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SEADs-24,50, 54 and 67 
Source Removal 

SECTION 1 

BACKGROUND 

1.1 PROJECT LOCATION 

Section C 
Description/Specification/WorkStatement 

Seneca Army Depot Activity (SEDA) is located in Romulus, New York, in Seneca County . 

The installation is bounded by State Route 96A (to the west) and State Route 96 (to the 

east) . The cities of Geneva and Rochester are located to the northwest ; Syracuse is to the 

northeast and Ithaca is located to the south . The subject of this source removal action is 

three Solid Waste Management Units (SWMUs) impacted by semi-volatile organic 

compounds, metals and/or asbestos in the surface soils and sediments . These are the 

Abandoned Powder Burning Pit (SEAD-24), the Tank Farm (SEAD-50 and 54) and the 

Debris Piles East of Sewage Treatment Plant NO. 4 (SEAD-67). SEAD-50 and SEAD-54 

are located in the same area and are considered to be one area. 

1.2 PROJECT DESCRIPTION 

1.2.1 Site Description 

1.2.1.1 SEAD-24 SEAD-24, the Abandoned Powder Burning Pit, is located in the 

west-central portion of SEDA. The burning pit comprises an area of approximately 325 ' by 

150' feet and is surrounded on the east, south and west by a U-shaped vegetated berm 

approximately 4 feet high (see Figure 1). The site is bounded by West Kendaia Road to the 

north and by open grassland and low brush to the east, south and west. SEDA railroad tracks 

are located approximately 400 feet east of the U-shaped berm. Kendaia Creek is located 

approximately 150 feet north of West Kendaia Road. The topography on-site slopes gently 

to the west; north of West Kendaia Road the land slopes more steeply to the north-northwest 

toward the creek. The site can be accessed via West Kendaia Road . Within SEDA, vehicular 

and pedestrian access to the site is restricted , since it is located within the ammunition area. 

The Abandoned Powder Burning Pit was active during the 1940s and 1950s. Although 

operating practices at this site are undocumented , black powder, MlO and M16 solid 

propellants , and explosive trash were probably disposed here by burning. Petroleum 
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Section C 
Description/Specification/WorkStatement 

hydrocarbon fuel may have been used to initiate the burn. There is a shale-covered area 

adjacent to the bermed area however, the use of this area is not known. 

1.2_1.2 SEAD-50 and 54 SEAD-50 and SEAD-54 are located at the tank farm in the 

southeastern portion of SEDA in a triangular shaped area immediately west of East Patrol 

Road between Building 350 and Buildings 356 and 357 (see Figure 2). There are four tanks 

remaining at the tank farm site, three of which are empty. The three empty tanks comprise 

SEAD-50. Two of the empty tanks were previously used for the storage of antimony ore. 

The remaining empty tank was used for the storage of rutile ore. SEAD-54 is the remaining 

tank, (Tank #88), which currently contains asbestos material. SEAD-54 was listed as a 

separate SWMU because it contains asbestos material and will require special handling. 

The topography of the area is relatively flat with a total relief of 2 to 3 feet. There is an 

access road bisecting the site and connecting Avenue H with East Patrol Road. The asbestos 

storage tank is located immediately north of this road on the east side of SEAD-50. North 

of this access road, SEAD-50 is overgrown with vegetation except in the areas where tanks 

were previously located which are circular in shape. The circular footprint of the former 

tanks are gravel covered. The area south of the access road is flat and grassy. A ferro 

chromate ore pile is located in this southern area at the border of the grassy area. There are 

no mapped wetlands in the area. 

The history of the tank farm area is not well documented. At one time there were 

approximately 160 aboveground storage tanks in this area. According to interviews with 

existing SEDA personnel, the tanks were always used to store dry materials such as ores and 

minerals, including asbestos. Through the years, most of the tanks were removed . In 1988, 

ten tanks were removed and sold to area farmers. 

1.2_1.3 SEAD-67 SEAD-67 is comprised of several waste piles and berms located east 

of sewage treatment plant No. 4 and south of West Romulus Road in the east-central portion 

of SEDA (see Figure 3). The site is entirely undeveloped and is heavily vegetated with low 

brush and deciduous trees. Four grass-covered 10-foot diameter waste piles and a 5-foot 

diameter waste pile are located approximately 50 feet and 70 feet, respectively, south of West 

Romulus Road. An additional brush-covered berm, approximately 60 feet long , and a 10-foot 

diameter pile are located approximately 175 feet south of the road. An additional 110 foot 
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long irregularly shpaed berm is located approximately 50 feet south of the 60 foot long berm 

and the 10 foot diameter pile. The pile and berm locations are represented by dotted lines 

in Figure 3. All of the piles and berms are approximately 3 to 4 feet high, with the exception 

of the 10-foot diameter pile which is approximately 5 feet high. 

The topography on the site slopes gently to the west toward a small stream. The stream flows 

north under West Romulus Road and into a large wetland area located to the north of 

SEAD-67. This wetland is used by SEDA for tertiary wastewater treatment discharges from 

the treatment plant. 

Very little is known about the history of SEAD-67. The contents of the waste piles are 

unknown as well as the time period during which the waste piles were formed. Since the site 

is overgrown with thick vegetative growth it is likely that this site has been inactive for several 

years . 

1.2.2 Previous Investigations 

These removal actions are being conducted by the Army under the requirements of the 

Comprehensive Environmental Responsibility, Compensation, and Liability Act (CERCLA) , 

as amended by the Superfund Amendment and Reauthorization Act (SARA). The sites have 

been the subject of several previous investigations . The analytical results from these previous 

investigations are discussed below. 

1.2.2.1 SEAD-24 In 1993 and 1994, an Expanded Site Inspection (ESI) was 

performed to determine whether a release of hazardous constituents had occurred. A seismic 

refraction survey was performed to determine the direction of groundwater flow. An 

electromagnetic EM-31 survey and a Ground Penetrating Radar (GPR) survey were 

performed to locate potential pits and buried ordnance at the site in addition to determining 

the extent of previously disturbed soil at SEAD-24. 

As a follow-up to the geophysical surveys that were performed, five borings were advanced 

at SEAD-24. Four of the borings were located within the berm area, and the fifth boring was 

located outside of the burning pit to obtain background soil quality data. Three samples from 

each boring (a total of 15 samples) were submitted for chemical analysis. Additionally , 
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surface soil samples (0-2") were collected from 12 locations surrounding the pit and submitted 

for chemical analysis . 

Three monitoring wells were installed in the till/weathered shale aquifer at SEAD-24 with one 

monitoring well installed upgradient of SEAD-24 to obtain background water quality data. 

Two wells were installed adjacent to and downgradient of the burning pit to evaluate whether 

hazardous constituents have migrated from SEAD-24. One sample from each well (a total 

of three samples) was submitted for chemical analysis. 

A total of 15 subsurface soil samples, 12 surface soil samples and three groundwater samples 

were collected from SEAD-24 for chemical analysis. All sample locations are shown in Figure 

1. All samples were analyzed for the following constituents: the Target Compound List 

(TCL), including volatile organic compounds (VOCs), semivolatile organic compounds 

(SVOCs) and pesticides/ polychlorinated biphenyls (PCBs). The Target Analyte List (TAL) 

including metals and cyanide. Each analysis was performed in accordance with the New York 

State Department of Environmental Conservation (NYSDEC) Analytical Services Program 

(ASP) Statement of Work (SOW). Explosive compounds were analyzed by the 

Environmental Protection Agency (EPA) Method 8330, herbicides were analyzed by EPA 

Method 8150, nitrates were analyzed by EPA Method 352.2,and total recoverable petroleum 

hydrocarbons (TRPH) were analyzed by EPA Method 418 .1. 

The results of the soil sampling program are presented in Table 1. Although several 

constituents including VOCs, SVOCs, pesticides and PCBs, herbicides, metals , nitroaromatics 

and TRPH were detected in the soil at this site, only 3 SVOCs and 15 individual metals were 

present in concentrations exceeding their respective Technical and Administrative Guidance 

Memorandum (TAGM) values. TAGM values are guidance values, established by the State 

of New York, that are used to set soil clean-up goals at inactive hazardous waste sites. 

Attainment of these soil clean-up objectives will at a minimum, eliminate all significant threats 

to human health and/or the environment posed by the site. Each of the 3 SVOC compounds 

that exceeded their respective T AGM values were obtained from one surface soil sample, 

SS24-l. The only other organic compound of note was 2,4-dinitrotoluene, a nitroaromatic, 

which was present in several surface soil samples and was detected at a maximum 

concentration of 4,400 µglkg. No TAGM value currently exists for this compound. 

October 1995 
Project No. 727024-02001 

Page 1-4 
K: \Seneca \Decision\Specs . Met\Sec. 1 



L'.J 
:): 
Q 

L.J 
_J 
a.. 
::E 
<C 
(I) 
v 
(\J 
/ 
z 
□ 
vi 
tl 
w 
Q 
/ 
<C 
u 
w 
z 
w 
(I) 
/ 
& 

0 

, , , , 
, , 

,,' -6 
_,~3,f92so+ 
,,' 0 

0 

0 

+ 

+ 
r-­
(J\ 
('1 
r--

6. 
SS24- 8 

6. 
24-5 

b. '0 MW2 
SS24-2 

C) 

tn 
(\J 
C) 

s:r­
r--

w 

0 

0 
0 

LEGEND 

MINOR WATERWAY 

MAJOR WATERWAY 

FENCE 

UNPAVED ROAD 

~ BRUSH LINE 

LANDFILL EXTENTS 

RAILROAD 111111111111111111111111111111111 

--- 7~ ---
GROUND SURFACE 
ELEVATION CONTOUR 

""C"" 

ROAD SIGN 

0 
DECIDOUS TREE 

A 0 
GUIDE POST 

+ 
FIRE HYDRANT MANHOLE 

0 D 
CORDINATE GRID 

(250' GRID) 

POLE UTILlTY BOX 

-0- □ 
OVERHEAD UTILlTY MAILBOX/RR SIGNAL 

POLE 

0 MONITORING WELL 

181 SURVEY MONUMENT 

• SOIL BORING 
b. SURFACE SOIL SAMPLE 

J so 
(feet) 

mo 
I 

PARSONS ■NGIN■■RING SCl■NC .. INC. 

CLIENT /P ROJECT TITLE 

SENECA ARMY DEPOT ACTIVITY 
ABANDONED POWDER BURNING PIT 

SEAD-24 

DEPT. 
ENVIRONMENTAL ENGINEERJNG 

Dwg No. 
727024-02001 

FIGURE 1 
PREVIOUS SAMPLE LOCATIONS 

DATE 
1· = 100' NOVEMBER 1995 

REV 
A 



M
A

T
R

IX
 

S
O

IL
 

LO
C

A
T

IO
N

 
S

E
A

D
-2

4 
D

E
P

T
H

 (
F

E
E

T
) 

0-
0

.2
 

S
A

M
P

L
E

 D
A

T
E

 
F

R
E

Q
U

E
N

C
Y

 
N

O
. 

10
/2

21
93

 
E

S
ID

 
O

F 
A

B
O

V
E

 
S

S
24

-1
 

L
A

B
ID

 
M

A
X

IM
U

M
 

D
E

T
E

C
T

IO
N

 
T

A
G

M
 

T
A

G
M

 
20

20
78

 
C

O
M

P
O

U
N

D
 

U
N

IT
S

 
V

O
LA

T
IL

E
 O

R
G

A
N

IC
S

 
M

et
hy

le
ne

 C
hl

or
id

e 
ug

,l<
g 

12
 

10
.3

%
 

10
0 

0 
14

 U
J 

A
ce

to
ne

 
ug

,l<
g 

27
 

1
0

.3
%

 
20

0 
0 

14
 U

J 
C

hl
or

of
or

m
 

ug
,l<

g 
13

 
34

.5
%

 
30

0 
0 

5 
J 

Tr
ic

hl
or

oe
th

en
e 

ug
,l<

g 
1 

3
.4

%
 

70
0 

0 
14

 U
J 

B
en

ze
ne

 
ug

,l<
g 

1 
3

.4
%

 
60

 
0 

14
 U

J 
To

lu
en

e 
ug

,l<
g 

2 
3

.4
%

 
15

00
 

0 
14

 U
J 

C
hl

or
ob

en
ze

ne
 

ug
,l<

g 
7 

6
.9

%
 

17
00

 
0 

14
 U

J 

H
E

R
B

IC
ID

E
S

 
2

,4
,5

-T
 

ug
,l<

g 
8 

3
.4

%
 

19
00

 
0 

6
.1

 U
 

D
ic

am
ba

 
ug

,l<
g 

9.
7 

3
.4

%
 

N
A

 
N

P 
6

.1
 U

 
M

C
P

P
 

ug
,l<

g 
66

00
 

3
.4

%
 

N
A

 
NP

 
66

00
 

N
IT

R
O

A
R

O
M

A
T

IC
S

 
1,

3-
D

in
itr

ob
en

ze
ne

 
ug

,l<
g 

76
 

3.
4

%
 

N
A

 
NP

 
13

0 
U

 
T

el
ry

t 
ug

,l<
g 

11
0 

3.
4

%
 

N
A

 
NP

 
13

0 
U

 
2,

4-
0i

ni
tr

ot
ol

ue
ne

 
ug

,l<
g 

44
00

 
17

.2
%

 
N

A
 

NP
 

13
0 

U
 

S
E

M
IV

O
L

A
 T

IL
E

 O
R

G
A

N
IC

S
 

A
ce

ne
ph

th
yf

en
e 

ug
,l<

g 
54

 
3

.4
%

 
41

00
0 

0 
54

 J
 

2,
4-

D
in

itr
ot

ot
ue

ne
 

ug
,l<

g 
12

00
0 

24
.1

%
 

N
A

 
N

P 
74

 J
 

N
-N

itr
os

od
ip

he
ny

la
m

in
e 

ug
,l<

g 
81

0 
17

.2
%

 
50

00
0 

• 
0 

30
 J

 
P

he
ne

nt
hr

en
e 

ug
,l<

g 
44

 
13

.8
%

 
50

00
0 

• 
0 

37
 J

 
A

nt
hr

ec
en

e 
ug

,l<
g 

19
 

3
.4

%
 

50
00

0 
• 

0 
19

 J
 

D
i-n

-b
ut

yl
ph

th
el

at
e 

ug
,l<

g 
11

00
 

20
.7

%
 

81
00

 
0 

40
0 

U
 

Fl
uo

re
nt

he
ne

 
ug

,l<
g 

21
0 

20
.7

%
 

50
00

0 
• 

0 
21

0 
J 

P
yr

en
e 

ug
,l<

g 
26

0 
2

0
.7

%
 

50
00

0 
• 

0 
26

0 
J 

B
en

zo
(e

)a
nt

hr
ac

en
e 

ug
,l<

g 
28

0 
10

.3
%

 
22

0 
1 

28
0 

J 
C

hr
ys

en
e 

ug
,l<

g 
32

0 
20

.7
%

 
40

0 
0 

32
0 

J 
bi

s(
2

-E
th

y1
he

xy
1)

ph
th

al
at

e 
ug

,l<
g 

13
00

 
41

.4
%

 
50

00
0 

• 
0 

40
0 

U
 

B
en

zo
(b

)fl
uo

ra
nt

he
ne

 
ug

,l<
g 

35
0 

1
3

.8
%

 
11

00
 

0 
35

0 
J 

B
en

zo
{k

)fl
uo

re
nt

he
ne

 
ug

,l<
g 

34
0 

13
.8

%
 

11
00

 
0 

34
0 

J 
B

en
zo

(e
)p

yr
en

e 
ug

,l<
g 

42
0 

13
.8

%
 

61
 

1 
42

0 
ln

de
no

{ 1
 ,2

,3
-c

d
)p

yr
en

e 
ug

,l<
g 

22
0 

6
.9

%
 

32
00

 
0 

22
0 

J 
D

ib
en

z(
e,

h
)a

nt
hr

ac
en

e 
ug

,l<
g 

28
 

3
.4

%
 

14
 

1 
28

 J
 

B
en

zo
(g

,h
,i)

pe
ry

le
ne

 
ug

,l<
g 

17
0 

6
.9

%
 

50
00

0 
• 

0 
17

0 
J 

H
:IE

N
G

IS
E

N
E

C
A

IM
E

T
D

C
D

O
C

IS
D

2
4

S
o

iL
.W

K
3

 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 I

N
V

E
S

T
IG

A
T

IO
N

 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
0

.2
 

0-
0.

2 
0-

0.
2 

10
/2

21
93

 
10

/2
21

93
 

10
/2

21
93

 
S

S
24

-2
 

S
S

24
-3

 
S

S
24

-4
 

20
20

79
 

20
20

80
 

20
20

81
 

13
 U

 
11

 
U

 
12

 U
 

13
 U

 
11

 
U

 
12

 U
 

13
 U

 
11

 
U

 
12

 U
 

13
 U

 
11

 
U

 
12

 U
 

13
 U

 
11

 
U

 
12

 U
 

1
3

U
 

11
 

U
 

12
 U

 
13

 U
 

11
 

U
 

12
 U

 

6
.7

 U
 

5.
5 

U
 

6
.2

 U
 

6.
7 

U
 

5.
5 

U
 

6
.2

 U
 

67
00

 U
 

55
00

 U
 

62
00

 U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

1
3

0
U

 
13

0 
U

 
31

0 
64

0 
13

0 
U

 

44
0 

U
 

36
0 

U
 

40
0 

U
 

44
0 

U
 

25
0 

J 
42

0 
44

0 
U

 
74

 J
 

70
 J

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
31

 
J 

40
0 

U
 

44
0 

U
 

20
 J

 
40

0 
U

 
44

0 
U

 
18

 J
 

40
0 

U
 

44
0 

U
 

36
0 

U
 

40
0 

U
 

44
0 

U
 

18
 J

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 
44

0 
U

 
36

0 
U

 
40

0 
U

 

S
O

IL
 

S
E

A
D

-2
4 

0-
0

.2
 

10
/2

21
93

 
S

S
24

-5
 

20
20

82
 

12
 U

 
12

 U
 

13
 

12
 U

 
12

 U
 

12
 U

 
12

 U
 

6.
1 

U
 

6.
1 

U
 

61
00

 U
 

13
0 

U
 

13
0 

U
 

44
00

 

16
00

 U
 

12
00

0 
65

0 
J 

16
00

 U
 

16
00

 U
 

37
0 

J 
16

00
 U

 
16

00
 U

 
16

00
 U

 
16

00
 U

 
16

00
 U

 
16

0
0 

U
 

16
00

 U
 

16
00

 U
 

16
00

 U
 

16
00

 U
 

16
00

 U
 

11
/0

11
95

 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
0

.2
 

0-
0

.2
 

0-
0.

2 
0-

0.
2 

10
/2

21
93

 
10

/2
21

93
 

10
/2

21
93

 
10

/2
21

93
 

S
S

24
-6

 
S

S
24

-7
 

S
S

24
-8

 
S

S
24

-9
 

20
20

83
 

20
20

84
 

20
20

85
 

20
20

86
 

13
 U

 
12

 U
 

14
 U

 
13

 U
 

27
 

7 
J 

14
 U

 
13

 U
 

5 
J 

1
J
 

3 
J 

13
 U

 
13

 U
 

12
 U

 
14

 U
 

13
 U

 
13

 U
 

12
 U

 
14

 U
 

13
 U

 
13

 U
 

12
 U

 
14

 U
 

13
 U

 
13

 U
 

12
 U

 
14

 U
 

13
 U

 

6.
4 

U
 

6.
1 

U
 

6
.9

 U
 

8 
6.

4 
U

 
6.

1 
U

 
6,

9 
U

 
6

.1
 U

 
64

00
 U

 
61

00
 U

 
69

00
 U

 
61

00
 U

 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

12
0 

J 
13

0 
U

 
24

0 
13

0 
U

 
13

0 
U

 
90

0 

42
0 

U
 

40
0 

U
 

45
0 

U
 

80
0 

U
 

93
 J

 
40

0 
U

 
45

0 
U

 
51

00
 

42
0 

U
 

40
0 

U
 

45
0 

U
 

44
0 

J 
37

 J
 

40
0 

U
 

45
0 

U
 

44
 J

 
42

0 
U

 
40

0 
U

 
45

0 
U

 
80

0 
U

 
25

 J
 

40
0 

U
 

45
0 

U
 

11
0 

J 
82

 J
 

40
0 

U
 

45
0 

U
 

95
 J

 
72

 J
 

40
0 

U
 

45
0 

U
 

99
 J

 
38

 J
 

40
0 

U
 

45
0 

U
 

41
 

J 
51

 
J 

40
0 

U
 

45
0 

U
 

59
 J

 
42

0 
U

 
40

0 
U

 
45

0 
U

 
52

0 
42

 J
 

40
0 

U
 

45
0 

U
 

52
 J

 
40

 J
 

40
0 

U
 

45
0 

U
 

44
 J

 
34

 J
 

40
0 

U
 

45
0 

U
 

45
 J

 
22

 J
 

40
0 

U
 

45
0 

U
 

80
0 

U
 

42
0 

U
 

40
0 

U
 

45
0 

U
 

80
0 

U
 

24
 J

 
40

0 
U

 
45

0 
U

 
BO

O 
U

 P
ag

e 
1 

o
f 

6 



M
A

T
R

IX
 

LO
C

A
T

IO
N

 
D

E
P

T
H

 (
F

E
E

T
) 

S
A

M
P

L
E

 D
A

T
E

 
F

R
E

Q
U

E
N

C
Y

 
N

O
. 

E
S

ID
 

O
F

 
A

B
O

V
E

 
L

A
B

ID
 

M
A

X
IM

U
M

 
D

E
T

E
C

T
IO

N
 

T
A

G
M

 
T

A
G

M
 

C
O

M
P

O
U

N
D

 
U

N
IT

S
 

P
E

S
T

IC
ID

E
S

/P
C

B
 

E
nd

os
ut

fa
n 

I 
ug

,l(
g 

2
.3

 
6

.9
%

 
90

0 
0 

4
,4

'-
D

D
E

 
ug

,l(
g 

1
2

 
10

.3
%

 
2

1
0

0
 

0 
4

,4
'-D

D
T

 
ug

,l(
g 

3
5

 
3

.4
%

 
2

10
0

 
0 

En
dr

in
 a

ld
eh

yd
e 

ug
,l(

g 
4

.2
 

3
.4

%
 

N
A

 
N

t 
al

ph
a-

C
hl

or
da

ne
 

ug
,l(

g 
4

.7
 

3
.4

%
 

54
0 

0 
ga

m
m

a-
C

hl
or

da
ne

 
ug

,l(
g 

6 
3

.4
%

 
54

0 
0 

M
E

T
A

L
S

 
IAJ

um
inu

m 
m

g
,l(

g
 

2
5

5
0

0
 

9
3

.1
%

 
1

5
5

2
3

 
1

2
 

!A
rs

en
ic

 
m

g,
l(

g 
5

6
.8

 
9

3
.1

%
 

7
.5

 
11

 
B

ar
iu

m
 

m
g,

l(
g 

1
4

9
 

93
.1

%
 

30
0 

0 
B

er
yf

liu
m

 
m

g,
l(

g 
1.

2 
9

3
. 1

%
 

1 
2 

C
ad

m
iu

m
 

m
g,

l(
g 

8
.2

 
3.

4%
 

1 
1 

C
al

ci
um

 
m

g,
l(

g 
1

0
6

0
0

0
 

9
3

.1
%

 
1

2
0

7
2

5
 

0 
C

hr
om

iu
m

 
m

g,
l(

g 
35

.1
 

93
.1

%
 

24
 

9 
C

ob
a

lt 
m

g,
l(

g 
2

0
.5

 
93

.1
%

 
3

0
 

0 
C

o
p

p
e

r 
m

g,
l(

g 
3

2
4 

93
.1

%
 

2
5

 
1

2
 

Iro
n 

m
g,

l(
g 

3
7

7
0

0
 

93
.1

%
 

2
8

9
8

6
 

1
0

 
L

ee
d

 
m

g,
l(

g 
42

2 
9

3
.1

%
 

3
0

 
14

 
M

ag
n

es
iu

m
 

m
g,

l(g
 

4
3

7
0

0
 

9
3

.1
%

 
1

2
3

0
8

 
4 

M
an

ga
ne

se
 

m
g

,l(
g

 
1

7
7

0
 

93
.1

%
 

7
5

9
 

4 
M

er
cu

ry
 

m
g,

l(g
 

0
.1

5
 

68
.0

%
 

0
.1

 
1 

N
ic

ke
l 

m
g,

l(g
 

53
5 

93
.1

%
 

37
 

8 
P

o
ta

ss
iu

m
 

m
g,

l(
g 

2
5

1
0

 
93

.1
%

 
15

48
 

11
 

Se
le

ni
um

 
m

gt
,cg

 
0

.3
 

1
0.

3
%

 
2 

0 
S

od
iu

m
 

m
g,

l(
g 

16
1 

9
3

.1
%

 
1

1
4

 
1

0
 

Th
al

liu
m

 
m

gt
,c

g 
0

.2
8

 
6

.9
%

 
0

.3
 

0 
V

a
na

di
um

 
m

gt
,c

g 
3

9
.3

 
93

.1
%

 
1

5
0

 
0 

Z
in

c 
m

g,
l(

g 
1

1
8

0
 

9
3

.1
%

 
9

0
 

14
 

O
T

H
E

R
 A

N
A

L
Y

S
E

S
 

N
itr

at
e/

N
itr

ite
-N

itr
og

en
 

m
gt

,c
g 

2
.1

 
93

.1
%

 
N

A
 

w
 

To
ta

l S
ol

id
s 

%
W

/W
 

80
7 

To
ta

l 
P

et
ro

le
um

 H
yd

ro
ca

rb
on

s 
m

gt
,cg

 
1

58
 

93
.1

%
 

N
A

 
N

t 

H
:IE

N
G

IS
E

N
E

C
A

\M
E

T
D

C
D

O
C

IS
D

2
4

S
o

iL
.W

K
3

 

S
O

IL
 

S
E

A
D

-2
4

 
0

-0
.2

 
1

0
/2

2
/9

3
 

S
S

2
4

-1
 

2
0

2
0

7
8

 

2 
U

 
4 

U
 

4 
U

 
4 

U
 

2 
U

 
2 

U
 

9
5

4
0

 
51

.1
 

71
.6

 
0

.4
3

 J
 

0
.6

4
 U

 
7

9
3

0
0

 
1

2.
2 

4
.7

 J
 

1
3.

5 
J 

1
4

0
0

0
 

1
5.

1 
4

3
7

0
0

 
39

3 
0

.0
4

 J
 

1
3.

8 
1

1
4

0
 

0
.2

 U
J 

1
4

6
 J

 
2

.2
 U

 
17

.7
 

5
8

.7
 

2
.1

 
81

.6
 

9
9

 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 IN

V
E

S
T

IG
A

T
IO

N
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4

 
S

E
A

D
-2

4
 

S
E

A
D

-2
4

 
0

-0
.2

 
0-

0
.2

 
0-

0
.2

 
1

0
/2

2
/9

3
 

10
/2

2
/9

3
 

1
0

/2
2

/9
3

 
S

S
2

4
-2

 
S

S
2

4
-3

 
S

S
2

4
-4

 
2

0
2

0
7

9
 

2
0

2
0

8
0

 
20

20
81

 

2
.3

 U
 

1
.9

 U
 

2
.1

 U
 

4
.4

 U
 

3
.6

 U
 

4
.1

 U
 

4
.4

 U
 

3
.6

 U
 

4
.1

 U
 

4
.4

 U
 

3
.6

 U
 

4
.1

 U
 

2
.3

 U
 

1.
9 

U
 

2
.1

 U
 

2
.3

 U
 

1.
9 

U
 

2
.1

 U
 

1
6

8
0

0
 

1
2

0
0

0
 

1
8

9
0

0
 

11
.4

 
53

.5
 

20
.7

 
1

4
9

 
57

.8
 

1
0

5
 

0
.8

9
 J

 
0

.5
1 

J 
0

.9
1 

J 
0

.7
2

 U
 

0
.7

1 
U

 
0

.6
9

 U
 

3
2

9
0

 
2

3
6

0
0

 
2

1
40

 
24

.5
 

22
.2

 
2

3
.9

 
13

.9
 

10
.9

 
11

.5
 

20
 J

 
28

.2
 J

 
2

6
.1

 J
 

3
0

9
0

0
 

2
5

5
0

0
 

2
9

2
0

0
 

46
.6

 
5

9
.4

 
51

.3
 

4
3

2
0

 
5

9
6

0
 

4
6

0
0

 
1

7
7

0
 

35
3 

24
4 

0
.0

5
 J

 
0

.0
4 

J 
0

.1
5 

30
 

3
9

.5
 

2
6

.4
 

1
3

4
0

 
1

1
9

0
 

1
7

1
0

 
0

.2
3

 U
J 

0
.2

 U
J 

0
.2

6 
U

J 
5

1.
9 

J 
95

.5
 J

 
56

 J
 

0
.2

5
 U

 
0

.2
2

 U
 

0
.2

9 
U

 
3

0
.1

 
17

.1
 

3
2

.8
 

1
2

9
 

1
0

0
 

8
5

.1
 

0
.5

6 
0

.2
2

 
0

.1
8 

7
5

.4
 

91
.4

 
8

0
.7

 
81

 
7

3
 

72
 

1
1

/0
1/

95
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4

 
S

E
A

D
-2

4
 

S
E

A
D

-2
4

 
S

E
A

D
-2

4
 

S
E

A
D

-2
4

 
0

-0
.2

 
0-

0
.2

 
0

-0
.2

 
0

-0
.2

 
0

-0
.2

 
1

0
/2

2
/9

3
 

1
0

/2
2

/9
3

 
1

0
/2

2
/9

3
 

1
0

/2
2

/9
3

 
1

0
/2

2
/9

3
 

S
S

2
4

-5
 

S
S

2
4

-6
 

S
S

2
4

-7
 

S
S

2
4

-8
 

S
S

2
4

-9
 

2
0

2
0

8
2

 
2

0
2

0
8

3
 

2
0

2
0

8
4

 
2

0
2

0
8

5
 

20
2

0
8

6
 

2 
U

J 
1.

1 
J 

2
.1

 U
 

2
.3

 U
 

1.
9 

J 
3

.6
 J

 
2 

J 
1

2
 

4
.5

 U
 

11
 

J 
4 

U
J 

4
.1

 U
 

3
5

 
4

.5
 U

 
4 

U
J 

4 
U

J 
4

.2
 J

 
4

U
 

4
.5

 U
 

4 
U

J 
2 

U
J 

2
.1

 U
 

4
.7

 J
 

2
.3

 U
 

2 
U

J 
2 

U
J 

2
.1

 U
 

6 
2

.3
 U

 
2 

U
J 

1
3

2
0

0
 

1
3

6
0

0
 

1
8

7
0

0
 

1
4

7
0

0
 

1
1

5
0

0
 

2
2

.1
 

5
6

.8
 

9
.9

 
1

2
.1

 
3

8
.5

 
12

1 
81

.9
 

1
1

8
 

1
0

5
 

6
8

.8
 

0
.5

9
 J

 
0

.6
6

 J
 

0
.8

6 
0

.8
1 

J 
0

.5
3

 J
 

0
.7

5
 U

 
0

.6
5

 U
 

0
.5

5
 U

 
0

.7
7

 U
 

0
.6

8
 U

 
2

3
0

0
0

 
1

9
9

0
0

 
2

1
0

0
 

39
4

0
 

1
1

8
0

0
 

21
.9

 
20

.4
 

25
.2

 
2

3
.3

 
2

0
 

1
0

.4
 J

 
10

.6
 

1
3

 
1

2.
6 

1
0.

7 
3

5
.2

 J
 

2
2

.2
 J

 
23

.9
 J

 
2

2
.5

 J
 

32
4 

J 
2

5
0

0
0

 
2

4
3

0
0

 
2

9
1

0
0

 
2

9
7

0
0

 
2

3
9

0
0

 
4

2
2 

4
0

.7
 

1
5.

4 
24

.4
 

86
.5

 
5

4
7

0
 

4
4

0
0

 
5

1
9

0
 

4
7

3
0

 
5

0
1

0
 

5
5

0
 

7
2

4
 

67
7 

44
8 

54
6 

0
.0

4
 U

 
0

.0
3

 U
 

0
.0

5
 J

 
0

.0
4

 J
 

0
.0

4
 J

 
31

.6
 

2
6

.8
 

3
0

.1
 

3
4

.8
 

3
2

.3
 

1
5

6
0

 
1

3
6

0
 

2
0

9
0

 
1

5
9

0
 

1
0

2
0

 J
 

0
.2

3
 U

J 
0

.2
1 

U
J 

0
.2

2
 U

J 
0

.2
3 

U
J 

0
.2

 U
J 

8
8

.4
 J

 
6

9
.8

 J
 

5
2

.3
 J

 
5

9
.8

 J
 

6
8

 J
 

0
.2

5
 U

 
0

.2
3

 U
 

0
.2

4 
U

 
0

.2
5 

U
 

0
.2

1 
U

 
22

.3
 

24
.4

 
3

2
.8

 
2

7
.2

 
1

8.
3 

5
6

6
 

9
7

.2
 

6
3

.8
 

8
8

.5
 

1
4

3
 

0
.6

 
0

. 1
1 

0
.2

6
 

0
.1

6
 

0
.2

8 
8

1
.9

 
78

.6
 

8
2

.2
 

7
3

.2
 

8
1

.7
 

7
8

 
9

3
 

5
9

 
46

 
61

 

P
ag

e 
2

o
f8

 



M
A

T
R

IX
 

S
O

IL
 

LO
C

A
T

IO
N

 
S

E
A

D
-2

4 
D

E
P

T
H

 (
F

E
E

T
) 

Q
.0

.2
 

S
A

M
P

LE
 D

A
T

E
 

F
R

E
Q

U
E

N
C

Y
 

N
O

. 
10

/2
21

93
 

E
S

ID
 

O
F 

A
B

O
V

E
 

S
S

24
-1

3 
L

A
B

ID
 

M
A

X
IM

U
M

 
D

E
T

E
C

T
IO

N
 

T
A

G
M

 
T

A
G

M
 

20
20

92
 

C
O

M
P

O
U

N
D

 
U

N
IT

S
 

S
S

24
-9

D
U

P
 

V
O

LA
T

IL
E

 O
R

G
A

N
IC

S
 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
,1<

g 
12

 
10

.3
%

 
10

0 
0 

13
 U

J 
A

ce
to

ne
 

ug
,1<

g 
27

 
10

.3
%

 
20

0 
0 

13
 U

J 
C

ht
or

of
on

n 
ug

,1<
g 

13
 

34
.5

%
 

30
0 

0 
4 

J 
Tr

ic
hl

or
oe

th
en

e 
ug

,1<
g 

1 
3.

4%
 

70
0 

0 
13

 U
J 

B
en

ze
ne

 
ug

,1<
g 

1 
3.

4%
 

60
 

0 
13

 U
J 

To
lu

en
e 

ug
,1<

g 
2 

3.
4%

 
15

00
 

0 
13

 U
J 

C
hl

or
ob

en
ze

ne
 

ug
,1<

g 
7 

6
.9

%
 

17
00

 
0 

13
 U

J 

H
E

R
B

IC
ID

E
S

 
2

,4
,5

-T
 

ug
,1<

g 
8 

3.
4%

 
19

00
 

0 
6

.1
 U

 
D

ke
m

b
a 

ug
,1<

g 
9.

7 
3.

4%
 

N
A

 
N

~ 
9

.7
 

M
C

P
P

 
ug

,1<
g 

66
00

 
3

.4
%

 
N

A
 

N
~ 

61
00

 U
 

N
IT

R
O

A
R

O
M

A
T

IC
S

 
1.

3-
D

in
itr

ob
en

ze
ne

 
ug

,1<
g 

76
 

3.
4%

 
N

A
 

N
~ 

13
0 

U
 

Te
lry

f 
ug

,1<
g 

11
0 

3.
4%

 
N

A
 

N
~ 

13
0 

U
 

2,
4-

D
in

itr
ot

ol
ue

ne
 

ug
,1<

g 
44

00
 

17
.2

%
 

N
A

 
N

~ 
56

0 

S
E

M
IV

O
LA

 T
IL

E
 O

R
G

A
N

IC
S

 
A

ce
na

ph
th

yl
en

e 
ug

,1<
g 

54
 

3.
4%

 
41

00
0 

0 
16

00
 U

 
2.

4-
D

in
itr

ot
ol

ue
ne

 
ug

,1<
g 

12
00

0 
24

.1
%

 
N

A
 

N
~ 

76
00

 
N

•N
itr

os
od

ip
he

ny
la

m
in

e 
ug

,1<
g 

81
0 

17
.2

%
 

50
00

0 
" 

0 
81

0 
J 

Ph
en

en
th

re
ne

 
ug

,1<
g 

44
 

13
.8

%
 

50
00

0 
" 

0 
16

00
 U

 
A

nt
hr

ac
en

e 
ug

,1<
g 

19
 

3.
4%

 
50

00
0 

" 
0 

16
00

 U
 

D
i•o

-b
ut

yl
ph

th
el

et
e 

ug
,1<

g 
11

00
 

20
.7

%
 

81
00

 
0 

11
00

 J
 

Fl
uo

ra
nt

he
ne

 
ug

,1<
g 

21
0 

20
.7

%
 

50
00

0 
• 

0 
16

0 
J 

P
yr

en
e 

ug
,1<

g 
26

0 
20

.7
%

 
50

00
0 

• 
0 

15
0 

J 
B

en
zo

(e
)e

nt
hr

ac
en

e 
ug

,1<
g 

28
0 

10
.3

%
 

22
0 

1 
78

 J
 

C
hr

ys
en

e 
ug

,1<
g 

32
0 

20
.7

%
 

40
0 

0 
10

0 
J 

bi
s(

2-
E

lh
yl

he
xy

l)p
hl

ha
la

le
 

ug
,1<

g 
13

00
 

41
.4

%
 

50
00

0 
• 

0 
62

0 
B

en
zo

(b
)fl

uo
ra

nt
he

ne
 

ug
,1<

g 
35

0 
13

.8
%

 
11

00
 

0 
83

 J
 

B
en

zo
(k

)fl
uo

re
nt

he
ne

 
ug

,1<
g 

34
0 

13
.8

%
 

11
00

 
0 

74
 J

 
B

en
zo

(e
)p

yr
en

e 
ug

,1<
g 

42
0 

13
.8

%
 

61
 

1 
16

00
 U

 
ln

de
no

(1
,2

,3
-c

d
)p

yr
en

e 
ug

,1<
g 

22
0 

6
.9

%
 

32
00

 
0 

16
00

 U
 

D
ib

en
z(

e,
h)

en
th

ra
ce

ne
 

ug
,1<

g 
28

 
3.

4%
 

14
 

1 
16

00
 U

 
B

en
zo

(g
,h

,i)
pe

ry
le

ne
 

ug
,1<

g 
17

0 
6.

9%
 

50
00

0 
• 

0 
16

00
 U

 

H
: IE

N
G

IS
E

N
E

C
A

IM
E

T
D

C
D

O
C

IS
D

24
S

oi
L

.W
K

3 

S
O

IL
. 

S
E

N
l 

'4
 E

X
P

/ T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 IN

V
E

S
T

IG
A

T
IO

N
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

Q
.0

.2
 

Q
.0

.2
 

Q
.0

.2
 

10
/2

21
93

 
10

/2
21

93
 

10
/2

21
93

 
S

S
24

-1
0 

S
S

24
-1

1 
S

S
24

-1
2 

20
20

89
 

20
20

90
 

20
20

91
 

13
 U

 
11

 U
 

13
 U

 
13

 U
 

11
 U

 
13

 U
 

13
 U

 
11

 U
 

3 
J 

13
 U

 
11

 U
 

13
 U

 
13

 U
 

11
 U

 
13

 U
 

13
 U

 
11

 U
 

13
 U

 
13

 U
 

11
 U

 
7 

J 

6
.3

 U
 

5.
6 

U
 

6.
5 

U
 

6
.3

 U
 

5.
6 

U
 

6.
5 

U
 

63
00

 U
 

56
00

 U
 

65
00

 U
 

1 3
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

29
 J

 
42

0 
U

 
37

0 
U

 
29

 J
 

42
0 

U
 

37
0 

U
 

43
0 

U
 

42
0 

U
 

37
0 

U
 

20
 J

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 
42

0 
U

 
37

0 
U

 
43

0 
U

 

11
/0

1/
95

 

11
/0

1/
9

5 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

Q
.2

 
4-

6 
10

.1
2 

11
/3

0/
93

 
11

/3
0/

93
 

11
/3

0/
93

 
S

B
24

-1
.1

 
S

B
24

-1
.3

 
S

B
24

-1
.5

 
20

59
18

 
20

59
19

 
20

59
20

 

12
 U

 
11

 
U

 
11

 U
 

20
 U

 
26

 U
 

11
 U

 
12

 U
 

11
 

U
 

11
 U

 
12

 U
 

11
 

U
 

11
 U

 
12

 U
 

11
 

U
 

11
 U

 
12

 U
 

11
 

U
 

11
 U

 
12

 U
 

11
 

U
 

11
 U

 

6
.2

 U
 

5.
6 

U
J 

5.
4 

U
 

6
.2

 U
 

5.
6 

U
J 

5.
4 

U
 

62
00

 U
 

56
00

 U
J 

54
00

 U
 

13
0 

U
J 

13
0 

U
 

13
0 

U
 

13
0 

U
J 

13
0 

U
 

13
0 

U
 

13
0 

U
J 

13
0 

U
 

13
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

12
00

 
86

0 
38

 J
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

40
0 

U
 

37
0 

U
 

35
0 

U
 

P
ag

e 
3 

of
 8

 



M
A

T
R

IX
 

LO
C

A
T

IO
N

 
D

E
P

T
H

 (
F

E
E

T
) 

S
A

M
P

L
E

 D
A

T
E

 
F

R
E

Q
U

E
N

C
Y

 
N

O
. 

E
S

ID
 

O
F

 
A

B
O

V
E

 
L

A
B

ID
 

M
A

X
IM

U
M

 
D

E
T

E
C

T
IO

N
 

T
A

G
M

 
T

A
G

M
 

C
O

M
P

O
U

N
D

 
U

N
IT

S
 

[V
O

LA
T

IL
E

 O
R

G
A

N
IC

S
 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
,l<

g 
12

 
10

.3
%

 
10

0 
0 

!A
ce

to
ne

 
ug

,l<
g 

27
 

10
.3

%
 

20
0 

0 
C

hl
or

of
or

m
 

ug
,l<

g 
13

 
34

.5
%

 
30

0 
0 

Tr
ic

hl
or

oe
th

en
e 

ug
,l<

g 
1 

3.
4

%
 

70
0 

0 
B

en
ze

ne
 

ug
,l<

g 
1 

3
.4

%
 

60
 

0 
To

lu
en

e 
ug

,l<
g 

2 
3.

4
%

 
15

00
 

0 
C

hl
or

ob
en

ze
ne

 
ug

/k
g 

7 
6.

9%
 

17
00

 
0 

H
E

R
B

IC
ID

E
S

 
2

,4
,S

. T
 

ug
,l<

g 
8 

3
.4

%
 

19
00

 
0 

D
ic

am
ba

 
ug

/k
g 

9.
7 

3
.4

%
 

N
A

 
N

A
 

M
C

P
P

 
ug

,l<
g 

66
00

 
3

.4
%

 
N

A
 

N
A

 

N
IT

R
O

A
R

O
M

A
T

IC
S

 
1,

3-
D

in
itr

ob
en

ze
ne

 
ug

,l<
g 

76
 

3
.4

%
 

N
A

 
N

A
 

T
et

ry
l 

ug
,l<

g 
11

0 
3

.4
%

 
N

A
 

N
A

 
2

,4
-D

in
itr

ot
ot

ue
ne

 
ug

,l<
g 

44
00

 
17

.2
%

 
N

A
 

N
A

 

S
E

M
IV

O
L

A
T

IL
E

 O
R

G
A

N
IC

S
 

A
ce

ne
ph

th
yl

en
e 

ug
,l<

g 
54

 
3

.4
%

 
41

00
0 

0 
2

,4
-0

in
itr

ot
ol

ue
ne

 
ug

,l<
g 

12
00

0 
24

.1
%

 
N

A
 

N
A

 
N

•N
itr

os
od

ip
he

ny
le

m
in

e 
ug

,l<
g 

81
0 

17
.2

%
 

50
00

0 
• 

0 
P

he
na

nt
hr

en
e 

ug
,l<

g 
44

 
13

.8
%

 
50

00
0 

• 
0 

A
rt

hr
ac

en
e 

ug
/k

g 
19

 
3.

4%
 

50
00

0 
• 

0 
D

i-n
-b

ut
yl

ph
th

al
al

e 
ug

,l<
g 

11
00

 
20

.7
%

 
81

00
 

0 
Fh

.J
or

an
th

en
e 

ug
,l<

g 
21

0 
20

.7
%

 
50

00
0 

• 
0 

P
yr

en
e 

ug
,l<

g 
26

0 
20

.7
%

 
50

00
0 

• 
0 

B
en

zo
(a

)a
nl

hr
ac

en
e 

ug
,l<

g 
28

0 
10

.3
%

 
22

0 
1 

C
h

ry
se

n
e 

ug
,l<

g 
32

0 
20

.7
%

 
40

0 
0 

bi
s(

2·
E

lh
yl

he
xy

f)p
ht

ha
la

te
 

ug
/k

g 
13

00
 

41
.4

%
 

50
00

0 
• 

0 
B

en
zo

(b
)fl

uo
ra

nt
he

ne
 

ug
,l<

g 
35

0 
13

.8
%

 
11

00
 

0 
B

en
zo

(k
)fl

uo
ra

nt
he

ne
 

ug
,l<

g 
34

0 
13

.8
%

 
11

00
 

0 
B

en
zo

(a
)p

yr
en

e 
ug

,l<
g 

42
0 

13
.8

%
 

61
 

1 
ln

de
no

(1
,2

,3
-c

d)
py

re
ne

 
ug

,l<
g 

22
0 

6.
9%

 
32

00
 

0 
D

ib
en

z{
e

,h
)a

nt
hr

ac
en

e 
ug

,l<
g 

28
 

3
.4

%
 

14
 

1 
B

en
zo

(g
,h

,i)
pe

ry
le

ne
 

ug
,l<

g 
17

0 
6

.9
%

 
50

00
0 

• 
0 

H
:\E

N
G

\S
E

N
E

C
A

IM
E

T
D

C
D

O
C

IS
D

2
4

S
o

iL
.W

K
3

 

S
O

IL
 

S
E

A
D

-2
4 

0-
2 

11
/3

01
93

 
S

B
24

-1
.7

 
20

59
21

 
S

B
24

-1
.1

D
U

P
 

11
 

U
 

11
 

U
 

11
 

U
 

11
 

U
 

11
 

U
 

11
 

U
 

11
 

U
 

5
.9

 U
 

5
.9

 U
 

59
00

 U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

13
00

 J
 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

39
0 

U
J 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 I

N
V

E
S

T
IG

A
T

IO
N

 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4

 
0-

2 
6-

8 
12

-1
4 

12
/0

11
93

 
12

/0
11

93
 

12
/0

11
93

 
S

B
24

-2
.1

 
S

B
24

-2
.3

 
S

B
24

-2
.4

 
20

59
22

 
20

59
23

 
20

59
52

 

12
 U

 
11

 
U

 
12

 
12

 U
 

14
 U

 
11

 
U

 
12

 U
 

11
 

U
 

6 
J 

12
 U

 
11

 
U

 
11

 
U

 
12

 U
 

11
 

U
 

11
 

U
 

12
 U

 
11

 
U

 
11

 
U

 
12

 U
 

11
 

U
 

11
 

U
 

6.
1 

U
 

5
.6

 U
 

5.
4 

U
 

6.
1 

U
 

5.
6 

U
 

5.
4 

U
 

61
00

 U
 

56
00

 U
 

54
00

 U
 

13
0 

U
 

1
3

0
U

 
76

 J
 

13
0 

U
 

1
3

0
U

 
13

0 
U

 
13

0 
U

 
1

3
0

U
 

13
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

98
0 

J 
37

0 
U

J 
35

0 
U

 
28

0 
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

41
0 

U
J 

37
0 

U
J 

35
0 

U
 

30
 J

 
27

 J
 

41
 

J 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 
41

0 
U

J 
37

0 
U

J 
35

0 
U

 

11
/0

11
95

 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
2 

4-
6 

12
/0

21
93

 
12

/0
21

93
 

S
B

24
-3

.1
 

S
B

24
-3

.3
 

20
60

44
 

20
60

45
 

12
 U

 
11

 
U

 
12

 U
 

11
 

U
 

12
 U

 
11

 
U

 
12

 U
 

11
 

U
 

12
 U

 
11

 
U

 
12

 U
 

11
 

U
 

12
 U

 
11

 
U

 

6.
3 

U
 

5.
9 

U
 

6.
3 

U
 

5.
9 

U
 

63
00

 U
 

59
00

 U
 

13
0 

U
 

13
0 

U
 

11
00

 U
 

17
00

 U
 

13
0 

U
 

13
0 

U
 

42
0 

U
 

38
0 

U
 

42
0 

U
 

38
0 

U
 

42
0 

U
 

38
0 

U
 

33
 J

 
38

0 
U

 
42

0 
U

 
38

0 
U

 
42

0 
U

 
38

0 
U

 
62

 J
 

38
0 

U
 

56
 J

 
38

0 
U

 
42

0 
U

 
38

0 
U

 
37

 J
 

38
0 

U
 

42
0 

U
 

89
 J

 
27

 J
 

38
0 

U
 

27
 J

 
38

0 
U

 
24

 J
 

38
0 

U
 

42
0 

U
 

38
0 

U
 

42
0 

U
 

38
0 

U
 

42
0 

U
 

38
0 

U
 

P
ag

e 
5 

o
f 

8 



M
A

T
R

IX
 

S
O

IL
 

L
O

C
A

T
IO

N
 

S
E

A
D

-2
4

 
D

E
P

T
H

 (
F

E
E

T
) 

0-
2 

S
A

M
P

L
E

 D
A

T
E

 
F

R
E

Q
U

E
N

C
Y

 
N

O
. 

11
/3

01
93

 
E

S
ID

 
O

F
 

A
B

O
V

E
 

S
B

24
-1

.7
 

L
A

B
ID

 
M

A
X

IM
U

M
 

D
E

T
E

C
T

IO
N

 
T

A
G

M
 

T
A

G
M

 
20

59
21

 
C

O
M

P
O

U
N

D
 

U
N

IT
S

 
S

B
24

-1
.1

D
U

P
 

P
E

S
T

IC
ID

E
S

/P
C

B
 

E
nd

os
ut

fe
n 

I 
ug

/k
g 

2.
3 

6.
9%

 
90

0 
0 

2 
U

 
4,

4'
-D

D
E

 
ug

/k
g 

12
 

10
.3

%
 

21
00

 
0 

3
.8

 U
 

4,
4'

-D
D

T
 

ug
/k

g 
35

 
3.

4%
 

21
00

 
0 

3
.8

 U
 

En
dr

in
 a

ld
eh

yd
e 

ug
/k

g 
4.

2 
3

.4
%

 
N

A
 

NA
 

3.
8 

U
 

al
ph

a-
C

hl
or

da
ne

 
ug

/k
g 

4.
7 

3
.4

%
 

54
0 

0 
2

U
 

ge
m

m
a-

C
tv

or
de

ne
 

ug
/k

g 
6 

3
.4

%
 

54
0 

0 
2

U
 

M
E

T
A

L
S

 
A

lu
m

in
u

m
 

m
g/

kg
 

25
50

0 
93

.1
%

 
15

52
3 

12
 

17
60

0 
A

rs
en

ic
 

m
g/

kg
 

56
.8

 
93

.1
%

 
7

.5
 

11
 

5 
B

ar
iu

m
 

m
g/

kg
 

14
9 

93
.1

%
 

30
0 

0 
67

.3
 

B
er

yl
liu

m
 

m
g/

kg
 

1.
2 

93
.1

%
 

1 
2 

0.
78

 
C

ad
m

iu
m

 
m

g/
kg

 
8.

2 
3

.4
%

 
1 

1 
0

.4
7 

U
 

C
al

ci
um

 
m

g/
kg

 
10

60
00

 
93

.1
%

 
12

07
25

 
0 

13
30

0 
C

h
ro

m
iu

m
 

m
g/

kg
 

35
.1

 
93

.1
%

 
24

 
9 

27
.5

 
C

ob
al

t 
m

g/
kg

 
20

.5
 

93
.1

%
 

30
 

0 
13

.3
 

C
op

pe
r 

m
g/

kg
 

32
4 

93
.1

%
 

25
 

12
 

26
.1

 
Iro

n 
m

g/
kg

 
37

70
0 

93
.1

%
 

28
98

6 
10

 
32

10
0 

Le
ad

 
m

g/
kg

 
42

2 
93

.1
%

 
30

 
14

 
14

.9
 J

 
M

ag
ne

si
um

 
m

g/
kg

 
43

70
0 

93
.1

%
 

12
30

8 
4 

80
50

 
M

an
ga

ne
se

 
m

g/
kg

 
17

70
 

93
.1

%
 

75
9 

4 
50

9 
M

er
cu

ry
 

m
g/

kg
 

0
.1

5 
68

.0
%

 
0

.1
 

1 
0.

03
 J

 
N

ic
ke

l 
m

g/
kg

 
53

5 
93

.1
%

 
37

 
8 

42
.2

 
P

ot
as

s
iu

m
 

m
g/

kg
 

25
10

 
93

.1
%

 
15

48
 

11
 

1
2

3
0

 
Se

le
ni

um
 

m
g/

kg
 

0.
3 

10
.3

%
 

2 
0 

0.
23

 
U

J 
S

od
iu

m
 

m
g/

kg
 

16
1 

93
.1

%
 

11
4 

10
 

74
.9

 J
 

Th
an

iu
m

 
m

g/
kg

 
0

.2
8 

6
.9

%
 

0
.3

 
0 

0.
25

 U
J 

!V
an

ad
iu

m
 

m
g/

kg
 

39
.3

 
93

.1
%

 
15

0 
0 

26
 

Zi
nc

 
m

g/
kg

 
11

80
 

93
.1

%
 

90
 

14
 

86
 

O
T

H
E

R
 A

N
A

L
Y

S
E

S
 

N
itr

at
e/

N
itr

ite
-N

itr
og

en
 

m
g/

kg
 

2.
1 

93
.1

%
 

N
A

 
N

A 
0

.0
1 

T
o

ta
l 

S
o

lid
s 

%
W

M
/ 

80
7 

85
.2

 
To

ta
l 

P
et

ro
le

um
 H

yd
ro

ca
rb

on
s 

m
g/

kg
 

15
8 

93
.1

%
 

N
A

 
N

A 
74

 

H
:IE

N
G

IS
E

N
E

C
A

IM
E

T
D

C
D

O
C

IS
D

2
4

S
o

iL
.W

K
3

 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 IN

V
E

S
T

IG
A

T
IO

N
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
2 

6-
8 

12
-1

4 
12

11
)1

19
3 

12
11

)1
19

3 
12

11
)1

19
3 

S
B

24
-2

.1
 

S
B

24
-2

.3
 

S
B

24
-2

.4
 

20
59

22
 

20
59

23
 

20
59

52
 

2.
1 

U
 

1
.9

 U
 

1.
8 

U
 

4
U

 
3.

7 
U

 
3

.5
 U

 
4

U
 

3
.7

 U
 

3
.5

 U
 

4
U

 
3

.7
 U

 
3.

5 
U

 
2.

1 
U

 
1

.9
 U

 
1.

8 
U

 
2.

1 
U

 
1.

9 
U

 
1.

8 
U

 

16
50

0 
96

20
 

14
20

0 
3.

8 
4.

4 
4.

9 
11

1 
79

.3
 

54
.3

 
0

.9
7 

0.
45

 J
 

0
.6

1 
0

.5
3 

U
 

0.
43

 U
 

0
.3

8 
U

 
30

70
 

63
30

0 
56

90
0 

22
.5

 
15

.5
 

23
 

10
.3

 
9.

6 
10

.7
 

24
.5

 
24

.7
 

17
.1

 
27

40
0 

19
80

0 
26

60
0 

80
.3

 
11

.9
 J

 
4

.7
 J

 
48

30
 

16
40

0 
11

50
0 

41
3 

38
8 

43
4 

0
.0

3 
J 

0.
03

 U
J 

0
.0

3 
J 

28
.9

 
26

.4
 

34
 

11
70

 
13

50
 

1
7

6
0

 
0

. 2
2 

U
J 

2 
U

J 
0

.2
8 

J 
51

.3
 J

 
13

5 
J 

16
1 

J 
0.

24
 U

J 
0.

22
 U

J 
0

.2
5 

U
 

28
 

15
.2

 
2

0
.1

 
22

3 
62

.6
 

48
.9

 

0.
01

 
0.

12
 

0
.1

4 
81

.5
 

90
.1

 
92

.9
 

33
 

45
 

10
6 

11
/0

11
95

 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4

 
0-

2 
4-

6 
12

11
)2

19
3 

12
11

)2
19

3 
S

B
24

-3
.1

 
S

B
24

-3
.3

 
20

60
44

 
20

60
45

 

2
.2

 U
 

2 
U

 
4

.2
 U

 
3.

8 
U

 
4

.2
 U

 
3

.8
 U

 
4

.2
 U

 
3.

8 
U

 
2.

2 
U

 
2

U
 

2.
2 

U
 

2
U

 

19
30

0 
15

80
0 

4.
5 

3.
7 

13
2 

76
.2

 
0

. 9
7 

J 
0

.7
2 

J 
0

. 7
2 

U
 

0
.5

6 
U

 
34

30
 

42
10

0 
24

.9
 

23
.3

 
11

.6
 

11
.2

 
19

 
21

.2
 

25
70

0 
25

30
0 

81
.7

 J
 

13
.3

 J
 

42
80

 
11

10
0 

83
7 

58
1 

0.
09

 J
 

R
 

0
.0

5
 J

 
R

 
29

.6
 

31
 

17
50

 
1

8
3

0
 

0
.3

 J
 

0
. 2

4 
U

J 
64

.6
 J

 
11

3 
J 

0
.2

2 
U

 
0

.2
6 

U
 

31
.1

 
23

.6
 

11
2 

76
.1

 

0.
47

 
0.

02
 

79
.2

 
86

.5
 

11
9 

58
 

P
ag

e 
6 

o
f 

8 



M
A

T
R

IX
 

S
O

IL
 

LO
C

A
T

IO
N

 
S

E
A

D
-2

4 
D

E
P

T
H

 (
F

E
E

T
) 

8-
10

 
S

A
M

P
L

E
 D

A
T

E
 

F
R

E
Q

U
E

N
C

Y
 

N
O

. 
12

/0
21

93
 

E
S

ID
 

O
F 

A
B

O
V

E
 

S
B

24
-3

.5
 

L
A

B
ID

 
M

A
X

IM
U

M
 

D
E

T
E

C
T

IO
N

 
T

A
G

M
 

T
A

G
M

 
20

60
46

 
C

O
M

P
O

U
N

D
 

U
N

IT
S

 
V

O
L

A
T

IL
E

 O
R

G
A

N
IC

S
 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
,1<

g 
12

 
10

.3
%

 
10

0 
0 

11
 

U
 

A
ce

to
ne

 
ug

,1<
g 

27
 

10
.3

°"
 

20
0 

0 
11

 
U

 
C

hl
or

of
or

m
 

ug
,1<

g 
13

 
34

.5
%

 
30

0 
0 

11
 

U
 

Tr
ic

hl
or

oe
th

en
e 

ug
,1<

g 
1 

3.
4

%
 

70
0 

0 
11

 
U

 
B

en
ze

ne
 

ug
,1<

g 
1 

3
.4

%
 

60
 

0 
11

 
U

 
To

lu
en

e 
ug

,1<
g 

2 
3.

4
%

 
15

00
 

0 
11

 
U

 
C

hl
or

ob
en

ze
ne

 
ug

,1<
g 

7 
6

.9
%

 
17

00
 

0 
11

 
U

 

H
E

R
B

IC
ID

E
S

 
2,

4,
5-

T
 

ug
,1<

g 
8 

3.
4

%
 

19
00

 
0 

5.
4 

U
 

O
ic

am
ba

 
ug

,1<
g 

9
.7

 
3.

4%
 

N
A

 
N

A
 

5.
4 

U
 

M
C

P
P

 
ug

,1<
g 

66
00

 
3.

4%
 

N
A

 
N

A
 

54
00

 U
 

N
IT

R
O

A
R

O
M

A
 T

IC
S

 
1,

3-
D

in
itr

ob
en

ze
n

e 
ug

,1<
g 

76
 

3
.4

%
 

N
A

 
N

A
 

13
0 

U
 

T
el

ry
l 

ug
,1<

g 
11

0 
3

.4
%

 
N

A
 

N
A

 
16

00
 U

 
2.

4-
D

in
itr

ot
ol

ue
ne

 
ug

,1<
g 

44
00

 
17

.2
%

 
N

A
 

N
A

 
13

0 
U

 

S
E

M
IV

O
LA

 T
IL

E
 O

R
G

A
N

IC
S

 
A

ce
na

ph
th

yl
en

c 
ug

,1<
g 

54
 

3.
4%

 
41

00
0 

0 
35

0 
U

 
2,

4-
D

in
itr

ot
ol

ue
ne

 
ug

,1<
g 

12
00

0 
24

.1
%

 
N

A
 

N
A

 
35

0 
U

 
N

-N
itr

os
od

ip
he

ny
la

m
in

e 
ug

,1<
g 

81
0 

17
.2

%
 

50
00

0 
• 

0 
35

0 
U

 
P

he
na

nt
hr

en
e 

ug
,1<

g 
44

 
13

.8
%

 
50

00
0 

• 
0 

35
0 

U
 

!A
nt

hr
ac

en
e 

ug
,1<

g 
19

 
3.

4%
 

50
00

0 
• 

0 
35

0 
U

 
D

l-n
-b

ut
yl

ph
th

al
et

e 
ug

,1<
g 

11
00

 
20

.7
%

 
81

00
 

0 
22

 J
 

Fl
uo

ra
nt

he
ne

 
ug

,1<
g 

21
0 

20
.7

%
 

50
00

0 
• 

0 
35

0 
U

 
P

yr
en

e 
ug

,1<
g 

26
0 

20
.7

%
 

50
00

0 
• 

0 
35

0 
U

 
B

en
zo

(a
)a

nt
hr

ac
en

e 
ug

,1<
g 

28
0 

10
.3

%
 

22
0 

1 
35

0 
U

 
C

hr
ys

en
e 

ug
,1<

g 
32

0 
20

.7
%

 
40

0 
0 

35
0 

U
 

bi
s(

2-
E

lh
yl

he
xy

l)p
hl

he
le

te
 

ug
,1<

g 
13

00
 

41
.4

%
 

50
00

0 
• 

0 
56

 J
 

B
en

zo
(b

)fl
uo

ra
nt

he
ne

 
ug

,1<
g 

35
0 

13
.8

%
 

11
00

 
0 

35
0 

U
 

B
en

zo
(k

)fl
uo

ra
nl

h
en

e 
ug

,1<
g 

34
0 

13
.8

%
 

11
00

 
0 

35
0 

U
 

B
en

zo
{a

)p
yr

en
e 

ug
,1<

g 
42

0 
13

.8
%

 
61

 
1 

35
0 

U
 

ln
de

no
(1

,2
,3

-c
d)

py
re

ne
 

ug
,1<

g 
22

0 
6

.9
%

 
32

00
 

0 
35

0 
U

 
D

ib
en

z(
 a

 ,h
)a

nt
hr

ac
en

e 
ug

,1<
g 

28
 

3.
4%

 
14

 
1 

35
0 

U
 

B
en

zo
(g

,h
,i)

p
er

y1
en

e 
ug

,1<
g 

17
0 

6.
9%

 
50

00
0 

• 
0 

35
0 

U
 

H
:IE

N
G

\S
E

N
E

C
A

\M
E

T
D

C
D

O
C

\S
D

24
S

ol
L

.W
K

3 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 I

N
V

E
S

T
IG

A
T

IO
N

 
S

E
N

E
C

A
 A

R
M

Y
 D

E
P

O
T

 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

- 2
4 

S
E

A
D

-2
4 

0-
2 

6-
B 

12
-1

4 
1 2

/0
11

93
 

12
/0

1
19

3 
12

/0
21

93
 

S
B

24
-4

.1
 

S
B

24
-4

.4
 

S
B

24
-4

.7
 

20
59

53
 

20
59

54
 

20
59

55
 

12
 U

 
12

 U
 

9 
J 

12
 U

 
12

 U
 

6 
J 

5 
J 

12
 U

 
3 

J 
12

 U
 

12
 U

 
11

 U
J 

12
 U

 
12

 U
 

11
 

U
J 

12
 U

 
12

 U
 

11
 

U
J 

12
 U

 
12

 U
 

11
 

U
J 

5.
9 

U
 

5.
6 

U
 

5
.4

 U
 

5.
9 

U
 

5.
6 

U
 

5
.4

 U
 

59
0

0 
U

 
56

00
 U

 
54

00
 U

 

13
0 

U
 

13
0 

U
 

13
0 

U
 

11
0 

J 
13

0 
U

 
13

0 
U

 
13

0 
U

 
1

3
0

U
 

13
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

86
 J

 
69

 J
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

40
0 

U
 

38
0 

U
 

36
0 

U
 

11
/0

11
95

 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
2 

4-
6 

8-
10

 
12

/0
21

93
 

12
/0

21
93

 
12

/0
21

93
 

S
B

24
-5

.1
 

S
B

24
-5

.3
 

S
B

24
-5

.5
 

20
60

47
 

20
60

48
 

20
60

49
 

12
 U

 
11

 
U

 
2 

J 
12

 U
 

11
 

U
 

11
 U

 
12

 U
 

2 
J 

11
 U

 
12

 U
 

11
 

U
 

1
J
 

12
 U

 
11

 
U

 
1

J
 

12
 U

 
11

 
U

 
2 

J 
12

 U
 

11
 

U
 

1
J
 

6.
3 

U
 

5
.4

 U
 

5
.7

 U
 

6.
3 

U
 

5.
4 

U
 

5
.7

 U
 

63
00

 U
 

54
00

 U
 

54
00

 U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

73
0 

U
 

96
0 

U
 

17
00

 U
 

13
0 

U
 

13
0 

U
 

13
0 

U
 

41
0 

U
 

35
0 

U
 

38
0 

U
 

41
0 

U
 

35
0 

U
 

38
0 

U
 

41
0 

U
 

35
0 

U
 

38
0 

U
 

41
0 

U
 

35
0 

U
 

38
0 

U
 

41
0 

U
 

35
0 

U
 

38
0 

U
 

67
 J

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
53

 J
 

35
0 

U
 

12
0 

J 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 
41

0 
U

 
35

0 
U

 
38

0 
U

 

P
ag

e 
7 

of
 8

 



M
A

T
R

IX
 

L
O

C
A

T
IO

N
 

D
E

P
T

H
 (

F
E

E
T

) 
S

A
M

P
L

E
 D

A
T

E
 

F
R

E
Q

U
E

N
C

Y
 

N
O

. 
E

S
ID

 
O

F 
A

B
O

V
E

 
LA

B
 I

D
 

M
A

X
IM

U
M

 
D

E
T

E
C

T
IO

N
 

T
A

G
M

 
T

A
G

M
 

C
O

M
P

O
U

N
D

 
U

N
IT

S
 

P
E

S
T

IC
ID

E
S

/P
C

B
 

E
nd

os
ul

fa
n 

I 
ug

/k
g 

2.
3 

6.
9

%
 

90
0 

0 
4

,4
'-D

D
E

 
ug

/k
g 

12
 

10
.3

%
 

21
00

 
0 

4,
4'

-D
D

T
 

ug
/k

g 
35

 
3.

4
%

 
21

00
 

0 
E

nd
rin

 a
ld

eh
yd

e 
ug

/k
g 

4.
2 

3
.4

%
 

N
A

 
N

A
 

al
ph

a-
C

hl
or

da
ne

 
ug

/k
g 

4.
7 

3.
4

%
 

54
0 

0 
ga

m
m

a-
C

hl
or

da
ne

 
ug

/k
g 

6 
3.

4%
 

54
0 

0 

M
E

T
A

L
S

 
A

lu
m

in
u

m
 

m
g/

kg
 

25
50

0 
93

.1
%

 
15

52
3 

12
 

A
rs

el
lc

 
m

g/
kg

 
56

.6
 

93
.1

%
 

7.
5 

1
1 

B
ar

iL
m

 
m

g/
kg

 
14

9 
93

. 1
%

 
30

0 
0 

B
er

yf
liu

m
 

m
g/

kg
 

1.
2 

93
.1

%
 

1 
2 

C
ad

m
iu

m
 

m
g/

kg
 

8
.2

 
3.

4
%

 
1 

1 
C

al
ci

um
 

m
g/

kg
 

10
60

00
 

93
.1

%
 

12
07

25
 

0 
C

hr
om

iu
m

 
m

g/
kg

 
35

.1
 

9
3.

1%
 

24
 

9 
C

ob
al

t 
m

g/
kg

 
20

.5
 

93
.1

%
 

30
 

0 
C

o
p

p
er

 
m

g/
kg

 
32

4 
93

.1
%

 
25

 
12

 
Iro

n 
m

g/
kg

 
37

70
0 

9
3.

1%
 

28
98

6 
10

 
Le

ad
 

m
g/

kg
 

42
2 

93
.1

%
 

30
 

14
 

M
ag

ne
si

um
 

m
g/

kg
 

43
70

0 
93

.1
%

 
12

30
8 

4 
M

an
ga

ne
se

 
m

g/
kg

 
17

70
 

93
.1

%
 

75
9 

4 
M

er
cu

ry
 

m
g/

kg
 

0
.1

5 
68

.0
%

 
0.

1 
1 

N
ic

ke
l 

m
g/

kg
 

53
5 

93
.1

%
 

37
 

8 
P

ot
as

si
um

 
m

g/
kg

 
25

10
 

93
.1

%
 

15
48

 
11

 
Se

le
ni

um
 

m
g/

kg
 

0
.3

 
10

.3
%

 
2 

0 
S

o
d

il.
DT

I 
m

g/
kg

 
16

1 
93

.1
%

 
11

4 
10

 
Th

an
iu

m
 

m
g/

kg
 

0
.2

8 
6.

9
%

 
0

.3
 

0 
V

an
ad

iu
m

 
m

g/
kg

 
39

.3
 

93
.1

%
 

15
0 

0 
Zl

nc
 

m
g/

kg
 

11
80

 
93

.1
%

 
9

0
 

14
 

O
T

H
E

R
 A

N
A

L
Y

S
E

S
 

N
itr

at
e/

N
itr

ite
-N

itr
og

en
 

m
g/

kg
 

2
.1

 
93

.1
%

 
N

A
 

NA
 

T
o

ta
l 

S
o~

ds
 

%
W

f-
N

 
80

7 
To

ta
l 

P
et

ro
le

um
 H

yd
ro

ca
rb

on
s 

m
g/

kg
 

15
8 

93
.1

%
 

N
A

 
NA

 

H
:IE

N
G

\S
E

N
E

C
A

\M
E

T
D

C
D

O
C

IS
D

2
4

S
o

iL
.W

K
3

 

S
O

IL
 

S
E

A
D

-2
4

 
8-

10
 

12
/0

2/
93

 
S

B
2

4
-3

.5
 

20
60

46
 

1.
6 

U
 

3
.5

 U
 

3.
5 

U
 

3
.5

 U
 

1.
6 

U
 

1.
6 

U
 

56
20

 
2

.5
 

40
.5

 
0

. 3
4 

J 
0

.6
3 

U
 

10
60

00
 

10
.8

 
6

.7
 J

 
14

.6
 

14
10

0 
33

.8
 J

 
36

70
0 

34
9 

0
.0

3 
J 

23
.9

 
10

40
 

0
.1

5 
U

J 
13

3 
J 

0
.1

6 
U

 
10

.7
 

39
.6

 

0
.2

 
93

.2
 

8
1 

N
ot

es
: 

T
A

B
L

E
 1

 

S
O

IL
 A

N
A

L
Y

S
IS

 R
E

S
U

L
T

S
 

S
E

A
D

-2
4 

E
X

P
A

N
D

E
D

 S
IT

E
 IN

V
E

S
T

IG
A

T
IO

N
 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

S
E

A
D

-2
4 

0-
2 

6-
6 

12
- 1

4 
12

/0
1/

9
3 

12
/0

11
93

 
12

/0
2/

93
 

S
B

24
-4

.1
 

S
B

24
-4

.4
 

S
B

24
-4

.7
 

20
59

53
 

20
59

54
 

20
59

55
 

2
U

 
1.

9 
U

 
1.

6 
U

 
4

U
 

3.
7 

U
 

3.
6 

U
 

4
U

 
3.

7 
U

 
3.

6 
U

 
4

U
 

3.
7 

U
 

3.
6 

U
 

2
U

 
1.

9 
U

 
1.

6 
U

 
2

U
 

1.
9 

U
 

1.
6 

U
 

20
70

0 
74

70
 

11
30

0 
4.

2 
2

.5
 

2.
7 

11
5 

73
.6

 
47

 
1.

1 
0.

37
 J

 
0.

53
 J

 
0

.4
5 

U
 

0.
52

 U
 

0
. 4

1 
U

 
36

60
 

81
40

0 
30

50
0 

31
 

15
.6

 
16

.8
 

20
.5

 
5.

7 
J 

10
.3

 
25

.3
 

16
.1

 
12

.5
 

37
70

0 
14

80
0 

22
60

0 
31

.4
 J

 
7.

6 
J 

3.
6 

J 
62

70
 

16
60

0 
76

70
 

80
2 

40
9 

40
0 

0.
07

 J
 

R
 

0.
06

 J
 

R
 

0.
05

 J
 

R
 

43
.6

 
19

.3
 

28
.6

 
15

20
 

13
90

 
11

40
 

0
.2

4 
U

J 
0

.1
5 

U
J 

0.
12

 U
J 

58
.3

 J
 

13
8 

J 
13

1 
J 

0
.2

7 
U

 
0

.8
5 

U
 

0.
14

 J
 

32
.6

 
13

.4
 

14
.6

 
20

9 
56

.7
 

30
 

0
.2

9 
0

. 0
7 

0.
13

 
63

.5
 

88
.2

 
92

.1
 

89
 

11
6 

99
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-2
4

 
S

E
A

D
-2

4
 

0-
2 

4-
6 

12
/0

2/
93

 
12

/0
2/

93
 

S
B

2
4

-5
.1

 
S

B
24

-5
.3

 
20

60
47

 
20

60
46

 

2.
1 

U
 

1.
6 

U
 

4.
1 

U
 

3.
5 

U
 

4.
1 

U
 

3.
5 

U
 

4.
1 

U
 

3.
5 

U
 

2.
1 

U
 

1.
6 

U
 

2.
1 

U
 

1.
6 

U
 

1
6

2
0

0
 

1
0

1
0

0
 

4.
2 

3.
3 

11
7 

56
.3

 
0.

98
 J

 
0

.4
8 

J 
0.

78
 

U
 

0
.3

6 
U

 
45

40
 

7
4

2
0

0
 

24
.5

 
16

.9
 

16
 

8.
2 

28
.4

 
20

.9
 

33
60

0 
21

30
0 

45
.5

 J
 

6
.7

 J
 

51
50

 
12

10
0 

10
60

 
40

0 
0

.0
7 

J 
R

 
0

.0
6 

J 
R

 
37

.3
 

26
.4

 
11

70
 J

 
99

3 
0

.1
5 

U
J 

0
.2

3 
U

J 
50

.9
 J

 
15

3 
J 

0
.1

6 
U

 
0

.2
5 

U
 

29
.9

 
14

.4
 

85
.7

 
62

.8
 

0.
27

 
0

.1
5 

80
.5

 
92

.7
 

89
 

52
 

a)
 •

=
A

s
 p

er
 p

ro
po

se
d 

TA
G

M
, t

ot
al

 v
oe

s<
 1

0p
pm

; t
ot

al
 S

e
m

i-V
O

C
s 

<'
.5

00
pp

m
: i

nd
iv

id
ua

l s
em

i-V
O

C
s 

< 
50

 p
pm

. 
b

) 
N

A
=

 N
ot

 A
va

ila
bl

e 
c)

 U
 =

 C
om

po
un

d 
w

as
 n

ot
 d

et
ec

te
d

. 
d)

 J
 =

 th
e 

re
po

rt
ed

 v
al

ue
 is

 a
n 

es
tim

at
ed

 c
on

ce
nt

ra
tio

n
. 

e)
 R

 =
 th

e 
da

le
 w

as
 r

ej
ec

te
d 

in
 t

he
 d

at
a 

va
lid

at
in

g 
pr

oc
e

ss
. 

f)
 

U
J 

= 
th

e 
co

m
po

un
d 

w
as

 n
ot

 d
et

ec
te

d
; t

he
 a

ss
oc

ia
te

d 
re

po
rt

in
g 

lim
it 

is
 a

pp
ro

xi
m

at
e

. 

1
1/

0
1/

95
 

S
O

IL
 

S
E

A
D

-2
4 

8-
10

 
12

/0
2/

93
 

S
B

24
-5

.5
 

20
60

49
 

1.
9 

U
 

3.
7 

U
 

3.
7 

U
 

3
.7

 U
 

1.
9 

U
 

1
.9

 U
 

13
70

0 5 
67

.2
 

0.
62

 J
 

0
.7

 U
 

49
00

0 
23

.1
 

12
 

22
.2

 
26

70
0 

7.
9 

J 
11

40
0 

45
0 

0
.0

4 
J 

R
 

35
.2

 
16

60
 

0
.2

2 
U

J 
13

9 
J 

0
. 2

4 
U

 
19

.5
 

63
.2

 

0.
33

 
67

.7
 

94
 

P
ag

e 
8 

o
f 

8 



SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStatement 

Of the 15 metals detected that exceeded the TAGM values, arsenic, cadmium, copper, lead, 

nickel, and zinc were found at the highest concentrations and in the largest number of 

samples above the T AGM values. In general, the distribution of the metals is limited to the 

surface soils (0-2") at the site. The TAGM value for arsenic in soil is 7.5 mg/kg. Arsenic was 

detected above the T AGM value in 11 of the surface soil samples collected. The highest 

arsenic concentration was 56.8 mg/kg which was detected in the surface soil sample SS24-6. 

All arsenic concentrations reported for the subsurface soils were below the T AGM 

concentration. Cadmium was detected in concentrations exceeding the T AGM value in only 

one sample, SS24-12. At this location, cadmium was detected at 8.2 mg/kg which exceeded 

the T AGM value of 1 mg/kg . Copper exceeded the 25 mg/kg T AGM value in 12 of the soil 

samples analyzed . Most of these samples were surface soil and ranged between 25 to 30 

mg/kg . The exception was sample SS24-9, which had a copper concentration of 324 mg/kg. 

However, the copper concentration in the duplicate sample of SS24-13, was 34.5 mg/kg, 

suggesting that the elevated copper is a sampling anomoly and not an indicator of widespread 

elevated copper concentrations. Lead concentrations exceeded the 30 mg/kg T AGM value 

in 14 of the soil samples analyzed. As with the other metals, the T AGM exceedances were 

limited primarily to the surface soil samples, which were collected at the 0-2 inch interval. 

Samples collected at the 0-2 inch intervals were collected by hand using a trowel. Samples 

were also collected from the 0- to 2-foot interval when soil borings were performed. The 

maximum concentration of lead was determined to be 422 mg/kg and was found in the surface 

soil sample SS24-5 . All other detected lead concentrations were below 100 mg/kg . Nickel 

concentrations exceeded the 37 mg/kg T AGM value in eight of the soil samples collected. 

Again, these were primarily in surface soil samples and most exceeded the T AGM by only a 

slight amount. The only elevated concentration of nickel was 535 mg/kg, obtained in the 

surface soil sample SS24-12 . Zinc concentrations exceeded the TAGM value (90 mg/kg) in 

14 samples. As with all the other noted metals, the high concentrations were primarily in 

surface soil samples. The highest concentrations were 566 mg/kg in SS24-5 and 1180 mg/kg 

in sample SS24-12 . 

The results of the groundwater sampling program were presented in the ESI Report. There 

is no evidence to indicate that groundwater has been adversely impacted by any of the 

constituents tested for under this investigation. No organic constituents were detected. Some 

elevated metals concentrations were found (iron, magnesium and manganese) and are not 

considered to represent significant health threats. 

October 1995 
Project No . 727024-02001 
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SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStatement 

1.2.2.2 SEAD-50 and 54 An Expanded Site Inspection was performed in 1993 at 

SEAD-50 and 54 to determine whether a release of hazardous constituents had occurred . 

A seismic refraction survey was also performed to determine the direction of groundwater 

flow . 

A total of fifteen surface soil samples, three groundwater samples , and three surface water 

and sediment samples were collected from SEAD-50 and 54 for chemical analysis . The 

sample locations are shown in Figure 2 . 

Fifteen surface soil samples were collected at random from previous tank locations to assess 

potential releases from the tanks . Six surface soil samples were collected from 0-2" and 9 

surface soil samples were collected from 0-12" and were submitted to the lab for chemical 

analysis. 

Three groundwater monitoring wells were installed in the till/weathered shale aquifer at 

SEAD-50 . One monitoring well was installed upgradient of SEAD-50 to obtain background 

water quality data, and two wells were installed downgradient , between East Patrol Road and 

the SEDA perimeter fence, to determine if hazardous constituents have impacted 

groundwater from SEAD-50. One sample from each well (a total of three samples) was 

submitted to the lab for chemical analysis. 

Three surface water and sediment samples were collected and submitted for chemical analysis . 

One sample was collected from a drainage ditch within SEAD-50, and two from a 

downgradient drainage ditch which runs parallel to East Patrol Road . 

All samples were analyzed for Target Compound List volatile organic compounds (VOCs) , 

semivolatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), Target 

Analyte List metals and cyanide according to the NYSDEC Contract Laboratory Program 

Statement of Work. In addition, all of the surface soil samples were analyzed for asbestos. 

October 1995 
Project No. 727024-02001 

Page 1-15 
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SEADs-24,50, 54 and 67 
Source Removal 

Soil 

Section C 
Description/Specification/WorkStatement 

The results of the soil sampling program are presented in Table 2. Soil at the site has been 

impacted by semivolatile organic compounds , predominantly polynuclear aromatic 

hydrocarbons (PAHs), heavy metals, and asbestos . TAGM exceedances for 6 PAH 

compounds were found mostly in surface soil samples SS50-ll and SS50-14. These two 

sample locations are situated in the north-central portion of SEAD-50. 

Chromium, lead, and zinc were all found at concentrations which exceeded their associated 

T AGM values in approximately two thirds of the soil samples collected at SEAD-50. Sample, 

SS50-5, had the maximum concentration of all three metals and was the only sample with 

concentrations significantly above the T AGM. SS50-8 also had a lead concentration 

significantly above the TAGM. Arsenic was also detected above TAGMS in 4 of the 15 

surface soil samples. However, in only two samples SS50-6 and SS50-2 was the exceedance 

by a significant amount. T AGM exceedences for all other metals were generally evenly 

distributed throughout the surface soil samples at concentrations which did not significantly 

exceed their respective TAG Ms. 

Surface soil sample SS50-1 contained 10 to 15 percent Chrysotile asbestos. Asbestos was not 

found in any of the remaining 14 surface soil samples collected at SEAD-50. Other 

constituents that were detected, include 1 volatile organic compound (acetone), pesticides and 

PCBs. All of the reported concentrations of these constituents were well below their 

respective TAGMs. 

Groundwater 

The results of the groundwater sampling program were presented in the ESI Report (May 

1995). Groundwater at the site has not been significantly impacted by any of the constituents 

analyzed for during the investigation. The constituents which were detected in the 

groundwater samples collected at SEAD-50, but considered to pose an insignificant risk to 

receptors because of their low reported concentrations, include one semivolatile organic 

compound and metals. The reported concentrations of these constituents were generally 

below their associated criteria values . Specifically, iron, manganese, and sodium were the only 

elements found above their associated NY A WQS Class GA groundwater criteria. 

October 1995 
Project No . 727024-02001 
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SEADs-24,50 , 54 and 67 
Source Removal 

Surface Water 

Section C 
Description/Specification/WorkStatement 

The results of the surface water sampling program were presented in the ESI Report (April 

1995) . Surface water at the site has not been significantly impacted by any of the constituents 

analyzed for during the investigation. Metals were the only constituents that were detected . 

The metals which were detected in the surface water samples collected at SEAD-50 are 

considered to pose an insignificant risk to potential receptors because they were detected at 

very low concentrations and only one sample slightly exceeded the NYS class D surface water 

criterium for iron. 

Sediment 

The results of the sediment sampling program are presented in Table 2. Sediment at the site 

has been impacted by semivolatile organic compounds (mostly PAHs) , pesticides , and PCBs. 

The PAH compounds benzo(a)anthracene, chrysene , benzo(b )fluoranthene , 

benzo(k)fluoranthene, benzo(a)pyrene, and indeno( 1,2,3-cd)pyrene were found at 

concentrations above their respective T AGM values in all three of the sediment samples 

collected at SEAD-50. The pesticides aldrin, endosulfan I, 4,4' -DDE, and alpha-Chlordane 

and the PCB Aroclor-1 260 were found in sediment sample SD50-1 at concentrations which 

exceeded their respective NYSDEC sediment criteria for human and/or aquatic life . Other 

constituents which were detected in the sediment samples include one volatile organic 

compound and metals . These constituents are not considered to pose a significant risk 

because they were present at low concentrations and only a small number of samples 

exceeded their respective sediment criteria. 

1.2.2.3 SEAD-67 An Expanded Site Inspection was performed in 1993 at SEAD-67 

to determine whether a release of hazardous constituents had occurred. A seismic refraction 

survey was also performed to determine the direction of groundwater flow . EM-31 and 

ground penetrating radar surveys were performed to delineate the limits of the dump sites 

and to identify locations where metallic objects may have been buried. A total of three 

subsurface soil samples, five surface soil samples , three groundwater samples , two surface 

water and two sediment samples were collected from SEAD-67 for chemical analysis. All 

sample locations are shown in Figure 3. One soil boring was completed as part of the 

October 1995 
Project No. 727024-02001 

Page 1-27 
K: \Seneca\Decision\Specs. Met\Sec. 1 



M
A

T
R

IX
 

LO
C

A
T

IO
N

 
D

E
P

T
H

 (
F

E
E

T)
 

S
A

M
P

LE
 D

A
T

E
 

E
S

ID
 

L
A

B
ID

 
F

R
E

Q
U

E
N

C
Y

 
N

U
M

B
E

R
 

S
D

G
 N

U
M

B
E

R
 

O
F

 
A

B
O

V
E

 
C

O
M

P
O

U
N

D
 

U
N

IT
S

 
M

A
X

IM
U

M
 

D
E

T
E

C
T

IO
N

 
T

A
G

M
 

T
A

G
M

 
M

E
T

A
LS

 
A

lu
m

in
um

 
m

g
/K

g 
15

30
0 

1
0

0
%

 
1

4
5

9
3

 
3 

A
nt

im
on

y 
m

g/
K

g 
7

.1
 

93
%

 
3

.5
9 

1 
A

rs
en

ic
 

m
g

/K
g

 
15

1 
1

0
0

%
 

7
.5

 
4 

B
ar

iu
m

 
m

g/
K

g 
11

5 
1

0
0

%
 

30
0 

0 
B

er
yl

liu
m

 
m

g/
K

g 
0

.7
1 

10
0%

 
1 

0 
C

ad
m

iu
m

 
m

g
/K

g
 

0
.8

 
8

7
%

 
1 

0 
C

al
ci

um
 

m
g

/K
g

 
1

2
0

0
0

0
 

1
0

0
%

 
1

0
19

04
 

1 
C

hr
om

iu
m

 
m

g
/K

g
 

60
.7

 
1

0
0

%
 

22
 

1
0

 
C

ob
al

t 
m

g/
K

g 
1

2
.6

 
10

0%
 

30
 

0 
C

op
pe

r 
m

g/
K

g 
35

.2
 

10
0

%
 

25
 

2 
Ir

on
 

m
g/

K
g 

30
00

0 
1

0
0

%
 

26
62

7 
5 

Le
ad

 
m

g
/K

g
 

39
8 

1
0

0
%

 
30

 
1

0
 

M
ag

ne
s

iu
m

 
m

g
/K

g
 

48
30

0 
1

0
0

%
 

1
2

2
2

2
 

3 
M

an
ga

ne
se

 
m

g/
K

g 
7

2
2

 
8

7
%

 
6

6
9

 
1 

M
er

cu
ry

 
m

g/
K

g 
0

.3
7 

1
0

0
%

 
0

.1
 

2 
N

ic
ke

l 
m

g/
K

g 
42

.6
 

1
0

0
%

 
34

 
4 

P
ot

as
si

um
 

m
g/

K
g 

21
70

 
1

0
0

%
 

1
7

6
2

 
5 

S
el

en
iu

m
 

m
g/

K
g 

1.
1 

93
%

 
2 

0 
S

ilv
er

 
m

g/
K

g 
0

.3
4 

13
%

 
0

.4
 

0 
S

od
iu

m
 

m
g/

K
g 

13
6 

80
%

 
1

0
4

 
1 

V
an

ad
iu

m
 

m
g/

K
g 

26
.2

 
1

0
0

%
 

15
0 

0 
Z

in
c 

m
g/

K
g 

15
2 

1
0

0
%

 
83

 
13

 

O
T

H
E

R
 A

N
A

LY
S

E
S

 
T

ot
al

 S
ol

id
s 

%
W

M
/ 

H
:e

ng
/s

en
ec

al
m

et
dd

oc
lS

D
50

S
O

IL
.W

K
4

 

T
A

B
L

E
 2

 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-5
0 

A
N

D
 S

E
A

D
 5

4 
E

X
P

A
N

D
E

D
 

S
IT

E
 

IN
S

P
E

C
T

IO
N

 
S

O
IL

 A
N

A
L

Y
S

IS
 

R
E

S
U

L
T

S
 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-5
0 

S
E

A
D

-5
0 

S
E

A
D

-5
0

 
0-

0
.2

 
0-

1 
0-

0
.2

 
02

/1
9/

94
 

02
/1

9/
94

 
0

2
/1

9
/9

4
 

S
S

50
-1

1 
S

S
50

-1
2 

S
S

5
0

-1
3

 
21

19
65

 
21

19
80

 
21

19
81

 
42

46
0 

42
49

3 
42

49
3 

15
30

0 
J 

15
20

0 
1

3
8

0
0

 
5

.2
 U

J 
0

.5
5 

J 
0

.6
3 

J 
6 

J 
37

.6
 

6
.4

 
1

0
1 

J 
91

.2
 

78
 

0
.7

1 
J 

0
.6

5 
J 

0
.5

5 
J 

0
. 5

1 
U

 
0

.1
5

 J
 

0
.0

9 
J 

1
5

2
0

0
 J

 
38

70
 J

 
1

0
6

0
0

 J
 

29
.9

 
22

.7
 

21
.1

 
1

0
.3

 J
 

11
.6

 
1

0
.4

 J
 

23
.6

 
19

.6
 

22
.2

 
27

00
0 

J 
29

40
0 

2
6

2
0

0
 

25
.7

 
18

.5
 

22
.6

 
7

51
0 

J 
45

70
 

63
30

 
49

6 
R

 
72

2 
46

1 
0

.0
5 

J 
0

.0
5 

J 
0

.0
5 

J 
37

.2
 

30
.1

 J
 

2
8

.9
 J

 
21

70
 

1
6

0
0

 J
 

1
76

0 
J 

0
.4

1 
J 

0
.4

1 
J 

0
.3

3 
J 

1 
U

 
0

.1
6 

J 
0

.1
8 

U
 

63
.7

 J
 

26
.7

 U
 

6
4

.9
 J

 
26

.2
 

24
.6

 
2

3
.4

 
11

0 
J 

93
.7

 
87

.9
 

72
.9

 
78

.2
 

6
9

.3
 

N
O

T
E

S
: 

S
O

IL
 

S
E

A
D

-5
0 

0
-1

 
02

/1
9/

94
 

S
S

50
-1

4 
21

1
9

8
2

 
4

2
49

3 

10
60

0 
0

.6
 J

 
6

.2
 

7
3

.1
 

0
.4

 J
 

0
.8

 J
 

8
0

1
0

0
 J

 
21

.8
 

9
.2

 J
 

20
.9

 
1

97
00

 
61

.4
 

48
3

0
0 

54
8 

0
.0

3 
J 

24
.4

 J
 

21
40

 J
 

0
.5

5 
J 

0
.1

6 
U

 
13

6 
J 

19
.8

 
1

0
2 

7
8

.8
 

a)
 

T
he

 T
A

G
M

 v
al

ue
 fo

r 
P

C
B

s 
is

 1
0

0
0

u
g/

K
g 

fo
r 

su
rf

ac
e 

so
ils

 a
nd

 1
0

,0
0

0
 u

g
/K

g 
fo

r 
su

bs
ur

fa
ce

 s
oi

ls
. 

S
O

IL
 

S
E

A
D

-5
0 

0-
0

.2
 

02
/1

9/
94

 
S

S
50

-1
5 

21
19

8
3 

42
4

93
 

1
33

0
0

 
0

.8
5 

J 
6

.3
 

92
.1

 
0

.5
9 

J 
0

.2
2 

J 
1

8
0

0
0 

J 
25

.7
 

12
.6

 
28

.1
 

3
0

0
0

0
 

45
.3

 
6

78
0 

58
9 

0
.0

3 
J 

37
 J

 
1

8
90

 J
 

0
.4

4 
J 

0
.1

4 
U

 
64

.6
 J

 
21

.3
 

14
1 

6
3

.9
 

b)
 

•
=

A
s 

pe
r 

p
ro

po
se

d 
T

A
G

M
, t

o
ta

l v
o

e
s
<

 1
0

 p
pm

, t
ot

al
 S

V
O

s 
<

 5
0

0 
pp

m
, a

nd
 i

nd
iv

id
ua

l S
V

O
s 

<
 5

0 
pp

m
. 

c)
 

N
A

=
 N

ot
 A

va
ila

bl
e

. 
d

) 
U

 =
 T

he
 c

o
m

po
un

d 
w

as
 n

ot
 d

et
ec

te
d 

be
lo

w
 th

is
 c

on
ce

nt
ra

tio
n

. 
e)

 
J 

=
 T

he
 r

ep
or

te
d 

va
lu

e 
is

 a
n 

es
tim

at
ed

 c
on

ce
n

tr
at

io
n

. 
f) 

U
J 

=
 T

he
 c

om
po

un
d 

m
ay

 h
av

e 
be

en
 p

re
se

nt
 a

bo
ve

 th
is

 c
on

ce
nt

ra
tio

n
, 

bu
t w

as
 n

ot
 d

e
te

ct
ed

 d
ue

 t
o 

pr
ob

le
m

s 
w

ith
 

th
e 

an
a

ly
si

s.
 

g
) 

R
 =

 T
h

e 
da

ta
 w

as
 r

ej
ec

te
d 

du
rin

g 
th

e 
da

ta
 v

al
id

at
io

n 
pr

oc
es

s.
 



M
A

T
R

IX
 

LO
C

A
T

IO
N

 
D

E
P

T
H

 (
F

E
E

T
) 

S
A

M
P

LE
 D

A
T

E
 

E
S

ID
 

L
A

B
ID

 
S

D
G

 N
U

M
B

E
R

 
M

A
X

IM
U

M
 

C
O

M
P

O
U

N
D

 
U

N
IT

S
 

V
O

LA
T

IL
E

 O
R

G
A

N
IC

S
 

2-
B

ut
an

on
e 

ug
/K

g 
11

 

S
E

M
IV

O
L

A
T

IL
E

 O
R

G
A

N
IC

S
 

4-
M

et
hy

lp
he

no
l 

ug
/K

g 
11

0 
A

ce
na

ph
lh

en
e 

ug
/K

g 
16

0 
D

ib
en

zo
fu

ra
n 

ug
/K

g 
97

 
F

lu
or

en
e 

ug
/K

g 
31

0 
P

he
na

n
lh

re
ne

 
ug

/ K
g 

27
00

 
A

nt
hr

ac
en

e 
ug

/K
g 

48
0 

C
ar

ba
zo

le
 

ug
/K

g 
25

0 
F

lu
or

an
th

en
e 

ug
/K

g 
35

00
 

P
yr

en
e 

ug
/K

g 
40

00
 

B
en

zo
(a

)a
nt

hr
a

ce
ne

 
ug

/K
g 

14
00

 
C

hr
ys

en
e 

ug
/K

g 
15

00
 

B
en

zo
(b

)f
lu

or
an

lh
en

e 
ug

/K
g 

13
00

 
B

en
zo

(k
)f

lu
or

an
th

en
e 

ug
/K

g 
12

00
 

B
en

zo
(a

)p
yr

en
e 

ug
/K

g 
12

00
 

ln
de

no
(1

,2
,3

-c
d)

py
re

ne
 

ug
/K

g 
77

0 
D

ib
e

nz
(a

,h
)a

nt
hr

ac
en

e 
ug

/K
g 

26
0 

B
en

zo
(g

,h
,i)

pe
ry

le
ne

 
ug

/K
g 

79
0 

P
E

S
T

IC
ID

E
S

/P
C

B
 

A
ld

rin
 

ug
/K

g 
2.

2 
E

nd
os

u
lfa

n 
I 

ug
/K

g 
15

 
4.

4'
-D

D
E

 
ug

/K
g 

4.
3 

al
ph

a-
C

hl
or

da
ne

 
ug

/K
g 

8 
A

ro
cl

or
-1

24
2 

ug
/K

g 
12

0 
A

ro
cl

or
-1

26
0 

ug
/K

g 
56

 

T
A

B
L

E
2

 

S
E

N
E

C
A

 A
R

M
Y

 
D

E
P

O
T

 
S

E
A

D
-5

0 
A

N
D

 S
E

A
D

-5
4 

E
X

P
A

N
D

E
D

 
S

IT
E

 
IN

S
P

E
C

T
IO

N
 

S
E

D
IM

E
N

T
 A

N
A

L
Y

S
IS

 
R

E
S

U
L

T
S

 

N
Y

S
D

E
C

 
N

Y
S

D
E

C
 

N
Y

S
D

E
C

 
S

E
D

IM
E

N
T

 
S

E
D

IM
E

N
T

 
S

E
D

IM
E

N
T

 
F

R
E

Q
U

E
N

C
Y

 
C

R
IT

E
R

IA
 

C
R

IT
E

R
IA

 
C

R
IT

E
R

IA
 

N
U

M
B

E
R

 
O

F
 

F
O

R
 A

Q
U

A
T

IC
 

F
O

R
 H

U
M

A
N

 
F

O
R

 
A

B
O

V
E

 
D

E
T

E
C

T
IO

N
 

LI
FE

 
H

E
A

LT
H

 
W

IL
D

LI
F

E
 

L
O

T
 

C
R

IT
E

R
IA

 
(a

\ 
(a

) 
(a

) 
(b

l 

33
%

 
NA

 
NA

 
N

A
 

NA
 

N
A

 

67
%

 
NA

 
NA

 
NA

 
NA

 
NA

 
33

%
 

73
00

 
NA

 
NA

 
NA

 
0 

33
%

 
NA

 
NA

 
NA

 
NA

 
NA

 
33

%
 

NA
 

NA
 

NA
 

NA
 

NA
 

10
0%

 
13

90
 

NA
 

NA
 

NA
 

1 
33

%
 

NA
 

13
 

NA
 

NA
 

1 
33

%
 

NA
 

N
A

 
NA

 
NA

 
NA

 
10

0%
 

NA
 

NA
 

NA
 

NA
 

NA
 

10
0%

 
NA

 
N

A
 

NA
 

NA
 

NA
 

10
0%

 
NA

 
13

 
NA

 
NA

 
3 

10
0%

 
NA

 
13

 
NA

 
NA

 
3 

10
0

%
 

NA
 

13
 

NA
 

NA
 

3 
10

0%
 

NA
 

13
 

NA
 

NA
 

3 
10

0%
 

NA
 

13
 

NA
 

NA
 

3 
10

0%
 

NA
 

13
 

NA
 

NA
 

3 
33

%
 

NA
 

NA
 

NA
 

NA
 

NA
 

10
0

%
 

N
A

 
NA

 
NA

 
NA

 
NA

 

33
%

 
84

 
1 

7.
7 

NA
 

1 
6 7

%
 

0
.3

 
N

A
 

NA
 

N
A

 
2 

33
%

 
50

0 
0

.1
 

10
 

NA
 

1 
33

%
 

0.
06

 
0

.0
1 

0
. 0

6 
N

A
 

1 
33

%
 

NA
 

N
A

 
NA

 
NA

 
NA

 
33

%
 

NA
 

0
.0

08
 

19
5 

N
A

 
1 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-5
0 

S
E

A
D

-5
0 

S
E

A
D

-5
0 

0-
0.

2 
0-

0
.2

 
0-

0.
2 

04
/1

9/
94

 
04

/1
9/

94
 

04
/1

9/
9

4 
S

D
50

-1
 

S
D

50
-2

 
S

D
50

-3
 

2
18

50
2 

21
85

03
 

21
85

04
 

43
66

3 
43

66
3 

43
66

3 

11
 

J 
21

 
U

J 
13

 U
 

44
 J

 
11

0 
J 

42
0 

U
 

16
0 

J 
69

0 
U

J 
42

0 
U

 
97

 J
 

69
0 

U
J 

42
0 

U
 

31
0 

J 
69

0 
U

J 
42

0 
U

 
27

00
 

14
0 

J 
35

 J
 

48
0 

J 
69

0 
U

J 
42

0 
U

 
25

0 
J 

69
0 

U
J 

42
0 

U
 

35
00

 
31

0 
J 

94
 J

 
40

00
 

30
0 

J 
83

 J
 

14
00

 
1 2

0 
J 

44
 J

 
15

00
 

1
7

0
J
 

60
 J

 
13

00
 

16
0 

J 
51

 
J 

12
00

 
16

0 
J 

69
 J

 
12

00
 

16
0 

J 
58

 J
 

77
0 

12
0 

J 
38

 J
 

26
0 

J 
69

0 
U

J 
42

0 
U

 
79

0 
12

0 
J 

42
 

J 

2
.2

 J
 

3
.5

 U
J 

2
.2

 U
 

15
 J

 
3 

J 
2.

2 
U

 
4

.3
 J

 
6

.9
 U

J 
4.

2 
U

 
8 

J 
3.

5 
U

J 
2.

2 
U

 
12

0 
69

 U
J 

42
 U

 
56

 J
 

69
 U

J 
42

 U
 



C
O

M
P

O
U

N
D

 

M
E

T
A

LS
 

A
lu

m
in

um
 

A
nt

im
on

y 
A

rs
en

ic
 

B
a

riu
m

 
B

er
yl

liu
m

 
C

ad
m

iu
m

 
C

al
ci

um
 

C
hr

om
iu

m
 

C
ob

a
lt 

C
op

pe
r 

Iro
n 

Le
ad

 
M

ag
ne

si
um

 
M

an
ga

ne
se

 
M

er
cu

ry
 

N
ic

ke
l 

P
o t

a
ss

iu
m

 
S

od
iu

m
 

V
an

ad
iu

m
 

Z
in

c 

O
T

H
E

R
 A

N
A

LY
S

E
S

 
T

ot
al

 S
o

lid
s 

T
A

B
LE

 2
 

S
E

N
E

C
A

 A
R

M
Y

 
D

E
P

O
T

 
S

E
A

D
-5

0 
A

N
D

 S
E

A
D

-5
4 

E
X

P
A

N
D

E
D

 S
IT

E
 

IN
S

P
E

C
T

IO
N

 
S

E
D

IM
E

N
T

 
A

N
A

LY
S

IS
 

R
E

S
U

LT
S

 

M
A

T
R

IX
 

LO
C

A
T

IO
N

 
D

E
P

T
H

 (
F

E
E

T
) 

N
Y

S
D

E
C

 
N

Y
S

D
E

C
 

N
Y

S
D

E
C

 
S

A
M

P
LE

 D
A

T
E

 
S

E
D

IM
E

N
T

 
S

E
D

IM
E

N
T

 
S

E
D

IM
E

N
T

 
E

S
 I

D
 

F
R

E
Q

U
E

N
C

Y
 

C
R

IT
E

R
IA

 
C

R
IT

E
R

IA
 

C
R

IT
E

R
IA

 
LA

B
ID

 
O

F
 

F
O

R
 A

Q
U

A
T

IC
 

F
O

R
 H

U
M

A
N

 
F

O
R

 
S

D
G

 N
U

M
B

E
R

 
M

A
X

IM
U

M
 

D
E

T
E

C
T

IO
N

 
LI

FE
 

H
E

A
LT

H
 

W
IL

D
LI

F
E

 
U

N
IT

S
 

(a
l 

(a
l 

(a
) 

m
g

/K
g 

16
30

0 
10

0%
 

NA
 

NA
 

NA
 

m
g

/K
g 

3
.3

 
10

0%
 

NA
 

N
A

 
NA

 
m

g
/K

g 
62

.7
 

10
0%

 
5 

N
A

 
NA

 
m

g
/K

g 
11

7 
10

0%
 

NA
 

N
A

 
NA

 
m

g
/K

g 
0

.7
5 

10
0%

 
NA

 
N

A
 

NA
 

m
g/

K
g 

0
.8

 
10

0%
 

0
.8

 
N

A
 

NA
 

m
g/

K
g 

31
40

0 
10

0%
 

NA
 

NA
 

NA
 

m
g/

K
g 

25
.1

 
10

0%
 

26
 

NA
 

NA
 

m
g/

K
g 

9.
3 

10
0%

 
NA

 
NA

 
NA

 
m

g/
K

g 
25

.5
 

10
0%

 
19

 
NA

 
NA

 
m

g/
K

g 
26

80
0 

10
0%

 
24

00
0 

NA
 

NA
 

m
g

/K
g 

49
.6

 
10

0%
 

27
 

NA
 

NA
 

m
g

/K
g 

64
00

 
10

0
%

 
NA

 
NA

 
NA

 
m

g
/K

g 
13

80
 

10
0%

 
42

8 
NA

 
NA

 
m

g
/K

g 
0

.0
2 

10
0%

 
0

.1
1 

NA
 

NA
 

m
g/

K
g 

29
.4

 
10

0
%

 
22

 
NA

 
NA

 
m

g/
K

g 
25

30
 

10
0%

 
NA

 
N

A
 

NA
 

m
g

/K
g 

12
1 

67
%

 
NA

 
NA

 
NA

 
m

g/
K

g 
28

.8
 

10
0%

 
NA

 
N

A
 

NA
 

m
g/

K
g 

24
3 

10
0%

 
85

 
N

A
 

NA
 

%
W

/W
 

78
.7

 

N
O

T
E

S
: 

a)
 

N
Y

S
D

E
C

 S
ed

im
en

t C
ri

te
ria

 -
19

89
 

b)
 

L
O

T
=

 L
im

it 
of

 T
ol

er
an

ce
: 

R
ep

re
se

nt
s 

po
in

t a
t 

w
hi

ch
 s

ig
ni

fic
an

t e
ffe

ct
s 

on
 b

en
th

ic
 

sp
ec

ie
s 

oc
cu

r.
 

c)
 

N
A

=
 N

ot
 A

va
ila

bl
e

. 
d)

 
U

 =
 T

h
e

 c
om

po
un

d 
w

as
 n

ot
 d

et
ec

te
d 

be
lo

w
 t

hi
s 

co
nc

en
tr

at
io

n
. 

e)
 

J 
=

 T
he

 r
ep

or
te

d 
va

lu
e 

is
 a

n 
es

tim
at

ed
 c

on
ce

nt
ra

ti
on

. 
f) 

U
J 

=
 T

h
e

 c
om

po
un

d 
m

ay
 h

av
e 

be
en

 p
re

se
nt

 a
bo

ve
 t

hi
s 

co
nc

en
tr

at
io

n
, 

bu
t 

w
as

 n
ot

 d
et

ec
te

d 
du

! t
o 

pr
ob

le
m

s 
w

ith
 th

e 
an

al
ys

is
. 

g)
 

R
 =

 T
he

 d
a

ta
 w

as
 r

ej
ec

te
d 

du
rin

g 
th

e 
da

ta
 v

al
id

at
io

n 
pr

oc
es

s
. 

N
U

M
B

E
R

 
A

B
O

V
E

 
LO

T
 

C
R

IT
E

R
IA

 
(b

l 

N
A

 
NA

 
NA

 
NA

 
33

 
2 

NA
 

NA
 

NA
 

NA
 

10
 

0 
NA

 
NA

 
11

1 
0 

NA
 

NA
 

11
4 

2 
40

00
0 

1 
25

0 
1 

NA
 

NA
 

11
00

 
1 

2 
0 

90
 

3 
NA

 
NA

 
NA

 
NA

 
N

A
 

NA
 

80
0 

2 

S
O

IL
 

S
O

IL
 

S
O

IL
 

S
E

A
D

-5
0 

S
E

A
D

-5
0 

S
E

A
D

-5
0 

0-
0

.2
 

0-
0

.2
 

0-
0

.2
 

04
/1

9/
94

 
04

/1
9/

94
 

04
/1

9/
9

4 
S

D
50

-1
 

S
D

50
-2

 
S

D
50

-3
 

21
85

02
 

21
85

03
 

21
85

04
 

43
66

3 
43

66
3 

43
66

3 

16
30

0 
11

00
0 

J 
10

30
0 

3.
3 

J 
0

. 5
5 

J 
0

.2
4 

J 
62

.7
 

27
.5

 J
 

4.
1 

10
8 

11
7 

J 
62

.9
 

0.
75

 J
 

0
.5

3 
J 

0.
48

 J
 

0.
57

 J
 

0
.8

 J
 

0.
23

 J
 

75
70

 
14

80
0 

J 
31

40
0 

25
.1

 
23

.3
 J

 
15

.9
 

9
.3

 J
 

8
.7

 J
 

8
.1

 
25

.5
 

18
.9

 J
 

19
.9

 
26

80
0 

20
50

0 
J 

19
70

0 
49

.6
 

25
.5

 J
 

10
.8

 
49

80
 

37
80

 J
 

64
00

 
28

4 
J 

13
80

 J
 

39
0 

J 
0

.0
5 

J 
R

 
0

. 0
8 

J 
R

 
0

.0
2 

J 
29

.4
 

27
.4

 J
 

24
.4

 
25

30
 

16
80

 J
 

15
80

 
45

.1
 

U
 

12
1 

J 
6

9
.7

 J
 

28
.8

 
20

.3
 J

 
17

.3
 

20
2 

24
3 

J 
63

.9
 

54
.5

 
48

 
78

.7
 



.i 
I 

·/ 
\ 
! 

0 

0 

0 

0 

0 

0 

' 'TRE-/1: 
,-PCANT 

I I NO. I I , .:-----'--
, 
I 
I 
I 

0 

+ 

■TP67-5 
P(]-4 , .... 

I I 
/ / 

/ , 
I I 

I 1_ 
,--- I ---, \ ........ __ .... ,,,-,, ) , ______ ,,,,,..,,,,.,,, ..... __ 

C) 

LEGEND 

~ 

111111111111111111111111111111111 

--- 7~ ----

7T 0 
ROAD SIGN DECIDOUS TREE 

R 0 
FIRE HYDRANT MANHOLE 

0 D 

MINOR WATERWAY 

MAJOR lfATERlfAY 

FENCE 

UNPAVED ROAD 

BRUSH LlNE 

LANDFILL EXTENTS 

RAILROAD 

GROUND SURFACE 
ELEVATION CONTOUR 

GUIDE POST 

+ 
CORDINATE GRID 

(250' GRID) 

POLE UTILITY BOX 

-0- □ 
OVE~ UTILITY MAILBOX/RR SIGNAL 

~ MONITORING WELL 
181 SURVEY MONUMENT 
• SOIL BORING 
~ SURFACE SOIL SAMPLE 
A SURFACE WATER/ 

SEDIMENT SAMPLE 
■ TEST PIT 

-------- Debris Pile 
(approximate location) 

(feet) 

[P ! PARSONS 

mo 
I 

PARSONS ■NGIN■■RING SCl■NC■• INC. 

CLIE NT /PROJECT TITLE 

SENECA ARMY DEPOT ACTMTY 
DEBRIS PILES EAST OF SEWAGE TREATILENT PLANT NO. 

SEAD- 67 

DEPT. D•g. No. 
ENVIROIIMENTAL ENGINEERI!IG 727024-02001 

FIGURE 3 
PREVIOUS SAMPLE LOCATIONS 

SCI\L[ DATE 
1· 2 100' NOVEllBER 1995 

REV 
A 



SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStatement 

upgradient monitoring well installation to obtain background soil concentrations . Three soil 

samples were collected from the boring and submitted for chemical analysis . 

A total of five test pit excavations were performed at SEAD-67. One excavation was 

advanced through a 10-foot diameter pile 50 feet south of West Romulus Road , three were 

advanced in the 30-foot berm 175 feet south of West Romulus Road, and one was advanced 

in a 10-foot diameter pile 175 feet to the south of West Romulus Road . In each case, the 

test pit bisected the pile or berm allowing for a complete visual inspection of the fill material . 

One soil sample was collected from each test pit (a total of five samples) and submitted for 

chemical analyses. 

Three groundwater monitoring wells were installed in the till/weathered shale aquifer at 

SEAD-67. One monitoring well was installed up gradient of SEAD-67 to obtain background 

water quality data, while the remaining two monitoring wells were installed downgradient of 

SEAD-67 to determine if hazardous constituents have impacted groundwater from the site . 

One sample from each well (a total of three samples) was submitted for chemical analysis. 

Two surface water and sediment samples were collected at SEAD-67 and submitted for 

chemical analysis. One sample was collected from the roadside drainage ditch to the south 

of West Romulus Road and due north of the piles , and a second sample was collected from 

the wetlands north of West Romulus Road . 

All samples were analyzed for Target Compound List volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs) and 

Target Analyte List (T AL) metals and cyanide according to the NYSDEC Contract 

Laboratory Program Statement of Work. 

Soils 

The results of the soil sampling program are presented in Table 3. Soil at SEAD-67 has 

been impacted by SVOCs, predominantly polynuclear aromatic hydrocarbons (PAHs), and the 

metal mercury. Concentrations exceeding Technical and Administrative Guidance Manual 

(T AGM) values for PAHs were detected in four of the five test pit samples and none were 

detected in the background samples . A number of metals were detected at concentrations 

October 1995 
Project No. 727024-02001 

Page 1-29 
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SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStatement 

exceeding their respective TAGM values. The concentration of mercury in sample TP67-1 

( 4 mg/kg) is noteworthy because it is 40 times the T AGM value of O .1 mg/kg. The next 

highest mercury concentration was 0.62 mg/kg in sample TP67-3. Pesticides and PCBs were 

present at concentrations below their respective TAGMs. 

Groundwater 

The results of the groundwater sampling program were presented in the ESI Report (April 

1995). Groundwater at SEAD-67 has not been significantly impacted by the constituents of 

concern in the investigation. Metals were the only analytes detected in the groundwater 

samples. Iron and manganese were the only metals detected at concentrations exceeding their 

T AGM values. Iron and magnesium are not considered to pose significant health risks. 

Surface Water 

The results of the surface water sampling program were presented in the ESI Report (April 

1995) . Surface water at SEAD-67 has not been significantly impacted by any of the 

constituents of concern in the investigation. Metals were the only analytes detected in the 

surface water samples . The metals detected are not considered to pose any significant health 

risks because they were present at low concentrations and only iron was detected at a 

concentration exceeding the surface water criteria value . 

Sediments 

The results of the sediment sampling program are presented in Table 3. Sediment at SEAD-

67 has been impacted by SVOCs (mostly PAHs) and pesticides . PAHs were detected above 

the T AGM values in both sediment samples from the stream. The pesticide endosulfan I was 

detected in the most downstream sediment sample exceeding the T AGM value. The pesticide 

alpha-chlordane was found in both sediment samples exceeding the T AGM value. Metals 

were the only other constituents that were detected. A small number of metals exceeded 

their respective T AGM values and are metals that are not considered to pose significant 

health risks. 
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SEADs-24,50, 54 and 67 
Source Removal 

1.2.3 Description of Affected Media 

Section C 
Description/Specification/WorkStatement 

1.2-3.1 Soils and Sediments The extent of the soil and sediments to be excavated 

during this removal action is shown on Figures 4 through 6. A total of approximately 7,000 

cubic yards (10,500 tons) of soils and sediments are estimated to be excavated and transported 

to an off-site landfill. 
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2.0 OBJECTIVES 

SECTION 2 

OBJECTIVES 

Section C 
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2.0.1 The objective of this document is to present and describe the technical requirements 

for the service contract to design and implement the excavation, transportation, and off-site 

disposal of soils from the three SWMUs of concern. Design and implementation refers to 

the excavation and disposal of soils. 

2.0.2 The overall objective of this project is the removal and disposal of the contaminated 

soils that form the source of a potential threat to human health at the three SWMUs . The 

Contractor will be required to excavate and dispose off-site at an appropriate landfill the 

extracted soils. The soils contaminated with metals, polynuclear aromatic compounds, and 

asbestos must be excavated to the cleanup requirements established in New York State 

Department of Environmental Conservation (NYSDEC) Technical and Administrative 

Guidance Memorandum (TAGM) HWR-92-4046 , dated 16 November 1992. 

2.0.3 Cleanup requirements for soils have been established for the principle metals and 

polynuclear aromatic contaminants of concern. These levels are as follows: 

Constituent Cleanup Levels (mg/kg) 

Arsenic 

Chromium 

Copper 

Lead 

Zinc 

Pyrene 

Fluoranthene 

Phenanthrene 

Benzo(a)pyrene 

Indeno( 1, 2, 3-cd)pyrene 
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22* 

25 

30 

83* 
50 

50 

50 

0.061 
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Naphthalene 

Chrysene 

Benzo( a)anthracene 

Dibenzo(a,h)anthracene 

13 

0.4 

0.220 

0.014 
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*95th UCL of average background concentrations of metals in soils at SEDA. 
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SECTION 3 

SCOPE OF WORK 

3.0 GENERAL REQUIREMENTS 

Section C 
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3.0.1 The entire soil excavation, storage, transportation and disposal system shall be designed, 

installed, operated, maintained and evaluated by the Contractor. The Contractor shall 

excavate the contaminated soil, stockpile it on-site, analyze the stockpiles to determine the 

most cost effective off-site disposal location, and transport and dispose of the soils. All work 

performed under this contract shall be under the supervision of a Professional Engineer 

registered in the State of New York. 

3.0.2 As part of the base bid, the Contractor shall be required to excavate and dispose 10,500 

tons of soil. 

3.0.3 The Contractor shall be responsible for furnishing all labor, material, and equipment 

and for performing all work required for protection of the environment during the removal 

action. 

3.0.3.1 The Contractor shall be responsible for maintaining the environment in its natural 

state to the greatest extent possible during the removal action. The Contractor will consider 

air, surface water, groundwater, and land resources . In order to prevent, and provide for 

abatement and control of any environmental pollution arising from the Contractor's activities 

in conducting the removal action, the Contractor , and any subcontractors, shall comply with 

all applicable federal , state, and local regulations . 

3.0.3.2 Assuring compliance with the provisions of this section by subcontractors shall be the 

responsibility of the Contractor. 

3.0.3.3 The land resources within the project boundary and outside the limits of permanent 

work performed as part of this removal action shall be preserved in their present condition 

or restored to a condition that will appear to be natural after completion of the removal 
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action . The Contractor shall confine all construction activities to the areas defined by the 

plans and specifications. 

3_0.3.4 The Contractor shall not pollute any streams or wetlands with any hazardous 

constituents . The Contractor shall comply with all federal, state, and local regulations 

regarding pollution of surface waters and an emergency response plan is required to prevent 

pollution caused by inadvertent releases. 

3.0.3.5 The Contractor shall take all necessary measures , in addition to those required by 

federal , state, and local regulations, to minimize the migration of dust off-site. Dust control 

requirements and air monitoring requirements are described in these specifications . 

3.0.3.6 All construction and excavation activities shall be conducted so as to minimize 

erosion. The Contractor shall prevent off-site surface water from entering the excavation, and 

shall prevent contaminated on-site surface water from leaving the site. Drainage control 

requirements are described later in these specifications. 

3.0.4 The Contractor shall furnish all equipment, labor, materials , quality control measures , 

and health and safety provisions necessary to complete the work described in these 

specifications for final acceptance. The work includes the Contractor's design, mobilization, 

demobilization, construction, and operation and maintenance of the excavation and materials 

handling operations. The Contractor will also be responsible for site restoration. 

3.0.5 The Contractor shall be responsible for protecting and maintaining existing roads and 

fences. The Contractor shall be responsible for locating and protecting any existing utilities 

within the work area. 

3.0_6 All materials and equipment used to complete the work described in these 

specifications shall be adequate in capacity for the required usage, shall not create unsafe 

conditions , and shall meet the requirements of all applicable codes and standards. All 

equipment brought onto the SEDA site must be decontaminated and in proper working 

condition at the time of arrival at the SEDA site. All equipment may be inspected by the 

Army's representative before it is used at the site. Equipment found to be contaminated or 
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in need of repair shall be removed from the SEDA site immediately . Additional mobilizations 

to the SEDA site caused by rejection of faulty or contaminated equipment will be at the 

Contractors expense . 

3_0_ 7 The Contractor shall provide temporary site utilities to be removed at the completion 

of the project. Such utilities shall include telephone, electricity, natural gas (if required), 

water and sanitation. 

3_0_8 No on-site work will be permitted until required submittals , if applicable, for that 

activity have been approved by the Army as provided in the individual sections of these 

specifications . Work conducted during this removal action by the Contractor shall be limited 

to execution of the activities defined by these specifications . The Contractor shall employ a 

professional engineer of the discipline required for specific service on this project licensed in 

the State of New York. The Contractor shall assume full responsibility for the health and 

safety of all on-site personnel and the protection of all equipment and materials . 

3_0 .9 Support Requirements. 

3 .0.9.1 Meetings. The Contractor shall attend all meetings specified in this section and any 

other meetings called by the Contracting Officer or his representatives. Subcontractors may 

attend when involved in the matter to be discussed , or when requested by the contracting 

officer or his representatives or the Contractor. 

3.0.9.1.1 Meeting Minutes. The Contractor shall record minutes of each meeting and shall 

furnish copies to the Contracting Officer or his representatives within 10 working days after 

the meeting. 

3.0.9.1.2 Meeting Schedule. All meetings shall be held at SEDA, at dates and times to be 

agreed upon during the preconstruction conference. Changes to the meeting schedule shall 

be by agreement between the Contracting Officer or his representatives and the Contractor, 

with appropriate written notice to all parties involved. 
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3.0.9.1.2.1 Preconstruction Conference. A preconstruction conference shall be held be held 

prior to mobilization at SEDA. In addition to the Army and the Contractor, the meeting may 

be attended by representatives of the regulatory agencies having jurisdiction over this project. 

The agenda for this meeting will be determined prior to the meeting. 

3.0.9.1.2.2 Postconstruction Conference. A postconstruction conference shall be held prior 

to final inspection of the work to discuss and resolve all unsettled matters . 

3.0.9.1.2.3 Progress Meetings. Progress meetings shall be held at a frequency of once per 

month during the performance of the work to review operating performance and any 

problems that may have arisen. 

3. 0 .10 Definitions and Acronyms. This sections contains the definitions of words, phrases, 

acronyms , and abbreviations used in the text of these specifications and requiring special 

interpretation. 

3.0.10.1 Definitions. 

Project sites - The sites consists of all areas within the three SWMU boundaries as shown on 

the drawings. 

Work areas - The work areas includes all portions of the project sites affected by the 

Removal Action . This includes the excavation area, staging area, and decontamination area. 

Exclusion wne - This is the region of the site where contamination exists or where remedial 

activities are or will occur. The boundaries of the exclusion zone may vary during the 

Removal Action. 

Anny - This term refers to the United States Department of the Army, including, but not 

limited to, United States Army Corps of Engineers and Seneca Army Depot Activity 

personnel and authorized representatives of these groups. 
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Subcontractor - A subcontractor is any firm or individual contracted by the Contractor to 

perform a portion of the removal action. 

Regulators - This term refers to all authorized representatives 

Environmental Protection Agency, United States Occupational 

of the United States 

Safety and Health 

Administration, New York State Department of Environmental Conservation, New York 

State Department of Health, and any other federal , state , or local government agency with 

jurisdiction over the site. 

Removal Action - The removal action describes this entire project from the notice to proceed 

until completion, and includes the initial plan preparation , all field work, and final report 

preparation. 

TSD Facility - A hazardous waste treatment, storage , or disposal facility permitted pursuant 

to the requirements of 40 CPR 260 through 270. 

Hazardous Waste - A substance determined to be a hazardous waste by application of the 

criteria in 40 CPR 261 . 

Contaminated Soil - The soil that contains concentrations of volatile organic or polynuclear 

aromatic compounds in excess of the treatment criteria listed in these specifications . 

3.0.10.2 Acronyms 

ANSI 

API 

ASP 

ASTM 

CDAP 

CERCLA 

CPR 

CLP 
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American National Standards Institute 

American Petroleum Institute 

Analytical Services Protocols 

American Society for Testing of Materials 

Chemical Data Acquisition Plan 

Comprehensive Environmental Response, Compensation, and Liability 

Act 

Code of Federal Regulations 

Contract Laboratory Program 
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EE/CA 

EPA 

ES 

FS 

HDPE 

IEEE 

IPCEA 

µglkg 

LTTD 

mil 

mm 

MRD 

NEC 

NEMA 

NESC 

NESHAPS 

NYCRR 

NYSDEC 

NYSDOH 

OSHA 

PAH 

PID 

QA 

QC 

RI 

SARA 

SEDA 

SHSO 

SOP 

svo 
SWMU 

TAGM 

TCLP 
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United States Environmental Protection Agency 

Engineering-Science, Inc. 

Feasibility Study 

High-density polyethylene 

The Institute of Electrical and Electronic Engineers 

Insulated Power Cable Engineers Association 

micrograms per kilogram 

Low Temperature Thermal Desorption 

0 .001 inch 

millimeter 

United States Army Corps of Engineers, Missouri River Division 

National Electrical Code 

National Electrical Manufacturers Code 

National Electrical Safety Code 

National Emissions Standards for Hazardous Air Pollutants 

New York Codes, Rules and Regulations 

New York State Department of Environmental Conservation 

New York State Department of Health 

Occupational Safety and Health Administration 

Polynuclear Aromatic Hydrocarbons 

Photoionization Detector 

Quality Assurance 

Quality Control 

Remedial Investigation 

Superfund Amendments and Reauthorization Act 

Seneca Army Depot Activity 

Site Health and Safety Officer 

Standard Operating Procedure 

Semi-Volatile Organic 

Solid Waste Management Unit 

Technical and Administrative Guidance Memorandum 

Toxicity Characteristic Leaching Procedure 
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TSD 

VOA 

Treatment, Storage, or Disposal 

Volatile Organic Analyte 
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3.1 INSTITUTIONAL REQUIREMENTS 

3_1.l CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 

1986 (SARA) is the controlling legislation in the performance of this removal action. In 

addition to any other applicable federal, state, and local regulations, the following regulations 

also form a part of this specification: 

Federal: 
29 CFR 1910 

and 1926 

40 CFR 50 

40 CFR 58 

40 CFR 61 

40 CFR 260 

40 CFR 261 

40 CFR 262 

40 CFR 263 

40 CFR 264 

40 CFR 265 

49 CFR 171-177 

New York State: 

6 NYCRR 360 

6 NYCRR 364 

6 NYCRR 375 
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Occupational safety and health standards 

Ambient air quality standards 

Ambient air quality surveillance 

National emissions standards for hazardous air pollutants 

(NESHAPS) 

Hazardous waste management system - general 

Identification and listing of hazardous waste 

Standards applicable to generators of hazardous waste 

Standards applicable to transporters of hazardous waste 

Standards for owners and operators of hazardous waste 

treatment, storage, and disposal facilities 

Interim status standards for owners and operators of 

hazardous waste treatment, storage, and disposal facilities 

Hazardous material transportation regulations 

NYSDEC rules for solid waste management facilities 

NYSDEC rules for transport of regulated waste 

NYSDEC rules for inactive hazardous waste sites 

Page 3-7 
K: \Seneca \Decision \Specs. Met\Sec. 3 



SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStatement 

United States Army Corps of Engineers: 

ER-1110-1-263 

Other: 

Chemical Data Quality for Hazardous Waste Remedial 

Activities 

All other relevant New York State Regulations 

All local regulations regarding transport of hazardous materials 

3.1.2 The Contractor shall be responsible for limiting odors, dust and noise control in 

accordance with State and local regulations and ordinances . All air emissions shall meet all 

applicable NYSDEC requirements, including, but not limited to NYSDOH Community Air 

Monitoring Requirements. 

3.1.3 The Contractor shall assure that all facilities that receive hazardous wastes from this 

site meet the requirements of 40 CFR 260 through 268. The Contractor shall assure that all 

facilities that receive nonhazardous solid waste from this site meet the requirements of 6 

NYCRR 360. 

3.1.4 The Contractor shall provide supporting documentation to complete hazardous waste 

manifests and to obtain services of permitted treatment, storage and disposal facilities if, 

during the performance of this work, off-site disposal of any hazardous waste is performed. 

With regard to disposal of wastes from this site, the Army will be the Waste Generator as 

defined in 40 CFR 262. 

3. L5 The Contractor shall comply with all other applicable codes and standards. 

3.2 COMPLETE SYSTEM ENGINEERING REOUJREMENTS 

3.2. 1 Work Plan The Contractor shall prepare and submit for approval a Work Plan under 

which all work to be done shall be performed. The Work Plan shall fully describe the work 

to be conducted for the removal action. The contents of the work plan are described below . 

At a minimum, the Work Plan will discuss the following items: 
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• Title Page with approval signatures, 
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• Organization chart and description of roles of key personnel, 

• Project Schedule, 

• Excavation, backfilling, compaction, and grading plan, 

• Erosion/dust control plan, 

• Site control and security (including exclusion zone) plan, 

• Air monitoring plan, 

• Mobilization (including decontamination procedures)/demobilization plan, and a 

• Site layout . 

The dates for submission and requirements are described in the Contract Data Requirements 

List shown in Appendix D and the Data Items Description shown in Appendix E. 

3.2.1.1 Excavation Backfilling, Compaction and Grading Plan. Prior to commencement of 

excavation, the Contractor shall submit an Excavation, Backfilling, Compaction and Grading 

Plan as part of the Workplan, for earthwork to be accomplished. The plan shall show the 

proposed sequence of operations; the type, rated capacity, and quantity of equipment to be 

used in the excavation phase or sequence; plans showing locations and configuration of 

proposed temporary stockpiles; the drainage and dewatering plans, which show the control 

and removal of surface water and groundwater flowing toward and tending to collect in 

excavations. The excavation plan shall make provisions for controlling the amount of air 

emissions at the down wind air monitoring station by controlling the size of the open 

excavations. 

3.2.1.2 Erosion/Dust Control Plan. The Contractor shall discuss proposed erosion/dust 

controls including run-on and run-off control and management of stockpiled soil. 

3.2. 1.3 Site Control and Security Plan. The Contractor shall discuss proposed procedures for 

controlling access to the work areas to authorized personnel only and for complying with all 

SEDA security requirements. 

3 .2.1.4 Air Monitoring Plan. The Contractor shall discuss proposed air monitoring and action 

levels . The air monitoring and action levels section will indicate how the Contractor intends 
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to comply with NYSDEC TAGM (HWR-89-4031), and is separate from the air monitoring 

and action level requirements for the site-specific health and safety plan. 

3.2. 1.5 Mobiliz.ation/Demobiliz.at:ion and Site Restoration Plan. The Contractor shall discuss 

his proposed mobilization procedures including temporary site utility and decontamination 

facilities . The demobilization plan shall discuss site cleanup and site restoration activities . 

3.2.1.6 Project Drawings. The Contractor shall provide the following drawings as required 

by these specifications . 

• Excavation Plans 

• Site Layouts 

All drawings shall be a minimum of 11 inches x 17 inches . 

3.2.2 Site Specific Health and Safety Plan. The Contractor shall prepare and submit a site 

specific Health and Safety Plan that describes the safety, health and emergency response 

procedures to be implemented during the removal action. Protocols necessary for protecting 

workers and potential on-site and off-site receptors from hazards posed by activities during 

the site remediation are to be specified . The dates for submission and requirements are 

described in the Contract Data Requirements List shown in Appendix D and the Data Items 

Description shown in Appendix E. 

3.2.2.1 The health and safety documents developed by the contractor shall comply with the 

requirements specified in ER 385-1-92 entitled "Safety and Health Elements for HTRW 

Documents" as presented in Appendix B. These requirements do not supersede, but are in 

addition to , any federal , state, or local regulations. These requirements are in accordance 

with the Occupational Health and Safety Administration (OSHA) guidelines established in 

29 CPR 1910.120, "Hazardous Waste Operations and Emergency Response ." If a conflict 

occurs between these requirements and the current regulations , the more stringent shall 

apply. The Contractor must comply with all federal , state, and local safety codes and 

regulations at all times and is responsible for educating his supervisors and employees of the 

safety requirements and practices to be followed during the course of the work. The 
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Contractor shall be solely and completely responsible for conditions of the job site, including 

safety of all persons and property during the performance of the work. This requirement 

shall apply continuously and not be limited to normal working hours. The Contractor shall 

comply with all SEDA health and safety and emergency response requirements. It is the 

responsibility of the Contractor to coordinate activities with SEDA personnel , and to make 

all Contractor's employees and subcontractors aware of SEDA policy . The Contractor will 

provide written certification that a health and safety program has been developed, 

implemented and maintained. The dates for submission and requirements are described in 

the Contract Data Requirements List shown in Appendix D and the Data Items Description 

shown in Appendix E. 

3_2.2.2 The health and safety plan will contain the following minimum subject areas. The 

contractor shall maintain a copy of the site-specific Health and Safety Plan on-site at all times . 

• Health and safety organization 

• Hazard assessment 

• Training 

• Medical surveillance 

• Site control 

• Standard operating procedures 

• Personal protective equipment 

• Personal hygiene and decontamination 

• Equipment decontamination 

• Air monitoring 

• Emergency equipment and first aid requirements 

• Emergency response/contingency plans and procedures 

• Heat/cold stress monitoring 

• Fall protection 

• Trenching and shoring 

• Confined space entry 

• Logs, reports, and record keeping 

• Site description and evaluation. 
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3.2.3 Health and Safety Program. The contractor shall prepare and submit a written 

certification that a Health and Safety Program (HSP) has been developed , implemented and 

maintained. 

3.2.4 Chemical Data Acquisition Plan. 

3.2.4.1 Contractor shall prepare and submit a Chemical Data Acquisition Plan (CDAP). This 

plan shall address soil sampling and air sampling. The plans shall be submitted for Army 

approval. At a minimum, the Contractor must comply with all applicable EPA and NYSDEC 

quality assurance (QA) requirements, and with the United States Army Corps of Engineers 

document: "Chemical Data Quality for Hazardous Waste Remedial Activities," ER 1110-1-

263 as presented in Appendix C. The Contractor shall document compliance with all QC 

requirements in these specifications . The CDAP plan shall be prepared in accordance with 

the outline presented in Appendix D of ER 1110-1-263. The CDAP shall include, at a 

minimum, the following sections. 

• Title page with approval signatures 

• Site background information 

• Data quality objectives 

• Sample parameters, locations, types, preservation, holding times , containers , collection 

procedures, and decontamination techniques 

• Field quality control samples including duplicates, trip blanks (VOA analyses only) , 

matrix spike samples , and equipment rinsates 

• Analytical methods (only EPA or NYSDEC approved methods shall be used) 

• Laboratory information 

• Chain-of-custody procedures 

• Data validation protocols . 

The dates for submission and requirements are described in the Contract Data Requirements 

List shown in Appendix D and the Data Items Description shown in Appendix E . 

3.2.4.2 The Contractor shall identify the key personnel within their project staff responsible 

for QC . At a minimum, the Contractor shall designate a site quality control manager who will 
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Contractor shall be solely and completely responsible for conditions of the job site, including 

safety of all persons and property during the performance of the work. This requirement 

shall apply continuously and not be limited to normal working hours. The Contractor shall 

comply with all SEDA health and safety and emergency response requirements. It is the 

responsibility of the Contractor to coordinate activities with SEDA personnel , and to make 

all Contractor's employees and subcontractors aware of SEDA policy. The Contractor will 

provide written certification that a health and safety program has been developed , 

implemented and maintained. The dates for submission and requirements are described in 

the Contract Data Requirements List shown in Appendix D and the Data Items Description 

shown in Appendix E . 

3.2.2.2 The health and safety plan will contain the following minimum subject areas . The 

contractor shall maintain a copy of the site-specific Health and Safety Plan on-site at all times. 

• Health and safety organization 

• Hazard assessment 

• Training 

• Medical surveillance 

• Site control 

• Standard operating procedures 

• Personal protective equipment 

• Personal hygiene and decontamination 

• Equipment decontamination 

• Air monitoring 

• Emergency equipment and first aid requirements 

• Emergency response/contingency plans and procedures 

• Heat/cold stress monitoring 

• Fall protection 

• Trenching and shoring 

• Confined space entry 

• Logs, reports, and record keeping 

• Site description and evaluation. 
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be responsible for, and have authority for all QC matters at the site. The site quality control 

manager shall be responsible for ensuring that all Contractor and subcontractor personnel at 

the work site have been properly trained in the site-specific QC procedures. The site quality 

control manager shall have no duties other than QC. 

3.2.4.3 The Contractor shall maintain current records of all QC activities performed during 

the removal action . These records should be in a legible and easily understood form , and 

shall be made available to the Army and the regulators upon request. 

3.2.5.4 The Contractor shall not conceal any work containing uncorrected defects. If 

deficiencies indicate that the Contractor's quality control system is inadequate or does not 

produce the desired results, corrective action in both the work and the quality control system 

shall be taken by the Contractor. 

3.2.5 Document Format. All final drawings shall be of engineering quality in drafted form 

with sufficient details to show interrelations of major features on the installation site map . 

When drawings are required, data may be combined to reduce the number of drawings . The 

workplans and final report shall consist of 8.5 x 11" pages with drawings folded, if necessary, 

to this size. A decimal paragraphing system shall be used, with each section and paragraph 

of the reports having a unique decimal designation. The report covers shall consist of vinyl 

3-ring binders and shall hold pages firmly while allowing easy removal, addition, or 

replacement of pages. A report title page shall identify the Contractor, the Corps of 

Engineers, Huntsville Division, and the data. The Contractor identification shall not 

dominate the title page. Each page of draft and final reports shall be stamped "DRAFT" and 

"FINAL", respectively. Each report shall identify the members and title of the Contractor's 

staff which had significant, specific input into the report's preparation or review. Submittals 

shall include incorporation of all previous review comments accepted by the Contractor as 

well as a section describing the disposition of each comment. Disposition of comments 

submitted with the final report shall be separate from the report document. All final 

submittals shall be sealed by the registered Professional Engineer-In-Charge. 
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3.3 SITE CONTROL AND SECURITY REQUIREMENTS 

3.3.1 Site Control. The Contractor shall establish a system to control access to the work 

areas. At a minimum, these areas will include an exclusion zone (defined as the area where 

contamination exists) , a stockpile area, and a staging area. The Contractor will establish a 

decontamination area in compliance with these specifications. 

3.3.2 SEDA Requirements. The Contractor shall be responsible for complying with all 

SEDA requirements, including, but not limited to, access control , site security, and work 

permit requirements. The Contractor shall be responsible for determining the applicable 

SEDA requirements. At a minimum, the contractor shall meet the SEDA requirements of 

this subsection. The following requirements must be followed by the Contractor at Seneca 

Army Depot Activity to facilitate entry and exit of Contractor employees and to maintain 

security . 

3.3 .2.1 A list of all Contractor employees , subcontractors and suppliers indicating firm name 

and address shall be furnished through POC/COR to the Counterintelligence Division, 

Building 710 . A confirmation of employment SDSSE-SC Form 268 shall be executed by the 

Contractor concerning each employee, to include all subcontractors and their personnel. No 

forms will be transferred from another file if the Contractor has other on-going contracts at 

SEDA. The Contractor shall provide a list of personnel who are authorized to sign Form 268 

for the firm. A sample of each signature is required. Counterintelligence Division must be 

notified, in writing, of any changes to this list. All completed forms shall be provided through 

COR/POC to the Counterintelligence Division 72 hours prior to commencement of work. 

Failure to complete Form 268 correctly will result in employee's denial of access to Seneca. 

The Counterintelligence Division must be notified, in writing through POC/COR to 

Counterintelligence, at least 72 hours prior to requesting any action. The chain of command 

for all contractor actions will be through POC/COR to Counterintelligence Division. There 

will be no exceptions. 

3.3.2.2 Camera permits require written notice from the POC/COR prior to access. Open 

camera permits will not be issued. The following information is required : 
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a. Camera make, model and serial number. 

Section C 
Description/Specification/WorkStaternent 

b. Contract name and name of individual responsible for the camera. 

c. Dates camera will be used. 

d. Where it will be used . 

e. What will be photographed and why. 

3.3.2.3 If a rental , leased or privately owned vehicle is required in place of a company 

vehicle, the following information is required: 

a. Name of individual driving. 

b. Year, make, model , .color and license plate of the vehicle. 

c. Typed letter on company letterhead indicating that the company assumes 

responsibility for rental, leased or privately owned vehicles . 

3.3.2.4 All access media will be destroyed upon expiration data of contract. If an extension 

is required , a list of employee names and new expiration data must be furnished to the 

Counterintelligence Division. Contract extensions must be made prior to the contract 

expiration data or new Form 268s will be required for each individual that requires an 

extension. 

3.3.2.5 Traffic laws of the State of New York apply with emphasis on the following 

regulations . All are subject to change with road conditions or as otherwise posted. 

a. Speed Limit: Controlled Area as posted 

b. Ammo Area - 5 mph 

c. Limited/Exclusion Area - 25 mph 

3.3.2.6 Contractor vehicles (trucks , rigs, etc .) shall be parked in areas designated by the 

director of Law Enforcement and Security. Usually parking will be permitted within close 

proximity to the work site. No parking is allowed within 30 feet of a depot fence, as these 

are clear zones . 
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3.3 SITE CONTROL AND SECURITY REQUIREMENTS 

3.3.1 Site Control. The Contractor shall establish a system to control access to the work 

areas. At a minimum, these areas will include an exclusion zone (defined as the area where 

contamination exists), a stockpile area, and a staging area. The Contractor will establish a 

decontamination area in compliance with these specifications. 

3.3.2 SEDA Requirements. The Contractor shall be responsible for complying with all 

SEDA requirements, including, but not limited to, access control, site security, and work 

permit requirements. The Contractor shall be responsible for determining the applicable 

SEDA requirements. At a minimum, the contractor shall meet the SEDA requirements of 

this subsection. The following requirements must be followed by the Contractor at Seneca 

Army Depot Activity to facilitate entry and exit of Contractor employees and to maintain 

security. 

3.3.2.1 A list of all Contractor employees, subcontractors and suppliers indicating firm name 

and address shall be furnished through POC/COR to the Counterintelligence Division, 

Building 710. A confirmation of employment SDSSE-SC Form 268 shall be executed by the 

Contractor concerning each employee, to include all subcontractors and their personnel. No 

forms will be transferred from another file if the Contractor has other on-going contracts at 

SEDA. The Contractor shall provide a list of personnel who are authorized to sign Form 268 

for the firm. A sample of each signature is required. Counterintelligence Division must be 

notified, in writing, of any changes to this list. All completed forms shall be provided through 

COR/POC to the Counterintelligence Division 72 hours prior to commencement of work. 

Failure to complete Form 268 correctly will result in employee's denial of access to Seneca. 

The Counterintelligence Division must be notified, in writing through POC/COR to 

Counterintelligence, at least 72 hours prior to requesting any action. The chain of command 

for all contractor actions will be through POC/COR to Counterintelligence Division. There 

will be no exceptions. 

3.3.2.2 Camera permits require written notice from the POC/COR prior to access. Open 

camera permits will not be issued. The following information is required: 
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3.3.2.7 Available entrance/exits gates are Post 1, Main Gate (NY Highway 96, Romulus , New 

York; open for personnel entrance and exit 24 hours daily, 7 days a week) and Post 3, 

(entrance to North Depot Troop Area, located at end of access road from Route 96-A is 

open 7 days a week for personnel and vehicle entrance and exit) . 

3.3.2.8 The following restriction apply to all Contractor personnel: 

1. Cameras , binoculars , weapons and intoxicating beverages will not be introduced to the 

installation, except by written permission of the Director/Deputy Director of Law 

Enforcement and Security. 

2 . Matches or other spark producing devices will not be introduced into the 

Limited/Exclusion or Ammo Area except when the processor of such items is covered 

by a properly validated match or flame producing device permit. 

3. All vehicles and personal parcels , lunch pails , etc. are subject to routine security 

inspections at any time while on depot property . 

4 . All building materials, equipment and machinery must be cleared by the Director of 

Engineering and Housing who will issue a property pass for outgoing equipment and 

materials. 

3.3_2.9 Contractor employees are cleared for entrance to the location of contract work only. 

Sight-seeing tours or wandering from the work site is NOT AUTHORIZED. The following 

items must be adhered to in order to obtain access to the facility : 

a. Written notification will be provided to the Counterintelligence Division (Ext. 30202) 

at least 72 hours prior to overtime work or prior to working on non-operating days . 

b. Security Police (Ext. 30448/30366) will be notified at least two hours in advance of 

any installation or movement of slow moving heavy equipment that may interfere with 

normal traffic flow , parking or security . 
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3-3.2.10 All Contractor/subcontractor employees on-site shall be aware of potential violations 

of law or regulations , including: 

a. Minor. Offenses committed by a Contractor personnel which are minor in nature will 

be reported by the Director of Law Enforcement and Security to the Contracting 

Officer who in turn will report such incidents to the Contractor for appropriate 

disciplinary action. 

b. Major. Serious offenses committed while on the installation will be reported to the 

FBI. Violators may be subject to trial in Federal Court. 

3.3.2.11 The following rules shall be observed with regard to explosives-laden vehicles. 

Vehicles such as vans, cargo trucks , etc., carrying explosives will display placards or signs 

stating "EXPLOSIVES" . Explosive ladened vehicles will not be passed. When an explosive 

laden vehicle is approaching, pull over to the side and stop. When catching up with an 

explosive laden vehicle, slow down and allow that vehicle to remain at least 100 feet ahead . 

When approaching an intersection where an explosive laden vehicle is crossing - STOP - do 

not enter the intersection until such time as the explosive carrier has passed through and 

cleared the intersection. When passing a vehicle that is parked and displaying "Explosive" 

signs , slow down to 10 miles per hour and take every precaution to allow more than ample 

clearance. 

3.3.2.12 All Contractor employees are required to return all identification badges and passed 

on the last day of employment on the depot. The Contractor is responsible for the 

completion of all turn-ins by his employees and informing the Counterintelligence Division 

and the depot organization administering the contract, for termination of any employee's 

access to the depot. 

3.4 MOBILIZATION 

3 .4.1 Utilities. The Contractor shall be responsible for complete mobilization of temporary 

site facilities for the performance of this removal action. The Contractor shall provide and 

maintain all temporary site utilities including telephone , electricity , natural gas (if required) , 
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3.5.3.1 The Contractor shall excavate all soil from the project sites in which the soils exceed 

the treatment criteria for metals, asbestos or polynuclear aromatic compounds. 

3.5.3.2 Excavations shall be made and maintained in accordance with the Grading and 

Excavation Plan submitted. The Contractor shall grade the top perimeter of the excavation 

to prevent surface water inflow. 

3.5.3.3 The Contractor shall be responsible for excavation of areas delineated in Figures 4 

through 6 and as described below: 

3.5.3.3.1 SEAD-24 To reduce the threat from the PAH and metals-impacted soil at SEAD-

24, the soil from 100 feet to 200 feet north of the Burning Pit and the soil from ten feet to 

110 feet to the east of the Burning Pit (shown by shaded area on Figure 4) should be 

excavated to a depth of 6 inches below grade, contained, and disposed of at a an off-site 

landfill. The soil in a 10-foot square area surrounding surface soil sample SS24-12 should also 

be excavated to a depth of one foot, contained, and disposed of in a non-hazardous waste 

landfill. The weight of soil to be removed is approximately 1,200 tons (1,800 cy) of material. 

3.5.3.3.2 SEAD-50/54 To reduce the threat from the metals and asbestos-impacted soil at 

SEAD-50 and 54, the surface soils between sampling locations S550-6 and SS50-8 and 

between SS50-5 and SSS0-1 should be excavated to a depth of 6 inches below grade , 

contained, and disposed of in an off-site landfill. The quantity of soil to be removed at 

SEAD-50 and 54 is approximately 7,500tons (5,000 cy) of material. To remove the PAH and 

pesticide-impacted sediments at SEAD-50, the roadside drainage ditches that run alongside 

the road that runs east-west through the site should be excavated to a depth of six inches 

below grade . This material should also be disposed of in a manner consistent with soil 

disposal. The quantity of sediment to be removed from SEAD-50 and 54 is approximately 

225 tons (150 cy). Figure 5 shows the limits of excavation for the various areas. 

3.5.3.3.3SEAD-67 To reduce the threat from the PAH and mercury-impacted soil at SEAD-

67, all of the waste piles present should be excavated to 6 inches below grade, contained, and 

disposed of in an off-site landfill. To remove the PAH and pesticide-impacted sediment, six 

October 1995 
Project No. 727024-02001 

Page 3-20 
K: \Seneca \Decision\Specs. Met\Sec. 3 



SEADs-24,50, 54 and 67 
Source Removal 

Section C 
Description/Specification/WorkStaternent 

3.3.2.10 All Contractor/subcontractor employees on-site shall be aware of potential violations 

of law or regulations , including : 

a. Minor. Offenses committed by a Contractor personnel which are minor in nature will 

be reported by the Director of Law Enforcement and Security to the Contracting 

Officer who in turn will report such incidents to the Contractor for appropriate 

disciplinary action. 

b. Major. Serious offenses committed while on the installation will be reported to the 

FBI. Violators may be subject to trial in Federal Court. 

3.3.2.11 The following rules shall be observed with regard to explosives-laden vehicles. 

Vehicles such as vans, cargo trucks, etc., carrying explosives will display placards or signs 

stating "EXPLOSIVES" . Explosive ladened vehicles will not be passed. When an explosive 

laden vehicle is approaching, pull over to the side and stop. When catching up with an 

explosive laden vehicle, slow down and allow that vehicle to remain at least 100 feet ahead. 

When approaching an intersection where an explosive laden vehicle is crossing - STOP - do 

not enter the intersection until such time as the explosive carrier has passed through and 

cleared the intersection. When passing a vehicle that is parked and displaying "Explosive" 

signs, slow down to 10 miles per hour and take every precaution to allow more than ample 

clearance. 

3 .3 .2.12 All Contractor employees are required to return all identification badges and passed 

on the last day of employment on the depot. The Contractor is responsible for the 

completion of all turn-ins by his employees and informing the Counterintelligence Division 

and the depot organization administering the contract , for termination of any employee's 

access to the depot. 

3.4 MOBILIZATION 

3.4. 1 Utilities. The Contractor shall be responsible for complete mobilization of temporary 

site facilities for the performance of this removal action. The Contractor shall provide and 

maintain all temporary site utilities including telephone, electricity , natural gas (if required), 
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water and sanitation. Non-potable water, telephone and electric services are available in the 

area for tie-in by the contractor. The contractor shall furnish portable sanitary facilities, 

communications equipment, and potable water. Payment for telephone, electricity and water 

will be through SEDA. 

3.4.2 Site Clearance. The Contractor shall locate, identify, and protect utilities from damage. 

The Contractor shall protect survey benchmarks from damage or displacement. The 

Contractor shall remove surface debris and clear areas required for site access and excavation. 

3.4.3 Security Fence. The Contractor shall be responsible for preventing entry into the 

exclusion zone, excavation, and any other potentially hazardous locations. The Contractor 

shall construct a security fence around the work areas. 

3.4.4 Decontamination Facility. 

3.4.4.1 This section describes the basic requirements for constructing a decontamination 

facility for cleaning site vehicles prior to leaving the site. These requirements apply to all 

excavation equipment, and any trucks used to haul contaminated soil. 

3.4.4.2 The Contractor shall supply all labor, materials, and equipment to design, construct, 

and equip a decontamination facility in accordance with these specifications . The Contractor 

shall design and operate the decontamination facility such that none of the fluids used in the 

decontamination process are released to the environment. The decontamination facility shall 

be sloped such that the fluids used will drain to a sump from which the fluids may be 

transferred to the water storage unit for eventual treatment and discharge. All 

decontamination fluids will be managed in accordance with these specifications. The 

Contractor shall decontaminate all excavation equipment prior to use for backfilling. 

3.5 EXCAVATION AND BACKFILLING 

3.5.1 Staging Areas 

3.5.1.1 The Contractor shall construct staging areas for the stockpiling of soils. 
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3.5.1.2 The Contractor shall line all staging areas with 2 to 3 inches of sand covered by a 40 

mil HDPE (or equivalent) liner. The Contractor shall cover all soils with a tarp and weighted 

appropriately to prevent erosion from wind or rain. The Contractor shall use berms or other 

equivalent controls to prevent surface water runon and runoff from the staging areas. 

3.5.1.3 The Contractor shall establish staging areas for both untreated and treated soil. The 

locations of the different staging areas shall be clearly identified on the site plan. The treated 

soil stockpiles will be constructed such that soils which have satisfactorily met the 

requirements of confirmatory sampling can be distinguished from the soil awaiting the results 

of the confirmatory sampling. The staging area shall have sufficient capacity for 6 days 

volume of soil. 

3.5.1.4 The Contractor shall minimize vehicular traffic on the liners in order to prevent 

damage to the liner. The Contractor shall use only rubber-tired loaders in the staging area 

to minimize damage to the liner. The Contractor shall inspect the liners on a regular basis 

to ensure the integrity of the liner has not been breached, and shall repair or replace 

damaged liners. 

3.5.2 Preparation for Excavation. The Contractor shall identify the required lines, levels, 

contours, and datum. The Contractor shall survey the site in order to delineate the proposed 

horizontal and vertical extent of the excavation. The Contractor shall identify and protect 

utilities and existing benchmarks from damage . 

3.5.2.2 Surveying. Two bench marks are available in the area of SEAD-24 (Monument 

SEAD-25A) and in the area of SEAD-38 (Monument SEAD-4A) as shown on Figure Nos . 

1 and 2 . The benchmark have the following coordinates: 

Monument SEAD-24 N: 999231 Monument SEAD-24A N: 999249 

E: 740132 E: 739807 

There are no permanent benchmarks at the other two SWMU's. All surveying shall be done 

under the supervision of a New York licensed and registered surveyor. 
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3.5.3.1 The Contractor shall excavate all soil from the project sites in which the soils exceed 

the treatment criteria for metals , asbestos or polynuclear aromatic compounds. 

3.5.3.2 Excavations shall be made and maintained in accordance with the Grading and 

Excavation Plan submitted. The Contractor shall grade the top perimeter of the excavation 

to prevent surface water inflow. 

3.5.3.3 The Contractor shall be responsible for excavation of areas delineated in Figures 4 

through 6 and as described below: 

3.5.3.3.1 SEAD-24 To reduce the threat from the PAH and metals-impacted soil at SEAD-

24, the soil from 100 feet to 200 feet north of the Burning Pit and the soil from ten feet to 

110 feet to the east of the Burning Pit (shown by shaded area on Figure 4) should be 

excavated to a depth of 6 inches below grade, contained, and disposed of at a an off-site 

landfill. The soil in a 10-foot square area surrounding surface soil sample SS24-12 should also 

be excavated to a depth of one foot, contained, and disposed of in a non-hazardous waste 

landfill. The weight of soil to be removed is approximately 1,200 tons (1,800 cy) of material. 

3.5.3.3.2 SEAD-50/54 To reduce the threat from the metals and asbestos-impacted soil at 

SEAD-50 and 54, the surface soils between sampling locations S550-6 and SS50-8 and 

between SSS0-5 and SS50-1 should be excavated to a depth of 6 inches below grade, 

contained, and disposed of in an off-site landfill. The quantity of soil to be removed at 

SEAD-50 and 54 is approximately 7,500tons (5,000 cy) of material. To remove the PAH and 

pesticide-impacted sediments at SEAD-50, the roadside drainage ditches that run alongside 

the road that runs east-west through the site should be excavated to a depth of six inches 

below grade . This material should also be disposed of in a manner consistent with soil 

disposal. The quantity of sediment to be removed from SEAD-50 and 54 is approximately 

225 tons (150 cy). Figure 5 shows the limits of excavation for the various areas. 

3.5.3.3.3SEAD-67 To reduce the threat from the PAH and mercury-impacted soil at SEAD-

67, all of the waste piles present should be excavated to 6 inches below grade, contained, and 

disposed of in an off-site landfill. To remove the PAH and pesticide-impacted sediment, six 
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inches of the sediment in the small stream to the west of SEAD-67 should be excavated 

adjacent to SEAD-67 and 20 feet to the north of West Romulus Road. This material should 

also be contained, and disposed of in an off-site landfill. The limits of excavation are shown 

as shaded areas in Figure 6. The quantity of soil and sediment to be removed from SEAD-67 

is approximately 240 tons (160 cy). 

3.5.3.4 The excavation limits shown in Figures 4 through 6 should be considered as 

preliminary . The contractor shall take soil samples along the perimeter and bottoms of the 

areas to be excavated to confirm that the proposed limits of excavation meet the specified 

performance standards. These samples shall be analyzed for metals and semi-volatiles 

organics. No backfilling shall begin until the laboratory results from these samples are 

reviewed and the final limits of excavation are defined. If the laboratory results indicate that 

additional soils must be excavated than the contractor shall notify the Contracting Officer and 

await his instructions. 

3.5.3.5 The Contractor shall notify the Army of any unexpected subsurface conditions and 

discontinue work in the affected area until notified to resume work. Work is to continue in 

unaffected portions of the site. 

3.5.3.6 The Contractor shall stockpile all soils in accordance with these specifications. 

3.5.3. 7 The Contractor shall use appropriate dust and vapor control measures to minimize 

emissions from the excavation. The Contractor shall conduct air monitoring in accordance 

with the NYSDOH "Community Air Monitoring Plan" as presented in Appendix A. Should 

the air monitoring action levels be exceeded, work will be stopped until appropriate air 

emission control measures can be instituted. 

3.5.3.8 The Contractor shall record the volume of material excavated and report this volume 

to the Army as part of the weekly reports required in these specifications . 

3.5.3.9 The Contractor shall prepare a drawing which documents the extent of the 

excavations both vertically and horizontally , and identifies the locations where each batch of 

treated soil was backfilled. The approximate location of each batch of soil shall be identified 

by the corresponding soil sample ID number. 
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3. 5 .4 Backfilling 

Section C 
Description/Specification/WorkStatement 

3.5.4.1 The Contractor shall backfill the excavations with clean imported backfill. 

3.5.4.2 The Contractor shall not backfill soils if standing water is present in the excavation. 

3.5.4.3 All material backfilled into the excavation shall be compacted enough to support the 

construction traffic. The final grading plan shall allow for proper drainage after any estimated 

subsidence of the backfilled material has taken place. 

3.6 DRAINAGE CONTROL 

3.6.1 Runon Control. The Contractor shall implement runon control measures to prevent 

uncontaminated surface water from entering the work areas of the site. These measures shall 

consist of berms and or ditches that redirect the surface water around the site to the historic 

surface water discharge points. 

3.6.2 Runoff Control. The Contractor shall implement measures to prevent surface water 

from leaving the work areas of the site. These measures shall include berms or ditches that 

collect surface water from the work areas for subsequent testing and disposal. The 

Contractor shall construct berms around all staging areas to prevent runoff from the 

stockpiled materials. Any collected runoff from the staging areas shall be collected and 

disposed of in accordance with the requirements of these specifications. 

3.7 EROSION/DUST CONTROL 

3.7.1 Erosion Control The Contractor shall provide the materials and labor required to 

control erosion of soils originating from the site. These measures may include limiting the 

exposure area, haybales and silt fences or berms. 

3. 7 .2 Dust Control. The Contractor shall take necessary measures, in addition to those 

required by federal, state, and local regulations , to eliminate or minimize the migration of dust 

off site due to site activities. At a minimum, the Contractor shall follow the requirements of 
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the NYSDEC T AGM HWR-89-4031 , "Fugitive Dust Suppression and Particulate Monitoring 

Program at Inactive Hazardous Waste Sites," October, 27, 1989 ( or most recent version) and 

the monitoring requirements in these specifications . 

3.8 AIR MONITORING AND ACTION LEVELS 

3.8 .1 General . The Contractor shall monitor the emissions from the excavations and staging 

area in order to assure compliance with all federal , state, and local regulations. Monitoring 

shall be conducted in accordance with the NYSDEC T AGM, "Fugitive Dust Suppression and 

Particulate Monitoring at Inactive Hazardous Waste Sites," October 27, 1989 (or most recent 

version), and with the New York State Department of Health "Community Air Monitoring 

Plan." 

3.8.2 Calibration. The Contractor shall calibrate all air monitoring equipment weekly in 

accordance with the manufacturer's instructions, and shall maintain records of all calibrations . 

These records shall be made available to the Army's representative or to the regulators upon 

request. 

3.9 CONFIRMATORY SAMPLING AND ANALYSIS 

3.9.1 General. This section describes the requirements for confirmatory sampling and 

analysis for documenting the successful removal of the soils containing hazardous constituents 

which exceed NYSDEC TAGMs. 

3.9.2 Sampling Locations . 

3.9.2.1 Soil . Confirmatory soil samples shall be collected from the perimeter of excavation 

and the bottom of the excavation as shown in Figures 4 through 6 to confirm that the 

performance standards in Section 2 .0 have been met. These samples shall be analyzed for 

metals and semi-volatile organics. 
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3_9.3 Sampling and Analysis. 

3.9.3.1 Sample Locations, Frequency, and Types 

Section C 
Description/Specification/WorkStatement 

3.9.3.1.1 Soil . The excavated soil shall be tested for metals and semi-volatile organic 

compounds and TCLP toxicity to assure that the material being landfilled meets the 

requirements of RCRA Land Disposal Restrictions. These samples shall be composite 

samples collected from four different areas in the soil stockpile. Each sample shall be 

collected from a depth of at least two feet. 

The excavation limits shown in Figures 4 through 6 should be considered as preliminary. 

Confirmatory soil samples shall be collected from the locations shown in Figures 4 through 

6. These samples will be analyzed for metals and semi-volatile organics. If these samples 

indicate that additional contaminated soil is present at the site, then additional soils will be 

excavated as specified by the Army Corps of Engineers and its representatives, and work will 

continue until further testing indicates that all impacted soil has been excavated. 

3.9.3.1.2Wastewater. Samples of wastewater shall be collected as necessary to ensure proper 

treatment and discharge of the wastewater . 

3.9.3.2 Sampling Equipment Decontamination. The Contractor shall use disposable sampling 

equipment wherever possible to minimize decontamination requirements. When reusable 

equipment is used , the Contractor shall decontaminate all equipment prior to use in sampling. 

The decontamination procedure shall consist of successive washes in the following order: 

• Potable water rinse 

• Wash with laboratory grade detergent (Alconox or equivalent) 

• Distilled water rinse 

• Methanol rinse 

• Hexane rinse 
• Distilled water rinse 

For samples that are to be analyzed for metals , a nitric acid rinse and an additional distilled 

water rinse will be added between the distilled water and methanol rinse . All 

decontamination wastes shall be disposed of off-site as a hazardous waste. 
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3_9-3.3 Sample Volumes, Containers, and Preservation. The Contractor shall ensure that all 

sample containers , preservation, packaging, and holding times are in accordance with EPA 

Region 2 and NYSDEC protocols . All samples collected shall be properly logged, labeled , 

packaged, and stored in coolers maintained at 4°C immediately after collection and until 

arrival at the laboratory . All samples will be accompanied by a completed chain-of-custody 

form which can be used to document sample custody . 

3_9-3.4 Laboratory Analyses. All soil samples shall be analyzed for metals and semi-volatile 

organic compounds using NYSDEC Analytical Services Protocols (ASP). Soil samples shall 

be analyzed for toxicity characteristic by TCLP using EPA SW-846 Method 1311. The 

Contractor shall ensure that the laboratory is capable of providing reporting limits below the 

soil cleanup levels so that reported non-detect values may be compared to the cleanup levels . 

The Contractor shall ensure that the selected laboratory has been approved by NYSDEC and 

the Corps of Engineers , Missouri River Division. 

3.10 DISPOSAL REQUIREMENTS. 

3_10.1 General . 

3.10.1.1 This section describes the disposal requirements for all soils residue, and 

decontamination residuals generated as part of this removal action . 

3 .10.1.2 The Contractor shall comply with all applicable federal , state, and local regulations. 

At a minimum, the Contractor shall identify and comply with all hazardous and solid waste, 

and transportation requirements . 

3.10.1.3 The Contractor shall be responsible for determining whether the waste residuals 

generated from the treatment processes are hazardous wastes . Wastes include any waste oils 

or lubricants, hydraulic fluids, coolants , plastic sheeting, used personnel protection equipment 

and other miscellaneous debris . 

3 .10.1.4 The Contractor shall ensure that all transport of waste is conducted in accordance 

with DOT regulations. 
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3 .10.1.5 The Contractor shall obtain approval from the Army of all off-site disposal facilities 

that will receive wastes from this site. 

3.10.2 Soil. The soils will be disposed off-site at a permitted waste treatment storage and 

disposal facility. 

3.11 DEMOBILIZATION AND SITE RESTORATION 

3 .11.1 Demobilization. Following completion and acceptance of the work by the Contracting 

Officer, the Contractor shall provide all Contractor and subcontractor labor and materials 

required to decontaminate, dismantle, package, and transport from the site all Contractor or 

subcontractor equipment, materials, and personnel. Demobilization willnot be complete until 

site restoration is complete. 

3.11.2 Removal. At the completion of the removal action the Contractor shall remove all 

temporary facilities, utility services, and debris, unless otherwise directed by the Army's 

representative. The Contractor shall restore the area in accordance with these specifications . 

3 .11. 3 Site Restoration. 

3 .11.3 .1 General. The Contractor shall restore the sites to their original condition except as 

described in these specifications or as directed by the Army. 

3.11.3.2 Regrading. The Contractor shall regrade the sites to approximate the original site 

conditions. As necessary, the Contractor shall bring in documented clean fill to make up for 

any volume losses. The Contractor shall also grade the sites to minimize erosion during the 

revegetation period. 

3.11.3.3 Revegetation. The Contractor shall revegetate the sites using grass seed upon 

completion of the backfilling and demobilization. The Contractor shall revegetate the 

backfilled excavations and all work areas in which site work has killed off the vegetation. 
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3.11.3 .4 Materials 

Section C 
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3.11.3.4.1 Fill. Satisfactory materials for use as fill shall be materials classified in ASTM D 

2487 as GW, GM, GC, SW, SM, SC and shall be free from roots and other organic matter, 

trash, debris, frozen materials, and stores larger than 3 inches in any dimension. Any material 

classified as SM shall have not more than 25 percent by weight passing the No. 200 sieve. 

3.11.3.4.2 Topsoil. Topsoil shall be fertile, natural friable, silty soil, with characteristics of 

typical soil in the vicinity which produces heavy crops, grass and other vegetation, obtained 

from naturally well-drained areas. The topsoil shall be reasonably free from subsoil, weeds 

and other vegetation and from clay lumps or stones. Soil shall have a pH between 5. 5 to 7. 6. 

The Contractor shall have representative topsoil samples test by a soil-test chemist and a copy 

of the test and recommendations for additives shall be furnished to the site representative 

prior to commencing work. Quantity given for the following materials used for conditioning 

and seeding will be adjusted as required by the soil chemist recommendations. 

3.11.3.4.3 Limestone. Limestone shall consist of ground calcareous or dolomitic limestone, 

95% to pass a No. 20 sieve and at least 50% to pass a No. 100 sieve. Limestone shall 

conform to the standards of the American Association of Analytical Chemists, and be marked 

in accordance with the appropriate Federal and state laws relating to commercial fertilizers. 

3.11.3.4.4 Fertiliz.er. Fertilizer shall be applied in granular dry form and shall be a slow­

release type product specifically designed for starting grass seed. The chemical analysis shall 

be (approximately) 15-10-10 applied at the rate designated by the soil-test chemist. The 

fertilizer shall conform to the requirements of the appropriate Federal and sate laws relating 

to commercial fertilizers, and be delivered dry in original, unopened containers bearing the 

manufacturer's guaranteed analysis. 

3 .11.3 .4.5 Grass Seed. Grass seed shall meet the requirements of the appropriate state and 

Federal agricultural and vegetable seed laws. Grass seed shall contain Kentucky Blue, Red 

Top, Fescue and Creeping Bent. Red Top shall not exceed 20% of the mixture. Alternate 

types of permanent seed mixtures of equal quality may be used, if in the opinion of the 

Contractor's soil-chemist they are more suitable to the local climate and conditions provided 
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that 80 % of permanent grasses and not cl over is used in any traffic areas. Weeds and inert 

material shall not exceed 2 % . 

3 .11.3 .4.6 Mulch. Mulch shall consist of hay mulch or straw mulch. 

3.11.3.5 Application. 

3 .11.3 .5 .1 Topsoil. The areas to be topsoiled shall be rough graded to the appropriate 

required sub-grades and shall be maintained in a true and even condition. Finish grading shall 

include any necessary repairs to previously rough graded areas. Immediately prior to dumping 

and spreading the topsoil, the sub-grade, wherever compacted by traffic or other causes, shall 

be loosened by disking or scarifying to a depth of at least two inches to permit bonding of the 

topsoil to the sub-grade. Topsoil shall be spread evenly to a compacted thickness of 6 inches 

over all required areas and shall be rolled and raked until it is clean and free from 

irregularities, and is at the finished grades. Topsoil shall not be placed on frozen, excessively 

wet or dry sub-grade. 

3 .11.3 .5 .2 Fertilizer and Limestone. After the topsoil has been spread to the required 

thickness, ground limestone shall be distributed uniformly over the topsoil at a rate of 5 

pounds per 100 square feet. After disking in of the ground limestone, fertilizer shall be 

spread at a rate of 2 pounds per 100 square feet or as recommended by the soil chemist . 

Subsequent to liming and fertilization, the topsoil areas shall be scarified by disking in two 

directions at right angles to each other, or by other approved methods, in such a manner that 

the topsoil will be thoroughly incorporated into the top two inches of the subgrade. Prior to 

seeding, the surface of the topsoil shall be raked free of all stones and other objectionable 

material. 

3.11.3.5.3 Grass Seed. No seeding shall be done during windy weather or when the ground 

is frozen, wet or otherwise non-tillable . As soon as the seed is sown, it shall be thoroughly 

covered with a thin layer of topsoil by raking, harrowing or dragging. The areas shall be 

uniformly seeded using not less than 4 pounds per 100 square yards of area. The seed shall 

be raked in lightly and rolled with a light roller. 
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3 _11.3.6 Maintenance. Seeded areas shall be protected and maintained by watering , 

mowing and replanting as necessary for at least 30 days and as much longer as is necessary 

to establish a uniform stand of the specified grasses and until acceptance . The Contractor 

shall be responsible for the watering of all seeded areas which shall be kept moist. The Army 

representative's decision will prevail in the event a dispute develops with the Contractor as 

to whether or not the seeded and grassed areas are moist. Seeded areas on which growth has 

started shall be watered to a minimum depth of two inches to assure continuing growth. 

Watering shall be done in a manner which will provide uniform coverage , prevent erosion and 

prevent damage to the finished surface by the watering equipment. The Contractor shall 

furnish sufficient watering equipment. Prior to acceptance of the project, the Contractor will 

be responsible for mowing the grass on all flat or rolling slopes from level, to and including 

4 to 1 slopes to a height of 2 " when the grass has attained a height of 3". The grass on all 

slopes steeper than 4 to 1 shall be cut to a height of 2" at such time as a stable turf has been 

established in the judgement of the Army's representative . Seeded areas shall be cut at least 

3 times; none of which shall be closer than ten (10) days apart. The Contractor shall cut and 

maintain the lawn and field areas until they are judged by the Army 's representative to be at 

least 95 % satisfactory. 

3 . 12 DOCUMENTATION/RECORDKEEPING. 

3.12.1 Daily Logs . The Contractor shall maintain daily logs that include the quantities of 

the soil excavated and treated the previous day and copies of all analytical data received the 

previous day . The daily logs will also include any air monitoring results obtained the previous 

day and the volume of water treated the previous day. 

3.12.2 Weekly Reports. The Contractor shall submit weekly reports each Monday 

morning to the Contracting Officer or his representatives. The weekly reports shall 

summarize the daily logs from the previous week, and address administrative issues . Topics 

which should be included in the weekly report are: 

• Any problems which arose the previous week, and the resolutions 

• Documentation of health and safety meetings 

• Health and safety issues 
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• Site visitor logs 

• Thermal desorption unit operating parameters 

Section C 
Description/Specification/WorkStatement 

The requirements for the final report are presented in Appendix D and Appendix E. 

3.12.3 Final Report. The Contractor shall submit a final report to the Contracting Officer 

or his representatives within 30 days of demobilization. The report shall summarize all the 

daily logs and weekly reports, and provide tabular summaries of all data collected during the 

removal action. The final report shall include copies of all analytical data, visitor logs, air 

monitoring data, shipping forms, manifests, and description of all problems and problem 

resolutions. The final report shall include a drawing which shows the extent of the 

excavations and clearly indicates the locations of all samples collected to verify the extent of 

the excavation. The requirements for the final report is presented in Appendix D and 

Appendix E. 

3.13 PERFORMANCE SCHEDULE 

3 .13 .1 The Contractor shall complete each of the project tasks within the time frame 

presented in the Contract Data Requirements List, shown in Appendix D. 

3.14 DELNERABLE DATA. 

3.14.1 The Contractor shall prepare and submit a CDAP in accordance with ER 1110-1-263 

and DD Forms 1423 and 1664-1. 

3.14.2 The Contractor shall prepare and submit a written certification of the HSP in 

accordance with DD Forms 1423 and 1664-1. 

3.14.3 The Contractor shall prepare and submit an SSHP in accordance with DD Forms 1423 

and 1664-1. 

3.14.4 The Contractor shall prepare and submit a Work Plan in accordance with DD Forms 

1423 and 1664-1. 
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3.14.5 The Contractor shall prepare and submit weekly progress reports in accordance with 

DD Forms 1423 and 1664-1. 

3.14.6 The Contractor shall prepare and submit a Final Report at the conclusion of the 

treatment period in accordance with DD Forms 1423 and 1664-1. 

3 .14. 7 The Contractor shall submit all deliverable data to the Contracting Officer or his 

representatives . The Contracting Officer or his representatives will review the submissions 

to determine whether they meet the minimum contract requirements and will accept or reject 

them accordingly . The Contractor shall correct the deficiencies of the rejected deliverables 

and resubmit them within 30 days of rejection. The Contracting Officer's acceptance of any 

submittal does not constitute or imply approval or endorsement , and in no way relieves the 

Contractor of his responsibility to meet all the requirements of this document. 

3.15 ADDRESSES 

3.15.1 Deliverables shall be distributed to the following addresses in the quantities shown. 

Commander 

U.S. Army Corps of Engineers 

Huntsville Division 

ATTN: CEHND-PM-EP (Ms. Dorothy Richards) 

Huntsville, AL 35805-1957 

Commander 

U.S. Army Corps of Engineers 

Baltimore District 

ATTN: CENAB-EN-HM (Mr. William Thayer) 

10 South Howard Street 

Baltimore, MD 21010 
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Commander 

U.S . Army Environmental Hygiene 

Agency (USAEHA) 

ATTN: HSHB-ME-SR (Mr. Hoddinott) 

Aberdeen Proving Ground, MD 21010-5422 

Commander 

U.S. Army Depot Systems Command (DESCOM) 

ATTN: AMSDS-EN-FD 

Chambersburg, PA 17201 

Commander 

Seneca Army Depot 

ATTN: SDSSE-HE (Mr. Randy Battaglia) 

Romulus, NY 14541 

Commander 

U.S. Army Environmental Center 

ATTN: SFIM-AEC-IRP (Dr. Buchi) 

Bldg. E4480 

Aberdeen Proving Ground, MD 21010-5401 

Commander 

U.S . Army Corps of Engineers 

Missouri River Division 

ATTN: CEMRD-ED-CG (Mr. Don Williams) 

12565 West Center Road 

Omaha, NE 68144 
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Quantities Required 
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Commander 

U .S. Army Corps of Engineers 

Omaha District 

ATTN : CEMRD-MD-HA 

2 15 North 17th Street 

Omaha, NE 68102 

Commander 

U .S. Army Material Command (USAMC) 

ATTN : AMCEN-A 

5001 Eisenhower A venue 

Alexandria, VA 22333-0001 

3.16 REFERENCES 

Section C 
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Quantities Required 

2 

1 

U .S. Army Corps of Engineers, Huntsville Division, Manual No . HNDM 1110-1-1, Design 

Manual for Architect-Engineer, August 1986. 

Engineering-Science, Inc., "Expanded Site Inspection Seven Low Priority AOCs SEADs 60 , 

62, 63 , 64 (A, B, C, and D) , 67 , 70 , and 71" , April , 1995. 

Engineering-Science, Inc., "Expanded Site Inspection Eight Moderately Low Priority AOCs 

SEADs 5, 9, 12 (A and B), (43, 56, 69), 44 (A and B), 50, 58, and 59" . April 1995 . 

United States Army Environmental Hygiene Agency (USAEHA), 1987 , Evaluation of Solid 

Waste Management Units, Seneca Army Depot, Interim Final Report, Groundwater 

Contamination Survey, No. 38-26-0868-88. 

United States Army Toxic and Hazardous Materials Agency (USATHAMA) , 1980, 

Installation Assessment of Seneca Army Depot, Report No. 157 , AMXTH-IR-A-157, 

January 1980. 
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Engineering-Science, Inc., "Expanded Site Inspection Seven High Priority SWMUs SEAD 4, 

16, 17, 24, 25, 26, and 45". May 1995. 
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APPENDIX A 

NEW YORK STATE DEPARTMENT OF HEALTH COMMUNITY 

AIR MONITORING PLAN 

AND 

NEW YORK STATE DEPARTMENT OF ENVIRONMENT AL CONSERVATION 

DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM 

FUGITIVE DUST SUPPRESSION AND PARTICULATE MONITORING 

AT INACTIVE HAZARDOUS WASTE SITES 



P . l 

Community Air Monitoring Plan 

;,. 

Real -time air monitoring, for volatile compounds and particulate levels at the 
perimeter of the work area is necessary. The plan must include the following : 

• Volatile organic compounds must be monitored at the downwind perimeter 
of the work area daily at 2 hour intervats. If total organic vapor levels 
exceed 5 ppm above background, work activities must be halted and 
monitoring continued under the provisions of a Vapor Emission Response 
Plan . All readings must be recorded and be available for State (DEC & 
DOH) personnel to review. 

Particulates should be continuously monitored upwind, downwind and 
within the work area at temporary particulate monitoring stations . If the 
downwind particulate level is 150 µg/m 3 greater than the upwind particulate 
level, then dust suppression techniques must be employed. All read ings 
must be recorded and be available for State (DEC & DOH) personnel to 

. review. 

Vapor Em ission Response Plan 

If the am~:ent 2:r co:,centration of organic vapors exceeds 5 ppm above 
background at the perimeter of the work area, activities will be halted and 
monitoring continued. If the organic vapor leve l decreases below 5 ppm above 
background, work activities can resume but more frequent interval s of 
monitoring, as directed by the Safety Officer, must be conducted. If the organic 
vapor levels are greater than 5 ppm over backgr0und but less than 25 ppm over 
background at the perimeter of the work area, activities can resume provided: 

• the organic vapor level 200 ft..downwind of the work area or half the 
distance to the nearest residential or commercial structure, whichever is 
less, is below 5 ppm over background, and 

• more frequent intervals of monitoring, as directed by th e Safety Officer, are 
conducted. 

If the organic vapor level is above 25 ppm at the perimeter of the work area, 
activities must be shutdown. When work shutdown occurs, downwind air 
monitoring as directed by the Safety Officer will be implemented to ensure that 
vapor emission does not impact the nearest residential or commerc ial structure 
at leve ls exceed ing those specified in the Major Vapor Emission section . 



Community Air Monitoring Plan 

Major Vapor Emission 

If any organic levels greater than 5 ppm over background are identified 200 feet 
downwind from the work area or half the distance to the nearest residential or 
commercial property, whichever is less, all work activities must be halted. 

If, following the cessation of the work activities, or as the result of an emergency, 
organic levels persist above 5 ppm above background 200 feet downwind or half 
the distance to the nearest residential or commercial property from the work 
area, then the air quality must be monitored within 20 feet of the perimeter of the 
nearest residential or commercial structure (20 Foot Zone). 

If efforts to abate the emission source are unsuccessful and if any of the 
following levels persist for more than 30 minutes in the 20 Foot Zone. then the 
Major Vapor Emission Response Plan shall automatically be placed into effect 
if organic vapor levels are approaching 5 ppm above background . 

However, the Major Vapor Emission Response Plan shall be immediately placed 
into effect if organic vapor levels are greater than 10 ppm above background . 

Major Vapor Emission Response Plan 

Upon activation, the following activities will be undertaken: 

1. All Emergency Response Contacts as iisted in the Health and Safety Plan 
of the Work Plan will go into effect. 

2. The local police authorities will immediately be contacted by the Safety 
Officer and advised of the situation. 

3. Frequent air monitoring will be conducted at 30 minutes intervals within the 
20 Foot Zone. If two successive readings below action levels are measured, 
air monitoring may be halted or modified by the Safety Officer . 

92275PRO0497 



TO: 

FROM: 

SUBJECT: 

DATE: 

t-w-89-4031 
C£tote- 27, 1~ 

New York State Department of Environmental Conservation 

M E MOR A NDU M 

Regional Hazardous Waste Remediation Engrs., Bur. Directors & Section Chiefs 
Michael J . O'Toole, Jr . , Director, Division of Hazardous Waste Remediation 
DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM--FUGITIVE DUST 
SUPPRESSION AND PARTICULATE MONITORING PROGRAM AT INACTIVE HAZARDOUS WASTE 
SITES 

OC_T 2 7 1989 

1. Introduction 

Fugitive dust suppression, particulate monitoring, and subsequent 
action levels for such must be used and applied consistently during remedial 
activities at hazardous waste sites. This guidance provides a basis for 
developing and implementing a fugitive dust suppression and particulate 
monitoring program as an element of a hazardous waste site's health and 
safety program . 

2. Background 

Fugitive dust is particulate matter--a generic term for a broad class 
of chemically and physically diverse subst an ces t hat exi st as di screte 
particles, li~uid droplets or solids , over a wide range of si zes--which 
becomes airborne and contributes to air quality as a nuisance and threat to 
human health and the environment. 

On July 1, 1987, the United States Environmental Protection Agency 
(USEPA) revised the ambient air quality standard for particulates so as to 
reflect direct impact on human health by setting the standard for 
particulate matter less than ten microns in di amet er (PM10 ); thi s involves 
fugitive dust whether contaminated or not . Based upon an examination of air 
quality composition, respiratory tract deposition, and health effects, PM10 is considered conservative for the primary standard-- that requisite to 
protect public health ~ith an adequate margin of safety. The pri~ary 
standards are 150 ug/m over a 24 - hour averaging time and 50 ug/m over an 
annual averaging time. Both of these standards are to be averaged 
arithmetically. 

There exists real - time monitoring equipment available to measure PM 10 and capable of integrating over a period of six seconds t o ten hours. 
Combined with an adequate fugitive dust suppression program, such equipment 
will aid in preventing the off- site migration of contaminated soil. It will 
also protect both on - si t e personnel from exposure t o high levels of dust and 
the public around the site from any exposure to any dust. While 
specifically intended for the protection of on - site personnel as well as the 
public, t his program is not meant to replace long-term monitoring which may 
be required given the contaminants inherent to the site and its air quality . 
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3. Guidance 

A program for suppressing fugitive dust and monitoring particulate 
matter at hazardous waste sites can be developed without placing an undue 
burden on remedial activities while still being protective of health and 
environment. Since the responsibility for implementing this program 
ultimately will fall on the party performing the work, these procedures must 
be incorporated into appropriate .work plans. The following fugitive dust 
suppression and particulate monitoring program will be employed at hazardous 
.waste sites during construction and other activities which warrant its use: 

(1) Reasonable fugitive dust suppression techniques must be employed 
during all site activities which may generate fugitive dust. 

(2) Particulate monitoring must be employed during the handling of 
waste or contaminated soil or when activities on site may generate 
fugitive dust from exposed waste or contaminated soil. Such 
activities shall also include the excavation, grading, or 
placement of clean fill, and control measures therefore should be 
considered. 

(3) Particulate monitoring must be performed using real-time 
particulate monitors and shall monitor particulate matter less 
than ten microns (PM10 ) with the following minimum performance 
standards: 

~ Object to be measured: Dusts, Mists, Aerosols 
Size range: <0.1 to 10 ~icrons 
Sensitivity: 0.001 mg/m3 Range: 0.001 to 10 mg/m 
Overall Accuracy: +10% as compared to gravimetric analysis of 
stearic acid or reference dust 

Operating Conditions: 
0 Temperature: 0 to 40 C 

Humidity: 10 to 99% Relative Humidity · 

Power: Battery operated with a minimum capacity of eight hours 
continuous operation 

Automatic alarms are suggested. 

Particulate levels will be monitored immediately downwind at the 
working site and integrated over a period not to exceed -
15 minutes. Consequently, instrumentation shall require necessary 
averaging hardware to accomplish this task; the P- 5 Digital Dust 
Indicator as manufactured by MDA Scientific, Inc. or similar is 
appropriate. 

(4) In order to ensure the validity of the fugitive dust measurements 
performea, there must be appropriate Quality Assurance/Quality 
Control (QA/QC). It is the responsibility of the entity operating · 
the e~uipment to adequately supplement QA/QC Plans to include the 
following critical features: periodic instrument calibration, 
operator training, daily instrument performance (span) checks, and 
a record keeping plan . 
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(5) The action level will be established at 150 ug/m3 over the 
integrated period ~ot to exceed 15 minutes . While conservative, 
this short- term interval will provide a real - time assessment of 
on - site air quality to assure both health and safety. 3 If 
particulate levels are detected in excess of 150 ug/m, the upwind 
background level must be measured immediately using the same 
portable monitor . If3the working site particulate measurement is 
greater than 100 ug/m above the background level, additional dust 
suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect 
site personnel and .reduce the potential for contaminant migration. 
Corrective measures may include increasing the level of personal 
protection for on-site personnel and implementing additional dust 
suppression3techniques (see Paragraph 7). Should the action level 
of 150 ug/m be exceeded, the Division of Air Resources must be 
notified in writing within five working days; the notification 
shall include a description of the control measures implemented to 
prevent further exceedences. 

(6) It must be recognized that the generation of dust from waste or 
contaminated soil that migrates off- site, has the potential for 
transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring 
equipment does not measure PM at or above the action level. 
Since this situation has the ~8tential to migrate contaminants 
off- site, it is unacceptable. While it is not practical to 
quantify t otal suspencied particulates on a real -t ime basis, it is 
appropriate t~ rely on visual observation . If dust is observed 
leaving the working site, additional dust suppression techniques 
must be employed. Activities that have a high dusting 
potential --such as solidification and treatment involving 
materials like kiln dust and lime--will require the need for 
special measures to be considered. 

(7) The following techniques have been shown to be effective for the 
controlling of the generation and migration of dust during 
construction activities: 

1. Applying water on haul roads. 
2. Wetting equipment and excavation faces. 
3. Spraying water on buckets during excavation and dumping . 
4. Hauling materials in properly tarped or watertight containers. 
5. Restricting vehicle speeds to 10 mph. 
6. Covering excavated areas and material after excavation 

activity ceases. 
7. Reducing the excavation size and/or number of excavations . 

Experience has shown that utili z ing the above -mentioned dust 
suppr~ssion techniques, within reason as not to create excess 

'water which would result in unac3eptable wet conditions, the 
chance of exceeding the 150 ug/m action level at hazardous waste 
site remediations is remote. Using atomizing sprays will prevent 
overly wet conditions, conserve water, and provide an effective 
means of suppressing the fugitive dust . 
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If the dust suppression technique~ beihg;ct~ili zed at the site do 
not lowe3·particulates to an acc~pta.ble~level (that is, .below 
150 ug/m ·and no vislble aust), ~ork must be suspended until 
appropriate correciive me~sures ~re•appr6ved to remedy the 
s.ituation. Also, the. evalt.iatto·o-,_cif weather conditions will be 
necessary for proper fugttive dust control --when extreme wind 
conditions make dust c9ntrol ineffective, as a last resort 
remedial actions may need to be suspended. 

There may be situations that require fugiiive dust suppression and 
particulate moni~oring requirements with actiM levels more stringent than 
those provided_ above. Under ~ome circumstances, the contaminant 
concentration and/or toxicity may require appropriate toxics monitoring to 
protect site personnel and the public. -Additional integrated sampling and 
chemical analysis of the dust may also be in order. This must be evaluated 
when a health and safety plan is developed and when appropriate suppression 
and monitoring requirements are established for protection of health and the 
environment. 

cc: E. Sullivan 
D. Markell 
A. DeBarbieri 
C. Goddard 
R. Tramontano 
E. McCandless 
A. Fossa 
J . Kelleher 
J. Colquhoun 
M. Keenan 
D. Ritter 
Regional Directors 
Regional Engineers 
RSHWE 
Reg. Citizen Participation Specs . 
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Responsiveness Summary 
TAGM: Fugitive Dust Suppression and Particulate Monitoring 

at Inactive Hazardous Waste Sites 

The following comments (1. through 12.) have been incorporated into the TAGM: 

1. Comment: TAGM covers only dust from hazardous waste; however, dust from 
non-hazardous construction activity at a site can cause a very troublesome 
nuisance dust condition that can lead to a considerable public concern and 
annoyance. 

2. Comment: Since solidification and treatment at sites can involve using 
materials such as kiln dust, lime, etc. that have a high dusting potential, a 
statement stating the need for special measures for these materials should be 
considered. 

3. Comment: TAGM does not state that when extreme wind conditions make dust 
control ineffective, as a last resort remedial actions may have to be suspended. 
In general, evaluation of weather conditions will be necessary for proper dust 
control. 

4. Comment: Piles of excavated material should be covered as well as excluded 
areas. 

5. Comment: A technique for dust suppression should be added for reducing the 
, excavation size and/or the number of excavations. 

6. Comment: To insure the validity of the dust measurements performed in 
accordance with this TAGM, there must be an appropriate QA/QC program. 

7. Comment: The TAGM should provide for notification should the action level be 
exceeded. 

8. Comment: For explanatory purposes, it may be useful to explain the 
significance of the ten micron standard in relation to health effects. 

9. Comment: Since the responsibility for implementing this will ultimately fall 
to the PRP or contractor, the TAGM should state that these procedures must be 
incorporated into appropriate work plans. 

10. Comment: The phrase "increasing the level of protection" should read 
"increasing the level of personal protection for on- site personnel" for clarity . 

11. Comment: Suppression techniques should include atomizing sprays as an 
effective fugitive dust control method . 

12. Comment: Define "fugitive dust. 11 
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The following comments (13. through 24 . ) as noted have been modified for use in 
the TAGM or rejected as being inappropriate or beyond the scope of the TAGM: 

13 . Comment : It would be helpful to add a section labeled "Purpose" to outline 
the specific reasons for monitoring and .dust suppression. 

Response: The third paragraph of 11 Background 11 has been revised to describe 
the purpose. 

14. Comment : The use of calcium chloride as a dust suppressant has been 
specifically prohibited for this use in the Construction Grants program due to 
possible adverse environmental effects, and recommendation for its use should be 
evaluated further. 

Response: Calcium chloride has been replaced with water . 

15. Comment: The reference to a specific monitoring instrument should be deleted 
and minimum performance standards be substituted. 

16. Comment : The real-time monitors used for monitoring particulates should be 
equipped with automatic alarms and the necessary averaging hardware . 

Response (to 15. and 16.): Minimum performance standards have been adopted. 
A specific instrument has been kept since it is used by the Division of Air 

~- Resources, not as an endorsement but as an example and qualified as such by 
, including "or similar." Automatic alarms are suggested, but not required since 

they are not minimum standards for performance. 

17 . Comment: The need for the use of watertight containers is unclear. Although 
watertight roll - offs may prohibit fine particles from passing through the seals, 
properly tarped standard dump trucks and roll - offs should provide adequate dust 
control . 

Response: Properly tarping has been added. 

18. Comment: In the final paragraph it is suggested that it may be appropriate 
to modify the particulate standard in consideration of the toxicity of the dust 
generating material. The PM10 standard was developed without regard to the 
chemical characteristics of tne particulate material and it should be used 
accordingly by the Division . 

Response: While particulate monitoring and standards should be virtually 
independent of the toxicity levels, there may be situations involving toxic dusts 
that warrant more stringent monitoring and action levels than those conservative 
levels provided for in this TAGM . If toxic air emissions are a concern, 
appropriate toxics monitoring and action levels should be in place and this 
suggestion in the TAGM should remain . However, the details of such are beyond the 
scope of this TAGM. 

19. Comment: TAGM does not address what level of protection should be used for 
varying concentrations or toxicity of fugitive dust in the work zone . 
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Response: While increasing the level of personnel protection is addressed as 
a corrective action to be taken if action level are exceeded, the issue of 
specific levels of personnel protection is not appropriate for this TAGM. 

20. Comment: Since semi - volatiles in vapor phase may not register during the 
dust or volatile organics monitoring, it is essential that these monitorings by 
themselves are not construed as providing complete safeguards. 

Response: The issue addressed by the TAGM is the possible need for more 
stringent action levels for dust and particulates- -vapors are a whole different 
issue beyond the scope of the TAGM. 

21. Comment: It is not clear if TAGM specifies the long-term collection and 
analysis of fugitive dust to ascertain whether toxic chemicals are present in any 
significant level. 

Response: Collection and analysis of fugitive dust are not within the scope 
of this TAGM. 

22. Comment: TAGM does not specify what actions should be taken when the 
concentration and/or toxicity of fugitive dust may require lower action levels 
(i.e. health risk assessment). 

Response: The intent of the TAGM is to provide a real-time measure of 
air quality due to fugitive dust during remedial activities at inactive hazardous 
waste sites, and health risk assessment from the toxicity of the dust is beyond 
the scope of this TAGM. 

23. Comment: The particulate monitoring could also be utilized to evaluate the 
exposure of the general public to dusts created by the remedial activities. 
Sampling should be conducted downwind at an off-site receptor such as a residence 
or school. 

Response: By monitoring on- site both down- and·upwind with discrete and 
conservative action levels along with employing a feasible dust suppression 
program, the public will be protected from any potential impact of the dust . 

24. Comment: The TAGM could also address a screening analysis to determine if a 
particular contaminant is a possible concern in dust fallout. 

Response: While there may be instances where screening analysis is 
necessary, methodologies for such are more appropriately outlined in the Division 
of Air Resources Air Guide- 1, Guidelines for the Control of Hazardous Air 
Contaminants. 



APPENDIXB 

ER 385-1-92 SAFETY AND HEAL TH ELEMENTS 

FOR HTRW DOCUMENTS 



APPENDIX B 

Safety and Health Elements 
For HTRW Documents 

ER 385-1-92 
13 Dec 91 

1. Site Description and Contamination Characterization. 

a. Describe the site location, topography, approximate size 
of the site, the onsite jobs/tasks to be performed, and tlle dura­
tion of planned site activities. 

b. Compile a complete list of the contaminants found or 
known to be present in site areas to be impacted by work performed. 
Compilation of this listing shall be based on results of previous 
studies; or, if not available, select the likely contamin~nts 
based on site history and prior site uses/activities. Include 
chemical names, concentration ranges, media in which found, 
locations on-site, and estimated quantities/volumes to be 
impacted by site work. 

2. Hazard/Risk Analysis. 

a. Identify the chemical, physical (including radiological), 
biological, and safety hazards of concern for each site task 
and/or operation to be performed. Selection of chemicals as 
indicators of hazards shall be based upon media concentrations 
(i.e., air, water, soil), toxicity, volatility or risk potential 
for air entrainment at hazardous levels, and frequency of 
detection. 

b. Describe chemical and physical properties of selected con­
taminants, sources and pathways of employee exposures, 
anticipated on- and off-site exposure level potentials, and 
regulatory (including Federal, State, and Local governments) or 
recommended protective exposure standards. 

c. Specify and justify "action levels" based upon airborne 
exposure hazards and direct skin contact potentials for 
upgrades/downgrades in levels of personnel protection; for implemen­
tation of engineering and/or work practice controls; for emergency 
evacuation of on-site personnel; and for the prevention and/or 
minimization of public exposures to hazards created by site ac­
tivities . Exposure monitoring/air sampling shall be performed in 
accordance with paragraph 8 below, resulting data compar ed with 
established "action levels," and appropriate corrective actions 
initiated as necessary . 
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3 . Accident Prevention. 

a. Any additional Accident Prevention Plan topics required 
by EM 385-1-1, but not specifically covered elsewhere in t hese 
elements, shall be addressed. 

b. Daily safety and health inspections shall be conducted to 
determine if operations are being performed in accordance with 
the SSHP, USACE and OSHA regulations, and contract requirements. 

c. In the event of an accident/incident, t~e CO (or approv­
ing authority for in-house USACE activities) shall be notified 
according to EM 385-1-1, Section 2. Within two (2) working days 
of any reportable accident, the contractor (or responsible USACE 
supervisor for in-house USACE activities) shall complete and 
submit an Accident Report on ENG Form 3394 in accordance with 
AR 385-40 and USACE Supplements to that regulation. 

4. Staff Organization. Qualifications, and Responsibilities. 

a. Discuss the organizational structure, including lines of 
authority (chain of command), and overall responsibilities of the 
contractor and all subcontractors for site activities, including 
supervisor/employee relationships. 

b. Summarize the operational and health and safety responsi ­
bilities, and qualifications of each key person identified. 

(1) Specifically, a Certified Industrial Hygienist (CIH) 
with experience in the hazardous waste site operations shall be 
responsible for the development, implementation, and oversight of 
the contractor's Safety and Health Program (SHP) and Site Safety 
and Health Plan (SSHP) . The SSHP shall be signed and dated by 
the CIH prior to submittal. (For in-house USACE activities, this 
responsibility shall be undertaken by qualified USACE industrial 
hygiene personnel at the geographic Major Subordinate Command/ 
District Command performing the work.) 

(2) A fully trained and experienced Site Safety and Health 
Officer (SSHO}, responsible to the contractor and the CIH (or the 
USACE approving authority}, may be delegated to implement and 
continually.enforce the safety and health program and site­
specific plan elements on-site. 

(3) At least one person currently certified in Standard 
First Aid/CPR by the American Red Cross or equivalent agency, 
according to EM 385-1- 1, Section 4, shall be present on-site at 
all times during site operations.· 
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5. Training. 

ER 385-1- 92 
13 Dec 91 

a. All personnel performing on-site work activities wherein 
they may be exposed to safety or health hazards resulting from 
hazardous waste operations shall have completed applicable 
training in compliance with 29 CFR 1910.120(e). 

b. Prior to conducting on- site HTRW activities, all USACE 
and contractor personnel shall successfully complete a 40 hour 
HTRW health and safety training course to be followed by an a - hour 
annual refresher and/or an 8-hour supervisors course as mandated 
in OSHA {29 CFR 1910.120) and this regulation. · 

c. In addition, site- specific training covering site 
hazards, procedures, and all contents of the approved SSHP shall 
be conducted by the SSHO for on-site employees and visitors prior 
to commencement of work or entering the site. 

d. · The type (including initial, supervisory, refresher, and 
site-specific), duration, and dates of all employee training per­
formed shall be listed by employee name and certified in the 
SSHP. 

6. Personal Protective Equipment (PPE). 

a. A written Personal Protective Equipment (PPE) program in 
accordance with 29 CFR 1910 . 120(g) (5) and the respiratory protec­
tion requirements of 29 CFR 1910.134 is required. 

b. Provide a detailed description of the minimum PPE 
(including respirators) and specific mater ials from which the PPE 
component~ are constructed for each site-specific task/operation 
to be performed, based upon the hazard/risk analysis performed 
above. Component levels of protection (A,B,C,D and 
modifications) must be relevant to site-specific conditions, 
including potential heat stress and associated PPE safety 
hazards. 

c. Provide site-specific procedures to determine PPE program 
effectiveness and for on-site fit - testing of respirators , proper 
cleaning, maintenance, inspection, and storage of all PPE. 

7 . Medical· Surveillance. 

a. All personnel performing on- site work activities wherein 
they may be exposed to safety or health hazards resulting from 
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hazardous waste operations shall be participants in an ongoing 
medical surveillance program, meeting the requirements of 29 CFR 
1~10.120{f) and ANSI Z- 88.2 . 

b . All medical surveillance protocols and examination 
results shall be reviewed by a licensed physician who is 
certified in Occupational Medicine or who, by necessary training and 
experience, is considered Board-eligible by the American Board of 
Preventive Medicine Incorporated . 

c. In consultation with such an occupational physician, and 
based upon probable site conditions, potential occupational exposures 
and required protective equipment, specify minimum content and 
frequencies of necessary medical tests/examinations/consultations. 

d. Certification of participation in the medical 
surveillance program, the date of last examination, and name of 
reviewing occupational physician shall also be included for each 
affected employee in the SSHP. 

e. The written medical opinion from the attending physician 
required by 29 CFR 1910.120(f) (7) shall be made available upon 
request to the CO or approving authority for any site employee. 

8. Exposure Monitoring./Air Sampling Program. 

a . Where it has been determined that there may be potential 
employee exposures to and/or off-site migration of hazardous 
concentrations of airborne substances, appropriate direct-reading 
(real - time) air monitoring and time-integrated (time- weighted 
average (TWA)) air sampling shall be conducted in accordance with 
applicable regulations {OSHA, EPA, State ) . Air monitoring and 
air sampling must accurately represent concentrations of airborne 
contaminants encountered on, and leaving, the site. 

b. SampJ.ing and analytical methods following NIOSH criteria 
(for on- site personnel) and EPA criteria (for site perimeter or 
off - site locations) shall be appropriately utilized . 

c. Personnel samples shall be analyzed only by laboratories 
successfully participating, in and meeting the requirements of 
the American Industrial Hygiene Association's (AIHA) Proficiency 
Analytical Testing (PAT) or Laboratory Accreditation programs. 

d. Meteorological monitor ing shall be performed on- site and 
used as an adjunct in determining per imeter and any off- site 
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monitoring locations. Where perimeter monitoring/sampling is not 
dee~ed necessary, a suitable justification for its exclusion 
should be provided. 

e. Noise monitoring and radiation monitoring (alph~, beta, 
gamma) shall be conducted as needed, depending on the site hazard 
assessment. 

f. All monitoring/sampling results shall be compared to "ac­
tion levels" established pursuant to paragraph 2. above to deter­
mine acceptability and need for corrective action. 

9. Heat/Cold Stress Monitoring . 

a. Heat and/or cold stress monitoring protocols shall be 
specified and implemented, as appropriate. 

b. Work/rest schedules shall be developed by measurement of 
ambient temperature, humidity, wind speed (wirid chill), solar 
radiation intensity, duration and intensity of work, and level of 
protective equipment. 

c. Minimum required physiological monitoring protocols which 
will affect work schedules shall be developed . 

d. In cases where impervious clothing is worn (i.e ., full­
body protective clothing), the NIOSH/OSHA/USCG/EPA "Occupational 
Safety and Health Guidance Manual for Hazardous Waste Site 
Activities" protocol for prevention of heat stress shall be 
followed, and heat stress monitoring shall commence at 
temperatures of 70 degrees Fahrenheit and above. Where 
imper vious clothing is not worn, the most current published ACGIH 

heat stress standard (TLV) shall be used . For cold stress 
monitoring to help prevent frostbite and hypothermia, the most 
current published ACGIH cold stress standard shall be referenced 
and followed, as a minimum. 

10. Standard Operating Safety Procedures, Engineering Controls 
and Work Practices. Address, as appropriate: 

a. Site rules/prohibitions (buddy system, eat/drink/ smoking 
restrictions , etc.). 

b. Material handling procedures (soils, liquids, r adioactive 
materials). 
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c. Drum/ container handling procedures and precautions (open­
ing , sampling , overpacking) . 

d. Confined space entry procedures . 

e. Hot-work , sources of ignition, fire 
protection / prevention, and electrical safety (ground-fault 
protection, overhead power line avoidance, etc. ) . 

f. Excavation safety. 

g. Guarding of machinery and equipment. 

h. Fall protection. 

i. Hazard Communication. 

j . Illumination. 

k. Sanitation. 

1. Engineering controls. 

11. Site Control Measures . 

a. Include a site map. 

b. Delineate work zones and their access points. Work zone 
delineation (Exclusion Zone, Contamination Reduction 
Zone , Support Zone ) shall be based upon the contamination 
characterization data and the hazard/ risk analysis to be 
performed under par agr aphs 1 and 2 above . 

c. Describe on- site and off-site communications. 

d. Describe site security (physical and procedural ) . 

e . Describe general site access . 

12. Personal Hygiene and Decontamination . 

a. Specify necessary facilities and their locations . 

b. Provide detailed standard operating procedures, for 
frequencies, supplies and materials to accomplish decontamination 
of site personel. 
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13- Equipment Decontamination . 
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a. Specify necessary facilities, equipment, and their loca­
tions. 

b. Provide detailed procedures , frequencies, supplies and 
materials, and methods to determine adequacy for the 
decontamination of equipment used on-site. 

14. Emergency Equipment and First Aid Requirements. The 
following items , as a minimum and as appropriate, shall be 
immediately available for on-site use: · 

a. First aid equipment and supplies approved by the consult­
ing physician . 

b. Emergency eyewashes / showers (per ANSI Z- 358.1 ) . 

c. Emergency-use respirators , i.e. , escape: 5 - 15 minute 
emergency escape mask with air bottle; rescue: positive pressure 
self-contained breathing apparatus (SCBA ) . 

d. Spill control materials and equipment. 

e. Fire extinguishers (specify ·type, size, locations ) . 

15. Emergency Response and Contingency Procedures (On-Site and 
Off-Site ) . 

a. Local fire / police/ rescue authorities having jurisdiction 
and nearby medical facilities that would be utilized for 
emergency treatment of injured personne shall be contacted in 
order to notify them of upcoming site activities and potential 
emergency situations, to ascertain their response capabilities, 
and to obtain a response commitment. 

b. An Emergency Response Plan, which complies with 29 CFR 
1910 .120( 1 ) , and which, as a minimum , addresses the following 
elements , shall be developed and implemented: 

(1 ) Pre-emergency planning and procedures for reporting 
incidents to appropriate government agencies for potential 
chemical exposures, personal injuries , fires / explosions , environ­
mental spills and releases , discovery of radioactive materials. 

(2 ) Personnel roles, lines of authority, communications. 
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( 3 ) Posted instructions and list of emergency contacts: 
physician/ nearby medical facility, fire and police departments, 
ambulance service, state/ local / federal environmental agencies , 
CIH , .Contracting Officer, (approving authority for in-house ac­
tivities. 

( 4 ) Emergency recognition and prevention. 

( 5 ) Site topography , layout, and prevailing weather con­
ditions. 

( 6 ) Criteria and procedures for site evacuation (emergency 
alerting procedures / employee alarm system , ~eme;r.g_ency_ PPE ~n_g 
~µipment, safe distances , places of refuge , e v acu ation routes, 
site security and control ) . 

( 7 ) Specific procedures for decontamination and medical 
treatment of injured personnel. 

( 8 ) Route maps to nearest pre-notified medical facility. 

( 9 ) Criteria for initiating community alert program , 
contacts and responsibilities. 

( 1 0) Critique of emergency responses and follow- up. 

16 . Logs, Reports, and Recordkeeping. 

a. The following logs , reports, and records shall be devel ­
oped , retained , and submitted to the CO (or approving authority 
for in-house activities ) : 

( 1 ) Training logs (site- specific and visitor ) . 

( 2 ) Daily safety inspection logs (may be part of the Daily 
QC Reports ) . 

( 3 ) Equipment maintenance logs. 

( 4 ) Employee / visitor register. 

( 5 ) Environmental and personal exposure 
monitoring/ sampling results. 

b . All personnel exposure ~nd medical monitoring records are 
to be maintained in accordance with applicable OSHA standards , 29 
CFR 1910 and 1926. 

B- 8 



APPENDIXC 

ER-1110-1-263 ENGINEERING AND DESIGN CHEMICAL 

DATA QUALITY MANAGEMENT FOR 

HAZARDOUS WASTE REMEDIAL ACTION 



I 

& . .. 

i I 

DEPARTMENT OF THE ARMY 
U. S. Army Corps of Engineers 

Washington, DC 20314 - 1000 

ER 1110- 1- 263 

CEMP- RT 

Regulation 1 October 1990 
No . 1110- 1- 263 

Engineering and Design 
CHEMICAL DATA QUALITY MANAGEMENT FOR 

HAZARDOUS WASTE REMEDIAL ACTIVITIES 

1. Purpose. This regulation prescribes Chemical Data Quality 
Management (CDQM) responsibilities and procedures for all 
chemical contamination investigative and remedial activities to 
assure that th~ analytical ~ata obtained is of suffidient 
quality to meet intended usages within the project. 

2 . Applicability. This regulation applies to HQUSACE/OCE 
elements, major subordinate commands, districts, laboratories, 
and ·separate field operatihg activities. 

3 ~ · · 'References. ·· 

. a. PL 98-212, Department of Defense (DOD) Appropriation 
Act, Fiscal ·Year 1984 ; : Enviro-nmental Restoration, enacted 
a -December 1983, and."following · legislation • . ... ·. - . . . 

b. PL 96-510, Comprehensive Environmental Response, 
Compensation· and Liability -Act ;of 1980 . 

' .. ; ...... .. -~- ,_:: ·::-.~: · . . -

c . ; PL 99-499 ,·- Superfurid Amendments and Reauthorizati.on A:ct 
of 1986,. · · · · · · · · :: :·:,: 

d. i Interagency Agreement between the USACE and th·e u:.s .· 
Environ,mental Protection Agency (EPA) ·in executing PL: 96-510, 
10 Febrtuary 1982, and following ·extensions or modif_i,cations . 

I . . . . . 
e.'; EPA OSWER Directive 9355 . 3-01 , Guidance for Conducting 

Remedia·1 Investigations (RI) and Feasibility studies (FS) Under 
CERCLA (Interim Final), October 1988. 

f. : EPA OSWER Directive 9355. 0- 4A, Superfund Remedial Design 
anq Remedial Action Guidance, June 1986. 

g. : EPA OSWER Directive 9345 . 1-02, Expanded Site Inspection 
Transitional Guidance for FY 1988. 

This: r~gulatiqn supersedes ER 1110- 1-263 dated 30 December 1985 

. i, 
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h. EPA 540/G-87/00J, Data Quality Objectives for Remedial 
Response Activities, March 1987. 

i. ER 1180-1-6. 

j. ER 1110-1-261. 

k. ER 415-1-11. 

l. EP 1110-2-6. 

4. Discussion. 

a. .The intent of this ER is to conduct CDQM activities in 
.full ., compliance with all£ applicable federal and state :regulatory 
requirements. Standard methods and procedures promulgated by 
the EPA and the American Society of Testing Materials (ASTM) 
will be followed when available and applicable.· ASTM is 
developing a document entitled "Standard Practice for Generation 
of Environmental Data Related to Waste Management Activities". 
When:finalized, the ASTMdocument ls expected to be adopted by 
the EPA and the Industry as standard practice. Accordingly, 
this

0

ER is intended to be in compliance with the ASTM standard. 

b. The U.S. Army Toxic and Hazardous Material Agency, . . , . 
· -(-CETHA) ~ now an FOA of USACE, has dev~loped , and ;is· grac;tit:ing a 

. '; s~parate l/approach ~o CDqM, acti ~i ti7:S .,:: Insofar. a;s; th~; ';ET.~ ~DQM 
:1 program ~e.ets the ~edei;-al; st~te anp, f.STM requirements .. se:~1 forth 
> ~bove,. tlte; :CETll.Ai CDQM ~rogram may be utilized for ac*ivitl~s. · 

CETHA' independently executes. _ · · 

s. ... . . .. ... 
General. . ·• '•. ... . .... -. ·.· . .. .. . , .. .. ·. 

•·, • ◄ ... . ,; . _. : 
.. 

, I 
- · - · ; 
It" • 

'a. Hazardous waste programs under which USACE currently 
executes. remedial ac~iyities include: 

· (1) EPA.Superfund 

(2) Defense Environmental Restoration Program (DERP) 

(a) Installation Restoration Program (IRP) (Army, Air 'Force 
and Navy) 

(b) Formerly Used Defense Sites (FUDS) 

2 
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b. Chemical analysis of environmental samples is usually 
required during t he following activities under the programs 
listed in the previous section. 

(1) Preliminary Assessment (PM and Site Inspection .(S I ) 

(2) Remedial Investigation/Feasibility Study (RI/FS ) 

(3) Remedial Design (RD) and Pre- Design Activities 

(4) Remedial Action (RA) 

(5) Post Remedial Action Monitoring 

c •. Acquisition of chemical analytical data is an integral 
part of chemical contamination investigative and remedial 
activities . .There are ai multitude of purposes for which 
chemical analytical data are acquired; however, they generally 

. can be divided into eight c~tegories. 

{l) Sit~ investig.ation 

(2) Health and safety; _hazard assessment 

(3) Determination of potential responsible parties 

(4) Engineering decisions __ . . 

{ 5) Con,struction contract~i' payment 

(6) Post remedial · acti6ri '~oriitoring 
~ . · ! ' . t•. _ : .· . . I : ' . . _ ~ : ,. I~ ! : , . 

. . : .-, . , Pti · f,8gal ·support ,o.f ,governmen1t, ~ctions 
I ! :~ f >•: f :1, • · t • •'- :. · ~ - ' !- · . ·. , ; ! : :-: • _.: · _ . ! 

I : (' ~ · __ i-,;.: 
' 

· ,.(Bj Determination of proper dispo·sal 
' ;, I l : I I , ;, .. : ' ' 

· d. The purpose of CDQM is 'to insure that chemical 
analytica+: data·~ acquired··during investigative, remedial and 
monitoring actir·ities, are of sufficient quality to meet 
,intt:ynded (1;1sages, i Data• quali~y depends not only on how _ _Earefully 

; .an analytical m_ thod is carried out, but also on the sample 
poirit iselectionf,; sampling :procedures, sample integrity and 
analytical' methods selected. Data quality objectives (000) will 
be defined in the scope of services or design specifications for 
c~mtract serv.ices 

• t I 
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and in the Chemical Data Acquisition Plan (CDAP) for in-house 
work for which a scope of services is not generated. · 

e . CDQM during chemical c~ntamination investigative, ' . 
remedial ard monitoring activities includes roles for both the 
government (USACE) and its contractors. Planning and . reporting 
CDQM documents/tasks required of USACE or its contractors are 
listed in Tables 1, 2, and 3 shown at Appendix A. An . 
estimate of •the time required to prepare and ·review.each. 
submittal is also included. Table 1 contains investigation 
activities, Table 2 design activities, and Table.~ _construction 
activitjes. In most _cases, .investigation activities will be 
conduc:tc. by Architect-Engineer (AE) firms; however, the listed 
document~/tasks are pertinent to all activities in which both 
planning and -execution are carried out under a single contract 
or by utilizing in-house government · personnel. In contrast, _the 
documents/tasks listed under design and construction activities 
are pertinent to all activities in which planning and execution 
are carried under separate contracts. Specific guidance for 
carrying out the .. _tasks in Appendix A are found in Appendices B 
through F, and a · glossary is provided in Appendix G. 

6 . Responsibilities ~ . - ~ 

a. The Environmental Restoration Division, Directorate of 
Military Programs, Headquarters (CEMP-R), is responsible for 
program management, technical oversight, and USACE policy and 
guidance development and dissemination. · 

b. The Investigation District or FOA is responsible for 
executing investigation activities for chemical contamination 
cleanup projects and informing the loca~ district of their 
activity . · 

c. The Design District or FOA is responsible for executing 
design activities for chemical contamination projects and 
coordination with the local ~istrict throughout design. 

d. The Construction District or FOA is responsible for 
executing construction chemical contamination remedial action 
projects within its geographical area. It is also responsible 
for c~operating with activities undertaken by other · 
Investigation and Design Districts or FOA within its 
geographical area . 

4 
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e. Divisions are responsible for monitoring ~nd oversight 
of activities of their districts to assure that program policies 
and procedures are lrnplemented. · 

f. CEMRD has primary responsibility for implementation of 
CDQM requirements for all aspects of HTW activities conducted in 
support of the Superfund, DERP, and non-mission HTW assigrunents.· 
To execute thi~ overall responsibility CEMRD is responsible for 
identifying shortfalls and drafting technical guidance; 

.training; conducting selected technical reviews -of documents and 
chemical data; coord~nating review with CDQM personnel in other 
districts and divisions; providing technical assistance; 
receiving and analyzing quality assurance samples; ·evaluating 
contract laboratories; and validating USACE division laborato­
ries to participate in the above activities. These 
re$ponsibilities are discharged through the assigned tasks of 
the Chemical Review Branch (CEMRD-ED-GC) and the Missouri River 
Division Laboratory HTW Chemistry Unit (CEMRD-ED-GL), which is 
designated the lead USACE QA laboratory for HTW projects. 

g. CEMRD has review and approval authority for all work 
brokered by CEMRD to other FOA until that authority is 
transferred to the parent division with the approval of HQUSACE. 

h. The QA Laboratory is responsible for executing CDQM 
activities delegated to it through the procedures specified in 
the Appendix E, USACE chemical Quality Assurance. 

i. Additional definition of organizational responsibilities 
for CDQM activities is described in Tables 4, 5, and 6 shown at 
Appendix A. 

i I~•- ~ ! .. ; I 
~,: 
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Appendices (cont'd) 
App. D - Guide to the Preparation of 

the Che~ical Data Acquisition Plan 
App. E - USACE Chemical Quality Assurance 
App. F - Sample Handling Protocol tor Low, Medium and 

High Concentration Samples of Hazardous Waste 
App. G - Glossary · 

' 
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APPENDIX A 

TABLES 

TABLE 1 

DOCUMENTS/TASKS FOR INVESTIGATIVE ACTIVITIES* 

Activities 

Designation of a USACE Quality 
Assurance (QA) Laboratory 

Scope of Services 

Validation of AE's Laboratory 

Chemical Data Acquisition 
Plan (CDAP) 

Daily Quality Control Reports 
(DQCR) 

Submission of AE's Chemical Data 
to the QA Laboratory 

Quality Control Summary Report 
(QCSR~/Site Inspection Report 

. . _, : 

Chemical Quality Assurance 
Report (CQAR) 

Estimated Window 

1 Week 

Preparation·- 3 weeks 
Review - 3 weeks 

Begin as soon as lab is 
identified - allow 6-12 
weeks 

Expect 1 month after 
scope is provided to AE -
allow 3-4 weeks for review 

Prepared daily, submitted 
USACE project manager daily 
by regular mail and to QA 
Lab by the USACE project 
manager 

·As soon as possible 

Expect 2-3 months after 
completion of field work -
3-4 weeks for review 

Expect within 30 days of 
submission of data to the 
QA laboratory. 

• Thesei include SI, RI/FS, and Pre-Design investigative 
activities~ 

A-1 
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TABLE 2 

DOCUMENTS/TASXS FOR DESIGN ACTIVITIES 

ltctivities 

Scope ot Services 

Design Documents, to include 
Design Analysis Reports and 
Plans and Specifications 

A- 2 

Estimated Window 

Preparation - 3 weeks 
Review - J weeks 

Project manager sets 
deadlines for Design 
Analysis Reports and Jot, 
60\ and 90\ submittals. 
These are reviewed by 
District/Division 
technical personnel. 
Copies are sent to CEMRD 
and program management 
personnel for review of 
each submittal. 

' 
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DOCOMENTB/TABKB FOR CONSTRUCTION ACTIVITIES 

Activities 

Designation of USACE Quality 
Assurance (QA) Laboratory 
for Construction 

Contractor Laboratory Validation 

Chemical Data Acquisition Plan 
(CDAP) 

' 

Daily Quality Control Reports 
(DQCR) 

Submission of Contractor's Data 
to the QA Laboratory 

Quality Control Summary Report 
(QCSR)/Contractor Final Report 

Chemical 9u.al,i;~r 1A,S!¥UZ::~J1ce Report,, 
( CQ]l..R) • . . • ' . . •. : . . 

I , . ·,, I 
. I 

' ;; 
. r • . 

. •I • 

I • I 

A-3 

Estimated Window 

1 Week 

Begin as soon as laboratory 
is identified. Allow 6-12 
weeks. 

Expect 1 month after 
contract is awarded. 
Allow three weeks for 
review. 

Prepared daily by 
contractor, submitted to 
contracting officer daily 
by regular mail and to the 
QA lab by the contracting 
officer when relevant. 

As soon as available. 

I · . 

Expect 2-3 months after· 
completion of field work. 
Allow 3-4 weeks for review. 

11 Exp~c!, wi~hin 30 days of 
submission of data to the 

. · ! :· 
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GUID~ TO USACE CHEMICAL QUALITY ASSURANCE 
PROCEDURES AND NOTIFICATIONS 

1. Purpose. Chemical quality assurance in chemical contamin­
ation investigation, design, and remedial action activities 
requires the interface and coordination of several USACE units . 
This appendix outlines the procedures involved and provides 
suggested formats to aid in the coordination process. The 
responsibility for iriitiation ~nd coordination li~s with the 
USACE project manager for investigation and design and with the . 
contracting officer (CO} or his representative (COR) for 
construction. 

2. Applicability. This'appendix applies to all HTW 
investigative, design, and remedial activities executed by USACE 
either in-house or utilizing the services of a contractor . 

.. . 
3. Procedures for Chemical Quality Management. 

a. Site Investigation and Pre-Design Activities. 

(1) Investigation disb::ic:t: solicits AE services. 

(2) Investigation district writes Scope of Services with 
data quality objectives and submits 'it for review to idivision, 
program management personnel and CEMRD. 

. . : •· . . . . ~- ~ 

. . 

. (JJ Project Manager obtains the services of a USACE 
division laboratory for ~ality assurance using protocols 
established by CEMRD (me~orandum .or,att~ched Request for 
Government Quaiity Assura,nce servlices'f; : ; ·• : . . . - . . . .. . . 

(4) District negotiates and awards AE contract. 

· ~5) IAE i~entifies.'subco~tract
1
labor~tory and suppiies 

Lab.oratory . Quality Management Manual (LQMM) or required 
in~o~a1::i.on~ See Appendix C. . . . . ---. 
: ::.•; · (6) Project Manager verifies validation status of the 
laborat,ory with CEMRD or requests validation be initiated 
(memorarQum or attached Request for Evaluation of Commercial 
Laboratory). 
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(7) LQMM is submitted to CEMRD, p·erformance audit samples 
are sent if necessary, laboratory is inspected by CEMRD, and a· 
recommendation for approval/disapproval is sent to ·the·usACE 
project manager . Personnel from the QA laboratory or 
investigation district . will be notified of a scheduled 
inspection and may assist with this process. If approval is not 
given, AE will select another laboratory. 

(B) AE submits CDAP for investigation district•s· 
.approval. 

· -· 
(9) CEMRD-ED-GC and QA laboratory review CDAP and make 

approval/disapproval recommendation to investigation dist~ict . 

(10) Field work begins if CDAP is approved. 

(11) AE D~ily-Quality Contr~1· Report is filled out daily 
and submitted to t _he investigation district. Copies are sent to 
the QA laboratory whenever sampling· or analytical activities are 
included. 

(12) Field work . comple_t _ed. _; .-

(13) AE's . analytical -resul,ts are submitted to the QA lab 
as they become .available,. and _to :~e :e.xecuting FOA . • 

(14) AE's Site Inspection -~~~I~vestigation Report together 
with the Quali~y Control Summary Report is submitted to the 
investigation district . These are reviewed by the same offices 
that reviewed the CDAP. · · 

. t : . : . 

(15) QA laboratory prepares the Chemical Quality : 
Assurance Report and submits it to the investigation district . 

b. Design Activities . 

(1) Design district .solicits AE services . 

(2) Design district .writes Scope of Services and submits 
it to design division, CEMRD, and program management personnel 
for review/approval . 

(3) Design district negotiates and awards AE design 
contract . 
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(4) If investigative activities are included in the 
design contract, steps 5 - 15 of S~ction 3.a . should be followed. 

(5) AE submits Design Analysis Reports which contain a 
section that specifically addresses chemical quality management 
concerns. AE also submits plans and specifications which 
include chemical quality management at the preliminary, 
intermediate, final and 100% phases . The chemical section of 
the plans and specifications should give the Construction 
contractor instructions for writi~g the CDAP in addition to 
including all necessa·ry site specific chemical detail . Relevant 
r equirements in this ER and appendices should be addressed. 
-These submittals are sent to the design division, CEMRD, and 
program management personnel for technical review, and comments 
are sent back to the design district . ' . 

(6) . Design district assures that the comments are 
addressed and incorporated into the appropriate documents or 
provides an explariation. if comments are not used. Revised 
documents and annotated comments are sent to the offices 
generating comments at. the next submittal stage. -. . .. . :... . . . . . . . . 

. (7) 100% plans_and ·specifications are approved by th~f 
design district and the district advertises and awards the 
c ons truction contract • . -

c . Construction . 

(1) . The contractor,_, submits a CDAP (which may· be a section 
in his overall Quality Control Plan) . The contract laboratory 
(if nee_d~d) ~long. with the Contractor's proposed quality control 
offic~rs· ~z::e, ,ide

1
nt~fie~ !,or tile Con~t~ct;ion Distriqt;:•s .• ; 1 

appr~val. · 
•• i • • I Ji • • I ' : • • ~ 

,; . _ .. C~)i .' .~E~D.:a~ requ.est pt: the .co 1ci~.s,ignates the , . , ., . :, 11 Co~stru~t1on,D1~1~1on La~ or•CE~D- Ep~G~, to be the govern~ent QA 
la9oratory fo,r :9onstru9t;io~ _~forms ,prqvided)' and ,val~date the 
c9n~rap.~f':Z' ·1~ lab,oratory. · , . . · , -~- .. , 

.' :_
1

'. • ' ,\c'J) !The :de~ignat~d ·QA iab~rat~-cy tog~ther 
0

w,i.th CE~D 
as#ist~. ~he. Construction District . in ,reviewing the C:DAP • . :The. __ 
contraqtor •,~ p~oposed ~~boratory: is yalipated by CEMRD ac!=prding 
toq11r,otofbl.!:i -di~c~ssed · 1.n ;Appendices c a:r:id E. _ , , ,, 

.. I . . . . .. . i . . 

: :• ·· ( 4 ) ' c~nstruction district approves/ disapproves the 
contractor's laboratory an9/or CDAP . 
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(5) Construction cleanup begins after CDAP and 
contractor•s · laboratory are approved . 

(6) Cont~actor's Daily Quality Control Report is 
submitted to the Contracting Officer's Representative (COR) 
daily . The COR submits copies to the QA laboratory when 
sampling or analyses are involved. Analytical results are· 
submitted to the QA labora.tory as :~con as ~hey are available . 

(7) Construction work J s comp~eted . 

(B) The contractor submits the Quality control summary 
Report to the construction district. This should include a 
complete data package~ 

(9) The. QA · laboratory prepares the Chemical Quality 
Assurance Report and submits it to the construction district . 

4. The following pages .· contain suggested formats which may be 
used to initiate _interactic;,n among various _Corps elements 
regarding chemical data qual_ity :· management. ~ These would 
initiate a · request for government quality assurance services, -__ .I 
laboratory validation or document review > If: these services are 
initiated by memoranda, the information . called for on these 
pages should be supplied . Examples of formats which might be 
used _for Daily Quality Control Reports and Chemical Quality 
Assurance Reports are also included. ··· - · -~· 
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DATE / / 

SUBJECT: Request f or Evalu~tion o f Commer cia l Laboratory 

Project Narne: ________________ contract 
No .: _______ _ 

superfund __ _ FUDS IRP Other __ _ Phase 

Location: _________________________ state: __ _ 

A- E/Contractor: _____________________ state: __ _ 

USACE Project Manager: ______________________________ _ 
Phone: _ ______ Address. ____________________ _ 

Approximate Sampling 
Dates: - -----------------------Laboratory Name: ________________________ _ 

Address: Phone: ________________________ _ 

POC: ________________________ _ 

· Laboratory .Quality M~n~gement Manual Request .ON I I 
'· ~-- ~ . 

Required analytical methods ·and appr oximate number of samples to 
be taken for above project . 

METHOD 

!· 

I OF WATER SAMPLES 
f OF SOIL/SEDIMENT 

SAMPLES 

State or other laboratory certification which will be required 
,for : this ,project: , · 1 

if the .laboratory is planning to subcontract any samples to 
another laboratory or location, all of these are to be evaluated 
separately . · This request should be sent for verification of 
laboratory status regardless of expiration date on the list of 
•validated laboratories . 
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(SAMPLE FORMAT) 

TO: ____ ~----
FROM: ~-________ _ DATE: / / 

SUBJECT: Request for Government Quality Assurance services (To 
be sent to the requested USACE Laboratory with a copy to 
CEMRD-ED- GC) 

Project Name: ___________ Contract No.: _______ ....;._ 

Superfund __ FUDS IRP · Other _. __ Phase _____ _ 
Location: _____________________ State~-·--.---

A-E/Contractor: ________________ _ State: ____ _ 
USACE Project Manager: _________________________ _ 
Phone: ________ Address: _________________ _ 

Laboratory Name: ________________________ _ 
Address: _____ _, __________________ _ 

Phone: ________________________ _ 
POC: _____________________ _ 

Approximate sampling D-ates: -------------------
The following QA Laboratory supt>ort is requested for the subject 
project: USACE Di vision Laboratory: ______________ _ 

Review and comment on Draft 

A , ' dR _. f 1· t __ n_a_ysis an _ epOi:-!.S o Qua_it y -Assurance Samples, 

• METHOD NO. OF WATER SAMPLES · 

* Includes Blanks 

CF: CEMRD-EO- GC 
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f Includes Background 
Soil Sample 
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( SAMPLE FORMAT ) 

A-E DAILY QUALITY 
CONTROL REPORT 

COE PROJECT MANAGER __________ _ 

PROJECT--------------­

JOINO.---------------
COHTRACTNO~-------------

SUB-coNTRACTOAS OH SITE: 

EQUIPMENT ON SITE. 

WORK PERFOAUEO_IINClUOINO SAMP\.INCil: 

, ··i··, ·:T .... ' 

, • I • 

. : ., 
I 

. I 

B-7 
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HUMIOITY 

a,qw 
SIMI 

Tol2 

~ 

Ory 
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(Conunuano,, ~ , 

Re:ioR'T ~---------PW:>JECT. -----------------­

.t:800. ---------------------
OATE _______ _ 

CUAL.ITY CCNTROl ACTIVITIES (INCLUDING AELD CAllBRA TIONS\ 

. 
: 

""(fl.· -- · '· .. 
. .. -. 

' -
HEAL. TH ANO SAFETY LEVELS ANO ACTIVITIES. . . . 

•, 

.. 
-·-·- - .. 

·-· - . • ·· ··- -· 
-·· ··· · . ... ,_, _ . . ··-·--· .. . - --

PROBLEMS ENCOUNTEREOICORRECTION ACTION TAKEN: 

------ - . ·· •···- ... --~ - ... _ ., 

·- . - ~-- . -- -· .. ···-
-· ··· ·-- · ·-... .. .. .. . . ----

... 

.. t 

SPECIAL NOTES. 

TOMORROWS EXPECTATIONS: 

BY __________ Tm.e ______ _ 
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(SAMPLE FORMAT) 

DEPARTMENT OF THE ARMY 
________ DIVISION, CORPS OF ENGINEERS 

DIVISION LABORATORY 
--,.--,--,----- ' 

(city) (state) (zip) 

subject : Chemical Quality Assur ance Report 

LAB NO . 

Project: 
Intended~U~s-e-=-------------------"------=--
Source· of Material : -----------------------
Submitted by: _______________ .,.... _________ _ 

Date Sampled: ---------' Date Received:~,,_,,.------­
Method of Test or Specification: See attached Tables 1 -
References: _________________________ _ 

REMARKS --

1. CONTRACTOR DATA EVALUATION : (General comments) 

a. ACCURACY: 

b . PRECISION: 

c. LABORATORY CONTMINATION: , ' 
2 . ~A/QC DATA ·· COMPARISON: 

J. OTHER PROBLEMS: 

4 . CORRECTIVE ACTION: 

Submitted by: 

Director, _______ Laboratory 
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APPENDIX , ~ . ; I 
COMMERCIAL LABORATORY VALIDATioN'.PRocEbµREs .) 

. - l : .-
:~ ' . ,, I I : Ii ~ . f . . • ; ' • . ~ i • I I '\ ~'11: ~ ' l j'.• : ,. : ,; ,· •t• ·. ,,,,~, 11·,1 I J ,.,JI I . 

1. . P,n;;i#>.~t·:~~, ~h.is .,~~e,Q,~~~-~~:ac~.~i.~~~~: Ri.~fe~~hf '.: ·~. ~~~ 
evalu~t~-.:.a~ cbllll1l~I'Cl.a1 ·lab~r~_t.ocy · f~+ :'haz,a~-~~:*s ~v~ ·. 1:o , . . . ·,: , . .. 

1 
;,: l· 

chemicCliJ .,~ap.yi;;is eitheij~o,li(AE/Coz:i~ractaQ. . ¥ork ; . ('·~ ,11 ~~. ~-,' 
projie~t~, Muc~ed by: U . "Si , ii..~. h~z~~do~s·l1~~!tti~ . (~1l , ~, ·1 ,f, 
lattf:!:t:; ,. ~n :1~~,as; ~hemi!=a .. h~~ys~~ f9rt~ cl:f~~ :IP.Y) , ~ . 

1 
: ~ f il~ 

~ t . -. ~ . • . . . , •. : • . - . ! . ~, • . • ! .~ • • • # \ i .. J. r . r- .. , , I 1 • • ; • " 

2. Appl:i~abbibv. These·!~rdcedure~.'ap'~ly1,t.t!:faf:1[ci em'~a·· \t .j·; ~ ;, 
analyses: conduc~ed to support inve~~ig,~i.v: '1 :p~ ~~mj'd~~l: r -~r 's l ;~ 
undertak~n by USACE~ : . ' ' . ' ! ,: ·- ! : ' . ! . . .. /I .' r·::;, .. I I 

, . ;·• ; I, ! : !. i ; ! . !' . ljr• I I 

J. Init.iation Proc~dures. A proj~ct -~ana: ~i- £to~! , c~r!ps :.;:ii I 
Disq:-ict or Division contacts CEMRD•E~-GC! ~ ·questing va~i ·r't1on '. 
of ·a contract labor~tory. A·form i~'.provi· ~ in,Appendilx A :or· a' 
memorandum may be written. The name l of th' : project i the · : · 
contract number, analytical methods:to be llstd,.numbers ~f . 
samples of each matrix, estimated .dates of;ls11mp1ing; and anr 
special certification requirements _-should l:!ie' included •. 

4. Implementation Procedures. Ordinarily each step in this 
·sequence is completed before the subsequent step is initiated. 

a. Step· 1. The laboratory ·must submit its 
qualifications • . :This : submittal.,may -be in the form of an 
off-the-shelf Quality Management Manual (LQMM) or in some _other 
for1Dat. Blank information tables can .be requested from CEMRD. 
The submittal includes the following information: : 

. t i 
• Gene,;al Lab Information: (1) Lab name, address·, POC, phone I; 

lab age, number of employees; 
square footage, etc. 

( 2) Type · of analytical work. : ; . . 
routinely performed; ; .· : ' . 

(3) organizational chart and tl..oor 
plan: · • 

(4) Special capabilities. 

• List of previous evaluation/validation programs and most 
recent results. 

• List of EPA and USACE contracts held in the last two years .. 

~ Copy of lab certificates for other environmental programs or 
states. 
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' ' ' 

• Chart of employee training and experience or chronological 
resumes. 

• copy:of QA manual and/or in-house SOP's for analyses to be 
conducted for" the contract including all internal quality 
contrf 1 . practices. . i ! 

• List C?f insi.ruments to be used _f~r the contract and date of 
purchase~ ' .. , i 

' . ' j . 1 I 

1
• The ' laboratory is requested t'o ' furnish above information 

promptly for review •. If it appears:that the c~pabilities of the 
laboratory a·re adequate to meet project requirements,,_; . CEMRD will 
initiat~ St~p 2. . . . 

• • I '.• 

b. Step 2. The Corps of Engineers will provide the 
laporatory with perform~nce audit (PA) .·samples through' 
CEMRD-ED-GC • . ,·Arrarigements '.-:will be :inade with the laboratory for 
the analysis of these samples. The : results will ·be sub~itted as 
directed within.:20 working days after receipt of the PA' samples. 
Failure .to analyze these samples correctly ·and within the 
required time ·· frame may result . in termination of the validation 
process. · Ordi~arily the-· laboratory·, is not .• reimbursed for costs 
involved in the analysis of the PA samples. The details of 
payment must be clarified-- in advance.-. If·any_of ·the results are 
unacceptable, a ·second set .of PA samples may 'be , allowed. • 

. ' 
(1) The performance .. audit samples ·.·are method -and inatrix 

specific. The .results are ·considered ."passing if a particular 
method has no results outside ·thre·e ·.standard deviations as 
determined by USACE, and no more ·· than two.parameters outside two 
standard deviations. Often · a laboratory-will be contacted if 
problem$ such as dilution or calculation errors can be 
·identified. 

c. · Step 3. on-site inspecti"on. A representative· of CEMRD 
will inspect the contract laboratory only after Steps 1 and 2 
have been successfully completed. ~11 in-house SOPs will be 
reviewed. Any 1 problems encountered with the performanc~-audit 

,samples will be discussed with laboratory management at the time 
.of the inspection. The inspecting team will prepare a detailed 

report using the format specified by CEMRD and submit this to 
CEMRD~ED-GC. An exit interview wil~ be held with lab personnel 
in which any problems encountered are discussed. The project 
manager·or contracting officer and/ or the assigned QA laboratory 
will be:invited to send a representative to the inspection. ,, 

1· . · 
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5. conclusion. CEMRD will evaluate lab performance on the 
preceding steps and make a validation decision. A letter and a 
copy of the inspection report will be sent to the USACE 
personnel who initiated the validation process and to the 
laboratory. Ordinarily the letter will specify the methods and 
matrices, the project(s) and the time period (usually 18 months) 
for which the validation is granted . If specific 
recommendations are made by the inspectors, the lab is required 
to respond to CEMRD within a _given time frame. Centralized 
records of validations ·and lab performances are kept at 
CEMRD-ED-GC. If a -laboratory obtains a second contract within 
the eighteen month period, previous performances-will be 
checked . If different analytes/matrices are involved in the 
second contract, only those performance audit samples will be 
sent . If work done for the Corps by the lab has been 
satisfactory, no further pction will be necessary. A validated 
laboratory may not subcontract USACE samples to a second 
laboratory without the knowledge and approval of the contracting 
officer and unless the second laboratory is validated for the 
parameters concerned. 

6. Renewal of Validation. Towards the close of the eighteen 
month period CEMRD-ED-GC will notify USACE users of laboratories 
of the pending expiration of validation. When the next contract 
is awarded, the validation will be renewed. After considering 
use of the lab and previous performance , CEMRD-ED- GC will 
determine which of the steps in Part II will apply to the 
revalidation process . 
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1 . Definition and Responsibility . Chemical Data Acquisition 
Plan (CDAP ) --a document prepared by an Architect- Engineer firm, 
a Contractor or USACE for all field activities, laboratory 
activities, and contract deliverables related to the acquisition 
and reporting of chemical data for HTW investigation or remedial 
activities. For the convenience of the sampling team, field 
activities may be .bound separately: however for purposes of cost 
this should not be considered a separate document. The CDAP · 
must be approved by the CO pr ior to initiation of field ·work . 
In the event corrections and comments on the draft are provided 
by the co, the changes shall be incorporated by the authors in a 
revised plan before final,approval is given. It should be noted 
that the purpose .and content of -the CDAP are essentially the 
same as the Quality Assurance Project Plan (QAP;P) ·required for 
Superfund investigations by the EPA. On Superfundprojects 
QAP P guidance may be followed as an alternative to this 
appindix, but ordinarily the Contract Laboratory Program (CLP) 
should not be used in .its entirety (CLP analytical methods may 
be _spec::ified as _ ~e_ll as ii CLP type data val_idati_on). 

2. Applicability ~ This guide applies~to ali HTW investigative, 
pre- design, and remedia l activit ies undenaken by USACE . A CDAP 
will be prepared. for · each activity and . submitted to the 
appropriate USACE personnel for . rev1ew, ·' comments, and 
recommendations. ,,The . identification· .of these reviewers for each 
type of project is . found in Tables 4, ·_ s·,·' and 6 in Appendix A. 
Once approved, ·· the CDAP is considered part of the contract and 
is enforceable as such •.. · · -· 

3. USACE Chemicai Oua
1

litv' Data Manage.ment. USACE requires that 
quality control (QC) and_ quality assurance (QA) samples be 
collected and analyzed by the contract . laboratory and the USACE 
QA laboratory, respectively . These QC and QA samples .include 
splits or replicates of field samples, rinsate blanks, trip 
blanks and background soil and groundwater samples. QG---samples, 
w~ich represent approximately 10% of the field samples, help the 
prime contractor to identify and diagnose problems related to 
sampling and analysis. QA samples, which represent 
approximately 10\ of the field samples, are sent to a USACE QA 
laboratory by overnight delivery for government monitoring of 
sampling and contract laboratory performance . For additional 
guidance on chemical quality assurance, see Appendix E. When 
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the following procedures, performed by the USACE QA laboratory, 
demonstrate that contract requirements for chemical- quality 
control were not met, contractor resampling and reanalysis may 
be required by the contracting officer. · 

' 
a . Inspection of QA samples to insure that sampling 

procedures correspond to Chemical Data Acquisition Plan (CDAP). 
with regard to sample containers, preservation, labeling, and· 
chain of custody. 

b . Analyses of QA samples . 

c. Evaluation of contractor deliverables specified in, 
Chemical Data Acquisition Plan _ (CDAP). 

. d. Comparison of analyt;i.cal · results obtained by ~ontract 
laboratory . and USACE .. QA laboratory from · split or replicate 
samples. The procedures for obtaining QA laboratory services 
are in .Appendix E to ER 1110..:.1~263. 

: •·. 

4. Contract Laboratory Validation. · Any laboratory performing 
chemical analyses shall be ·validated by USACE Missouri River 
Division (MRD). Laboratories are validated for each 
environmental matrix_ and each. specific• '.analytical method to be 
employed. If the prime contractor selects a laboratory which 
has a current (within one year) validation for all :analytes and 
matrices specific to .its: project, :additlonalevaluation,will not 
be necessacy . A request for the evaluation of commercial 
laboratory should be ·sent to CEMRD to:. verify the status of the 
contract laboratory(ies) ·. · · I°f ·the prime- contractor selects a 
laboratory which does not have a current'-·validation~ the 
laboratory sl)all be validated prior td approval of the. CDAP. 
Commercial laboratory val'idat'ion procedures are in Appendix c to 
ER 1110..:.1-263. samples may not be subcontracted to another 
laboratory without knowledge and approval of tbe contracting 
officer and unless the second laboratory is validated for the 
parameters concerned. · 

5. The CDAP shall address the following topics, not necessarily 
in the presented order within subsections. 

SECTION 1.0 
SECTION 2 . 0 
SECTION 3 . 0 

SECTION 4 . 0 

SECTION 5 . 0 

TABLE OF CONTENTS 
PROJECT DESCRIPTION 
CHEMICAL DATA QUALITY OBJECTIVES -

GENERAL DISCUSSION 
AE CONTRACTOR PROJECT ORGANIZATION AND 

FUNCTIONAL AREA RESPONSIBILITIES . 
FIELD ACTIVITIES 
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5.1 List of Field Equipment, Containers, and 
Supplies 

5.2 Sampling Locations 
5.3 General Information and Definitions 
5. 4 Sampling and Preservation Pro·cedures 
5.4.1 Matrix 1 
5.4.1.1 Locations 
5.4.1.l..l Sampling Procedure 
5. 4 • 1.1. 2 Analytical Parameters . 
5. 4 .. 1.1. 3 Sample Containers, Preservation 

. Procedure and Holding Time 
5.4.2 ·Matrix 2 
5.4.2.1 Locations(s) 
5.4.2.1.1 Sampling Procedure 
5~4.2.1.2 Analytical Parameters 
5. 4. 2 .' l .'3 Sample· Containers , Preservation 

Procedure and Holding Time 
. s;~.3 Matrix 3, etc . 
. ·5. 5 Field Documentation 

'I 
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7 . 2.8 
7 . 2 . 9 
7 . 2 . 10 

tnternal Quality Control Ch~cks 
Corrective Act ion . 
. Data Reduction, Validat ion, a nd 
· Documentation · 

7 . 3 Analytical Method 3, etc . 

SECTION 8.0 CDQM DELIVERABU:S 
SECTION 9.0 REFERENCES . 

6 . project Description .(SECTION 2.0 in •Table of contents). 
This- section of· the CDAP shall include a description. of the wor k 
site and any unusual conditions. Anticipated project start and 
completion dates shall be estimated. This section shall•also 
provide a summary of past and future work at the site including 
past chemical data of significance as well as: a presen~ation of 
the multi-media sampling to. be carried out in: the pr_esent . work 
effort. · 

7. Chemical Data Quality Objectives (SECTION J.0 in· Table of 
Contents) . This section of the CDAP shall include a description 
of the general scope of :work and, irelevant background' information 
as it relates to the. acquisition . of-j::hemlcal analytical data . 
State the objectives of the project: ' what questions must be 
answered and wl)_at decisions must,.be made;. one s pecific objective 
may be completion of the . USACE .·Hazar dous· Ranking System. 
Describe the level and ,exte·nt of,-chemical da'ta required jto,: i 

answer questions and , support .de,ci,si~s-(during the project : . the 
· appro_ach for sample · ?.ol~~ction; : sample '' analys?,.s ,, . an_d· · Q~/QC __ which 
will result in the requ~red ~hemical-;data. ':f'he iextent; -of . ! 
analytical effort and data validation proced~res,to be required 
must be -speci~ied. ' Guid~*ce: for this require~ent caTi.~e founq 
in "Data Quality Objectives for Remetial Respons.e Adei~ities", 
EP~ 540/G- Si/003 . - . ' : i i . . . . : . . · \ '. l i I . 
8 • · Contractor Project organization and Functional Are~' 
Responsibilities (SECTION 4.0 in Table .of contents)~ ~he 
project : organization for the prime contractoxf and ;any :: • 
subcontractors shall be .clearly defined. withi !a discusslion of 
quality ' control responsibilities. The prime! : contractor Is 
Quality Assurance (QA) Officer shall report to a responsible 
senior officer of the company (i.e . , QA management s~all be 
separate from project management). A list of all individuals 
shall be provided and will include QC officers for the! various 
components (those respo~sible for initiating and carrying out 
corrective actions and those involved in the data reporting 
sequence) and all analytical laboratory personnel (supervisors, 
chemists, and techniciatjs) . Resumes of all non- laborator y 
AE/Contractor personnel ?isting education anf: experi;en_ce are 
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required, including personnel collecting samples . List the 
names of field personnel that will wear monitoring equipment . 
The name of the contract laboratory with a brief descr iption of 
location, facilities and capabilities should be included. 

9. Field Activities. Briefly summarize types of field 
activities required by the project. 

10 . List of Equipment, containers, and supplies to be taken to 
the Field (SECTION 5,1 in the Table of contents). This section 
·of .the CDAP shall include all sample.screening equipment to be 
used (brand , model, serial number ) and a description of its 
calibration as well as sampling equipment, decontamination 
supplies and sample containers (specific numbers and types ) . 

11 .· sampling Locations (SECTION s,2 in Table of contents) . 
· This section of the CDAP khall provide the location of each 

sampling point on a . site map. These locations shall be i 
identified by the AE/ Contractor after a ,visual inspection if 
they are not already specified in their Scope of Services or in 
the Specifications. In addltion,· ·at least one -soil sample and 
one groundwater·sample shaLl .be .collected in areas presenting 
the· .le~st potential for co11tamination and shall be used as 
backgr ound samples·. if this ~data :.11as _not been obtained in a 

· previous phase . -- This·. sed:.16ri. shall .describe .the _:rationale that 
gove rned the select ion o_f . . sa.mpling ·'.locations • . • . . . - . . . . . ~ ' · .. [ . .. . . . . . . . . . . -

12. General- Information and Definitions {SECTION s, 3 · in ·Table 
of Contents)., ;_:S.ome commonly used definitions '·aregiven below. 

. - I I . . .- - . . : " :· · : . .• . . ' : . . . . : . . . . . • . . 

. a .:; Contractor Laboratory • . The laboratory perforning 
analysi~' of ,the field samples . -This ,. inay . pe , an AE labor atory, a 
Remedial ,-.ctioni coi:it1:actor lab<;>ratory : .. or .. : a .": laboratory,, ;i ,i, . ,j,,. 

s ubcont:zrapte(1; .. by.: ei~eri. I , .. . . ; .I · n ,, j,1 r ~ · • 1. ; , r _I •l' 1 I 1_. c 
J _: ·:;! ;t• ' .! -: !·: j··. ,· ; . !_ i •· . I ;·: .:.· • j ! : ;_:- -,_. ~°; ·. f ;. -~~ i: !: : ~ , ·.i 
• · . : , b. · .QA and oc· samples ~ Samples analyzed f or the purpose of 
~sse~~~~g the 9Uality of,~e sampl~ng!effP.rt and of the 
analn::ic~l _·data. -~ ·.- QA and QC samples inclui::le splits or replicates 
of. field ·sarnples, rinsate blanks, · trip blanks, and background 
,'(qpgradient ) t";sarnpJ.e~~ : ;~. '- :: i;•i; _ ,i ' \i ,:, .. ; , · , · '-! . .. ~ -:• ;!,J 

Lr. d ~!~~~~l1ob ;s~~~,~~·s . ,. ! Qu~l~~y ~bn~~o
1

i:l:s~a~~~~J' are :°COll,~c·~,~~! by 
-:the1:;sampl-ing ,_tea1n for• us¢ by thei contract,or•s laboratory: :, The 
,ide1;1:tity of thesei-samples· is held bli'nd to the analysts and 
labbratbry lpe;-so~nel ~nt,1.1 dat;a · are in deliverable ·fopn . ; 0 The 
pµrpose -of ,th~ sample is to provide site specific field 
:ff~~~~~~ed, checks~:thar the data :generatedl br the contractor 's 

. : .: :! i. 
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analytical lab are of suitable quality. · QC samples represent 
approximately 10% of the field samples . 

' . 
d. OA Samples. Samples sent,to a USACE . QA laboratory by 

overnight , delivery and analyzed to evaluate AE '..and contractor 
laboratory performance. QA samples represent , approxim~tely .10% 
of the field samples. ',,The .. contractor shall coorc;linate .with .. the 
designated QA laboratory not les·s than· 48 hours:, before · ~ampling 
to assure : that the QA laboratory.is alerted to receive 'the.QA. 
samples ,' .1 • , :. . . . . ,. , · , ": • -. . . . . · 
and process them within the time limits specified by applicable · 
EPA regµl~tions and guidelJnef.:i. :; : ·, , · 1; : ' :' , , i 1. • :• •, 

: ' !I ~• i. I 1 
1

: •. ~ . . ' . • ••; I. P : : :··: . . ,: . . i: : 

· ~ · 1; I e~Iq Split Sampl~s~ Sampl:es .that a;-e coll~c~edi as a. single 
sampl:e;1nli9mogenized; · divi~~d into two, or, more equal' parts~, and 
place~ :into ·separate containe·rs.' The sample shall ' be split in 
the::field •prior ·to delivery,to a laboratory. · ordinarily :split 
samples are analyzed by ·two 'different laboratories. 

: .. . • . . '·: I . 
. • . • , • • • • ' · . • . I 

f . Replicate (duplicate; . triplicate I . etc·. ) Samples~ 
Multiple . gr~b s.~lJip~es ~. -~oll~c~e~ ,~eparately '~-~h.aA equ~11r , 
represent a m,~dl.l;lm -;a'!;_- ~·. giv~h. :::t1;.m.e_ ~an.d loc~~tion .- · This: is the 
required type of ·:c.olld¢ate~, _sam~~~ -'for ~_ol_atile organic analyses 
a nd most groundwater and ·surface'-water samples.- : · · 

. "g • . :Rinsate Blank ~ : :-Saniple's ~consist1i"rig~:cf) re'agent ·water 
collected from a final -rinse of sampling equ'ipment : after the 
decontamination procedure has been performed. The purpose of 
rinsate blanks is to determine whether the s'anipling equipment is 
causing cross contamination ·of samples. · · ; 

h. Tr ip Blank . Containers of organic- free ~eag~nt water 
that are kept with the field sample containers from the time 

·they leave the laboratory until the time they are returned to 
the laboratory. The purpose of trip blanks is to determine 
whether samples are being contaminated during transit iOr sample 
collection. Trip blanks pertain only to volatile organic.­
analyses; therefore, t he containers must contain no headspace . 
Only one trip blank is needed for one day's sampling and shall 
satisfy trip blank requirements for all matrices for that day if 
the volatile samples are shipped in the same cdoler. 

i 

13. sampling and preservation Procedures (SECTION 5.4 in Table 
of Contents) . The CDAP shall include a table, which lists 
sampling locations, matrix (waste~ soil, water, etc . ), number of 
rield samples, •number of split or replicate samples, and number 
of rinsate or trip blank samples . Specific sampling, 
preservati~n, etc. details shall be included. All details 
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shall meet the requirements of one of the following: (a ) EPA 
SW-846 method; (b ) another EPA method; (c ) ASTM method; (d} 
NIOSH method (for air sampling ) ; or (e } another accepted 
published method. Conta•iner and preservation requirements shall 
meet the USACE Sample Handling Protocol (Appendix F ·to ER 
1110-1-263 ) . Each table entry shall include the reference, if 
any, from which the specifications were taken. Any 
modifications to the standard methods must be approved by the co 
with·the concurrence of t he QA laboratory prior to their use. 
All methods should be referenced to the most recent edition of 
their source . If a standard method is not available , the 
AE/ Contractor .or subcontractors s hall propose a nonstandard 
meth~d with validation data. -for appro~al ·by the co. · 

14. Details of sampling and Preservation Procedures. The 
composition and volume ofGample containers shall be specified 
along with a description of their preparation and cleaning . 
Sampling equipment- directly contacting the sample s hall be 
stainless steel or Teflon. The COAP shall describe the 
cleaning· of equipment and precautions for prevention of sample 
cross contamination during collection. Anyfield screening 
methods , employed to select samples for analysis .shall be 
discussed in detail. ~ompositing and homogenizing procedures 
shall be included. · sample containers, : volumes , preservatives 

·and holding times for the common analyses in low concentration 
are pre~ented in Table 0- 1. A more detailed table is presented 
in the Sample Handling Protocol (Appendix F ) ~ 

a. Soil sampling Procedure. Using: sta!nless steel. or . 
Teflon sampling equipment enough solid is removed from a ·· 
spec~fied'depth to fill the required containers. The volatile 
organic ;:samples should: be remov~d fi:ri:tt ,_ with as lit.tle .mixing as 

_pos:~~p;e:\ j -'l'pe f~aining ,soil s_hall b'7 P,l:aq7d in a clea_n ' l; · 
,s.t~·llnl~ssi1stee~:·!bowl - and: 1.mi_xed- :thoroughly ;'!!(1th stainless steel 
:impl.R~~nts•: ·,c,spo~ns! spades,, etc·. ) ,i· ;th~n' -.~~vided amo~g the. sample 
fP1't,~n~:z;-~ .. 'ti;'· be·;.f1,lled and .pro~erly •t>;re~~J;Ved. 9c and/ or QA 
sample· oonta1.ners',shall be ;filled ,from the ·same mixture as . . one 
,o·f. lthe.· sahipl'es. ·· 1, ·:;-' . I , ' : : I : '!~ . : . . - ~,, I ·, I,:, .. . _i • 

: : ·. . .. . ... •·· . ... ,. . ·, . . I t I , . • ' .. I' . I I . • . . : · ' I 
1 ·' i ' ' . · • .. , ., . • ' \ ·t •· I . , ',I t & 1 

. ; ." ':, b.: .! ; 'Grdundwati'er Sarnp'ling Procedure. · Valid, represen'tativ.e 
-;~amp],.~s\tmust· 'be , optained. Before :a sample · is collected from a 
i~'eB.\, · the ··water, level shall' be "measured and recorded. -· Then the 
j~eli •.shair 1be ·._pumped or bailed with clean equipment ·to' remove a 
,quantity' 'of ·water·;!equal! to at least three times the submerged 
volume ot: ,the ·cas.lng and filter pack. · If the well does not 
'Jfecharge,.,fast •leno,itgh to: permit i:enioviri:g three casing volumes, 
the:r. 'wel'l • ·shall be pumped or bailed dry, and sample~ as soon as 

-sufficient ·recharge has occurred.' The field parameters of pH, 
.. -·· . ,· , 

. . : 
I 

. I' 
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I ,, 
condue:tivity and temperature must be stable before sa~pling. 
containers· to be analyzed .for volatiles should, be fill~d first 
allowing no hea.dspace and .with as little disturbance of_ the . 
water as possible. If preservative is added to the bottles 
prior to-shipment to the.field, ,care must be taken,no~c~o 
overfill.the containers-and pH must be measured on sampies where 
a value is specified., ! . : : : ·· . ' · 

1 . _' : ; , • · I . 0 

I I • 1'..i ~ 

· · . c., ! Other Matrices. , ,.sampling meth'ods :'and. ,equipment!:used · 
sl)all • meet the requ"i'r.emen.ts of EPA or NIOSH metho~s•J ·. ,_;, ":· · ! 
: . •, t• :i I ! ,, r ; • 1 • ,. 1 ,; ., , i. 1., t' • I ,; · fl : : - l · · · ..f •· i, .~. ,: , 1 1 • . · . 

is., ~·fie-id Documentation- CSECTION s,s .. fn iTable ·of Contents}·. 
The:system •for identifying and tracking the sample$;sh~ll'be 
c;1escribec;l, -and shall :inclµde• .. t:he recording .of : f i~-ld• ;da t,a ,· in .- · 
permanently bound noteboo~ ~long with the me~hod of relating 
the i~-ield data to .the• proper:samples..·. All field'documenta~ion 
shall be 'done · in indelibl~ .ink.' Daily Quality C(:mtrol :Reports 
shall be prepared daily, dated, :signed by the site manager,. and 
sent to the co. These reports shall include (with respect to 
chemistry) weather information at the time of sampling; samples 
taken with reference given to appropriate sections of the CDAP, 
tield'instrument ·measurements and .calibrations •. Any deviations 
from ' the ·~CDAP .shall be .stated . · All field documentation will 
become part of the project - files • 

.. : _; . 

16. Sample Chain of cu~tody and Trans~ortation . (SECTION 6,0 in 
Table of Contents). All sample labeling, packing, , 
transportation and chain of custody procedures .shall follow the 
USACE Sample -Handling Protoc:ol . (Appendix '. ·F.· to' iER lll0-1-263). 

. . ·:, . : ; ; · . . ; . ; . . . . .' . :· . . '", .. -· .. . . . :, . 
17. <Laboratory Analytical Procedures (SECTION 1,0 in Table -of 
contents). Specific laboratory procepuraL details shall be . 
included. Each method shall 0 be specified .exactly and:::tin detail 
by- one of the following: (a) reference t ·o . an EPA SW-846 method; 
(b) reference to another EPA method; (c) reference to an ASTM 
method; (d) reference to a NIOSH method (for air analysis); (e) 
reference to another accepted published method; (f) reference to 
an accepted published method with a description of any ·­
deviations from the published procedure; or (g) complete 
description of the procedure, e.g., copies of laboratory 
instructions. EPA SW-846 methods shall be used where possible. 
Generally, nonstandard methods are not allowed. In special . 
cases that require the consideration of nonstandard methods, the 
contract laboratory _shall •be prepared to provide validation 
data. The use of proposed nonstandard methods requires prior 
approval of the co. A list of sample preparation and 
analytical methods most frequently used is presented in Table 
D-2 . A table shall be included which lists for each matrix 
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sample prepar ation method number, analytical method number, 
analytes and laboratory quantitation limits . 

18. Preventive Maintenance. The instrument, including 
manufacturer, model, accessories, etc . , shall be specified and 
preventive maintenance shall be described. Preventive . 
maintenance shall be performed by qualified personnel. Records 
of repairs, adjustments and calibrations shall be maintained and 
available for inspection by the co on request . 

19.: Instrument Calibration and Frequency. Description of the 
procedure used for calib~ation and frequency of checks is 
required for each instrument or method. These shall be · 
consistent with the requirements of the contract and the 
analytical method. 

20. · Analytical Methods. 'Include the required concentration 
range and data on the sensitivity (detection limits}, precision, 
and accuracy when this information is not included in the 
method~ !Indicate how -preexisting data on sensitivity, 
precision, and accuracy were determined, and procedures to be 
used to validate the method. state source and purity of 
analytical reference materials and laboratory chemicals 
necessary .to perform the analyses. Nominal .detection limits for 
common analytes are given in Tables o~3 ,and D~S. DQO's for 
specific projects will ,affect the value ··of required detection 
limi_ts and goals for precision, accuracy-,~Jid ::_ce>mpleteness • 

. J • . . :· .· ' j .. ·, ·: .... ·. :·· . .: ·, -· . . . . . . . . : , . • :; --: l ' : ·• . . . . 
21.· ·: =Method Specific Data -ouali ty Objectives: .:; Provide 
objectiv·es ·- 'for precision, accuracy, det~c;:tion .. limits~ . and 
completeness . DQO's for accuracy and precision. established for 
each:measurement ·paraineter •will'be. based : on prior knowledge of 
1;'.heLspecific measurement· system: u!i;-ed -andi method validation 
studies -employing replicate. analyses, spikes·, ·standards, 
calibrations~ ··recove.ries:, ; control charts 7and project s pecific 
:requiretn~nts. ··Completeness refers: to the; amount of valid: data 
pbta;inai:>3:e (by ··the speci~ic method in· the laboratory used with 
~e: ,ii.nstrument · to· be employed} from a measurement system · 
compared to the ·expected· amount of data, and is usually 
expressed as a , percentage'. · · 

22; ouaiitt Control Checks. Quality control checks are · 
necessary to evaluate performance reliability for each 
measurementf parameter·. Describe procedures to assess the 
precision~ accuracy ~nd completeness of the measurement. The 
numbers :and types of internal laboratory QC checks and samples 
proposed•(e.g., ~lanks, duplicates, splits, spikes, surrogates, 
and reference standards, as applicabfe} shall be defined 
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clearly. At a minimum these must be run at the. rates prescribed 
in the individual methods. The laboratory's established 
practice for including control samples among the samples 
analyzed and any additional controls required by .the present 
project shall be described. Describe the feedback systems used 
to identify problems by means of the results obtained fr.om 
control samples. Limits of data acceptability shall be 
include·d. Results from laboratory . internal quali:tY control, 
checks shall be reported with th¢ analytical data . Standard 
forms should be used; preferably CLP or.· SW-846 recommended 
format. · ' · · ,, .·· •t - :,,:::., ;: . 

. • . : 11 · 
I J . l . ' ! : ' . . -_ I I : • .' ~ ~ ! . •. . ! . I I 

23. ,· Corrective Action. ~la:hs for corrective action~1·/to be' I I ! 
taken when results appear; !unusual, questionable, or l.:imi ts of 
acceptability are exceeded shall be included. When limits of 
acceptabl1ity are exceeded, information justifying the poor 
recovery .or precision shall be documented. Describe how 
reestablishment of coritror is demonstrated. 

24. Data Reduction. ·-validation. and Documentation. Equations, 
including units; requir~d to_ calculate,. the . . concentration or: 
value of the ·measured ·parameter·, 'shall .be ~-included. :: Describe _ 
the data management systeriis ' wliich collect .,raw:~da:ta., -store data, 
and document quality ·control' data . ----- I-f .:statistical •procedures 
are used for data review before reporting, include descriptions . 
Data validation procedures' it"nci organizat;iQ~,is_l.!_~_1,1 be _specified. 
Data ·validation shall be conducted as ·determined ~by~ :the Data 
Quality Objectives . · ~ =. -~ 2 • _, - .. ~ ·· 

25. CDOM Deliverables (SECTION 8 . 0 .i.~ ~:T~~ie :of· -~~nt~~ts) ~ ':: The 
contractor -shall address the .frequen~ ; ~nd content of chemical 

_data quality control reports that shall be submitted during the 
project . · 

a . Daily Quality Control Report (DQCR) during field 
activities. 

b. Daily Quality Control Report from the contract 
laboratory if this is required in the specifications or Scope of 
Work. 

c . Departure From Approved Plans. Include problems 
identified, corrective actions, and verbal/written instructions 
from USACE personnel for sampling or re- analysis. These reports 
of significant problems should be sent to the co within 48 hours 
of the occurrence . 
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d. Data Report to the OA Laboratory. The contractor's 
data must be submitted to the designated quality assurance 
laboratory (for data validation and comparison purposes) as ·soon 
as it is available. This submittal should include all sample, 
blank and internal quality control results such as spike and 
surrogate recoveries and agreement between replicate analyses. 
Interim data reports may be requested if the project warrants. 
A complete data set should also be submitted to the executing 
FOA for evaluation. If the submission of raw data ·such as 
chromatograms is required , it should be specified in the 
approved CDAP. 

e. ouality control summary Feport {OCSRl/Final 
Investigation Report . Ordinarily these reports are completed 
within thirty days of the availability of results. The QCSR 
addresses quality control.practices employed and summarizes the 
DQCR. For investigative activities the QCSR may be included in 
the Fin.al Investigation Report. 

f. · · Final Investigation Report. 
projects). 

(For investigation 
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TABLE D-1 

SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES 

Maximum . 
H2lsUng ~il!l~:!

4 

Ea:t~metei;:
1 2 

E:rese~~t12n
3 Extrac- Anal-

Hslt:tix ~ont~inei:: .. tiobl l!:Si~ 

Water Volatiles 2 X 40 mL 
. 0 

Ice. to 4 C 14 d 
G, Septa 4 drops con 
vial HCl or NaHSO 4 

I to pH <i 
Water B/N/A 2 X l L Ice to 4 C 7 d •40 d 

amber G 
; . 

to 4°c Water PCBs, 2 X l L Ice 7 d 40 d 
Pesticides amber G 

wa5er ~etals5 l X l L P HN0
3 

to pH<2 6 
mo 

Water TRPH 2 X J. L Ice to 4°C 28 d 
amber G HCl to pH<2 

Water Common6 l X 1 L G Ice to 4°C 28 d6 
anions 

Water Explosives 2 X 1 L Ice to 4°C 1 ·d 40 d 
amber G 

Water Cyanide l X l L p Ice
8
to 4°c 14 d 

Nao to · 
pH> 12 

Soils/ Volatiles 2 X 40 mL Ice to 4°C 14 d 
Sed. or 2 x 125 mL 

G, Septa vial 

Soils/ B/N/A, PCBs l X 8 oz G Ice to 4°c 14 d 40 d 
Sed. Pesticides 

Soils/ Metals, 1 X 8 oz G Ice to 4°C . 6mo5 
Sed. Cyanid (TRPH: 

TRPH 28d) 

Soils/ Explosives l X 4 oz G Ice to 4°c 14 d 40 d 
Sed . 
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1. B/N/A • Base/Neutral/Acid extractable organics; TRPH = Total 
Recoverable Petroleum Hydrocarbons. 

2. All containers must have Teflon-lined seals (Teflon-lined 
septa for VOA vials). G = Glass; P ~ High density polyethylene. 

3. Sample preservation will be done in the field immediately 
upon · sample collection • . . If pres.ervative is added to the 
bottles prior to shipment, care .must be taken not tp overfill 
them and pH should be checked. If samples are filtered in the 
field, differential pressure methods and 45 micron filters will 
be used. (Preservative is added after filtration . ) VOA samples 
must never be filtered. · 

' 4. When only one holding time is given, it implies total 
holding time from sampling until analysis. 

5. Total Recoverable Metals for water samples. Holding time 
for Hg .is ~8 days; ~or Cr(VI) is 24 hours. 

- , _ - - - 3-
6. Cl, Br, F, N03 , N02 , P04 , 
orthophosphate requi~es fiitration. 
analysis is 48 hours for N02-, No3-, 
with H2so4 to pH< 2. 

r, 
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TABLE D-2 
EPA METHODS FOR SAMPLE ANALYSIS 

Part 1. General Information. All sample analyse~ of water or 
soils will be performed using standard EPA methods as listed 
below. All procedures specified must be followed exactly with 
no deviations unless modifications are specifically authorized 
by the government's QA laboratory. All method QC requirements 
will be followed explicitly. The running of QC duplic~tes and 
spike samples shall be in accordance with the laboratory .QA/QC 
Plan as set forth in the LQMP, or at a ·minimum rat_e .of 1 in 20 

·but at least i per batch ~ The detection limits stated-in each . 
method must be· met by the AE laboratory~ All samples must be 
extracted and analyzed within the specific holding ·times , 
specified by each method. All analyses must be performed by the 
validated laboratory (in-house ) and may not be subcontracted out 
to another laboratory. ·_ "EPA~CLP methods may be substituted for 
analytical parameters included in the CLP Statements of Work. 

Part 2. Methods r"or the ·Determination of Metals (RCRA and 
Priority Pollutants) by Atomic Absorption and Inductively 
Coupled Plasma .. 

Metal 
Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

- . Extra-ction a·na Ana~y-sis Method 
Techniaue1 soi~ /Sed . · Groundwater · " surface Water2 

DA CLP 4/7040 3005/7040 .. 204 .1 . 
GF CLP4/7041 3020/7041 204.2 
ICP CLP /6010 3005/6010 200.7 

GF 3059/7060 Inc~/7060 206.2 
H Inc /7061 Inc /7061 206.3 

DA 3050/7080 :fo05/7080 208.1 
GF 3050/7081 3020/7081 208 . 2 
ICP 3050/6010 3005/6010 200.7 

DA 3050/7090 3005/7090 210.1 
GF 3050/7091 3020/7091 210.!-
ICP 3050/ 6010 3005/6010 200.7 

DA 3050/7130 3005/7130 213.1 
GF 3050/7131 3020/7131 213.2 
ICP 3050/6010 3005/ 6010 200.7 

DA 3050/7140 3005/7140 215.l 
GF 
ICP 3050/6010 3005/6010 200.7 

D-14 
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Metal 
Extraction and Ana~ysis Method 

Techniaue1 soil/Sect. Groundwater surface Water2 

Chromium (Cr) 

Copper (CU) 

Iron (Fe) 

Lead (Pb) 

Manganese ~Mn) 

· Mercury (Hg) 
-

Nickel (Ni) 

Selenium (Se) 

I 

'. ' • I :· • j ~ ;~ _I: • • 

Sodium (Na) 

Thallium (Tl) 

: 

Zinc (Zn) 

DA 
GF 
ICP 

DA 
GF 
ICP 

DA 
GF 
ICP 

DA 
GF 
ICP 

DA 
GF 
ICP 

t . 

c:v 

DA 
GF 
ICP 

GF 
H 

~ .· i:J?A 
GF 
lICP 

DA 
GF 
ICP 

DA 
GF 
ICP 

DA 
GF 
ICP 

3050/7190 
3050/7191 
3050/6010 

3050/7210 
3050/7211 
3050/6010 

3050/7380 
3050/7381 

.3050/6010 

:1050/7420 
3050/7421 
3050/ 6010 

3050/7460 
3050/7461 
3050/6010 

Inc3/7471 

3005/7190 
3020/7191 
3005/6010 

3005/7210 
3020/7211 
3005/6010 

3005/7380 
3020/7381 
3005/6010 

3005/7420 
3020/7421 
3005/6010 

3005/7460 
3020/7461 
3005/6010 

Inc3/7470 

3050/7520· . 3 005/7520 

3050/6010 

3059/7740 
Inc /7741 

'. , ! i 
~0~0/7i760 
3050/77.61 
]050/6010 
\ l i 

3050/77.70 

3050/6010 
, . I 

' 3050/7840 
3050/7841 
3050/6010 

~050/7950 
3050/7951 
3050/6010 

D- 15 

3005/6010 

Inc~/7740 
·1nc /7741 
• •' · I ' I . .'i i~c;:~/776p; . 
· Inc;: /7761 
l'005/60~0 
I • I ,, 
30~5/7770 

~'005/6010 
j. : 

I 

3005/784.0 
3020/7841 
~005/~010 
' . 

3005/7950 
3020/7951 
3005/6010 

218.1 
218 . 2 
200.7 

220 . 1 
220.2 
200.7 

236.1 
236.2 
200 . 7 

239.1 
239 . 2 
200 . 7 

243.1 
243.2 
200.7 

245.1 

249.1 
249.2 
200~7 

270.2 
270 . 3 
I i.; ;L,i, 

2 'f'.2.! li r. i 
272 o 2 I 

200.7 

'' 273.1 
273.2 
200 . 7 

. ---
279 . ·1 
279 . 2 
200.7 

289.1 
289 . 2 
200.7 
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Table D-2 (Cont'd) 

Part 2. Methods for tbe Determination of Metals (RCRA •and 
Priority Pollutants) by Atomic At>sorption and Xnductively 
Coupled Plasma (continued) 

NOTES: 
i. Abbreviations: DA c Direct Aspiration; GF = Graphite 
Furnace; H c Hydride; c:v ~ Cold Vapor; I~P ~ Inductively Coupled 
Plasma. 

2. (a) Any water samples may be analyzed by the groundwater 
techniques. Groundwater samples must be analyzed by these, 
techniques. Surface water and other water samples (drinking, 
silo, leachate, etc.) may be analyzed by the 200-series ·or the 
SW-846 series methods.- , · 

(b) Other extra9tion procedures may be appropriate instead 
of those listed. Methods 301o · (for flame and ICP) and 3020 (for 
graphite furnace) are used as extraction procedures for Total 
Metals and are used in TCLP .methodology. Method 3040 is used to 
extract metals from. 0i3:y wastes (greases, waxes, etc. ) • ... 

(c) All 200 series methods are.from EPA 600/4-79-020 (1983) 
"Methods for Chemical Analysis of Water and Wastes"; a11 -·other 
methods are from SW~846 (1986), "Test Methods for Evaluation of 
Solid Waste". · · · 

3. Method-specif·i~ extraction prc:>cedure is incorporated into 
method. 

4. Follow CLP sample preparation procl!dures. 
in SW-846 is inadequate in this regard. · 

D-16 
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Part J. Methods for the Determination of Non-Metallic Analytes 

organic Analytes 
Anal~tic~l M2tho~s 

Technigue
1 

soil/Sed Groundwater surface Watex:2 
Halogenated 

5030/80103 6013 Volatile Organics GC 5030/8010 
Non-Halogenated 

5030/80153 602 3 Volatile Organics GC 5030/8015 
Aromatic 

5030/80203 . 602 3 Volatile Organics GC 5030/8020 

Organochlorine GC 3540/8080 3510/8080 608 
Pesticides and PCBs 3550/8080 3520/8080 

' Organophosphorus GC 3540/8140 3510/8140 
Pesticides 3552/8140 3522/8140 

509BlO Chlorinated GC Inc /8150 Inc /8150 
Herbicides 

Volatile Organics GC/MS Inc4/8240 Inc4/8240 624 ._ . . 
, , 

GC/MS5 Base/Neutral Semi- 3540/8250 3510/8250 625 
volatile organics 3550/8250 . : :3520/8250 . . 

3540/8270 3510/8270 
3550/8270 . 3520/8270 

I 

Acid Semivolatile GC/MS 35·40/8250 3510/8250 625 
Organics 3550/8250 3520/8250 

3540/8270 3510/8270 
3550/8270 3520/8270 

.. 

GC/MS . . ·Inc4/8280 - .;Inc4/8280 o·oxins. etc~ .. :613 ; . I 
. •: . 

Polyriuclear Aromatic HPLC , 3540/8310,, 13510/83'10 
Hydrocarl)ons. ~ . . · 3550/8310 3520/~310 

I 

I . 
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Table D-2 (Cont'd ) 

Inorganic Analytes 

Total and Amenable 
Cyanide 

Sulfide 

Sulfate 

Nitrate 

Chloride · 

Common Anions6 

Total Organic Carbon 

Oil and Grease 

TRPH7 

Ignitability 

Corrosivity 

Reactivity 

EP Toxicity 

TCLP 

pH 

Gross alpha and beta 

Explosives 

Techniaue1 

IC 

IR 

IR 

(Section 

Soil/ 
sediment 

Analytical 
Groun2-
water 

9010 or 9012 

9030 9030 

9035, 9036, or 9038 

9200 9200 

9250, 9251, or 9252 

9071/413.2 

9071/418.17 

1010 or 1020 

9060 

413.2 

418.1 

Methods 

335 

376 

375 

353, 

325 

300.0 

42910 

415 

r,. 1413. 2 

418.1 

9045 9040/1110 9040/1110 

.1. 3 .3 pnd 7 . 3.4 of SW- 846) 
A 

13108 1310"" 

1311819 1311819 

9045 · 9040 

9310 9310 

11 11 11 
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NOTES: 
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1. Abbreviations: GC = Gas Chromatograph; GC/MS m Gas 
Chromatograph/Mass .Spectroscopy; IC= Ion Chromatograph; IR= 
Infrared Spectroscopy; HPLC = High Pressure Liquid 
Chromatograph. 

2. (a) All water samples may be _analyzed by these techniques. 
G_roundwater samples must be analyzed -by these techniques. _ 
surface water and other water samples (drinking, silo, leachate, 
etc.) may be analyzed by the 200-series or the SW-846 series 
methods. Soil or sediment preparation unless otherwise 
specified involves extration of a predetermined weight of the 
dried samples with a fixed anount (500 mL) of water. 

(b) All 300-600 series methods are from EPA 600/4-79-020 
(1983) flMethods for Chemical Analysis of Water and Wastes"; all 
other methods are from SW-846 (1986), "Test Methods for 
Evaluation of Solid Waste". 

3. Direct injection may be used for high concentrations of 
contaminates in water. It is preferable to use Method 8240. If 
Method 8010, 8015, 8020, 601, or 602 is used~ it is necessary to 
confirm results with a second GC column or a validation by 
GC/MS . 

4. Method-specific extraction procedure is incorporated into 
method. 

5.1:.Either method may be used. Extract cleanup by Methods 3600 
is usually also required • 

. 6. · Common anions are fluoride (F-)L chloride {Cl-), brom·~~ 
(Br- ), nitrite C!Q2 -: ) , nitrate (No3 ) , Orthophosphate· (Po4 ) , 
and su~fate (S04 J• 

7. Total' Recoverable Petroleum Hydrocarbons. Follow extraction 
procedur~s 9071 through Step 7.11 and then dilute with•freon-113 
to 100 mL. 

8. •E.xtraction procedure . only. Analysis must follow. 

9. Federal Register March 29, 1990. TCLP leachates are 
analyzed by one or more of the following methods. Scope must 
specify .which analyses are to be performed on TCLP leachate 
extracts. 
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Table D-2 (Cont'd) 

Metals: Methods.6010, 7060, 7470, and 7740 
Pesticides: Method 8080 ·· 
Herbicides: Method 8150 
Volatile organics: Method 8240 (Zero headspace TCLP 
extraction required·) 
Semi-volatile organics: Method 8270 

10 •. Standard Methods for the Examination of Water and 
Wastewater, 16th Edition, · i985 • . · 

11. USACE method developed by Cold Regions Research and 
Engineering Laboratory to be obtained from CEMRD. 

, 
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Table D-3. Inorianic Analysis Nominal Values for Instrument 
Detection Limits. 

Analvte; 

Aluminum, Al 
Antimony, Sb 
Arsenic, As 
Barium, Ba 
Beryllium, .Be 
Cadmium, Cd 
Calcium, Ca 
Chromium, Cr 
Cobalt, Co 
Copper, cu 
Iron, Fe 
Lead, Pb 
Magnesium, . Mg 
Manganese, ,. Mn 
Mercury, Hg . 
Nickel, Ni ·-

· Potassium, •· K 
Selenium, Se 
Silver, Ag 
Sodium, Na. 
Thallium, Tl 
Vanadium, V 
Zinc, Zn -cyanide;· CN j. I 

" ... ; : ' ' ~. . . t; 

User's 
Guide 
to CLP ICP 
.yg/L uq/L 

200 45 
60 32 
10 53 

200 2 
5 0.3 
5 4 

5000 10 
10 7 

'so 7 
25 6 

100 7 
5 42 

5000 30 
15 2 

0.2 
40 15 

5000 
5 75 

10 7 
5000 29 

10 10 
50 8 
20 2 

' 10 - ir 

SW-846 

AA-DA 
ug/L 

100 
200b 

2 
100 

·s 
5 

10 
50 
50 
20 
30 

100 
l 

10 
0.2c 

40 .· 
:,10 

2b 
10 
· 2 

100 
200 

5 
i' 

AA-GF 
ug/L 

3 
1 

0.2 
0.1 

1 
1 

1 

2 

l 
4 

Important Note; These estimated instrument detection limits are 
to be used as a guide. The actual detection limits are matrix 
dependent and sample dependent. For ICP, each instrument must 
have an established analyte interference table as per Method 
-6010. · See Method 6000 or 7000 for further guidance. · 

a. · AA-DA = Atomic Absorption Direct Aspiration 
• · AA-GF = Atomic Absorption - Graphite Furnace 

·b. Gas hydride technique 

c. Cold vapor technique 
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Table D- 4 . Volatile organic Analysis Nominal Values tor 
Practical Quantitation Limits 

Analyte; 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1, 1-Dichloroethene 
l, 1-Dichloroethane 
1, 2-Dichloroethene 
Chloroform 
1, 2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate . 
Bromodichloromethane 
1,2-Dichloropropane 
cis- 1,J- Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-dichloropropene 
Bromoform 

· 2-Chloroethyl Viny~ . Ether 
4-Methyl~2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Xylenes (Total) 

D- 22 

Ground 
Water 
ug/L 

10 
10 
10 
10 

5 
100 

5 
5 
5 
5 
5 
5 

100 
5 
5 

50 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1q 
50 
50 

5 
5 
5 
5 
5 
5 
5 

Low Soil 
Sediment 
ug/kg 

10 
10 
10 
10 

5 
100 

5 
5 
5 
5 

~ 
5 

100 
.5 
5 

50 
, 5 
. 5 

5. 
5 

. 5 
· _5 

5 
. 5 

5 
10 
50 
50 

5 
5 
5 
5 
5 
5 
5 
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Table D-5. semivolatile Organic Analysis Nominal Values for 
Practical Quantitation Limits 

Ground Low Soil 
Water Sediment 

lm~lyte; ugLii ugLkg 
Phenol 10 660 
Bis ( 2 - chloroethyl) ether 10 660 . 
2-Chlorophenol 10 660 
l,J-Dichlorobenzene 10 660 
1,4-Dichlorobenzene 10 660 
Benzyl alcohol 20 1300 
1,2-Dichlorobenzene 10 660 
2-Methylphenol 10 660 
Bis (2-chloroisopropyl-)ether 10 660 
4-Methylphenol 10 660 
N-Nitroso-di-n- dipropylamine 10 660 
Hexachloroethane 10 660 
Nitrobenzene 10 660 
Isophorone ' 10 660 
2-Nitrophenol 10 660 
2,4-Dimethylphenol 10 660 
Benzoic ·Acid 50 3300 
Bis(2-chloroethoxy)methane 10 660 
2,4-Dichlorophenol 10 660 
1,2,4-Trichlorobenzene 10 660 
Naphthalene 10 660 
4-Chloroaniline 20 lJ00 
Hexachlorobutadiene • 10 660 
4-Chloro-3-methylphenol 20 lJO0 
2-Methylnaphthalene 10 660 
Hexachlorocyclopentadiene 10 660 
2., 4 ,.6-Tri-chlorophenol I ' I·. 10 660- 1. ' 
2, 4.-,.5.:-:Triphlo:z::ophenol 50 3300 
2-Chloronaphthalene 10 660" 
2-Nitroaniline 50 33·00 
Dimethylphthalate 10 660. 
Acenaphthylene 10 5.:n ..,.., 
2,6-Dinitrotoluene 10 660 
J-Nitroaniline· 50 3300 
Acenaph'thene; I 10 660 
2, 4-Dinitrophenol . · 50 3300 
4-Nitrophenol 50 3300·-
Dibenzofuran 10 660 
2,4:..l>inftrotoluene 10 660 
Diethylphthalate 10 660 
4-Chlorophenyl phenyl ether 10 660 
Fluorene 10 660 
4-Nitroaniline 50 3300 
4,6-Dinitro-2-methylphenol 50 3300 

0 -,.2 3 
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Table D-5. (Cont'd) 

Analvte; 

N-Nitrosodiphenylamine 
4-Bromophenyl phenyl ether 

·H.exachlorobenzene 
Pentachloropheriol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benz·o (a) anthracene 
Chrysene · 
Bis(2-ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
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Ground 
Water 
ug/L 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Low Soil 
Sediment 
ug/kg 

660 
660 
600 

3600 
660 
660 
660 
660 
660 
660· 

1300 
660 
660 
660 
660 
660 
660 
660 . 
660 
660 
660 
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Table D- 6. Pesticide/PCB Analysis Nominal Values for Practical 
Quantitation Limits 

Ground Low Soil 
Water Sediment 

ADs!l:£te: ugLl! ugLkg 
Aldrin 0.04 2.7 
alpha-BHC 0 . 03 2.0 
beta-BHC 0.06 4.0 
delta-BHC 0.09 6.0 
gamma-BHC (Lindane ) 0.04 2.7 
Chlordane (technical) 0.14 9.4 
4,4'-DDD 0.11 7.5 
4,4'-DDE 0.04 · 2. 7 
4,4'-DDT 0.12 8.0 
Dieldrin 0.02 1.3 
Endosulfan I ' 0.14 9.4 
Endosulfan II 0.04 2.7 
Endosulfan sulfate 0.66 44.2 
Endrin 0.06 4.0 
Endrin aldehyde 0.23 15.4 
Heptachlor 0.03 2.0 
Heptachlor epoxide 0.83 55.6 
Methoxychlor 1.76 117.9 
Toxaphene 2.4 160.8 
Aroclor-1016 0.5 80.0 
Aroclor-1221 0.5 80.0 
Aroclor-1232 0.5 80.0 
Aroclor-1242 0.65 43.6 
Aroclor-1248 0.5 80.0 
Aroclor-1254 1.0 160.0 
Aroclor-1260 •: ; , ' j ' , 1· .,,1 :· qi 160. ~ : "' •. I ,. ►·. ,; 1, 

•' ,, _, ·. I I i \ ,'. 

I . ! : : : 

, I 
I I 

·, 
I' 
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1. Purpose. This appendix defines the components of USACE HTW 
chemical quality assurance and delineates·the responsibilities 
of those USACE elements which provide these services. 

2. Applicability. The policies in this appendix apply to all 
HTW projects executed DY USACE distr~cts, divisio~s and other 
FOA and t,heir contractors. Every project must be assigned _a QA 
Laboratory~ QA functions may not be contracted out directly by 
the FOA to commercial enterprises. Sample analysis may be · 
performed by a commercial lab under direct contract to the USACE 
QA Laboratory. 

' J. Elements and Responsibilities of USACE Chemical Quality 
·Assurance. CEMRD is appointed by HQUSACE to exercise the lead 
in_Corps-wide chemical data quality management and maintain 
consistency · in this effortfor all HTW activities. The elements 
of chemical data quality management involved in quality 
assurance are document review, analysis of field quality 
assurance samples, generation of the Chemical Quality Assurance 
Report (CQAR), validation of commercial laboratories, and 
assignment of quality assurance responsibilities. The first 
three are responsibilities transferred to the assigned quality 
assurance laboratory for a given project . The latter two 
activities remain the responsibility_of CEMRD. 

4. Procedures. The following procedures are followed for each 
investigation and remedial activity involving chemical analysis. 

a. · The proj;ectmanager/COR•notifies CEMRD and the preferred 
QA'Laboratory (CEMRD- ED-GL or the geographic USACE Division 
Laboratory) of the need for chemical quality assurance services . 
A suggested format is provided for this . purpose. If a 
memorandum is preferred the same information should be included. 

b. The proposed QA laboratory requests project s~cific 
.'assignment providing CEMRD with information on procedures which 
will be employed to discharge their responsibilities. The 
suggested format provided in this appendix or a memorandum which 
addresses the same information should be sent ~ 

·c. CEMRD confirms the assignment in writing to the project 
manager/CCR and the Division Laboratory and monitors the 
chemical data quality management through oversight review of 
ER 1110- 1- 263 
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documents and review of the Chemical Quality :Assurance Report . 
To facilitate this the quality assurance laboratory should send 
copies of their comments and of the CQAR to CEMRD as soon as 
these are available. 

d. The quality assurance laboratory will either analyze the 
QA samples in- house or send them to a USACE validated commercial 
laboratory for analysis. Analysis in- house requires metho~!and 
matrix-specific validation.by CEMRD. Ongoing retention of : 
validation requires periodic analysis of .performance ,audit · 
samples and labor~tory site audits . · Internal: quality-control 
specified i~ the methods~~blanks, replicate analyses, - spikes, 
surrogates, etc . -:must .. be ,included . and reported. in the_. :anlllyses 
of the QA samples and 1 :re$ul t~ : m:ust be reported • . •, . , :. , 1, . ,, . .. . 1 : ·, 

• I ,, , 1.' I 1 • 

1 .e . USACE quality , .assurance labor.atories ! ;are required, t9 
maintain a Laboratory! Quali~y Management Manual which is ;Updated 
regularly. The manual should contain chronological resumes of 
all HTW chemistry-personnel, a list of instruments and 
accessories with dates of purchase, and SOP's for the following 
activities: 

(1) sample check- in, logging, and cooler packing procedure, 

(2) in-house chain· of custody, 

(3) ·glassware cleaning, 

(4) analytical procedures used in- house, 
. ' 

(5) data analysis and reporting, 

(6) quality contr ol procedures eJployed for eachr,analytical 
· method. 

A copy of updated pages or the revised LQMM SQould be sent to 
CEMRD when these are generated. 

f. The validation of commercial laboratories for nab¼-onwide 
USACE work is centralized at CEMRD. If a Division Quality 
Assurance .Laboratory assists in this effort by sending an 
inspector to a commercial labor~tory, CEMRO will be notified 
immediately by phone of general inspection results. A written 
report will be prepared by the inspector and sent to CEMRO 
within two weeks of the inspection date, and should not specify 
approval ·but rather make recommendations based on the 
inspection. The formats of the inspection checklist to be used 
and of the report will be pr ovided to the inspector by .-CEMRD . 
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CEMRD will take into account all aspects of laboratory 
performance during evaluation and determine extent and length of 
validat·ion, and make an approval recommendation to the 
r equesting FOA. 

5. Guidance on Field Quality Assurance Sample Rates . Quality 
Assurance Samples are duplicates and/or splits and field blanks 
which are sent to one of the USACE Division Laboratories to be 
analyzed and later compared in the CQAR with the contractor's 
results. some attempt should be ·made to select contaminated 
samples. for QA, as based.on physical evidence ·such as 
appearance, odor, or field screening ·tests: · Pri.or· to 
determining the QA rates on a site, the following should be 
ascertained: 

a. Number of Matric~ - groundwater, surface water, soil, 
sediment, and waste ar~ tll~se most commonly encountered. 

b . Whether d~dicat~d sampling equipment will be used for 
each sampling event or decontamination in the field will be an 
issue. 

c._. ·Whether the QA splits or duplicates will be taken on the 
same sample as the contr actor's QC · or whether these will be 
staggered. 

_d. ,Whether the rinsates wili be associated with samples 
which will be split for QA purposes (in most cases this would be 
advisable). 

(1) In- general samples which are taken for volatiles 
analyses, are discrete collocated~sampl·es . Most groundwater and 

1.su~tace, wate:z; . samples , also fall under· .1;his category . So·il and 
1isediment samples which are taken· ·for 'analytical methods other 
!:than volatiles should be thoroughly mixed in t he field and the n 
, split for QC and/or QA purposes, with a portion going to the 
;,contra¢tpr ·as, a regular ·sample; LI ' ; . , 

,r ~ : : ;_ . 1 f! . . - , ~ : 1 , :'. 
' , ·,i c2r• Trip blanks arei relevant: only when water samples ·are 

i" t'aken\ tor volatile organics analysis: Ordinarily one: trip blank 
:• ~s'·shipped in each cooler containing aqueous volatile samples. 
r To•-reduce the number of trip blanks needed, it is recommended 
;,that al:l VOA ·samples be shipped in the same cooler. The trip 
;blank is not . to :be opened at any time between its preparation 
:and· its ··analysis. 

(3) The rinsates should be associated by sample number with 
the sample for which the equipment was decontaminated. 
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Rinsates taken for government quality assurance samples , should 
be taken just prior to the QA sample . If the sample is analyzed 
first, and is clean, the rinsate and trip blanks ne~d not be 
analyzed. If dedicated sampling equipment is used for each 
sampling event, rinsate blanks are not required. 

. . .. . : ' . !• 
(4) The scope of Services or the· CDAP for the site-should 

contain a Data Quality Objectives section which-discusses in· 
some detail the rationale for the rates of QA which are selected 
for the site·. The followi11g arif proposed minimum .rates.: for the 
USACE QA samples . ' . :: :'f 

. t ; 
a. DERP Site Inspection Confirmation studies11 (usuallY'!a.: 

sample· set of 1 to 20 samples per matrix). · ·· ;. ! i 

. ; I ,' • . • . I 
(1) soil or sediment -- 1 duplicate/split to be analyzed 

for all ·site :specific analytes. Under some circumstances such 
as suspected heavy contamination, a rinsate may be advisable. 
See Section 5.d. (3) above. ··· 

(2) Groundwater -- 1 duplicate, 1 rinsate analyzed for all 
groundwater parameters, 1 ~tip blank an~lyzed only for 
volatiles . 

(3) : Surface water - - 1 duplicate, 1 rinsate analyzed for 
all surface water parameters~ If volatiles are included among 
the parameters, ship VOA vials with groundwater··VOA's to avoid 
the necessity of an additional trip blank. 

(4) A background soil sample with no attendant blanks to be 
analyzed for metals, · total recoverable petroleum hydrocarbons, 
volatiles, BNAs and PCBs/Pesticides i! these are sit~specific 
analytes for soils. · · -

b. RI/FS or Pre-Design CDQM. 

(1) Include 5-10\ duplicates/splits or at least one.,E_er 
matrix for both QC and QA. If there is a possibility of 
litigation, the higher rate should probably be selected. 

(2) A background soil sample should be included and 
analyzed for metals, volatiles, BNA's, PCB's/Pesticides, and 
total recoverable petroleum hydrocarbons if these are 
site-specific soil analytes. Additional background samples may 
be specified depending upon the degree of confidence needed in 
establishing background levels. · · 

{J) Rinsates at the rate of one per day for water samples. 
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(4) Include 1 trip blank per .shipping cooler containing 
water. samples to be analyzed for volatiles. 

·· c. Construction and other activities. Special projects 
such as pilot plant treatability studi·es, kinetic studies, 
leachate tests, etc. undertaken in Design/Construction stages 
require separate consideration. The rates of quality assurance 
should be decided on a case-by-case basis by the project manager 
or COR in concurrence with CEMRD. Ordinarily they will be 
somewhat less than 10\. 

6. The chemical Quality Assuran·ce Report·~ . The CQAR is written 
by the USACE Quality Assurance Laboratory and sent to the 
project manager within 30 days of receipt of the contractor's 
data and completion of the quality assurance data. This report 
should address the followjng concerns: 

a. overall performance of the laboratory--commercial or 
USACE--that analyzed the site primary samples, 

b. Detailed evaluation of the contractor's data--~aboratory 
blanks, replicate analyses, agreement between duplicates/splits, 
acceptability of spike and surrogate recoveries , 

c. Comparison of the quality assurance analytical results 
with those of the project laboratory, 

d. Any other problems or issues encountered such as packing 
and shipment errors, chain of custody failures, etc. 

Tables should be prepared which compare the results· for 
duplicates, splits and blanks sent to both laboratories • . The 

·quality assurance ·data with interna1· ·quality control results 
shou:J,d be appended,. 

' . ·1 

7 • . ·. In-House WorkJ When a USACE Division Laboratory is 
.,functioning as the primary laboratory on a project, special 
jarrangements for quality assurance should be made. If the 
,)samples, are contracted out by the division laboratory, and only 
· the QA samples ·are analyzed in-house,· the final report -w-ritten 
.l>y· · t,he · division •laboratory would have to be modified to 
accommodate this arrangement. If the division laboratory is 
,analyzing ~11 of the project samples or a method subset. of the 
,samples· in~house, ordinarily a second USACE Division Laboratory 
1should be selected as the quality assurance laboratory for the 
·project·. . . . 
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8. When the following procedures, performed by the designated 
USACE QA laboratory, demonstrate that contract requirements are 
not being met, resampling and/or reanalysis may be required by 
the COR at the expense of the contractor. 

a. Inspection of QA samples to insure that sampling 
procedures correspond to -the CDAP with regard to containers, • 
preservation, labeling, packing, chain of custody, etc. 

b. Analyses of QA. samp~es, ~ 

c. Evaiuation of contractor analytical deliverables 
specified in the CDAP, . · 

d. Comparison of analytical results obtained by contract 
.laboratory.and USACE QA laboratory from split or duplicate 
samples . 

. ... : . • 
i.. · - - - · 
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DATE: / / 

SUBJECT: -Request for USACE Project Specific Chemical Quality 
Assurance Assignment (To be filled out by the Quaiity Assurance 
Laboratory) 

Project Name: ___________ _ Contract No.: _______ _ 

Superfund _ FUDS IRP Other Phase_....,........,........,.-----
Location: __ ....,... __________________ State·: ____ _ 

A~E/Contractor: _________________ state: 
USACE Project· Manager:__,....,...-------------------_-_-_-_:_-_-_-_ Phone: ________ Address: _________________ _ 

Approximate Sampling Dat~s: -------------------
· o o cum e nt to · be ·reviewed:· --------------------

Reviewer: 

"QUALITt ASSURANCE SAMPLES : 

MATRIX ·- METHOD 

,' ' ! • • 

• f ~ · ~ : I 

NO. OF 
SAMPLES ·. . * ANALYTICAL U\BORATORY 

'i I 

ESTIMATED COST,= 

• Name of USACE validated laboratory to be used or designated 

+ "in-house" analyses. 
Include cost of review, sample checks, etc. 
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(SAMPLE FORMAT ) 

TO: ________ _ FROM: __________ _ DATE: / / 

SUBJECT: Request tor Government Quality Assurance Services 
(To be sent to the requested USACE Laboratory with a copy to 
CEMRD-ED-GC) 

Project Name: ___________ Contract No.: _______ _ 

IRP Other Phase Super fund FUDS 
Location: -- State: -------------------- -----
A-E/ Contractor: _________________ State-: ____ _ 
USACE Project Manager: _____________________ _ 
Phone: ______ Address: ___________________ _ 

Laboratory Name: _______________________ _ 
Address: _______________________ _ 

Phone: _______________________ _ 
POC: ______________________ _ 

Approximate Sampling 
Dates: · -----------------------
The following QA Laboratory support is requested for the subject 
project: USACE Division Laboratory: ______________ _ 

Review and comment on Draft ----------------
__ Analysis and Reports of Quality Assurance Samples 

' METHOD NO, OF WATER SAMPLES* 

* Includes Blanks 

CF: CEMRD-ED-GC 

E-8 
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LOW, MEDIUM AND HIGH CONCENTRATION SAMPLES 
OF_ 

HAZARDOUS WASTE 

1 . . Purpose. This protocol provides guidance on sample volumes, 
containers, packing, and shipping for low, ·medium, and high 
concentration environmental sarnples _taken for chemical analysis. 

2. Applicability. The guidance in this appendix applies to all 
samples taken by USACE ~or HTW chemical analysis. The 
requirements are consistent with those of the Environmental 
Protection Agency and all.standard -chemical methods generally 
used_ .are included. · 

. .. . . . 

J. Low Concentration Samples. · Low level samples are considered 
to be those collected off-site, around the perimeter of a waste 
site, or iri -ar·eas ·where hazards . are thought to be significantly 
reduced '. bY '. .'._normal ·environmental processes. 

.• '. . I • ~ • .,. • • t .' . . 

a. Waters ~· 

.fl): ·-:'or'ganics. 

·'(a): Bottle and Preservative Requirements. 

o _ ·Four . l.;.li'ter·: :'.~mbgr glass bottles (Teflon-lined 
· , caps), . :iced to 4 C. (may not be held at site over 
' '· 24 hours)~-· 'Remember: Leave some headspace! 

o Two 40 EL glass VOA vials (with -Teflon septa), 
iced to 4 C (may not be. held at site over 24 hours). 
Fill completely! All air bubbles must be excluded. 
Add HCl (4 drops of concentrated HCl) or UaHso4 to 
pH< 2. 

o The samples above are needed when Method 8240 is 
used to analyze for volatile (or purgeable) 
organics, when Methods 8250 or 8270 are used to 
analyze for Base/Neutral/Acid (B/N/A) extractable 
organics, and when Method 8080 is used to analyze 
for pesticides and PCB's . Two of the 1-L bottles 
are needed for 8250 or 8270 and two for 8080. 
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o Oil and Grease. Total Organic Carbon (TOC) or TRPH . 
For each analyte, two 1-liter glass bottle 
(leflon- lined cap), 5 mL 1:1 Hc1 · (to pH< 2), and 
4 c. Leave headspace. 

(b) Paperwork/Labels . 

o (ENG Form 5021-R) Chain of custody Record .- See 
attached example. . ·It is important to note that only· 
QM site may be listed per form even if the sit.es 
have the same project number . Top original' goes 
with the samples; a copy should .be saved : for the 

·sampler•s_.files. . 

o Receipt for Samples. .See attached example. This 
form complies with the requirements that the owner, 
operator, or agent-in-charge is legally ·entitled to: 
(1) a ,receipt describing the samples obtained from 

.the .site and; (2) a portion of each sample equal in 
weight or volume to the portion retained, if 
requested • . The original form is .retained for the 
Project Coordinator and a copy is· given to the 
owner, operator, or agent-in-charge~ _ 

o Sample Labels/Tags. See attached example. You must 
label the sample with a date; tim~ of collection, 
site name, _and brief description on _a label that 
will n.ru; float/soak off - no masking tape, please. 
Use only indelible ink on all lab.els. Numbered 

__ sample .·labels should be used on all samples. Some 
_projects may also require, the .use of sample tags in 
addition to labels. · 

(c) 'Packaging and Shipping . 

o Waterproof metal (or equivalent strength pla~tic) 
ice chests or coolers only. 

o After filling out the pertinent information on the 
sample label and tag, put the sample in the bottle 
or vial and screw on the lid. For bottles other 
than VOA vials, secure the lid with strapping tape . 
(Tape on VOA vials may cause contamination.) Then, 
secure the string from the numbered approved tag 
around the lid . 

o Mark volume level on bottle with grease pencil. 
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Place about J inches of inert cushioning material 
such as vermiculite in the bottom of the cooler . 

Enclose the bottles in clear plastic bags through 
which sample tags and labels are visible, and seal 
the bag . Place bottles upright in the cooler in 
such a way that they do not touch and will not 
touch during shipment. 

~t in ad.ditional inert packing material to 
partially cover sample bottles (more than halfway ) . 
Place -bags of ice .around, among, and on top of the 
sample bottles . If chemical ice is used, it should 
be placed in a plastic bag. 

Fill cooler'with cushioning material. 

o . . Put paperwork . (chain of custody record ) in a 
-;-·. waterproo~ . . plastic bag and tape it with masking 

. •:-:: tape _to the .inside lid of the cooler. 

·o ·Tape 'tlie drain . shut. 

o Secure lid by taping . Wrap the cooler completely 
.with strapping tape at a minimum of two locations. 
·oo ~ot cover any labels'. -

0 .. iAttiach ~~~~-{~ted, _shipping_ label to top of the 
cooler . _ :-.. -:::. :-: , .-

o :put "This Side Up" l _abfi!ls on all four sides and 
~•i::r;igile'' labels on at le~st' two sides • 

o · Affix ri lit ' 9. 
vide, 

• - ·- • c:: •• 

numbered and signed custody seals on front 
and back left of .cooler. Cover seals with , 
clear tape. 

Remember that each cooler cannot exceed the weight li~it set by 
1:he shipper. 

(2) Inorganics. 

(a) Bottle and Preservative Requirements. 

o Metals . One 1- liter high density polyethylene 
bottle (Teflon- lined cap), adjust to pH< 2 with 
1:1 HN03 (usually J mL). 
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o cyanides. One 1- liter high densi~y polyethylene 
bottle (Telfon-lined cap), adjust to pH> 12 with 
NgOH (usually 2 mL of l0N NaOH or_ 4 pellets), and 
4 c. 

o Sulfide. One 1-liter high density polyethylene . 
bottl~ (Teflon-lined cap), 4 mL 2.g N zinc acetate 
arid adjust pit> 9 with ~aOH, and 4 c. . 

o Fluoride. One 1-lit~r high density polyethylene 
bottle (Teflon-lined cap), no preservative, and 4°c. 

o mi• No preservative. 
i1DIDediately in field. 

I I 

Must be measured twice 
Do not ship. 1 ' 

· -o Ammonia, Total Kjeldahl Nitrogen;·:Nitrate/Nltrite . 
For each analyte, ' one 1-liter high:density 
polyethylene bottle (Telfon-llned cap), adjust to pH 
< 2 with H2so4 (usually 4 mL _l:~ ~ 2so4), and 4°c. 

- ·- - . . . '=" ' · : . 

(b) Paperwork/Labels. 
._. __ ; ·-

·o ·:Inorganic· ~Paperwork ' ·is. the: --same as described for 
organics (see Section 3.a. (l)·. :(b) ~· above) and 
includes the C~ain of custody Record, Receipt for 
Samples, and Labels/Sample Tags. · - See· previous 
examples and explanations. 

(c) ·;packaging and Shipment. • 

o Follow -packaging and shipping requirements listed 
for organics (see Section 3.a.(l).(c). above) . 

·"Fragile" labels are optional for coolers not 
containing glass bottles. In cases where ice is not 
required (metals), fill cooler with only paclting 
materia.l. Once again, remember that the cooler must 
not exceed the shipper's weight limit. 

b . Soils/Sediments (Organics and Inorganics). 

(1) Bottle and Preservative Requirements . 

o TWO a-ounce glass wide mouth jgrs at least 3/4 full 
(Teflon-lined caps), iced to 4 C - one jar for 
organics (non- VOA) and one jar for inorganics. 
For analysis of volatiles in soil, two 40 mL VOA 
vials or two 125 mL jars with Teflon septa are gsed. 
These shoudl be completely filled and iced to 4 C. 
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(2) Paperwork/Labels. 

o Fo.llow paperwork requirements listed for water 
samples in Section 3.a . (l) . (b). above. See attached 
examples of forms . 

(3) Packaging and Shipping . 

o Follow packaging and shipping requirements in 
Section. 3 . a. (1) . (c). above. Be sure that the 
shipp±ng cooler does not exceed the .shipper's ~eight 
limits.· 

4. Medium Concentration Samples. Medium level samples are most 
often those collected op-site, in areas of moderate dilution by 
normal environmental processes . 

a. Water/Liquids (Organics and Inorganics) . 

Note: Samples are not 'known· to contain highly toxic compounds. 
'-· · 

(1) Bottle and Preservative Requirements . 

p . Four 32~oun.ce wide mouth glass jars (Tgflon-lined 
caps), · no preservatives, and iced to 4 c for B/N/A 
extractable organics and PCB/Pesticides (t wo jars 
for_ e_a_~h m_~~hod) • Remember: Leave some headspace . 

o ~o 40· ·11iL- ·gias'~(voA vials (Teflon septa), Iced to 
4 c . Fill completely. No headspace . 

0 Tw~ . 16:-ou~·ce -wide mouth glass jars nearly full 
(Teflon- li'ried cap·s) one for metals and one for 
cyanides. (Preserved as f or low level . See Section 
J.a. (2). (a).) 

(2) Paperwork/Labels . 

o See previous examples. Follow paperwork 
requirements in Section J . a.(l) . (b) . for low 
concentration samples. 

(J) Packaging and Shipping 

o. Secure sample jar lids with strapping tape or 
evidence tape . At the same time secure string from 
USEPA numbered tag around lid. 

F- 5 



ER 1110- 1- 26:3 
l Oct 90 

o Mark volume level of bottle with grease pencil. 

o Position jar in Ziploc bag so that tags may be read . 

o Place about 1/ 2 inch of cushioning material in the 
bottom of metal can. 

o Piace jar in can and fill remaining volume of can 
with cushioning material. 

o Close the can using three clips to secure lid. 
· • . 

o Write sample number on can lid. Indicate "This Side 
Up" by drawing an· arrow and place "Flammable Liquid 
N.O.S." label on can. Personnel who ship samples 
must be sure to comply with DOT shipping regulations 
and not knowingly over-classify a sample prior to 

~-,. shipment~ If the person shipping a sample knows 
that the sample is not a "Flammable Liquid" (i.e . , a 

, .,water phase sample .or a soil sample ) , he should not 
-"classify it as "'Flammable Liquid. II 

'o <- -Pl~ci~ '~bo~t 'i' inch' of packing m~terial in bottom of 
,. · _ ,cooler. , ' . . . . 

o '' ,Pl'cice ·can·~~ :fri' cooler 'aiici fill remaining volume of 
of .cooler with packing material . A~d ice bags if 

' required~ - .. . ' . 

o Put paperwork in plastic bags and tape with masking 
_tape to inside lid of cooler. 
, -: . . . 

o Tape drain shut . 

o After acceptance by shipper, tape cooler completely 
around with strapping tape at two locations. _ __secure 
lid by taping. Do not cover any labels . 

o Place lab address on top of cooler. 

Note: Write "Flammable Liquid N.O.S." on side of cooler 
if this is not marked on the margin of your DOT label. 

_ o For all medium and high concentration shipments, 
complete shipper's hazardous material certification 
form. 
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Put "This Side Up" labels on all four sides 
sides, "Flammable Liquid N.O.S." and 
"Danger-Peligro" on all sides . 

"Danger-Peligro" labels should be used only when net 
quantity of samples in cooler exceeds 1 quart (32 
ounces) for liquids or 25 pounds for solids. In 
other words, for our purposes "Danger-Peligro" labels 
will never be used for Flammable Solids N.o.s. 

o • Affix· number custody ·se·als on front right and back 
left of cooler . Cover seals with wide, clear tape. 

b. soils/Sediments/Solids <organics and Inorganicsl. 

' . ' (1) Bottles and Preservatives Requirements. 

o For ana.ly~.is of _volatiles, two 40 mL VOA vials or 
two 125 ·mL j"ars with Teflon septa are useg. These 
should be completely filled and iced to 4 c • 

.. o Two B"".'ounce _wide mouth glass jars, 3/4 full 
~ -J.· (Teflort-lined caps), :no preservatives, one jar for 

·organics (non-VOA) and one jar · for inorganics 
(metals and cyanide) .QI: - r . . 

. 0 . Four 4~ounce '-wi.de ~inouth glass jars each 3/4 full 
(Teflon"".'lined caps}, no preservative: two jars for 
organics· (non-VOA)· · and· two· jars for inorganics. 

(2) Paperw~rk/Labels . · 
( . --

o See previous examples. Follow paperwork 
requirements listed in Section 3.a.(l}.(b). for low 
concentration samples. 

(3) Packaging and Shipping. 

o Follow packaging and shipping requirements listed in 
Section 3.a.(l}.(c). for medium concentration 
water/liquids above substituting "Flammable Liquid 
N.O.S." with "Flammable Solid N.O.S." 

5. High concentration samples (Hazardous; Determined Not to be 
D,O.T.-Defined Poison Al. High concentration samples include 
those from drums, surface impoundments, direct discharges, and 
chemical spills, where there is little or no evidence of 
environmental dilution . High concentration (or high 
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hazard) · samples are suspected to· contain greater than 15\ 
concentration of any individual chemical sub·stituent . 

a. Liquids (Organics and Inorganics). 

(1) -Bottle and Preservative Requirements. 

o one ~~6unce ~ide mouth glass jar filled 1/2 to 3/4 
full (Teflon-lined cap). No preservative. 

(2) Paperwork/Labels. . 
(a) ·see ·previous examples. Follow paperwork requirements 

listed in Section -~-a. (1) . (b) . a_bove. 

(b) •Shipper may require special forms to be completed 
before shipment.of high hazard concentration samples. 

. . . . . 

(3) Packaging and Shipping • 
. -\~ ~: .. -· · · ~:'.;:~_. : . .. · · . . 

0 1 • • _.Follow a. packaging and shipping requirements listed in 
- : ~~c;:tion :La~ (1) . (c) .• above for medium concentration 

water/liqui~S.· :, -, .. (:, _-~ L: :·· , · > .: -~_ .. :·.: · 
b. ~soils/Sediments/Solids C9rgapi9s and Inorganics) . 

o One a-ounce wide-mouth glass jar filled 1/2 to 3/4 
full (Teflon-lined ·cap)., ·· No preservative • 

. •· .. ·. :;' l.J...':° :" ~ : • •- ;' 

(2) . Paperwork/Lab_els • .. 

o See attached· examples. Follow paperwork require­
ments in Section 3.a.(l).(b). above. 

(3) Packaging and Shipping • 
. .. 

o - Follow packaging and shipping requirements listed in 
Section 3.a.(l).(c). for .medium concentration 
water/liquids, substituting "Flammable Liquid 
N.O . S. 11 with "Flammable Solid N.O.S." 
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SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Low Concentration samples 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water _,, .. 

Soils/ 
Sed . 

Soils/ 
Sed. 

Soils/ 
Sed . 

Soils/ 
Sed ~ 

~ai;:ameter1 . 2 
containe;c: 

Volatiles 2 x 40 mL8 · 
G, . Septa 
vial 

B/N/A 2 ~ 1 LS,8 
amber G 

PCBs, 2 X 1 LS,8 
Pesticides amber G 

Metals6 1 X 1 L p 

TRPH 2 X 1 LG 

Common7 1 X 1 L7 G 
anions 

.. .· 
Explosives 2 ·x . 1 L G 

(amber) 

:.eyanide 
::. . . ; 

l X .l L p , 

Volatiles 2 X 40 ml G 
or 2 X 125 
Septa vial 

B/N/A, PCBs, 1 X 8 oz G 
Pesticides 

Metals, 
cyanide, 
TRPH 

Explosives 

1 X 8 oz G 

l X 4 oz G 

F- 9 

mL 

Maximum Hold-
ing times: 

~reservation3 Extra{- Anal-
tionl Y..§ll 

Ice to 4°C 14 d 
4 drops con 
HCl or NaHso4 to pH<2 

Ice to 4°C 7 d 40 d 

Ice to 4°C 7 d 40 d 

HN0
3 

to pH<2 6 mo 6 

Ice to 4°c 28 d 
HCl to pH<2 

Ice to 4°c 28 d7 

Ice· to 4°C 7 d 40 d 

. . Na OH to BH> 12 - 14 d 
Ice to 4 c 

I.ce to 4°c 14 d 
G, 

Ice to 4°c 14 d 40 d 

Ice to 4°c 
(Cyanide & TRPH) 

6 mo 6 

(TRPH : 
28d) 

Ice to 4°c 14 d 40 d 
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TABLE F-2 

Matrix 

SAMPLE CONT~INERS AND PRESERVATIVES9 

Medium Concentrat~on samples 
Parameter Container Preservation3 

water/Liquid Volatiles . 2 X 40 mL G, 
Septa .vial 

Water/Liquid . B/N/A
5 · 2 x 3.2 oz wide 

mouth jars, G 

Water/Liquid 

Water/Liquid 

Water/Liquid 

PCBs5
, 

Pesticides 

Metals 

Cyanide 
C 

2 x 32 oz wide 
mouth jars, G 

1 x ·16 oz wide 
mouth jar, G 

1 x 16 oz wide 
mouth jar, G . . . 

Water/Liquid . Explosives .. 2 x l L G 

Soils/ 
Sediments 

Soils/ 
Sediments 

Soils/ 
Sediments ·•· 

Soils/ 
Sediments 

Matrix 

Liquid 

Solid 

Volatiles . 

(Amber) 

2 x 40 ml G or 
2 X 125 mL G 

B/N/A, PCBs, 1 x 8 oz wide 
Pesticides'-: mouth jar·, G 

Metals, 
C-yanide, 

. TRPH 

Explosives · 

1 x 8 'oz wide 
mout h jar , G 

1 x 4 oz wide 
mouth jar, G 

High Concentration Samples 

Parameter1 

All organic 
and inorganic 
analyses 

All organic 
and inorganic 
analyses . 

Container2 

1 x 8 oz wide 
mouth jar, G 

:1 x 8 oz wide 
mouth jar, G 

F- 10 

Ice to 4°c8 

HN03 to pH<2 

Ice to 4°c 

Ice to 4°c 

Ice to 4°c 

Ice. to 4°c 
(Cyanide & 'l'RPH} 

Ice to 4°c 

Preservation 
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1. B/N/A = Base/Neutral/Acid extractables; TRPH· = Total 
Recoverable Petroleum Hydrocarbons 

2. All containers must have Teflon-lined seals (Teflon-lined 
septa for VOA vials) . G = Glass; P = High density 
polyethylene. 

3. Sample preservation will be done in the field immediately 
upon sample collection. If water samples are filtered in the 
field, differential pressure methods using ·45 micron filters 
will be used, and preservative· added a·fter filtration. 
VOA samples should never be filtered. · 

4. When only one holding time is given, it implies total holding 
time from sampling until analysis . 

.. . ' 
~. Three bottles are required ·on at least 5-10% (but at least 
one) sample so .that laboratory can perform all method QC 
checks for SW-846 method. 

- . . . 

6. Total Recoverable Metals for water samples. Holding time for 
Hg is 2~ .. days in glass; for Cr(VI) is 24 hours. 

- - - - . · - · . 3-- -- 2..: . -
7. Cl , Br , F , N03 · , N02 , POf , S04 , : 1 .-L for each method; 
orthophosphate · requl.res fl.ltra~ on. ~Holdirig t!'!e for 
extracti_oi:1 is 48 hours , for .NO~ , N03 , and P04 if not 
pres~ryed wi'th ·H2so4 t~ pH·;<· • - ... ----;-- _ 

.·a~ Sa~p).es with res.i;du~i)chlor:ine present will be d~chlprinated 
with= ;sodium thiosulfate :as ;specified..:in .'SW.~846 (Third 
e~i_t'iorrj I° . ,.-; , .. :: ! . ' : 

• . : i:· I I • ~·· ~- I I 

9. rHol;i:ld.~g -~im~ for•ii~dium conc'.entration samples are :the s·ame 
as · .. ~o~e. specified for-=-1ow t concentratio,-i salilples. 

. i 
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1. Chemical contamination Activities - All activities related 
to the cleanup of chemical contamina~ion at a site including 
investigation and remedial activities. This definition includes 
a't:tivities defined by EPA as "remov~l activities" and "remedial 
activities". · 

2 . Chemical Data Acquisition Plan CCDAP) - A submittal document 
which describes 1;.he site specific _implementation of CDQM 
requirements. For investigation and design contracts, CDQM 
guidance and requirements for CDAP preparation and 
implementation are -found in the Scope of Services . For 
construction contracts,- ~ese requirements are found in the 
contract ,technicai _spec~fications in language which is clearly 
biddable and enforceable. The CDAP s hall ·include detailed plans 
for sampling, .analysis, and chemical QC activities. A guide for 
preparation of _: the CDAP is found in -Appendix D. - A CDAP is 
required for both in-house and contracted work. The EPA 
equivalent:is called~ Quality Assurance Project Plan (QAP .P) 
and may be substituted for .the CDAP ~ ·· < , __ ~-:-.. -• •· · -_-• -·. · J 

3. Chemical Data Quality Management (CDQM) - The combination of 
activities establishing a government quality-assurance {QA ) 
program and_ specifyin,g quality contro~.' (Q.C) operations for the 

-- AE, ·construction contractor~ or USACE District . ; CDQM includes 
the maintenance of -field and.- laboratory p;ractices/ checks which 
insure that Data Quality Objectives ·cDQO) · are met . 

4 .. Chemiea~i - Data~ Management· Bpe.cificatfons·-----·:·.construction 
contract. technical specifications prepared during -·design which 
describe all construction contractor sampling, sample handling 
and custody, documentation, analytical procedures, and data 
reporting. The specifications outline contractor QC 
responsibilities and the requirements of the Chemical Data 
Acquisition Plan for construction. Appropriate chemicaT 
concerns should be addressed at each design submittal phase . 

s. Chemical Quality Assurance COA) - The government activities 
required to assure desired and verifiable levels of quality in 
chemical data for a specific project. Chemical Quality 
Assurance activities are defined in Appendix E. 

G- 1 



ER 1110-1-263 
l Oct 90 

6. Chemical ouality Assurance Report (COAR) - Prepared by the 
designated QA laboratory; approved by the investigation/de- . 
sign/construction division; and.normally ready for distribution 
within 30 days of receipt of· the AE/contractor analytical data. 
The report will include an overall evaluation of the 
contractor's/AE's data and quality assurance data, a comparison 
of the contractor's and government results, problems in 
accomplishing the CDAP, and lessons .learned. The CQAR shall be 
prepared . in accordanc.e with the guidance found in Appendix E. 

7. · Chemical· Ouali ty Cohtrol ·(OC) · - Specific activities for 
. insuring that data of the required quality will be ::obtained for 
a specific project by .the AE, construction contractor, or 
government (for in-house. chemical analyses). Normally this 
consists of the analysis of field blanks, duplicate samples and 
the inc~usion of laboratory internal· quality control procedures 
as required by the methods. or otherwise specified.--- . . . . ·. . . . . . ;:. ·-

· 8. Construction District·.::. . The district assigned the 
responsibility to adminis~er ·the construction contract. 

. . · • · ·- · - - - · -- - ·: : . - .J -·- ... ; _ ::: • •. ;.10 ~-4, - :-, : : · · 

9 ~- coiist~~ti~ri Di ~ision'.·;_ ·:th~ .~:g~'ographic · USACE di.vision in 
which the Construction 'District 'is l'oca·t:ed ~ - • , . 

-: : -: :. :.~:::. : ;.~.-- · • · ·_ ·-.:~. "'~"~"""' - ....... v . . •-' : r. ~.... .. . 
. . 10. :,__. contract Laboratory :- ,· The· laboratory :' retained by a USACE 

AE/contractor oj( OA _laboratoi:y ::··to perform :chemical : analyses of 
field samples. These .. laboratories are' evaluated in · accordance 

·with the procedures . tn·~·App.endix._.c; . and':must · be validated by 
CEMRD prior to ' performi~g ·chemical analyses for HTW projects. 

. <:. . .:.. ... ' .• ; _; . 

11. Daily Quality Control Report (DOCR) - A daily report 
prepared by an: AE in .accordance··-with'~ the· Scope of Services or by 

.. a construction contraet,pr per contract specifications and 
submitted .to· the Contracting Officer (COF-during chemical 
contamination investigation and remedial activities • . Copies are 
sent by the CCR to the QA laboratory whenever sampling and 
analytical activities are involved. The DQCR shall . con-ta.in ~ta 
minimum the following ~~~h res~ect to chemistry: 

(a) Work performed. Sections in the CDAP that specify the 
sampling procedure and the analytical procedure shall be 
referenced. Weather information at the time of sampling shall 
be included . Information concerning all field samples, sample 
shipping, and field instrument measurements and calibration 
shall be included. 

G- 2 (_ 
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(b) Departures from the approved sampling plan . Include 
pr oblems identified, corrective actions, · and verbal/written 
instructions from USACE personnel . These shall be reported to 
the contracting officer (CO) in writing within two working days. 

12. Data Quality Objectives (000) - DQOs are qualitative and 
quantitative statements specifying the level and extent of 
chemical data reguired to support decisions during remedial 
activities. They are determined based on the end uses of the 
data to ·be collected. DQOs are established prior .to data 
colle.ction and .are . not considered a separate deliverable. 
Rather, the DQO development process is integrated with the 
project planning process and the results are incorporated into 
Scopes of Work and Work Plans for the site. The levels and 
responsibility for data validations should be ,determined with 
the DQOs. - · · · 

13 . Design Analysis Reports - Documents prepared during design 
to support the Plans and Specifications. Technical Design 
Analysis Reports should have a section or chapter dedicated to 
design chemical evaluations · and to the level of sampling, 
analysis, . and . <::;DQM_ required to support and document 
construction·. ' ·· · · ' 

14 . Design District - The -USACE.district assigned the 
responsibility _for: coordinating, ~eviewing ,: ·.and ·completing 
design docUlllent,s i. · including plans :_anq ::specifications for HTW 
site design -activities either ·in;.;house or -through -contracted 
services. · Other Design District ·responsibilities include 
procuring AE services and construction contracts when work is 
not done in-house .".. · · ' ., ·· 

15. Design Division - · The USACE : Division ·overseeing the Design 
District . 

16. · BQOSACE (CEMP-Rl - Headquarters office responsible for CDQM 
requirements and other supporting issues related to th~proper 
implementation and execution of all phases of HTW program 
activities under USACE management. 

17 . Internal Quality Control - Measures which a laboratory 
implements to ensure data reliability. These include the 
analysis of blanks of various types, replicate sample or extract 
analysis, lab duplicates, blind standards, matrix spikes, matrix 
spike duplicates, surrogate compound analysis., calibrations, 
generation of control charts, etc . Minimal r equirements are 

G- 3 
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usually specified in the analytical methods. Internal. qualit;y 
control needs .and requirements should be determin~d as a part of 
the Data Quality Objectives. A11 internal quality control 
results should be reported with the sample results. 

18. Investigation District - The USACE district assigned the 
responsibility for coordinating, reviewing, and completing an 
HTW site investigation activity·either in-house or through 
contracted services_. · 

· -19. Investiqat'ion Di~ision · ~ T?e .- USA~ Division_ ov~rseeing the 
Investigation District. 

. . . 

20. _; Laboratory ValicSation - . An ongoing assessment of laboratory 
capabilities, including evaluation of personnel, equipment, 
QA/QC procedures, results from performance evaluation samples 
and an on-si~e laboratory in~pection. 

- ! . - -

·21. , -Matrix :is .. the ,envirorunental medium which is sampled; e.g. 
groundwater, sur.face water;., soil, sediment, waste, etc. 

. . . : ~- . . 
: · i : :'i ::-; ~; ~ :, : : b•~J= =~ : -:: ~~ - ...... ... ~: -.· .: ·- 3-:". ~ -:,:.; l '.: _ -· • . • 

22. ouality Assurance - Measures taken· by USACE· ·to · oversee the 
work of contractors. 

. . 
• "-:- ;._f ~.:----.-: : ·~ . L ·-~- . _. ·- . . - -_. -- -

·· ,23. • . . OJ. Laboratory-::-~ -The validated __ .µSACE : Division Laboratory 
·, performing · or _;coordii:ia:tii:ig CDqM .. ,acti vi ties ~or __ a ' project. These 
. ..:activities :·ordinarilY-~:include: · 40¢ument revie:w,. _inspection and 
:analysis ·of _:quality. : assurance·:samples;· ·technical assistance to 
·project· managers ::-anq ~p~epa:ration ,of .. the Chemical Qu.ality 
Assurance Reports . A given Division Laboratory ~aY.,not have 
capability for in house performance of all these activities. 
The QA laboratory-is assigned ona_p:oject specific basis by 
CEMRD. QA functions may not be ·contracted ·out directly by the 
FOA to commercial enterprises . QA sample analysis may be 

· performed under contract to the USA~ QA laboratory. 

24. Ouality Assurance ancS Ouality Control Samples. Samples 
analyzed for the purpose of assessing the quality of the 
sampling effort and of the analytical data. QA and QC samples 
include splits .-or replicates of field samples, rinsate blanks, 
trip blanks, and background (up gradient) samples. The purpose 
of the sample is to provide site specific field originated 
checks that the data generated by the contractor's analytical 
lab are of suitable quality . 

G-4 
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2s . Quality control - Measures taken by contractors and to 
verify the reliability of their own work and to oversee 
subcontractors . 

26 . Quality control Summary Report (QCSR) · - A report submitted 
by the AE/construction contractor at the conclusion of a 
chemical contamination remedial activity. For an investigation 
activity, the QCSR may be .included in the Investigation Report . 
1he QCSR should in~lude the following . · 

(a) ,An outline -of · QC pra(?t:,ices employed by the . . 
AE/construction contractor, including any problems and 
corrective actions taken; · 

(b) A consolidati~n and summary of the DQCR, as prescribed 
in the contract. " 

27. Repiic~t~ c°duplicate, triplicate. etc., · sampl~s. Multiple 
grab samples, ': collected . separately, that . equally represent a 
medium at a given time and location. This is the . required type 
of collocated sample for volatile organic analyses and most 
groundwater and surface water samples. 

28. Rinsate blanks (equipment blanks) are field blanks 
gener ated by passing analyte- free reagent water thr ough sampling 
equipment after it has been decontaminated between uses . 
Rinsates are analyzed by the same methods as the samples for 
which they are blanks and are a check on sampling and 
decontamination procedures . · 

29 . Split is a field sample taken, homogenized, divided in the 
field, contained and sent to one or more laboratories for 
analysis. 

30. Trip Blank. 40 mL vials of organic- free reagent water that 
are kept with the field sample containers from the time they 
leave the laboratory until the time they are returned to the 
laboratory. The purpose of trip blanks· is to determine whether 
samples are being contaminated during transit or sampl~­
collection. Trip blanks pertain only to volatile organic 
analyses; therefore, the containers must contain no headspace . 
Only one trip blank is needed for one day's sampling and shall 
satisfy trip blank requirements for all matrices for that day if 
the volatile samples are shipped in the same cooler. 
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31. Scope of Services Prepared by a District or:Field 
Operation Activity (FOA) and provided to a contractor for the 
purposes of work definition and fee negotiation. The Scope of 
services for an investigation activity shall have ·attached 
guidance to the AE . · including Guide for Preparing a Chemical 
Data Acquisition Plan . (CDAP) ·(Appendix D), and the Sample 
Handling Protocol (Appendix F) ;'' ' ' ::-rlie' Scope ,·of :services for 
design shall provide the AE with guidance including any 
appropriate Guide Specifications· for Chemical . Data Quality 
Management and "the· Sample -· Handling Protocol · (Appendix F) ~ 

32. Site Inspection Report or Investigation Report - Prepared 
by the AE firm or the investigating district (in"!"house work) and 
includes a summary of work done, departures from the CDAP, 
analytical results, result~. from all testing, field 

. 9bserv~tions, and: regulatory- or . action _·level factors" which 
· ; impact ~ o~ decisions~'to be-made '· as ·a · result of the :investigation. 

, . .. r.: • • ,,... , , 

-- i:-:: . ·.:.:: :../ .(. 
. "": .· •. -; . ~ :· .- ... . ·. .. . -:· ., ··: .. 
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1 . Cbemical contamination Activities - All activities related 
to the cleanup of chemical contamina~ion at a site including 
investigation and remedial activities . This definition includes 
at:tivities defined by EPA as "removal activities" and "remedial 

•activities" . · · 

2 . Cbe~ical Data Acquisition Plan CCDAP) - A submittal document 
. which describes the site specific·· implementation of CDQM 

' requirements ~ For investigation· and design contracts, CDQM 
;guidance and requirements for CDAP preparation and 

_· · implementation ·. are found in the Scope of Services. For 
construction contracts, these requirements are found in the 

·- contract technicar: specifications in language which is clearly 
biddable and enforceable . The CDAP shall include detailed plans 
for sampling, analysis, and chemical QC activities. A guide for 
preparation of the CDAP is found in Appendix D. A CDAP is 
required for · both in-house and contracted work. The EPA 
equivalent is called a Quality Assurance Project Plan (QAP.P) 
and may be substituted for the CDAP • . :.:/ .. · -~ - _ • ... J 

· :.. · -. :~ ·:: : ·: .~ r; _; .. J i, c- l .J" :: :.:·..:. .. . 

3 . Cbemical Data Quality Management CCDQM) - The combinat ion of 
_activities establishing 'a government,..,:quality assurance .(QA) 

· ·· pl;'ogram ·anc,, specifying qu~lity .. contr'ol.'.:' (QC.) operations ·for the 
-· AE~ .. :construction •contractor/ :or:;,USACE':::Oistrict • .. · ,.CDQM includes 
.: the mainteriance:;of. ;£ield. aiidfl.abtiratory practices/checks which 

insure that Data Quality·.:--obj'ectives7 (DQO) are met. ·· 

.. ~4-_ .. Cbemic:al ·nata-~·Maiiaqemetit' ~Spec'"ifications - Construction 
- ·contract technicar--specifications -pr epared during design which 
'desc:r;ibe ·all :const:riiction _contract:or sampling, -sample .handling 
and custody, documentation, analytical procedures, and data 
reporting. _The specifications outline contractor QC 
responsibilities and the requirements of the Chemical Data 
Acquisition Plan for construction. Appropriate chemica-l­
concerns should be addressed at each design submittal phase . 

s. · Cbemical Quality Assurance CQA) -·The government activities 
required to assure desired and verifiable levels of quality in 
chemical data for a specific project. Chemical Quality 
Assurance activities are defined in Appendix E. 
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6. • Chemical Quality Assurance Report (COAR) - Prepared by the 
designated QA laboratory; approved by the investigation/de­
sign/construction division; and normally ready for distribution 
within 30 days of receipt of the AE/contractor analytical data. 
The report will include an overall evaluation .of the . 
contractor's/AE's data and quality assurance data, a comparison 
of the contractor~s and government~re~ults, problems in 
accomplishing the CDAP, and lessons .learned . The CQAR shall be 

.prepared in accordance with the ~idance found in Appendix E. 

7. Chemi~al Quality ·control (QC) ~ .• ~pecific activi.t.ies· . for 
insuring that data of. the required qua°lity will be"~obtained for 
a specific project by the AE, construction contractor, or 
government (for in-house chemical. analyses) . Normally this 
consists of the analysis of fie.ld blanks, , duplicate samples and 

· the inclusion of .laboratory internal~ quality contr:01'.: procedures 
as required by .. the methods or otherwise . specified·.~~ : ;_ : · · 

. ' . . . ..- ... .. : . . . , 

8. : Const~cti~n' District - The . d~is~~i~t-'ass;i '.gn~d:; the . 
responsibility to administer the .~onstruction contract~ 
. . • · ; ~ •- ·u ~• f •_, •: .. c'.i ' : · .: ~- :.~:"i •· ~~ t: ~~ -~-·.:~;; ·-~- ~ • :·: ·: , \ •~ ,·~ J :, • 

9. Construction Division - .,The geogi::aph1.c USACE;·aivision in 
which the Construction District· is ·1oca·ted~·-- ·· ···· , · , 
· . · · :: -·. ·· - · .. -,-~~I :!'.~~.L__.t·::~.- •~t.: _.-.. ··,r~.r-: ·-r :.: .i __ : :. :1c, ~:,,_,-·; ~: -- r .-~"_,._...,, .. 
. 10. : .contract Laboratory .- -The laborat:ory-:-,r ·etained 'by .a USACE 
AE/contractor o:i:: QA' ·laboratory to perform:;.chemic:al_:·analyses of 
field• samples.: :::,Thes.e:._:laboratories.~a:re·.evalua.t::ed: .in• accordance 

·with the procedures::in . .:Append1~ c;· ~d -must , be' "\i'~1idated by 
CEMRD prior to. performing chemical analyses for HTW _projects . 

. . .. .·· ·- ,. : :,_' 

11. Daily Quality control Report (DOCR) - A daily _report 
prepared by an >.E . in _accordance with ~the .. Scope of-·S~rvices or by 

· a construction contractor. per contract .specifications· .and 
submitted to the.Contracting Officer (CO) . during chemical 
contamination investigation and remedial activities ~ Copies are 
sent by the COR to the QA laboratory whenever sampling and 
analytical activities are involved • . The DQCR shall contain ~ta 
minimum the following with respect to chemistry: 

(a) Work .performed. Sections .in the CDAP that specify the 
sampling procedure and the analytical procedure shall be 
referenced. Weather information at the time of sampling shall 
be included . Information concerning all field samples, sample 
shipping, and field instrument measurements and calibration 
shall be included. 
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(b) Departures from the approved sampling plan. Include 
problems identified, corrective actions, and"verbal/written 
instructions from USACE personnel. These shall be . reported to 
the contracting officer (CO) in writing within two working days. 

12. Data Quality Objectives (000) - DQos· are qualitative and 
quantitative statements specifying the level and extent of 
chemical data· required to support decisions during remedial 
activities. They are determined·based on the.end uses of the 
data to be collected~ DQOs are established prior to data 
collection. ~nd are not considered a separate deliverable. 
Rather, the DQO development process is integrated with the 
project planning process and the results are incorporated into 
Scopes of Work .and Work Plans for the site. The levels and 
:responsibility for data validations should be determined with 
,-~e DQOs. · · ,· ·: , .,, 

13. Design Analysis Reports ~~·Documents prepared during design 
to support_ :the Plans and Specifications. Technical Design 
Analysis Reports~s}:lould have a section or· chapter dedicated to 
design chemical~evaluations and to -the level of sampling, 
..analysis, , and. :CDQM _ required to support and document 
·c::-cinstruction. . ' ' " .. . . ,. i , .. • . :-'.':c: . . .. . • . . . .. 

-14 • . _Design District - The USACE · district assigned the 
· responsibility ·for . coordinating, reviewing, :. and::.completing 
:_design_ do~ents~· :.; including p;tans and specifications for BTW 
.-site 'design::actiyities · either. in~h~use or through -contracted 
services. ·. · Other Design District .. responsibilities include 

.procuring AE services and construction contracts when work is 
·not . done in.;.bouse. 

15 . Design Division 
District. 

The .USACE.bivision_~verseeing the Design 
_ . ._ ._ 

16. HOUSACE (CEMP-R) - Headqua.rte·rs office responsible for CDQM 
requirements and other supporting issues related to the proper 
implementation and execution of all phases of HTW program 

.activities under USACE management. 

17. Internal Quality Control - Measures which a laboratory 
implements to ensure data reliability. These include the 
analysis of blanks of various types, replicate sample or extract 
analysis, lab duplicates, blind standards, matrix spikes, matrix 
spike duplicates, surrogate compound analysis, calibrations, 
generation of contro_l charts, etc . Minimal requirements are 
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usually specifie~ in the analytical methods. Internal quality 
control needs and requirements should .be detennined as a part of 
the Data Quality Objectives •. All internal quality control 
results should be reported with the sample results. 

18. Investigation District - The USACE district assigned the 
:r.:esponsibili ty for coordinating, reviewing, an_d completing an 
BTW site . investigation activity either in-house or through 
contracted .services·. 

·19 . · ·Investigation Division - The miACE Divisi~n 'ov~rseeing the 
Investigation .District. 

20. Laboratory Validation - Ari ongoing assessment of laboratory 
capabilities, including evaluation of personnel, ·equ'ipinent, 
QA/QC procedures, results from performance evaluation samples 

.~ and an on-site·:•la}?oratory inspection. 
- . - ::-_ ,: _ -- - .. ·. · -. .. - " • \ 

21. Matrix is:,,the:·~~virorimerital .medium which~is sampled; e.g . 
groundwater, ~urfacewater, .soil, sediment, waste, ·etc. 

.. -- . . . ' . . . - .. - . . . . _ _. . ... . :;_ ·,. ' . --

22. Quality is~u~a~~~ - - Me~~u~es ·t~ken1'by usi6: t~ "'oversee the 
work of contractors. · '' :... ;_ · · -~-:..: · · ·; ·· 

1 .23. QA: r,'~o~~toey._'.;,;. The ,;alidated USACE:., .. Di vision :-~Laboratory 
· , perfonning or.: C(?~rdi~ating CDQM activities fo:r:: -~ .project.· These 
:~. activities ordinarily include: · .. :document · review, : inspection and 

analysis of quality· assurance · samples, · technicai ·assistance to 
project managers;;-~nd preparation of the . Chemical 'Quality 
Assurance Reports . A given Division Laboratory may·not have 
capability for in house performance of all these activities . 

· The QA laboratory is assigned on a p=oject. specific basis by 
CEMRD . QA functions may not be contracted out directly .by the 
FOA to commercial enterprises. QA sample analysis may be 
performed under . c_ontract to the_ USA~E QA laboratory. 

24. Quality Assurance· and Quality control Samples . Samples 
analyzed for the purpose of assessing the quality of the 
sampling effort and of the analytical data . QA and QC samples 
include splits or replicates of field samples, _rinsate blanks, 
trip blanks, and background (up gradient) samples. · The ·purpose 
of the sample is to provide site specific fiel~ originated 
checks that the data generated by the contractor's analytical 
lab are of suitable quality. 

G- 4 

C 



I. 

ER 1110-1- 263 
1 Oct 90 

25. ouality control - Measures taken by contractors and to 
verify• the reliability of their own work .and to oversee 
subcontractors. 

26. ouality control summary Report CQCSR) A report submitted 
by the Ai/ construction contractor at the conclusion of a 
chemical contamination remedial activity. For an investigation 
activity, the QCSR may be included in the Investigation Report. 
the QCSR should include the following . 

. (a ) . An outline -of QC practices . employed by . tht! 
AE/construction contractor, including any problems and 
corrective actions taken; · 

(b ) A consolidation and summary- of the DQCR, as prescribed 
in the contract. 

27 • .. F,eplicate Cd~plicate, · triplicate, etc.) samples. Multiple 
·grab :.samples,· collected separate~y, that equally repr~sent a 
medium at a given time and location. · This is the required type 
of collocated sample for volatile organic analyses and most 
groundwater and surface water samples. 

28. Rinsate blanks (equipment blanks ) are field blanks 
generated by passing analyte-free reagent water through sampling 
equipment after it has been decontaminated between uses. 
Rinsates are analyzed by the same methods as the samples for 
which they are blanks and are a check on sampling and 
decontamination procedures . 

29. Split is a field sample taken, homogenized, divided in the 
field, contained and sent to one or more laboratories for 
analys · s. 

30. Trip Blank. 40 mL vials of organic-free reagent water that 
are kept with the field sample containers from the time they 
leave the laboratory until the time they are returned to the 
laboratory. The purpose of trip blanks· is to determine whether 
samples are being contaminated during transit or samplt: 
collection. Trip blanks pertain only to volatile organic 
analyses; therefore , the containers must contain no headspace . 
Only one trip blank is needed for one day's sampling and shall 
satisfy trip blank requirements for all matrices for that day if 
the volatile samples are shipped in the same cooler. 
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31 . scope of services. - Prepared by a Distric.t or Field 
Operation Activity (FOA) and provided to a contractor for the 
purposes of work definition and fee negotiation. The Scope of 
Services for an investigation activity shall have attached 
guidance to the AE including Guide for Preparing a Chemical 
Data Acquisition Plan (CDAP) (Appendix D), and the Sa111ple 
Handling Protocol (Appendix F). · The Scope of Services for 
design shall provide the AE with guidance including any 
appropriate Guid~ Specifications for Chemical Data Qu~lity 
Management and the Sample Handling.Protocol (Append1x F). 

32. site Inspection Report or Investigation Report - Prepared 
by the AE firm or the investigating district (in-house work) and 
includes a summary of work done, departures from the CDAP, 
analytical results, results _from all testing, field 

· observations, ·and r~gu~atory or action level factors -which 
impact on decisions . to be made -as a result of the 0 investigation . 
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CONTRACT DATA REQUIREMENTS LIST I 
form Approveo 

0MB No. 0704--0188 

I hlolic rff)Ot'ling burden f0t thtl col~ion of into,,nwttOn t\ nt,fNlt«'d to •~r~ .,.0 hQur\ Pl' ' ,~. 1nd"9d,nq t M , ~ fo, ,~ng .n1.trvctiom.. M'!-'°""9 
~•f'Uir9, d • t • IOVf<a. 9 e1~i"9 •nd "'•int••~ '""" data M"rde-d . • nd c0ffic,fc-h"'9 • nd •~~i"'9 tM' coUC"C'ttOI'\ of infOf"fflation. W'ftd (1)fflfflC't\U r4:-9a rchng _1""1 

• t,i,,n:H,n e"'ltim.te o, a ny Ott~ , atiOKt of thfl c lff'rion of infOf'ffWhOn. inc: ludin,g ~uon, fo, tNh1<•"'9 thin bufftn. to W elfunqton HeadoQ:uat1~ \.ftvica. 
OirKtOfe te f0< lnfonn,1 tion Ope·nttont And lll.e-pc>t'U. UIS J~t'1"1,0f\ Oa wfl Htgh ... ay. S.V1te 120-4 . Arlington. VA l2l0l.,.l02. and to tM' ONw;e of M•~• • nd 
l udget. ,op,o,won ANuctio,, '">ttt! (07CM-4118J. Wuhh,gton. OC 20S0J . 

. CONTRACT LINE ITEM NO. B. EXH / ATCH NO. C. CATEGORY: 

yo, TM OTMfR 

0. SYSTEM / ITEM I E. CONTRACT /PR NO. F. CONTRACTOR 

I 
j 1. DATA ITlM NO. 2. mu O< CATA ITEM l . SUI TTT\.f 

AOCTI l Chemical Data . Aquisition Plan (CDAP) 
.-_ AUTHOIUlY /Cul• A<qutSiliOft ~ I - J 

I 
S. CONTllACT RHOENC( L REOUIRING OHl(f 

I . sow - Ser-r-i"" r. 3.2.4 
l . DO 2S0 lt(Q ,. DIST STATEMENT 10. JREOUENCY 12. DATE 0< JIRST SUIMISSION I&. DtSTilllUllON 

REQUIRED 10 days after a:.,ard b . (0,,[S 

1 •· A,. COO( 11. AS O< OAT( ll. DA Tt Of SUI S!OUINT •· ADD'-!IIH fiMI 
<IIIMISSION Dut, 

110 rl,:,uc, <>-ft-o-,. <>••-· 1-l ~ Rc-s>to 

1'. RfMARICS 

I CDAP prepared in accordance with ERlll0- 1-263 
. -

IS. TOTAl ~ 

1
,. DATA ITEM NO. 2. TIT\.E Of DATA ITlM (HSP) l . SUITI1'\.f 

A002 Certification of Health -& Safetv Prog,r<> 
'- AUTHORITY /Cu c. A<quis;t- ~ftl - J 

I 
S. COh'TllACT RfHRENCI L Rf()IJtRING OfflCf 

sow - Section .c, 3.2.3 
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DATA ITEM DESCRIPTION I 
l TIil( I. IOENTlfl{AT:ON NUMBER 

Chemical Data Acquisition Plan ( CDAP) l 

J DESCRIPTION, PURPOSE 

The CDAP shall provide detailed information on chemical QA/QC 
during e~ecut i on of th i s contract. 
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S OFFICE Of PRIMARY RHl'ONSIIILITY (OPR) 

I APl'll(ATIONIIN l(IUU.LAIIONSHIP 

8. APPROVAL UMHATION 9• APPLICABLE FORMS 

10. PREPARATION INSTRUCTIONS 

w DTIC APPLICABLE lib. GIDP APPLf(.a.au. 

9b. AMSC NUMBER 

The Contractor shall comply with the ER 1110 - 1 - 263 to prepare and 
submit the CDAP. In add ition , the Contractor sha ll reference ex ­
i sting RI/FS work plans for SEDA prepared by ES. 
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DATA ITEM DESCRIPTION 

.l flllC 

Wrltten Certification of Health and 
Safety Program (H SP ) . 

J OESCIUPJl()N, PURPOSE 

I 
I . IOENJIFl(A 1:0"' "'UMBEII 

2 

Certif i cat ion of the development and implementation of HSP. 
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S OfFICE Of PIIIMAIIY ll.f.Sl'O~IIIUTY (()PIil 

I Al"Pl.l(AflON 11Nl[RA(1.AJIONSH1' 

II. APPIIOYAI. UMIJATION 'h . APPl.l(ABH FOIIMS 

10 PREPARATION INSTIIUCT~ 

64 OJI( APPlrCABlt 6b. GIOE'> APPll(~ilc. 

9b. AMSC NUMBEII 

The contractor shall p~epare and submit a written certification 
that a Health and SafetyyProgram (H SP ) has been developed, im­
plemented and maintained. 
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DATA rTEM DESCRIPTION I 
i r11u I. IOENflFl(Af;ON NUMBER 

Site specific Health and Safety Plan (SSHP) 
3 

J DHCHll'fl()N, PURPOSE 

The SSHP shall provide detailed information on safety at SEDA 
during the execution of the contract. 
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I APPl.l(A IION IIN l ERR(lA IIONSHIP 

I . APPROVAL l1MlfAflON 9A . APPUCABL£ FORMS 

10. PR[PAAATION INSTRUCTIOl'(S 

64 Ofl( APPll(ABU fib . GIOP APPllC.>.iti. 

9b. AMS( NUMBER 

The Contractor shal 1 prepare the SSHP in accordance with EM 
385 - 1- 1, 29 CFR 1910 and 1926, Appendix B, 

The SSHP shall address the elements 
described in Appendix B. The services of a Certified Industrial 
Hygienist experienced in hazardous waste site operation shall be 
utilized to oversee the deve.lopment and implementlation of the 
SSHP. 
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DATA ITEM DESCRIPTION I 
l JIil( I. IO(NTlll(Al:ON NUMB(R 

Work Plan 
4 

J DES(MIPJl()N, PURPOSE 

Documentation on the proposed equipment, procedures and sub ­
contractors to be used during the project. 
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(YYMMDDJ 

S·. OFFICE OF PAIMAIIY IIU~ll.lTY (QPR) 

I All'PU(A IIONtlNl£RAtL.AUO .. SHIP 
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w OTI( APPLICABLE 6b . GIOE" APPUC.:.ili. 

9b. AMS( NUMBER 

The contractor shall provide a detailed workplan for the owner•~ 
review prior to mobilization. The work plan shall provide the 
information specif ied in Section 3 . 1 . 
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DATA ITEM DESCRIPTION 

1 llll( 1. IO(NIIJ1(Al:ON NUMBER 

Weekly progress Reports 
5 

J O(S(NIPll()N, PutlPOSE 

Weekly progress reports will 
progress of the contractor. 
for progress payments. 

be used to monitor the actual 
THese reports will be the basis 
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10. PREPAAATION INSTRUCTIONS 

The contractor shall issue a weekly progress report which shall 
include the following information : 

1. Weight of treated soil 
2. Weight of treated soil 
the week and cumumlative. 

processed for the week and cumulativ 
passing the treatment standard for 

3. Weight of the debris shipped off site for disposal 
week and cumulative. 
4. Volume of wastewater shipped off site for disposal 
week and cum~lative. 

for the 

for the 

5. Site plan updated monthly with treated areas highlighted. 
6. Weight tickets. 
]. Laboratory reports. 
S. Air monitoring results. 
9. Manifests for material shipped offsite. 
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DATA ITEM DESCRIPTION 
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Final Report 

I Fon,, Ar,o,~0 
OMIJNo 0704.{}IIJIJ 
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6 

J OESCKIPTl()N, PURPOSE 

The final report shall document> that the contractor has 
successfully completed the SEDA ash landfill removal action . 
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10 PREPARAJION 116TIIUCTIONS 

The final report shall contain the following information: 

1. Description of work completed with weight of soil processe1 
weight of debris disposed off site, volume of water disposed 
off site .. 

2. As built site plan witltl limits of excavation and sample 
locations (i.e. show approximate area where each load or 
treated soil is backfilled). 

3. Laboratory reports and summary tables. 

4. Air monitoring results. 

5. Daily logs with weight tickets. 

6. Manifests for all material disposed offsite. 

7. Surveyor report defining the I imits of the treated area. 

11 . OISTRIIUTION STATEMENT 

DD Form 1664. JUN 86 PAGE OF_ PAGES 


