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Photograph 1.   Soil sample compositing and radiological scan conducted at TWP925 (EU 
1). 

 
 

 

Photograph 2.   Advancing augers at TWP925 (EU 1). 
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Photograph 3.   Opening split spoon at TWP925 (EU 1). 
 
 

 

Photograph 4.   Drilling activities at TWP924, facing Nor thwest (EU 1). 
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Photograph 5.   Filter  mater ial placement at TWP924 (EU 1), facing nor th. 
 
 

 

Photograph 6.   TWP924, facing west (EU 1). 
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Photograph 7.   PID reading of soil core from TWP926 (EU 2). 
 
 

 

Photograph 8.   Radiological scan of TWP926 soil core; split spoon decontamination in the 
background (EU 2). 
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Photograph 9.   TWP926 soil core sampling (EU 2). 
 
 

 

Photograph 10.   Radiological scan of TWP927 soil core; facing southwest (EU 4). 
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Photograph 11.   Radiological scan of TWP927 soil core (EU 4). 
 
 

 

Photograph 12.   Filter  mater ial placement at TWP927; facing southwest (EU 4).  
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Photograph 13.   Augers advancing at TWP928; facing north (EU 4). 
 
 

 

Photograph 14.   TWP931, facing west (EU 4). 
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Photograph 15.   TWP930, facing nor theast (EU 4). 
 
 

 

Photograph 16.   TWP936; facing southeast toward the IWCS (EU 10). 
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Photograph 17.   TWP939, facing east toward the IWCS (EU 10). 
 
 

 

Photograph 18.   TWP921; pr ior  to dr illing, facing southeast toward NFSS (EU 1). 
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Photograph 19.   Surface soil collection at TWP921, facing southeast toward NFSS (EU 1). 
 
 

 

Photograph 20.   Radiological scan of TWP921 surface soil, facing nor th (EU 1). 
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Photograph 21.   Split spoon decontamination at TWP921 (EU 1). 
 
 

 

Photograph 22.   Soil core sampling at TWP921 (EU 1). 
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Photograph 23.   TWP921, looking south toward NFSS (EU 1). 
 
 

 

Photograph 24.   TWP935, facing nor th (EU 9). 
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Photograph 25.   TWP938 soil core and radiological scan (EU 9). 
 
 

 

Photograph 26.   TWP938, facing nor th (EU 9). 
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Photograph 27.   Water  level reading at well abandonment TWP930 (EU 4). 
 
 

 

Photograph 28.   Set up at TWP930 for well abandonment (EU 4). 
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Photograph 29.   Removal of PVC well casing at TWP 930 (EU 4). 
 
 

 

Photograph 30.   Radiological scan of TWP930 PVC well casing (EU 4). 
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Photograph 31.   Advancing augers at TWP930 dur ing well abandonment (EU 4). 
 
 

 

Photograph 32.   Mixing grout at TWP930 for  well abandonment (EU 4). 
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Photograph 33.   Per istaltic pump sampling (EU 4). 
 
 

 

Photograph 34.   TWP933 Screening Groundwater  Sample (EU 4). 
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/23/09 and was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 921
(Page 1 of 1)

Start Date : 11/23/09
End Date : 12/22/09
Northing Coord. : 1173286.2
Easting Coord. : 1040038.0
Ground Surface Elev. : 317.31
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 921

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.6') CLAY (CL); trace medium 
Sand; trace Gravel to 30mm, 
subrounded; dry; medium plastic; 
roots to 0.6' bgs; 10YR4/3 brown to 
10YR3/3 dark brown.
(0.6' - 2.3') coarse grained 
subrounded SAND (SP); some Gravel 
12mm to 70mm, subrounded, 
limestone; trace Clay; trace fine to 
medium Sand; damp, very moist at 
2.0-2.3 interval; medium dense; 
10YR3/4 dark yellowish brown.
(2.3' - 6.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 20mm, 
subrounded; dry; stiff; medium plastic; 
10YR4/4 dark yellowish brown.

4'-6' interval vertical fractures 
backfilled with 10YR5/1 gray SILT.
(6.0' - 16.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 20mm, 
subrounded; damp to dry; medium stiff 
to stiff; medium plastic to plastic; 
10YR4/3 brown.

Softer with depth

Trace Gravel to 50mm, subrounded 
(10' - 12')

Plastic to v. plastic (12' - 14')

v. soft, v. plastic, damp to moist

(16.0' - 17.0') CLAY (CL); trace 
medium Sand; trace Gravel to 20mm, 
subrounded; moist; 10YR5/1 gray.
(17.0' - 18.0') No Recovery

Bottom of Boring 18.0' bgs

E
le

va
tio

n 
(a

m
sl

)
317

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

299

298

TOC Elev.: 319.88
Well: MW 921

2

4

16

18

5.88

2.57

15.34

5.88

16

15.34

Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  2.0 - 4.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.57 ft ags - 5.88 
ft
  bgs

Sand Pack
  4.0 ft - 16.0 ft
Silica Quartz 
0.4mm
Ricci Bros Sand 
Co.
  6.5 - 50lb bags

Screen
  2" ID PVC Sch 40
  5.88 - 15.34 ft 
bgs
  0.010 slot

Borehole Dia 8"

16.0 ft - 18.0 ft 
natural materials

B
lo

w
 C

ou
nt

16/19/15

9/11/16/25

5/14/18/24

35/33/40/38

4/10/14/19

2/8/10/12

17/16/14/16

2/3/6/9

4/5/6/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.5/2.0

2.0/2.0

2.0/2.0

1.8/2.0

2.0/2.0

2.0/2.0

2.0/2.0

1.0/2.0

S
am

pl
e 
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te

rv
al

Comments

921SS0.0-0.5-0001
921SS0.0-0.5-9002
11/23/09 1225
PID 0 Headspace 0 ppm
alpha 0 beta 290 cpm
PID 0 Headspace 0.2 ppm
alpha 1 beta 225 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 276 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 261 cpm

PID 0 Headspace 0.2 ppm
alpha 2 beta 282 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 251 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 269 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 238 cpm
First Encountered 
 Water 14.0' bgs
Static Water Level 
  16.76' TOC

921SB14.0-16.0-0002
11/23/09 1316
PID 0 Headspace 0 ppm
alpha 3 beta 269 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 240 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/18/09 and 11/19/09 and was converted to a 
permanent well when the protective casing was installed on 12/22/09.

TWP 922
(Page 1 of 1)

Start Date : 11/18/09
End Date : 12/22/09
Northing Coord. : 1173236.9
Easting Coord. : 1040207.7
Ground Surface Elev. : 316.54
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 922

(Page 1 of 1)
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DESCRIPTION

(0.0' - 1.5') CLAY (CL); trace medium 
to coarse Sand; trace Gravel to 
20mm, subrounded; damp; dense; 
plastic; roots to 0.3' bgs; 10YR4/2 
dark grayish brown.
(1.5' - 1.75') GRAVEL (GP), 
subangular to 35mm; some medium to 
very coarse Gravel; very moist; loose; 
non-plastic; 10YR4/4 dark yellowish 
brown.
(1.75' - 12.0') CLAY (CL); trace fine 
Sand; trace Gravel to 40mm, 
subrounded; rootlets; dry to damp; 
very stiff; slightly plastic; 10YR4/4 
dark yellowish brown with 10YR5/2 
grayish brown and 2.5YR3/6 dark red 
mottling; vertical fractures filled with 
fine sand.

Gravel to 60mm, Limestone at 6.0' 
bgs

(12.0' - 12.2') Coarse SAND (SP); 
some Clay; trace fine to medium 
Sand;  moist; medium dense; 
non-plastic; 10YR4/4 dark yellowish 
brown.
(12.2' - 13.6') CLAY (CL); trace 
medium Sand; dry to damp; stiff; 
slightly plastic; 10YR4/4 dark yellowish 
brown.
(13.6' - 13.8') Sandy SILT (ML); very 
moist; loose; non-plastic; 10YR4/4 
dark yellowish brown.
(13.8' - 15.8') CLAY (CL); trace 
Gravel, subrounded to 50mm, 
limestone; trace Silt; trace fine Sand; 
damp; stiff; plastic; 10YR4/3 brown.
(15.8' - 18.0') CLAY (CL); moist; very 
soft; very plastic; 10YR5/1 gray
Bottom of Boring 18.0' bgs

E
le

va
tio

n 
(a

m
sl

)

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

299

298

297

TOC Elev.: 318.56
Well: MW 922

2

5

17

18

7.07

2.02

16.48

7.07

17
16.48

Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  2.0 - 5.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.02 ft ags - 7.07 
ft
  bgs

Sand Pack
  5.0 ft - 17.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  7.07 - 16.48 ft bgs
  0.010 slot

Borehole Dia 8"

17.0 ft - 18.0 ft
Natural Materials

B
lo

w
 C

ou
nt

5/6/10

4/8/13/23

8/13/20/26

28/33/33/28

5/12/16/20

5/11/15/20

17/20/26/20

4/6/8/6

6/5/5/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.3/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

922SS0.0-0.5-0005
11/18/09 1623
PID 0 Headspace 0 ppm
alpha 1 beta 175 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 238 cpm

PID 0 Headspace 0 ppm
alpha 5 beta 236 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 270 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 258 cpm

Static Water Level
 9.11' bgs
PID 0 Headspace 0 ppm
alpha 1 beta 259 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 237 cpm

First Encountered 
Water 12.0' bgs

922SB12.0-14.0-0006
11/19/09 0923
PID 0 Headspace 1.5 ppm
alpha 2 beta 258 cpm

PID 0 Headspace 0.7 ppm
alpha 2 beta 213 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 256 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/17/09 and was converted to a permanent well when 
the protective casing was installed on 12/21/09.

TWP 923
(Page 1 of 1)

Start Date : 11/17/09
End Date : 12/21/09
Northing Coord. : 1173235.5
Easting Coord. : 1040354.9
Ground Surface Elev. : 317.68
Total Depth of Boring : 20 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 2" 2' Long Split Spoons

TWP 923

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.6') Silty SAND (SM), very fine 
to coarse; some Gravel to 50mm, 
subrounded; dry; loose; non-plastic; 
roots to 0.4' bgs; 10YR3/4 dark 
yellowish brown.
(0.6' - 1.3') SILT (ML) with Sand; trace 
GRAVEL, subrounded to 15mm; dry; 
medium dense; non-plastic; 10YR4/3 
brown with 10YR5/1 gray.
(1.3' - 5.3') CLAY (CL); trace fine 
Sand; trace Silt; dry; dense; 
non-plastic; crumbly; 10YR4/3 brown, 
10YR5/1 gray and 10YR5/2 grayish 
brown.
(5.3' - 6.0') No Recovery
(6.0' - 10.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 10mm, 
subrounded; dry; very dense; slightly 
plastic; 10YR4/3 brown.
softer with depth and more plastic

(10.0' - 16.0') CLAY (CL); some Silt; 
some v. fine Sand; trace Gravel to 
12mm, subrounded, limestone; dry to 
slightly damp; soft; slightly plastic; 
10YR4/3 brown and 5YR4/4 yellowish 
red.

Softer with depth, less Silt; slightly 
damp; plastic; 5YR5/3 reddish brown.

(16.0' - 18.0') CLAY (CL); trace fine 
Sand; moist to very moist; soft; very 
plastic; 10YR4/2 dark grayish brown.

(18.0' - 20.0') CLAY (CL); very moist 
to moist; very soft; plastic to very 
plastic; 10YR5/1 gray

Bottom of Boring 20.0' bgs

E
le

va
tio

n 
(a

m
sl

)

317

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

299

298

TOC Elev.: 319.53
Well: MW 923

3

8

20

9.92

1.85

19.33

9.92

20

19.33

Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 3 ft bgs
 Set In Concrete

Concrete  
  0.0 - 3.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  3.0 - 8.0 ft bgs  

Riser
  2" ID PVC Sch 40
  1.85 ft ags - 9.92 ft
  bgs

Sand Pack
  8.0 ft - 20.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6.5 - 50lb bags

Screen
  2" ID PVC Sch 40
  9.92 - 19.37 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

2/4/6

6/9/10/15

9/9/14/14

16/19/19/18

7/5/7/13

9/11/14/18

15/12/16/12

3/3/6/5

6/6/5/5

woh/woh

woh/2

R
ec

ov
er

y

0.5/0.5

0.9/1.5

1.8/2.0

1.3/2.0

1.4/2.0

1.6/2.0

1.7/2.0

1.2/2.0

1.6/2.0

1.7/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

923SS0.0-0.5-0009
11/17/09 1306
PID 0 Headspace 0 ppm
alpha 2 beta 200 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 155 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 165 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 145 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 140 cpm

PID 0 Headspace 0 ppm
alpha 4 beta 160 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 155 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 175 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 165 cpm
First Encountered 
Water 16.0' bgs

923SB16.0-18.0-0010
11/17/09 1427
PID 0 Headspace 0 ppm
alpha 1 beta 150 cpm

PID 0 Headspace 0 ppm
alpha NR beta NR cpm
Static Water Level
 19.67' bgs
Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/19/09 and was abandoned on 12/18/09.

TWP 924
(Page 1 of 1)

Start Date : 11/19/09
End Date : 12/18/09
Northing Coord. : 1173162.9
Easting Coord. : 1039990.5
Ground Surface Elev. : 316.61
Total Depth of Boring : 16 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 924

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') SILT (ML); trace fine to 
medium Sand; trace Clay; roots; damp 
to dry; loose; slightly plastic; 10YR3/3 
dark brown.
(0.5' - 4.3') CLAY (CL); trace medium 
Sand; trace Gravel to 30mm, 
subrounded; dry; very stiff; 10YR4/4 
dark yellowish brown with 10YR5/2 
grayish brown mottling.
trace 5YR4/6 yellowish red mottling
(4.3' - 4.7') CLAY (CL); very soft; 
10YR3/2 very dark grayish brown.
(4.7' - 5.3') Same as 0.5' - 4.3' 
interval.
(5.3' - 5.5') SILT (ML); dry; 10YR6/1 
gray.
(5.5' - 6.2') CLAY (CL) as 0.5' - 4.3' 
interval.  Larger percentage of 
yellowish red mottling; trace Gravel to 
60mm, subrounded, limestone; plastic 
to medium plastic.
(6.2' - 7.5') SILT (ML); 10YR4/4 dark 
yellowish brown with 5YR4/6 yellowish 
red mottling.
(7.5' - 14.5') CLAY (CL); trace fine to 
coarse Sand; trace Silt; trace Gravel 
to 40mm, subrounded, limestone; 
damp; medium stiff to soft; slightly 
plastic; 10YR4/4 dark yellowsh brown 
with 5YR4/6 yellowish red mottling

(14.5' - 15.5') CLAY (CL); damp; very 
soft; very plastic; 10YR5/1 gray.
(15.5' - 16.0') No Recovery.
Bottom of Boring at 16.0' bgs
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TOC Elev.: NA
Well: TWP 924

2.5

14.5

16

4.41

2.5

13.83

4.41

14.5

13.83

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 2.5 ft bgs  

Riser
  2" ID PVC Sch 40
  2.5 ft ags - 4.41 ft
  bgs

Sand Pack
  2.5 ft - 14.5 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.41 - 13.83 ft bgs
  0.010 slot

Borehole Dia 8"

14.5 ft - 16.0 ft
Bentonite chips

B
lo

w
 C

ou
nt

5/7/7

5/12/17/16

5/9/15/15

13/40/37/32

13/20/20/22

9/9/11/12

7/9/9/8

1/2/2/2

R
ec

ov
er

y

0.5/0.5

1.5/1.5

2.0/2.0

1.9/2.0

1.7/2.0

2.0/2.0

1.7/2.0

1.8/2.0

1.5/2.0

S
am

pl
e 

In
te

rv
al

Comments

924SS0.0-0.5-0013
924SS0.0-0.5-9001
11/19/09 0820
PID 0 Headspace 0 ppm
alpha 1 beta 250 cpm
PID 0 Headspace 0 ppm
alpha 1 beta 244 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 245 cpm
Static Water Level
 5.62' TOC

PID 0 Headspace 0 ppm
alpha 1 beta 238 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 215 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 185 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 209 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 171 cpm
924SB12.0-14.0-0014
11/19/09 0927

PID 0 Headspace NR ppm
alpha 1 beta 213 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/18/09 and it was abandoned on 12/17/09.

TWP 925
(Page 1 of 1)

Start Date : 11/18/09
End Date : 12/17/09
Northing Coord. : 1173124.8
Easting Coord. : 1040151.0
Ground Surface Elev. : 315.59
Total Depth of Boring : 14 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 925

(Page 1 of 1)
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DESCRIPTION

(0.0' - 13.0') CLAY (CL); trace fine 
Sand; trace Gravel to 60mm, 
subrounded, limestone; dry; medium 
stiff; plastics; roots to 0.3' bgs; 
10YR4/4 dark yellowish brown with 
10YR5/1 gray and 2.5YR4/6  red 
mottling.

very stiff; slightly plastic

very stiff, medium plastic

(13.0' - 14.0') CLAY (CL); trace fine 
Sand; damp; very soft to soft; very 
plastic; 10YR5/1 gray.
Bottom of Boring at 14.0' bgs
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TOC Elev.: NA
Well: TWP 925

2

13

14

3.06

2.36

12.48

3.06

13
12.48

Well Constr.
Information

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  0.0 - 2.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.36 ft ags - 3.06 
ft
  bgs

Sand Pack
  2.0 ft - 13.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  3.06 - 12.48 ft bgs
  0.010 slot

Borehole Dia 8"

13.0 ft - 14.0 ft 
natural materials

B
lo

w
 C

ou
nt

4/5/5

6/9/19/19

8/16/19/20

35/32/38/32

8/15/15/23

6/11/9/9

11/8/8/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.6/2.0

2.0/2.0

1.8/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

925SS0.0-0.5-0017
11/18/09 1335
PID 0 Headspace 0 ppm
alpha 4 beta 263 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 222 cpm

PID 0 Headspace 0 ppm
alpha 4 beta 265 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 228 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 269 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 223 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 249 cpm
925SB10.0-12.0-0018
11/18/09 1415
Static Water Level
 13.91' TOC

PID 0 Headspace 0 ppm
alpha 2 beta 264 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/19/09 and was abandoned on 12/17/09.

TWP 926
(Page 1 of 1)

Start Date : 11/19/09
End Date : 12/17/09
Northing Coord. : 1173123.4
Easting Coord. : 1040532.5
Ground Surface Elev. : 316.91
Total Depth of Boring : 14 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 926

(Page 1 of 1)
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DESCRIPTION

(0.0' - 8.4') CLAY (CL); trace fine to 
coarse Sand; trace Gravel to 30mm, 
subrounded, limestone, shale; damp; 
medium stiff; plastic; rootlets to 4.0' 
bgs; 10YR4/4 dark yellowish brown.

trace 5YR4/6 yellowish red mottling, 
stiffer with depth, less plasticity.

trace 10YR5/1 gray mottling, no 
yellowish red mottling.

(8.4' - 9.6') Fine SAND (SM); trace 
Silt; moist; loose; non-plastic; 10YR4/4 
dark yellowsh brown.
(9.6' - 10.0') No Recovery
(10.0' - 13.5') CLAY (CL); trace 
medium Sand; trace Gravel to 15mm; 
moist; very soft; very plastic; 10YR5/4 
yellowish brown.

(13.5' - 14.0') CLAY (CL); trace fine 
Sand; moist; very soft; very plastic; 
10YR5/1 gray.
Bottom of Boring at 14.0' bgs
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TOC Elev.: NA
Well: TWP 926

2

14

3.91

2.25

13.34

3.91

14

13.34

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 2.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.25 ft ags - 3.9 ft
  bgs

Sand Pack
  2.0 ft - 14.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  3.9 - 13.33 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

4/8/13

7/14/20/25

6/13/17/20

28/36/25/32

6/14/13/13

5/5/5/4

4/5/5/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.3/2.0

1.8/2.0

2.0/2.0

1.6/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

926SS0.0-0.5-0021
11/19/09 1200
PID 0 Headspace 0 ppm
alpha 1 beta 239 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 215 cpm
Static Water Level
 4.47' TOC

PID 0 Headspace 0 ppm
alpha 1 beta 219 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 214 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 245 cpm

First Water Encountered 
8.4' bgs
PID 0 Headspace 0 ppm
alpha 0 beta 204 cpm
926SB8.0-10.0-0022
11/19/09 1230

PID 0 Headspace 0 ppm
alpha 1 beta 209 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 220 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/20/09 and was abandoned on 12/16/09.

TWP 927
(Page 1 of 1)

Start Date : 11/20/09
End Date : 12/16/09
Northing Coord. : 1173124.5
Easting Coord. : 1042486.8
Ground Surface Elev. : 319.94
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 927

(Page 1 of 1)
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DESCRIPTION

(0.0' - 1.0') CLAY (CL); trace medium 
to very coarse Sand; trace Gravel to 
35mm, subrounded; damp; medium 
stiff; slightly plastic; 10YR4/3 brown.
(1.0' - 11.9') CLAY (CL); trace Silt; 
trace medium Sand; trace Gravel to 
25mm, subrounded; dry; stiff; medium 
plasticity; 10YR4/6 dark yellowish 
brown.
trace 10YR5/1 gray mottling

very stiff; trace 5YR6/6 yellowish red 
mottling

no yellowish mottling; medium stiff to 
stiff; vertical fractures backfilled with 
10YR5/1 gray Silt.

(11.9' - 12.9') fine SAND (SW); trace 
Clay at 12.6' - 12.9'; trace Gravel to 
35mm, subangular; saturated; loose; 
10YR4/4 dark yellowish brown.

(12.9' - 14.5') CLAY (CL); trace 
Gravel to 35mm, subrounded; moist; 
medium stiff to soft; plastic; 10YR4/4 
dark yellowish brown.

(14.5' - 15.5') CLAY (CL); trace fine to 
medium Sand; moist; very soft; very 
plastic; 10YR4/3 brown.

(15.5' - 17.3') CLAY (CL); some Silt; 
trace fine to medium Sand; trace 
Gravel to 25mm, subrounded; cobble, 
limestone, subrounded; 10YR4/4 dark 
yellowish brown
(17.3' - 17.5') CLAY (CL); v. soft; v. 
plastic; 10YR4/1 dark gray.
(17.5' - 18.0') No Recovery.
Bottom of Boring at 18.0' bgs
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TOC Elev.: NA
Well: TWP 927

6

18

8.04

2

17.49

8.04

18
17.49

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 2.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 8.04 ft
  bgs

Sand Pack
  6.0 ft - 18.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  8.04 - 17.49 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

15/8/13

9/15/20/20

8/11/16/21

19/20/22/20

3/9/10/12

7/4/4/9

12/13/9/8

2/3/12/16

20/8/7/15

R
ec

ov
er

y

0.5/0.5

1.5/1.5

2.0/2.0

1.9/2.0

2.0/2.0

1.9/2.0

2.0/2.0

2.0/2.0

1.8/2.0

1.5/2.0

S
am

pl
e 

In
te

rv
al

Comments

927SS0.0-0.5-0025
11/20/09 0754
PID 0 Headspace 0 ppm
alpha 1 beta 239 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 247 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 229 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 274 cpm

Static Water Level
 8.0' TOC

PID 0 Headspace 0 ppm
alpha 0 beta 230 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 221 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 219 cpm
927SB10.0-12.0-0026
11/20/09 0834

First Water Encountered 
12.0' bgs

PID 0 Headspace 0 ppm
alpha 2 beta 211 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 226 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 217 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/20/09 and was abandoned on 12/16/09.

TWP 928
(Page 1 of 1)

Start Date : 11/20/09
End Date : 12/16/09
Northing Coord. : 1173118.6
Easting Coord. : 1042321.1
Ground Surface Elev. : 319.66
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 928

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.2') CLAY (CL); trace Silt; 
trace fine Sand; damp; soft; medium 
plastic; roots to 0.2' bgs; 10YR3/3 
dark brown.
(0.2' - 6.5') CLAY (CL); trace Silt; 
trace fine to coarse Sand; trace 
Gravel to 20mm, subrounded; dry; 
stiff; slightly plastic; crumbly; 10YR4/4 
dark yellowish brown with 10YR5/1 
gray and 10YR5/2 grayish brown 
mottling.

(6.5' - 6.9') SILT (ML); trace fine 
Sand; dry; loose; non-plastic; 
10YR5/4 yellowish brown.
(6.9' - 10.0') CLAY (CL); trace medium 
Sand; trace Gravel to 20mm, 
subrounded, limestone; dry to damp; 
medium stiff to stiff; medium plastic to 
plastic; 10YR4/3 brown with 10YR5/1 
gray mottling.
(10.0' - 14.0') CLAY (CL); trace 
medium Sand; trace Gravel to 25mm, 
subrounded; damp; soft; very plastic; 
10YR4/4 dark yellowish brown.
10YR5/2 grayish brown.

(14.0' - 17.9') CLAY (CL); trace 
medium to coarse Sand; trace Gravel 
to 25mm, subrounded; damp to moist; 
very soft; very plastic; 10YR5/2 
grayish brown, grading into 10YR5/1 
gray.

(17.9' - 18.0') very coarse SAND (SP); 
trace fine to medium Sand; trace 
Gravel to 12mm, subangular; wet; 
loose; non-plastic; 10YR4/6 dark 
yellowish brown.
Bottom of Boring at 18.0' bgs
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TOC Elev.: NA
Well: TWP 928

4

16

18

6.06

1.97

15.48

6.06

16
15.48

Well Constr.
Information

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  0.0 - 4.0 ft bgs  

Riser
  2" ID PVC Sch 40
  1.97 ft ags - 
          6.06 ft bgs

Sand Pack
  4.0 ft - 16.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  6.06 - 15.48 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

7/11/12

16/16/22/22

9/17/22/30

28/25/30/24

4/7/8/9

2/3/5/4

5/5/5/4

1/2/2/3

woh/2/3/4

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.5/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

928SS0.0-0.5-0029
11/20/09 1404
PID 0 Headspace 0 ppm
alpha 1 beta 230 cpm

PID 0 Headspace 1.5 ppm
alpha 3 beta 197 cpm

PID 0 Headspace 0.5 ppm
alpha 3 beta 227 cpm

PID 0 Headspace 0.3 ppm
alpha 2 beta 233 cpm

PID 8.4 ppm
Headspace 1.4 ppm
alpha 0 beta 213 cpm

PID 13.4 ppm
Headspace 7.0 ppm
alpha 0 beta 234 cpm

PID 9.5 ppm
Headspace 11.1 ppm
alpha 2 beta 199 cpm

PID 4.9 ppm 
Headspace 16.5 ppm
alpha 2 beta 201 cpm
928SB12.0-14.0-0030
11/20/09 1447

First Water Encountered 
14.0' bgs

PID 0 Headspace 3.7 ppm
alpha 2 beta 213 cpm
Static Water Level
 17.68' TOC

PID 0 Headspace NR ppm
alpha 2 beta 213 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/21/09 and was abandoned on 12/16/09.

TWP 929
(Page 1 of 1)

Start Date : 11/21/09
End Date : 12/16/09
Northing Coord. : 1173038.3
Easting Coord. : 1042282.6
Ground Surface Elev. : 320.92
Total Depth of Boring : 14 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 929

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.3') CLAY (CL); trace fine to 
medium Sand; roots; trace Gravel to 
15mm, subrounded; damp; soft to 
medium stiff; medium plasticity; 
10YR4/3 brown.
(0.3' - 0.7') GRAVEL (GP) to 20mm, 
subrounded to rounded;  trace fine to 
very coarse Sand; trace Clay; dry; 
loose to medium dense; non-plastic; 
10YR4/3 brown.
(0.7' - 8.0') CLAY (CL); some Silt; 
trace medium sand; stiff to very stiff; 
10YR4/4 dark yellowish brown trace 
10YR5/1 gray and 5YR6/4 yellowish 
red mottling.

(8.0' -9.0') Coarse SAND (SP), 
rounded to subrounded; trace Gravel 
to 20mm, subrounded; dry; loose; 
non-plastic; 10YR4/6 dark yellowish 
brown.
(9.0' - 11.0') CLAY (CL); trace medium 
Sand; trace Gravel to 15mm; damp; 
medium stiff to soft; medium plasticity; 
10YR4/4 dark yellowish brown to 
10YR4/3 brown.
(11.0' - 14.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel; damp; 
very soft; plastic; 10YR5/1 gray.

Bottom of Boring at 14.0' bgs

E
le

va
tio

n 
(a

m
sl

)

319

318

317

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

TOC Elev.: NA
Well: TWP 929
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Well Constr.
Information

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  0.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 
          3.78 ft bgs

Sand Pack
  3.0 ft - 14.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  3.78 - 13.21 ft bgs
  0.010 slot

Borehole Dia 8"
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8/10/14

15/22/22/28

8/20/26/28

25/32/30/39

8/8/7/7
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0.5/0.5

1.5/1.5

2.0/2.0

2.0/2.0

1.2/2.0

2.0/2.0

2.0/2.0
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Comments

929SS0.0-0.5-0033
11/21/09 1515
PID 0 Headspace 0.4 ppm
alpha 0 beta 294 cpm

PID 0 Headspace 0.3 ppm
alpha 0 beta 280 cpm

PID 0 Headspace 0.6 ppm
alpha 3 beta 274 cpm

PID 0 Headspace 0.3 ppm
alpha 2 beta 310 cpm

PID 0 Headspace 0.1 ppm
alpha 2 beta 297 cpm

PID 0 Headspace 0.8 ppm
alpha 0 beta 236 cpm
929SB8.0-10.0-0034
11/21/09 1544

PID 0 Headspace 0.3 ppm
alpha 1 beta 302 cpm

No split spoon collected, 
drilled out interval to set 
10' screen.  Description 
from cuttings.

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/21/09 and was converted to a permanent well when 
the protective casing was installed on 12/21/09.

TWP 930
(Page 1 of 1)

Start Date : 11/21/09
End Date : 12/21/09
Northing Coord. : 1173005.1
Easting Coord. : 1042469.0
Ground Surface Elev. : 320.80
Total Depth of Boring : 17 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 930

(Page 1 of 1)
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DESCRIPTION

(0.0' - 3.0') FILL (FL); Cobbles 70mm, 
subangular; trace Silt; trace Gravel to 
50mm, subrounded; trace medium to 
coarse Sand; loose; non-plastic; roots 
to 0.5' bgs; 10YR3/2 very dark grayish 
brown.

(3.0' - 12.8') CLAY (CL); trace fine to 
medium Sand, 60mm Cobble, 
subrounded, limestone in end of shoe; 
damp to dry; very stiff; slightly plastic; 
10YR4/4 dark yellowish brown, trace 
10YR5/1 gray mottling.

trace 5YR6/6 yellowish red mottling

no yellowish red mottling

(12.8' - 14.6') Medium SAND (SW); 
trace Silt; trace fine Sand; trace 
Gravel to 12mm, subrounded to 
subangular; wet; loose; non-plastic; 
10YR4/4 dark yellowish brown.

(14.6' - 14.8') Coarse SAND (SW); 
trace medium Sand; trace Gravel to 
15mm, wet; 10YR4/4 dark yellowish 
brown.
(14.8' - 15.0') CLAY (CL); trace fine 
Sand; trace Gravel to 12mm; moist; 
very soft; plastic; 10YR4/3 brown.
(15.0' - 15.5') SAND as  14.6' - 14.8' 
interval.
(15.5' - 16.8') CLAY; trace fine to 
medium Sand; trace Gravel to 15mm, 
subrounded; moist; very soft; plastic; 
10YR5/1 gray.
(16.8' - 17.0') No Recovery
Bottom of Boring 17.0' bgs
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Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 3 ft bgs
 Set In Concrete

Concrete  
  0.0 - 3.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  3.0 - 5.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.36 ft ags - 6.94 ft
  bgs

Sand Pack
  5.0 ft - 17.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  6.94 - 16.35 ft bgs
  0.010 slot

Borehole Dia 8"

B
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nt

5/7/15/15

8/15/23/28

5/12/16/23

4/9/11/12

7/12/14/16

6/8/7/4

2/2/3/5
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3.0/3.0

1.5/2.0

1.7/2.0

1.8/2.0

1.5/2.0

2.0/2.0

2.0/2.0

1.8/2.0
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Comments

930SS0.0-0.5-0037
11/21/09 0828
1.5
PID 0 Headspace 0.8 ppm
alpha 0 beta 232 cpm

PID 0 Headspace 1.1 ppm
alpha 5 beta 263 cpm

PID 0 Headspace 1.0 ppm
alpha 2 beta 235 cpm
Static Water Level 
  8.70' TOC

PID 0 Headspace 1.1 ppm
alpha 3 beta 256 cpm

PID 0 Headspace 1.9 ppm
alpha 3 beta 267 cpm

PID 0 Headspace 11.3 ppm
alpha 0 beta 228 cpm
First Encountered 
 Water 12.8' bgs

PID 39.8 ppm 
Headspace 18.4 ppm
alpha 0 beta 163 cpm

930SB15.0-17.0-0038
11/21/09 0918
PID 168 ppm 
Headspace 334 ppm
alpha 0 beta 220 cpm

215 ppm at top of augers
sheen on center plug when 
pulled out of the augers

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/20/09 and was abandoned on 12/16/09.

TWP 931
(Page 1 of 1)

Start Date : 11/21/09
End Date : 12/16/09
Northing Coord. : 1172976.7
Easting Coord. : 1042374.4
Ground Surface Elev. : 320.33
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 931

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.4') CLAY (CL); trace Silt; 
trace fine to medum Sand; roots; 
damp; loose; slightly plastic; 10YR4/3 
brown.
(0.4' - 5.4') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 50mm, 
subrounded; dry; medium stiff; slightly 
plastic; 10YR4/4 dark yellowish brown 

trace 5YR6/6 yellowish red mottling; 
trace Silt.

(5.4' - 6.3') Sandy CLAY (CL); Sand is 
medium to coarse; trace Gravel to 
15mm, subrounded; slightly moist; 
medium stiff; slightly plastic; 10YR4/4 
dark yellowish brown.
(6.3' - 13.7') CLAY (CL); trace fine 
Sand; trace Gravel to 15mm, 
subrounded; 10YR4/4 dark yellowish 
brown 

10YR5/1 gray mottling and Cobble 
70mm, subrounded, limestone.

Silt content increases with depth

moist 12.0' - 12.3' bgs

(13.7' - 14.0') Silty fine SAND (SM); 
dry; medium dense; non-plastic; 
10YR4/4 dark yellowish brown.
(14.0' - 15.0') Silty CLAY (CL); trace 
fine Sand; damp; medium stiff; slightly 
plastic; 10YR4/4 dark yellowish brown.
(15.0' - 18.0') CLAY (CL); trace 
medium to coarse Sand; trace Gravel 
to 12mm, subrounded; 10YR5/1 gray

Bottom of Boring at 18.0' bgs
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TOC Elev.: NA
Well: TWP 931
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Well Constr.
Information

Holeplug 3/8 
Coarse Grade 
Bentonite Chips
  0.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.24 ft ags - 
          4.93 ft bgs

Sand Pack
  3.0 ft - 15.0 ft
Silica Quartz 
0.4mm
Ricci Bros Sand 
Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.93 - 14.34 ft 
bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/5/6

6/6/10/11

3/5/6/8

6/7/11/11

3/6/7/9

4/8/10/16

15/13/22/26

5/7/5/5

4/5/6/6

R
ec

ov
er

y

0.5/0.5

1.2/1.5

2.0/2.0

1.8/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 
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al

Comments

931SS0.0-0.5-0041
11/21/09 1134
PID 0 Headspace 0.4 ppm
alpha 2 beta 260 cpm

PID 0 Headspace 0.5 ppm
alpha 0 beta 217 cpm

PID 0 Headspace 0.4 ppm
alpha 0 beta 224 cpm

PID 0 Headspace 0.3 ppm
alpha 3 beta 216 cpm

Static Water Level
 8.93' TOC

PID 0 Headspace 0.6 ppm
alpha 3 beta 216 cpm

PID 0 Headspace 0.9 ppm
alpha 2 beta 238 cpm

PID 0 Headspace 1.0 ppm
alpha 1 beta 256 cpm

First Water Encountered 
12.0' bgs

PID 0 Headspace 1.1 ppm
alpha 1 beta 205 cpm
931SB12.0-14.0-0042
11/21/09 1210

PID 0 Headspace 0.7 ppm
alpha 3 beta 231 cpm

PID 0 Headspace 0.7 ppm
alpha 1 beta 198cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/2/09 and it was abandoned on 12/17/09.

TWP 932
(Page 1 of 1)

Start Date : 12/2/09
End Date : 12/17/09
Northing Coord. : 1173018.6
Easting Coord. : 1042534.1
Ground Surface Elev. : 321.03
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 932

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') CLAY (CL) and SILT; 
some fine to coarse Sand; trace 
Gravel to 50mm, subangular; dry; 
loose; non-plastic; 10YR4/2 dark 
grayish brown.
(0.5' - 3.5') Poor Recovery; Cobbles 
and Road Bed Material, angular to 
80mm, limestone.
(3.5' - 7.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 25mm, 
subrounded; trace Silt; 10YR4/4 dark 
yellowish brown with 10YR5/1 gray 
mottling.

(7.0' - 7.1') Medium SAND (SW), well 
sort; very moist; loose; non-plastic; 
10YR4/1 dark gray.
(7.1' - 9.8') Same as 3.5' - 7.0' interval

(9.8' - 10.2') SILT (ML); trace fine 
Sand; moist; medium dense; 
non-plastic; 10YR4/3 brown.
(10.2' - 11.75') Inside Shelby Tube
(11.75' - 15.0') CLAY (CL); dry; soft to 
medium stiff; plastic; 10YR4/4 dark 
yellowish brown.

(15.0' - 15.2') Medium SAND (SW), 
well sorted; damp; loose; non-plastic; 
10YR5/1 gray.
(15.2' - 15.7') CLAY (CL); damp; soft 
to very soft; very plastic; 10YR5/1 
gray.
(15.7' - 16.0') SILT (ML); damp to dry; 
loose to medium dense; non-plastic; 
10YR4/4 dark yellowish brown.
(16.0' - 18.0') CLAY (CL); trace 
medium Sand; damp to moist; very 
soft to soft; very plastic; 10YR5/1 
gray.
Bottom of Boring at 18.0' bgs
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Well: TWP 932
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Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 6.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.38 ft ags - 
          7.94 ft bgs

Sand Pack
  6.0 ft - 18.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  7.94 - 17.35 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

13/13/16

14/15/13/12

11/15/18/23

6/11/14/21

7/7/8/6

2/3/4/7

4/3/4/4

R
ec
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0.5/0.5

0.2/1.5

0.9/2.0

1.4/2.0

2.0/2.0

2.0/2.0

1.75/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 
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te
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al

Comments

932SS0.0-0.5-0045
932SS0.0-0.5-9006
12/2/09 1420
PID 0 Headspace 0 ppm
alpha 3 beta 254 cpm
PID 0 Headspace 0 ppm
alpha 3 beta 248 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 258 cpm

932SB4.0-6.0-0100
12/2/09 1446 Geotech
PID NR Headspace 0 ppm
alpha 3 beta 221 cpm

First Water Encountered 
7.0' bgs
PID 0 Headspace 0 ppm
alpha 0 beta 239 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 252 cpm

932SB10.0-12.0-0101
12/2/09 1515 Geotech
PID 0 Headspace 0 ppm
alpha 1 beta 240 cpm
Static Water Level
 11.75' TOC

PID 0 Headspace 0 ppm
alpha 0 beta 287 cpm

932SB14.0-16.0-0046
12/2/09 1536
PID 0 Headspace 0 ppm
alpha 3 beta 285 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 238 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/3/09 and it was abandoned on 12/17/09.

TWP 933
(Page 1 of 1)

Start Date : 12/3/09
End Date : 12/17/09
Northing Coord. : 1172959.2
Easting Coord. : 1042495.7
Ground Surface Elev. : 319.64
Total Depth of Boring : 14 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 933

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') CLAY (CL); trace Gravel 
to 30mm, subangular; trace fine to 
coarse Sand; roots; damp; soft to 
medium stiff; medium plastic; 10YR3/2 
very dark grayish brown.
(0.5' - 3.0') CLAY and limestone Road 
Bed Material (CL/FL), subangular to 
70mm; glass; slight odor; loose; 
10YR4/2 dark grayish brown and 
10YR3/1 very dark gray.
(3.0' - 4.0') Same as Above except 
more Clay.
(4.0' - 10.0') CLAY (CL); trace Gravel 
to 20mm, subrounded; trace medium 
Sand; dry; medium stiff; medium 
plastic; 10YR4/4 dark yellowish brown.

Stiffer with depth

Vertical fractures backfilled with 
10YR5/1 gray Silt

(10.0' - 12.0') CLAY (CL); trace 
Gravel to 70mm, subangular; trace 
fine to coarse Sand; soft; plastic; 
10YR4/3 brown.  Pushed rock low 
recovery.
(12.0' - 14.0') CLAY (CL); slightly 
moist; very soft; very plastic; 10YR5/1 
gray.  Sheen at the bottom on the soil 
in the shelby tube.

Bottom of Boring at 14.0' bgs
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TOC Elev.: NA
Well: TWP 933
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Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 5.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 
          7.09 ft bgs

Sand Pack
  5.0 ft - 14.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  7.09 - 13.82 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

6/5/3

6/8/7/8

9/13/16/20

4/9/15/15

5/7/6/6

R
ec

ov
er

y

0.5/0.5

1.1/1.5

1.9/2.0

1.5/2.0

2.0/2.0

1.8/2.0

1.5/2.0

2.0/2.0

S
am

pl
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Comments

933SS0.0-0.5-0053
12/3/09 1522
PID 0.1 Headspace 0.2 ppm
alpha 1 beta 313 cpm

PID 0.6 Headspace 0.9 ppm
alpha 2 beta 277 cpm

PID 1.4 Headspace 0.7 ppm
alpha 0 beta 275 cpm

933SB4.0-6.0-0104
12/3/09 1550 Geotech
PID 0 Headspace 189 ppm
alpha 1 beta 299 cpm
Static Water Level
 7.00' TOC

PID 0 Headspace 3.5 ppm
alpha 0 beta 274 cpm

PID 0 Headspace 5.9 ppm
alpha 2 beta 295 cpm

933SB10.0-12.0-0054
12/3/09 1601
PID 0 Headspace 35.2 ppm
alpha 1 beta 261 cpm

933SB12.0-14.0-0105
12/3/09 1605 Geotech
PID NR 
Headspace 2103 ppm
alpha 7 beta 317 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/3/09 and was converted to a permanent well when 
the protective casing was installed on 12/19/09.

TWP 934
(Page 1 of 1)

Start Date : 12/3/09
End Date : 12/19/09
Northing Coord. : 1173157.9
Easting Coord. : 1042286.5
Ground Surface Elev. : 320.33
Total Depth of Boring : 18 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 934

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') CLAY (CL); trace fine to 
medium Sand; trace Silt; damp; soft; 
slightly plastic; roots; 10YR3/2 very 
dark grayish brown.
(0.5' - 1.5') GRAVEL (GW), to 20mm, 
angular, road base; wet; loose; well 
sorted.
(1.5' - 10.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 20mm, 
subrounded; trace Silt backfilling 
fractures; dry; stiff to medium stiff; 
slightly plastic; 10YR4/4 dark yellowish 
brown with 10YR5/1 gray mottling.

(10.0' - 12.0') No Recovery.

(12.0' - 14.0') CLAY (CL); trace 
medium Sand; trace Gravel to 15mm, 
subrounded; damp; soft; very plastic; 
10YR4/3 brown.

(14.0' - 15.5') Inside Shelby Tube

(15.5' - 16.5') Medium SAND (SW); 
wet; loose; non-plastic; 10YR4/4 dark 
yellowish brown.
(16.5' - 18.0') CLAY (CL); trace 
Gravel to 15mm, subrounded; damp; 
very soft; very plastic; 10YR5/1 gray.
Bottom of Boring 18.0' bgs
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Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 3 ft bgs
 Set In Concrete

Concrete  
  0.0 - 3.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  3.0 - 6.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 7.93 ft
  bgs

Sand Pack
  6.0 ft - 18.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  7.93 - 17.35 ft bgs
  0.010 slot

Borehole Dia 8"

B
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nt

6/6/4

8/11/19/21

14/19/22/24

10/31/15/16

10/15/16/17

14/11/9/7

7/6/6/7

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.5/2.0

1.3/2.0

2.0/2.0

1.2/2.0

0.2/2.0

2.0/2.0

1.4/2.0

2.0/2.0

S
am
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te
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al

Comments

934SS0.0-0.5-0049
12/3/09 1222
PID 0 Headspace 0.3 ppm
alpha 1 beta 244 cpm

PID 0 Headspace 0.2 ppm
alpha 1 beta 206 cpm

PID 0 Headspace 0.3 ppm
alpha 1 beta 209 cpm

934SB4.0-6.0-0102
12/3/09 1240 Geotech
PID NR Headspace 0.2 ppm
alpha 0 beta 255 cpm

PID 0 Headspace 0.3 ppm
alpha 1 beta 241 cpm

PID 0 Headspace 1.3 ppm
alpha 0 beta 233 cpm

PID 0 Headspace 1.5 ppm
alpha 1 beta 207 cpm

PID 0 Headspace 3.8 ppm
alpha 2 beta 221 cpm

934SB14.0-16.0-0103
12/3/09 1320 Geotech
PID 0 Headspace NR ppm
alpha 1 beta 203 cpm
First Encountered 
  Water 15.5' bgs

934SB16.0-18.0-0050
12/3/09 1326 
PID 0 Headspace 4.6 ppm
alpha 0 beta 255 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.



02
-1

9-
20

10
  C

:\D
oc

um
en

ts
 a

nd
 S

et
tin

gs
\p

ar
ris

hp
\D

es
kt

op
\N

FS
S\

N
FS

S 
Bo

rin
g 

Lo
gs

\T
W

P-
93

5.
bo

r

Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/24/09 and was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 935
(Page 1 of 1)

Start Date : 11/24/09
End Date : 12/22/09
Northing Coord. : 1172206.8
Easting Coord. : 1040450.6
Ground Surface Elev. : 317.43
Total Depth of Boring : 12 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 935

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.3') CLAY (CL); trace fine to 
medium Sand; damp; soft; plastic; 
roots to 0.2' bgs; 10YR4/3 brown.
(0.3' - 11.8') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 25mm, 
subrounded; trace Silt; 10YR4/4 dark 
yellowish brown with 10YR5/1 gray 
and 5YR6/6 yellowish red mottling.

Gravel to 50mm, softer with depth

(11.8' - 12.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 20mm, 
subrounded; damp; medium stiff; 
plastic; 10YR5/1 gray.
Bottom of Boring 12.0' bgs

E
le

va
tio

n 
(a

m
sl

)

317

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

299

298

TOC Elev.: 319.33
Well: MW 935
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Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  2.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 4.23 ft
  bgs

Sand Pack
  3.0 ft - 12.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.23 - 11.82 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/8/12

8/12/19/19

5/12/15/17

21/17/18/15

4/8/10/10

3/5/8/6

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.9/2.0

1.5/2.0

1,8/2.0

1.7/2.0

2.0/2.0
S

am
pl

e 
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te
rv

al

Comments

935SS0.0-0.5-0057
11/24/09 0823
PID 0 Headspace 0 ppm
alpha 3 beta 270 cpm

PID 0 Headspace 1.3 ppm
alpha 1 beta 271 cpm

PID 0 Headspace 0.3 ppm
alpha 0 beta 264 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 241 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 195 cpm

PID 0 Headspace 0.4 ppm
alpha 5 beta 274 cpm
Static Water Level 
  11.56' TOC

935SB10.0-12.0-0058
11/24/09 0857
PID 0.4 Headspace 0.6 ppm
alpha 5 beta 261 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/22/09 and was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 936
(Page 1 of 1)

Start Date : 11/22/09
End Date : 12/22/09
Northing Coord. : 1172102.4
Easting Coord. : 1040562.8
Ground Surface Elev. : 318.66
Total Depth of Boring : 16 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 936

(Page 1 of 1)
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DESCRIPTION

(0.0' - 1.0') CLAY (CL); trace fine to 
medium Sand; damp; soft; plastic; 
roots to 0.3' bgs; 10YR3/2 dark 
grayish brown.
(1.0' - 4.2') CLAY (CL); trace Cobble 
to 70mm, subangular; trace fine to 
coarse Sand; trace fine Gravel, 
subrounded; damp to dry; stiff to very 
stiff; plastic; 10YR4/4 and 4/6 dark 
yellowish brown.
(4.2' - 4.6') CLAY (CL); wet; very soft; 
non-plastic; 10YR4/3 brown.
(4.6' - 10.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 15mm, 
subrounded; medium stiff; medium 
plastic; 10YR4/4 dark yellowish brown 
with trace 10YR5/1 gray and 5YR6/6 
yellowish red mottling.

(10.0' - 13.0') CLAY; trace medium 
Sand; trace Gravel to 20mm; dry; 
medium stiff; plastic;

Getting softer with depth

(13.0' - 14.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 10mm, 
subrounded; moist; soft; plastic; 
10YR4/3 brown.
(14.0' - 16.0') CLAY (CL) trace fine to 
coarse Sand; damp; very soft; very 
plastic; 10YR5/1 gray.
Bottom of Boring 16.0' bgs
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Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  2.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.23 ft ags - 3.92 ft
  bgs

Sand Pack
  3.0 ft - 15.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  3.92 - 13.34 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

2/7/8

2/7/14/21

4/5/10/14

14/17/19/19

2/7/8/10

3/6/8/8

11/9/11/11

2/3/3/3

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.5/2.0

2.0/2.0

1.9/2.0

1.9/2.0

1.5/2.0

1.5/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

936SS0.0-0.5-0061
11/22/09 1034
PID 0 Headspace 5.8 ppm
alpha 3 beta 233 cpm

PID 0 Headspace 2.6 ppm
alpha 1 beta 225 cpm

PID 0 Headspace 6.4 ppm
alpha 2 beta 242 cpm

PID 0 Headspace 5.1 ppm
alpha 0 beta 227 cpm

PID 0 Headspace 4.7 ppm
alpha 2 beta 233 cpm

PID 0 Headspace 2.4 ppm
alpha 2 beta 237 cpm

PID 0 Headspace 7.8 ppm
alpha 0 beta 195 cpm

936SB12.0-14.0-0062
11/22/09 1121
PID 0 Headspace 5.3 ppm
alpha 1 beta 216 cpm
Static Water Level 
  14.19' TOC
First Water 
   Encountered 13.0' bgs

PID 0 Headspace 4.5 ppm
alpha 1 beta 222 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/1/09 and it was abandoned on 12/18/09.

TWP 937
(Page 1 of 1)

Start Date : 12/1/09
End Date : 12/18/09
Northing Coord. : 1172057.9
Easting Coord. : 1040745.0
Ground Surface Elev. : 316.99
Total Depth of Boring : 22 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 937

(Page 1 of 1)
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DESCRIPTION

(0.0' - 2.5') CLAY (CL); trace medium 
to coarse Sand; trace Gravel to 
25mm, subrounded; trace Silt; roots to 
0.3' bgs; dry; medium stiff; non-plastic; 
10YR4/4 dark yellowish brown with 
trace 10YR5/1 gray mottling and very 
little 2.5YR4/8 red mottling.
(2.5' - 7.0') CLAY (CL); trace medium 
Sand; dry; stiff; medium plastic; 
10YR4/4 dark yellowish brown.

(7.0' - 7.2') SILT (ML); dry; loose; 
non-plastic; 10YR4/4 dark yellowish 
brown.
(7.2' - 8.9') CLAY (CL); trace Gravel 
to 20mm, subrounded; trace medium 
to coarse Sand; trace Silt; dry; stiff to 
very stiff; medium plastic; 10YR4/4 
dark yellowish brown.
(8.9' - 12.0') Silty SAND (SM); trace 
Gravel to 80mm, subrounded, 
limestone; moist to very moist; medium 
dense to loose; non-plastic; 10YR4/4 
dark yellowish brown.
(12.0' - 14.0') SAND and GRAVEL 
(SP) gravel to 40mm, subrounded to 
subangular, gneiss; sand is fine to 
coarse; trace Clay; wet; medium 
dense; non-plastic.
(14.0' - 17.6') SILT (ML); trace fine to 
coarse Sand; trace Gravel to 30mm, 
subrounded; very moist; loose; 
non-plastic; 10YR4/4 dark yellowish 
brown.
(17.6' - 20.0') SILT (ML); trace 
medium Sand; trace Gravel to 20mm, 
subrounded; trace Clay; moist; loose; 
non-plastic; 5YR4/4 reddish brown to 
2.5YR4/6 red.
(20.0' - 22.0') CLAY (CL); trace 
medium Sand; trace Gravel to 15mm, 
subrounded; moist; very soft; plastic; 
10YR5/1 gray.
Bottom of Boring at 22.0' bgs
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TOC Elev.: NA
Well: TWP 937
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9.92
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19.34
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Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 8.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 9.92 ft
  bgs

Sand Pack
  8.0 ft - 22.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  9.92 - 19.34 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/9/15

10/14/18/18

3/7/10/11

14/21/19/16

4/7/15/18

4/8/11/11

16/13/11/12

3/4/6/7

3/5/8/8

3/4/5/7

2/3/2/3

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.7/2.0

1.7/2.0

2.0/2.0

2.0/2.0

1.6/2.0

2.0/2.0

1.0/2.0

2.0/2.0

1.9/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

937SS0.0-0.5-0073
12/1/09 1124
PID 0 Headspace 2.5 ppm
alpha 2 beta 342 cpm
PID 0 Headspace 2.0 ppm
alpha 6 beta 328 cpm
PID 0 Headspace 2.2 ppm
alpha 0 beta 336 cpm
Static Water Level
 6.55' TOC
PID 0 Headspace 2.6 ppm
alpha 0 beta 337 cpm

PID 0 Headspace 2.9 ppm
alpha 0 beta 299 cpm

PID 0 Headspace 2.6 ppm
alpha 3 beta 248 cpm
First Water
 Encountered 8.9' bgs

PID 0 Headspace 3.0 ppm
alpha 1 beta 230 cpm

PID 1.1 Headspace 3.3 ppm
alpha 1 beta 206 cpm
937SB12.0-14.0-0074
12/1/09 1208

PID 0 Headspace 2.4 ppm
alpha 0 beta 246 cpm

PID 0 Headspace 2.0 ppm
alpha 1 beta 263 cpm

PID 0 Headspace 1.8 ppm
alpha 1 beta 227 cpm

PID 0 Headspace 1.9 ppm
alpha 0 beta 250 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/24/09 and was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 938
(Page 1 of 1)

Start Date : 11/24/09
End Date : 12/22/09
Northing Coord. : 1171715.3
Easting Coord. : 1040443.9
Ground Surface Elev. : 317.38
Total Depth of Boring : 20 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 938

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.2') CLAY (CL); trace medium 
to coarse Sand; damp; soft; medium 
plastic; 10YR3/3 dark brown.
(0.2' - 4.0') CLAY (CL); trace fine to 
coarse Sand; trace Gravel to 40mm, 
subrounded; trace Silt; dry; stiff; 
slightly plastic; 10YR4/6 to 10YR4/4 
dark yellowish brown with 5YR6/6 
yellowish red and 10YR5/1 gray 
mottling.
(4.0' - 10.0') CLAY (CL); trace fine to 
medium Sand; trace Silt; dry; soft to 
medium stiff; medium plastic; 10YR4/3 
brown.

plastic to very plastic; dry; medium 
stiff; trace fine Sand at 9.0' bgs

(10.0' - 10.2') SILT (ML); trace fine to 
coarse Sand; wet; loose; non-plastic; 
5YR4/4 reddish brown.
(10.2' - 14.0') Silty CLAY; trace fine to 
coarse Sand; trace Gravel to 15mm, 
subrounded; dry; medium stiff; slightly 
plastic to medium plastic; 5YR4/4 
reddish brown

Gravel to 30mm, subrounded
(14.0' - 18.0') Sandy SILT (ML); trace 
Gravel to 40mm, subangular to 
subrounded; sand fine to coarse; 
moist; loose to medium dense; 
non-plastic; 5YR4/4 reddish brown.

5YR3/4 dark reddish brown.
(18.0' - 18.5') CLAY (CL) trace 
medium to coarse Sand; trace Gravel 
to 20mm, subrounded; damp; soft; 
plastic; 10YR4/3 brown.

(18.5' - 20.0') CLAY (CL); trace 
medium to coarse Sand; trace Gravel 
to 15mm, subrounded; moist; very 
soft; very plastic; 10YR5/1 gray.

Bottom of Boring 20.0' bgs
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TOC Elev.: 319.54
Well: MW 938
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Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  3.0 - 6.0 ft bgs  

Riser
  2" ID PVC Sch 40
  1.98 ft ags - 7.8 ft
  bgs

Sand Pack
  6.0 ft - 18.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  7.8 - 17.21 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/7/12

10/12/20/18

2/4/6/9

10/14/15/14

3/1/4/6

3/8/9/10

12/10/13/11

3/6/6/9

8/22/16/16

2/3/2/3

R
ec

ov
er

y

0.5/0.5

1.5/1.5

2.0/2.0

1.5/2.0

2.0/2.0

2.0/2.0

1.5/2.0

1.8/2.0

1.5/2.0

1.0/2.0

2.0/2.0

S
am

pl
e 
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te
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al

Comments

938SS0.0-0.5-0069
11/24/09 1042
PID 0 Headspace 0.5 ppm
alpha 2 beta 277 cpm

PID 0 Headspace 1.3 ppm
alpha 3 beta 284 cpm

PID 0 Headspace 2.1 ppm
alpha 1 beta 278 cpm

PID 0 Headspace 1.8 ppm
alpha 2 beta 280 cpm

PID 0 Headspace 1.9 ppm
alpha 1 beta 267 cpm
Static Water Level 
  8.86' TOC

PID 0 Headspace 2.3 ppm
alpha 3 beta 256 cpm

PID 0 Headspace 1.5 ppm
alpha 3 beta 209 cpm

PID 0.7 Headspace 2.4 ppm
alpha 3 beta 227
First Water 
   Encountered 14.0' bgs

938SB14.0-16.0-0070
11/24/09 1126
PID 0 Headspace 3.3 ppm
alpha 2 beta 227 cpm

PID 0 Headspace 0.6 ppm
alpha 0 beta 230 cpm

PID 0 Headspace 0.3 ppm
alpha 2 beta 241 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/22/09 and was abandoned on 12/18/09.

TWP 939
(Page 1 of 1)

Start Date : 11/22/09
End Date : 12/18/09
Northing Coord. : 1171648.6
Easting Coord. : 1040549.2
Ground Surface Elev. : 318.89
Total Depth of Boring : 12 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Jackie Getson
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 939

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') CLAY (CL); trace Silt; 
trace fine to medum Sand; fine roots; 
damp; soft; plastic; 10YR3/2 very dark 
grayish brown.
(0.5' - 2.6') CLAY (CL); some SILT; 
damp; stiff; 10YR4/3 brown and 
10YR3/2 very dark grayish brown.
(2.6' - 4.0') CLAY (CL); coarse Sand 
top 0.4'; trace Gravel, subrounded, 
large to 0.1'; moist; stiff to very stiff; 
10YR4/4 dark yellowish brown.
(4.0' - 6.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 50mm, 
subangular; moist to wet; 10YR3/4 
dark yellowish brown
(6.0' - 9.5') CLAY (CL); trace Silt; 
trace sand; trace Gravel to 30mm; 
moist; very stiff; 10YR4/3 brown with 
10YR5/1 gray Silt throughout.

(9.5' - 10.0') Silty SAND (SM); trace 
Gravel; wet; 10YR5/1 gray.
(10.0' - 12.0') CLAY (CL); fine to 
coarse Sand; moist; very plastic; 
10YR5/1 gray

Bottom of Boring at 12.0' bgs

E
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316

315

314

313

312

311

310
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303

302

301
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TOC Elev.: NA
Well: TWP 939

3

11

12

4.32

1.7

10.88

4.32

1110.88

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  1.7 ft ags - 
          4.32 ft bgs

Sand Pack
  3.0 ft - 11.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  6 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.32 - 10.88 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

3/6/8

7/9/8/9

4/9/15/10

23/28/28/22

3/3/5/5

3/3/4/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.7/2.0

2.0/2.0

1.6/2.0

2.0/2.0

2.0/2.0
S

am
pl

e 
In

te
rv

al

Comments

939SS0.0-0.5-0065
11/22/09 1410
PID 0 Headspace 0 ppm
alpha 2 beta 242 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 215 cpm

939SB2.0-4.0-0066
11/22/09 1421
PID 0 Headspace 0.4 ppm
alpha 2 beta 227 cpm
First Encountered
 Water 3.0' bgs

PID 0 Headspace 0.3 ppm
alpha 1 beta 240 cpm
Static Water Level
  4.14' TOC

PID 0 Headspace 0 ppm
alpha 0 beta 213 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 215 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 234 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/1/09 and was abandoned on 12/19/09.

TWP 940
(Page 1 of 1)

Start Date : 12/1/09
End Date : 12/19/09
Northing Coord. : 1171367.4
Easting Coord. : 1040439.7
Ground Surface Elev. : 317.02
Total Depth of Boring : 12 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 940

(Page 1 of 1)

D
ep

th
 in

 fe
et

 (b
gs

)

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

U
S

C
S

 S
ym

bo
l

DESCRIPTION

(0.0' - 0.5') CLAY (CL); trace medium 
Sand; trace Gravel to 15mm, 
subrounded; dry; stiff; medium plastic; 
10YR4/3 brown.
(0.5' - 5.5') CLAY (CL); trace medium 
to coarse Sand; trace Gravel to 
25mm, subangular to subrounded; 
trace Silt; dry; stiff; slightly plastic; 
10YR4/4 dark yellowish brown.

(5.5' - 8.5') Fine SAND; trace Silt; 
moist; loose; non-plastic; 10YR4/6 
dark yellowish brown.  Description 
from cuttings.

(8.5' - 11.5') CLAY (CL); trace medium 
Sand; trace Silt; damp; soft; plastic; 
10YR4/3 brown.

(11.5' - 12.0') CLAY (CL); trace Silt; 
trace fine to medium Sand; trace 
Gravel to 15mm, subrounded; damp; 
very soft; very plastic; 10YR5/1 gray.
Bottom of Boring at 12.0' bgs

E
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m
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314

313
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TOC Elev.: NA
Well: TWP 940

3

12

4.05

2

11.84

4.05

1211.84

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 
          4.05 ft bgs

Sand Pack
  3.0 ft - 12.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  5 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.05 - 11.84 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

6/9/13

10/16/17/25

2/9/15/17

37/40/37/37

6/4/4/4

4/6/4/5

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.8/2.0

0.5/2.0

0.5/2.0

2.0/2.0

2.0/2.0
S

am
pl

e 
In

te
rv

al

Comments

940SS0.0-0.5-0077
12/1/09 0827
PID 0 Headspace 0 ppm
alpha 4 beta 318 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 288 cpm
Static Water Level 2.7' TOC

PID 0 Headspace 0 ppm
alpha 1 beta 320 cpm

First Encountered
 Water 5.5' bgs

PID 0 Headspace 0 ppm
alpha 0 beta 240 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 168 cpm

940SB8.0-10.0-0078
12/1/09 0855
PID 0 Headspace 0 ppm
alpha 0 beta 279 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 266 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 11/30/09 and was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 941
(Page 1 of 1)

Start Date : 11/30/09
End Date : 12/22/09
Northing Coord. : 1171058.8
Easting Coord. : 1040432.9
Ground Surface Elev. : 317.06
Total Depth of Boring : 14 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 941

(Page 1 of 1)
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DESCRIPTION

(0.0' - 7.5') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 20mm, 
subrounded; dry; stiff to very stiff; 
medium plastic to slightly plastic; roots 
to 0.2' bgs; 10YR4/6 dark yellowish 
brown with trace 10YR5/1 gray 
mottling.

trace Gravel to 50mm, subrounded

trace 5YR6/6 yellowish red mottling

no yellowish red mottling

(7.5' - 11.5') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 15mm, 
subrounded; dry; very stiff; plastic; 
10YR4/4 dark yellowish brown.

(11.5' - 14.0') CLAY; trace medium 
Sand; moist; soft; plastic to very 
plastic; 10YR5/1 gray. Silt layer at 
brown Clay/gray Clay interface (0.05')

Bottom of Boring 14.0' bgs

E
le

va
tio

n 
(a

m
sl

)
317

316

315

314

313

312

311

310

309

308

307

306

305

304

303

302

301

300

299

298

TOC Elev.: 318.98
Well: MW 941

2

3

12.1

14

4.14

1.99

11.99

4.14

12.111.99

Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 2.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  2.0 - 3.0 ft bgs  

Riser
  2" ID PVC Sch 40
  1.99 ft ags - 4.14 ft
  bgs

Sand Pack
  3.0 ft - 12.1 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  4.5 - 50lb bags

Screen
  2" ID PVC Sch 40
  4.14 - 11.99 ft bgs
  0.010 slot

Borehole Dia 8"

12.1 ft - 14.0 ft
Natural Materials

B
lo

w
 C

ou
nt

5/10/15

13/19/22/22

6/10/14/16

20/20/20/18

3/4/8/8

2/3/4/5

4/3/2/2

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.8/2.0

1.8/2.0

2.0/2.0

2.0/2.0

2.0/2.0

2.0/2.0

S
am

pl
e 

In
te

rv
al

Comments

941SS0.0-0.5-0081
11/30/09 1400
PID 0 Headspace 0 ppm
alpha 0 beta 244 cpm

PID 0 Headspace 0.0 ppm
alpha 1 beta 282 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 246 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 279 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 275 cpm
Static Water Level 
  10.0' TOC

PID 0 Headspace 0 ppm
alpha 0 beta 254 cpm

941SB10.0-12.0-0082
11/30/09 1440
PID 0 Headspace 0 ppm
alpha 0 beta 273 cpm
First Water 
   Encountered 11.5' bgs

PID 0 Headspace 0 ppm
alpha 1 beta 216 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/2/09 and was abandoned on 12/18/09.

TWP 942
(Page 1 of 1)

Start Date : 12/2/09
End Date : 12/18/09
Northing Coord. : 1170926.6
Easting Coord. : 1040546.9
Ground Surface Elev. : 319.71
Total Depth of Boring : 12.2 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 942

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.3') CLAY (CL); trace medum 
to coarse Sand; trace Silt; roots; 
slightly moist; medium stiff; medium 
plastic; 10YR3/2 very dark grayish 
brown.
(0.3' - 3.5') CLAY (CL); trace medium 
to coarse Sand; trace Gravel to 
40mm, subrounded; trace Silt; damp; 
medium plastic; 10YR4/6 dark 
yellowish brown grading into 10YR4/4 
dark yellowish brown.
(3.5' - 5.3') Medium SAND (SC); trace 
Clay; moist; loose; non-plastic; 
10YR4/4 dark yellowish brown.
(5.3' - 8.0') CLAY (CL) as above in 
0.3-3.5 interval.

(8.0' - 11.0') CLAY (CL); trace Silt; 
trace fine to medium Sand; trace 
Gravel to 20mm, subrounded; damp; 
medium stiff; plastic; 10YR4/4 dark 
yellowish brown.

(11.0' - 11.3') SILT (ML); trace Clay; 
dry; medium dense to loose; 
non-plastic 10YR4/4 dark yellowish 
brown.
(11.3' - 12.2') CLAY (CL); moist; soft; 
very plastic; 10YR5/1 gray
Bottom of Boring at 12.2' bgs
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TOC Elev.: NA
Well: TWP 942

2

12.2

3.02

2

11.84

3.02

1211.84

Well Constr.
Information

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  0.0 - 2.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 
          3.02 ft bgs

Sand Pack
  2.0 ft - 12.2 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co
  5 - 50lb bags

Screen
  2" ID PVC Sch 40
  3.02 - 11.84 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/9/9

9/19/24/23

2/4/6/10

10/13/16/24

5/10/10/10

3/4/7/5

R
ec

ov
er

y

0.5/0.5

1.2/1.5

1.6/2.0

1.6/2.0

2.0/2.0

2.0/2.0

2.0/2.0
S

am
pl

e 
In

te
rv

al

Comments

942SS0.0-0.5-0085
12/2/09 0819
PID 0 Headspace 0 ppm
alpha 1 beta 226 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 187 cpm
Static Water Level 
   3.65' TOC
PID 0 Headspace 0 ppm
alpha 0 beta 166 cpm
First Encountered
 Water 3.5' bgs
942SB4.0-6.0-0086
12/2/09 0841
PID 0 Headspace 0 ppm
alpha 1 beta 176 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 188 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 176 cpm

PID 0 Headspace 0 ppm
alpha 1 beta 223 cpm

Soil Color Chart
Munsell 1994 Rev. Ed.
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Niagara Falls Storage Site
1397 Pletcher Road

Youngstown, New York 14174
Niagara County

Elevation - NGVD 1929
Coordinates - New York State Plane Coordinate System NAD 1983, West Zone 3103
Well was drilled as a temporary well point on 12/2/09 and it was converted to a permanent well when 
the protective casing was installed on 12/22/09.

TWP 943
(Page 1 of 1)

Start Date : 12/2/09
End Date : 12/22/09
Northing Coord. : 1170909.9
Easting Coord. : 1040773.7
Ground Surface Elev. : 319.48
Total Depth of Boring : 12 ft

Drilling Company : Frontz Drilling
Driller : Jim Bucksar
Designation of Drill : CME 55 LC
Type of Drill Rig : Hollow Stem Auger
Geologist : Paul Parrish
Oversight Company : SAIC
Borehole Diameter : 8 inches
Sampling Equipment : 4.25" Hollow Stem Augers

: 3" 2' Long Split Spoons

TWP 943

(Page 1 of 1)
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DESCRIPTION

(0.0' - 0.5') CLAY (CL); trace fine to 
medium Sand; roots; damp; medium 
stiff; medium plastic; 10YR3/2 very 
dark grayish brown.
(0.5' - 8.0') CLAY (CL); trace fine to 
medium Sand; trace Gravel to 15mm, 
subrounded; trace Silt; dry; medium 
stiff; slightly plastic; 10YR4/4 dark 
yellowish brown.  Vertical fractures 
backfilled with 10YR5/1 gray Silt.

Gravel to 25mm, subrounded

stiff to very stiff

(8.0' - 8.5') Fine SAND, well sorted; 
trace Silt; wet; loose; non-plastic; 
10YR4/4 dark yellowish brown.
(8.5' - 10.0') CLAY (CL); trace medium 
Sand; medium stiff; plastic; 10YR4/3 
brown.
(10.0' - 12.0') CLAY; trace fine Sand; 
trace Silt; dry; soft; very plastic; 
10YR5/1 gray.
Bottom of Boring 12.0' bgs
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TOC Elev.: 321.60
Well: MW 943

3

5

12

6.04

2

11.84

6.04

1211.84

Well Constr.
Information

Above Grade 
Completion
 6" Protective 
Casing
 3 ft ags - 2 ft bgs
 Set In Concrete

Concrete  
  0.0 - 3.0 ft bgs

Holeplug 3/8 Coarse 
Grade Bentonite 
Chips
  3.0 - 5.0 ft bgs  

Riser
  2" ID PVC Sch 40
  2.0 ft ags - 6.04 ft
  bgs

Sand Pack
  5.0 ft - 12.0 ft
Silica Quartz 0.4mm
Ricci Bros Sand Co.
  5 - 50lb bags

Screen
  2" ID PVC Sch 40
  6.04 - 11.84 ft bgs
  0.010 slot

Borehole Dia 8"

B
lo

w
 C

ou
nt

5/6/11

9/16/17/19

6/11/15/16

21/27/28/28

8/10/12/14

3/6/7/8

R
ec

ov
er

y

0.5/0.5

1.5/1.5

1.9/2.0

2.0/2.0

1.9/2.0

1.7/2.0

2.0/2.0
S

am
pl

e 
In

te
rv

al

Comments

943SS0.0-0.5-0089
12/2/09 1040
PID 0 Headspace 0 ppm
alpha 1 beta 194 cpm

PID 0 Headspace 0 ppm
alpha 3 beta 204 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 182 cpm
Static Water Level 
  6.45' TOC

PID 0 Headspace 0 ppm
alpha 1 beta 199 cpm

PID 0 Headspace 0 ppm
alpha 0 beta 216 cpm
First Water 
   Encountered 8.0' bgs

943SB8.0-10.0-0090
12/2/09 1110
PID 0 Headspace 0 ppm
alpha 1 beta 165 cpm

PID 0 Headspace 0 ppm
alpha 2 beta 221 cpm

Munsell Soil Color Chart 
1994 Rev. Ed.
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Environmental Surveillance Program and 
Supplemental Sampling Event Data Summary 

 



Niagara Falls Storage Site Page 1 
ESP and Supplemental Sampling Event Data Summary 
April 2011 
 

The Niagara Fall Storage Site (NFSS) Interim Waste Containment Structure (IWCS) encapsulates 
radioactive residues and wastes brought to the site by the Manhattan Engineering District and the Atomic 
Energy Commission during the 1940’s and 1950’s.  These residues and wastes were consolidated into the 
IWCS in the 1980’s.  The IWCS was constructed with a compacted clay cap and cut-off walls keyed into 
low-permeability gray clay to minimize the likelihood of contaminant movement within the structure. The 
clay cap was designed, and is maintained, to minimize rainwater infiltration and minimize the potential for 
release of radon.  The Environmental Surveillance Program (ESP) was initially developed in 1981 by the 
Department of Energy (DOE) to demonstrate that the residues and wastes within the IWCS are contained and 
to ensure the onsite contamination does not pose a threat to human health and the environment.  In 1997, the 
responsibility of the Formerly Utilized Sites Remedial Action Program was transferred from DOE to the 
United States Army Corps of Engineers (henceforth referred to as the Corps).  This transfer of responsibility 
tasked the Corps with the investigation, remediation, maintenance, and environmental surveillance at the 
NFSS. 
 
This appendix summarizes the ESP data from the date of the transfer (1997) to the most recent sampling at 
the NFSS (2010).  In this thirteen year period, the ESP has been enhanced and modified to collect a 
comprehensive data set to monitor the sites.  Additional sampling locations and analytical parameters have 
been added, as needed, to adequately monitor the site.  The media sampled in the ESP consists of 
groundwater, surface water, sediment, and air for potential radon releases.  The Corps presents this data by 
posting it to the Corps website quarterly and annually publishes a Technical Memorandum.  The ESP 
Technical Memoranda compile and analyze the quarterly data and assesses the long-term data trends and 
variances.  These Technical Memoranda are generally published in the September-December timeframe the 
year after the data was collected.  The Technical Memoranda for the 2006-2009 ESP data are available 
online at http://www.lrb.usace.army.mil/fusrap/nfss/#EnvSurv.  
 
The Technical Memoranda primarily use DOE and United States Environmental Protection Agency 
(USEPA) guidelines to aid in the evaluation of the environmental data.  The ESP data are compared to the 
DOE guidelines to facilitate historical comparison between reports and DOE still has “property 
accountability”.  Over the 25 years of environmental monitoring data, no measured parameter from the NFSS 
surveillance program exceeded the DOE guidelines and no dose calculation for potentially exposed members 
of the general public exceeded DOE and USEPA limits (USACE 2009 and USACE 2010). 
 
This ESP data will be used in conjunction with the RI and RIR Addendum data to assess and confirm the 
nature and extent of on-site contaminants discussed in Section 4.  The following tables present the ESP data 
from 1997 to the available validated 2010 data.  The RI and RIR Addendum data for the locations included 
in the ESP are included in the following tables.  In addition, supplemental sampling events that were not part 
of the ESP or RI are presented in the following data tables.  The tables present the parameters, results, and 
qualifiers by date for each sampling location.  The well results are presented in Tables 1-38 and surface water 
and sediment samples are presented in Tables 39-60.  The ESP locations presented in the following tables are 
presented in Appendix 4-A Figure 1.  Section 5.4 presents a trending analysis of select wells surrounding the 
IWCS.  The trending analysis includes RI and ESP data for two analytes, total uranium and radium-226. 
 
References: 
 
USACE 2009.  Niagara Falls Storage Site Environmental Surveillance Program Enhancements Fact Sheet.  
(December). 
 
USACE 2010.  2009 (December 17, 2008 to December 17, 2009) Environmental Surveillance Technical 
Memorandum. (November). 
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Table 1.  Results for Location 201A 

Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/28/2009 5/18/2010 11/1/2010 

Volatile Organic Compounds                     

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 5(U) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 5(U) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 5(U) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L) 2.8(J) 4.12(J) 5(U) 5(U) 5(U) 0.44(U)   0.44(U)     

Benzene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 5(U) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.17(U)   1.6     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.17(U)   0.17(U)     

Dibromochloromethane (µg/L) 1(U) 1(U)                 

Ethylbenzene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 5(U) 5(U) 10(U) 10(U) 0.2(U)   0.2(U)     

Styrene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 1(U) 1(U) 2(U) 2(U) 20   38     

Toluene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 1.6   3.9     

Vinyl chloride (µg/L) 1(U) 1(U) 1(U) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 3(U) 1(U) 1(U) 1(U) 1(U) 0.66(U)   0.66(U)     

Semi-Volatile Organic Compounds                     

1,2,4-Trichlorobenzene (µg/L)   9.9(U)                 

1,2-Dichlorobenzene (µg/L)   9.9(U)                 

1,3-Dichlorobenzene (µg/L)   9.9(U)                 

1,4-Dichlorobenzene (µg/L)   9.9(U)                 

2,4,5-Trichlorophenol (µg/L)   9.9(U)                 

2,4,6-Trichlorophenol (µg/L)   9.9(U)                 

2,4-Dichlorophenol (µg/L)   9.9(U)                 

2,4-Dimethylphenol (µg/L)   9.9(U)                 

2,4-Dinitrophenol (µg/L)   19.8(U)                 

2-Chloronaphthalene (µg/L)   0.99(U)                 

2-Chlorophenol (µg/L)   9.9(U)                 

2-Methyl-4,6-dinitrophenol (µg/L)   9.9(U)                 

2-Methylnaphthalene (µg/L)   0.99(U)                 

2-Nitroaniline (µg/L)   9.9(U)                 

2-Nitrophenol (µg/L)   9.9(U)                 

3,3'-Dichlorobenzidine (µg/L)   9.9(U)                 

3-Nitroaniline (µg/L)   9.9(U)                 

4-Bromophenylphenylether (µg/L)   9.9(U)                 

4-Chloro-3-methylphenol (µg/L)   9.9(U)                 
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Table 1.  Results for Location 201A 
 

Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/28/2009 5/18/2010 11/1/2010 

4-Chloroaniline (µg/L)   9.9(U)                 

4-Chlorophenylphenylether (µg/L)   9.9(U)                 

4-Nitroaniline (µg/L)   9.9(U)                 

4-Nitrophenol (µg/L)   9.9(U)                 

bis(2-Chloroethoxy)methane (µg/L)   9.9(U)                 

bis(2-Chloroethyl) ether (µg/L)   9.9(U)                 

bis(2-Chloroisopropyl)ether (µg/L)   9.9(U)                 

bis(2-Ethylhexyl)phthalate (µg/L)   9.9(U)                 

Butylbenzylphthalate (µg/L)   9.9(U)                 

Carbazole (µg/L)   9.9(U)                 

Dibenzofuran (µg/L)   9.9(U)                 

Diethylphthalate (µg/L)   9.9(U)                 

Dimethylphthalate (µg/L)   9.9(U)                 

Di-n-butylphthalate (µg/L)   9.9(U)                 

Di-n-octylphthalate (µg/L)   9.9(U)                 

Hexachlorobenzene (µg/L)   9.9(U)                 

Hexachlorobutadiene (µg/L)   9.9(U)                 

Hexachlorocyclopentadiene (µg/L)   9.9(U)                 

Hexachloroethane (µg/L)   9.9(U)                 

Isophorone (µg/L)   9.9(U)                 

m,p-Cresols (µg/L)   9.9(U)                 

N-Nitroso-di-n-propylamine (µg/L)   9.9(U)                 

N-Nitrosodiphenylamine (µg/L)   9.9(U)                 

o-Cresol (µg/L)   9.9(U)                 

Pentachlorophenol (µg/L)   9.9(U)                 

Phenol (µg/L)   9.9(U)                 

General Chemistry                     

Alkalinity (µg/L)       467000 467000 490000   480000     

Chloride (µg/L)       6920 6920 6200   140000     

Fluoride (µg/L)       236 236 30(U)   3200     

Nitrate (µg/L)       33(U) 33(U) 24(U)   78(U)     

Nitrite (µg/L)       35.7(J) 35.7(J) 24(U)   72(U)     

Phosphate as P, Ortho (µg/L)         66(U) 60(U)   130(U)     

Solids, Total Dissolved (µg/L)       1290000 1290000 1300000   1300000     

Sulfate (µg/L)       574000 574000 600000   620000     

Explosives                     

1,3,5-Trinitrobenzene (µg/L)   0.1(U)                 

2,4,6-Trinitrotoluene (µg/L)   0.1(U)                 

2,4-Dinitrotoluene (µg/L)   0.1(U)                 

2,6-Dinitrotoluene (µg/L)   0.1(U)                 

2-Amino-4,6-dinitrotoluene (µg/L)   0.1(U)                 

2-Nitrotoluene (µg/L)   0.1(U)                 

3-Dinitrobenzene (µg/L)   0.1(U)                 

3-Nitrotoluene (µg/L)   0.1(U)                 

4-Amino-2,6-dinitrotoluene (µg/L)   0.1(U)                 

4-Nitrotoluene (µg/L)   0.1(U)                 

HMX (µg/L)   0.1(U)                 

Nitrobenzene (µg/L)   0.1(U)                 

RDX (µg/L)   0.1(U)                 

Tetryl (µg/L)   0.1(U)                 

Metals                     

Aluminum (µg/L)   97.1(B)                 

Aluminum, Dissolved (µg/L)   67.1(BN+)                 

Antimony (µg/L)   0.28(U)                 

Antimony, Dissolved (µg/L)   0.28(U)                 
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Table 1.  Results for Location 201A 
 

Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/28/2009 5/18/2010 11/1/2010 

Arsenic (µg/L)   9.15(B)                 

Arsenic, Dissolved (µg/L)   8.34(B)                 

Barium (µg/L)   23.7                 

Barium, Dissolved (µg/L)   20.7                 

Beryllium (µg/L)   0.21(U)                 

Beryllium, Dissolved (µg/L)   0.21(U)                 

Boron (µg/L)   276                 

Boron, Dissolved (µg/L)   263                 

Cadmium (µg/L)   0.66(U)                 

Cadmium, Dissolved (µg/L)   0.66(U)                 

Calcium (µg/L)   160000                 

Calcium, Dissolved (µg/L)   156000                 

Chromium (µg/L)   1.7(U)                 

Chromium, Dissolved (µg/L)   1.7(U)                 

Cobalt (µg/L)   1.4(B)                 

Cobalt, Dissolved (µg/L)   1(U)                 

Copper (µg/L)   3.36(B)                 

Copper, Dissolved (µg/L)   1.6(U)                 

Iron (µg/L)   56(B)                 

Iron, Dissolved (µg/L)   359                 

Lead (µg/L)   0.36(B)                 

Lead, Dissolved (µg/L)   0.02(B)                 

Lithium (µg/L)   35.9(B)                 

Lithium, Dissolved (µg/L)   43.3(B)                 

Magnesium (µg/L)   133000                 

Magnesium, Dissolved (µg/L)   152000                 

Manganese (µg/L)   352                 

Manganese, Dissolved (µg/L)   269                 

Mercury (µg/L)   0.1(U)                 

Mercury, Dissolved (µg/L)   0.1(U)                 

Nickel (µg/L)   1.6(U)                 

Nickel, Dissolved (µg/L)   1.6(U)                 

Potassium (µg/L)   3020                 

Potassium, Dissolved (µg/L)   3790                 

Selenium (µg/L)   1.8(U)                 

Selenium, Dissolved (µg/L)   1.8(U)                 

Silver (µg/L)   0.03(U)                 

Silver, Dissolved (µg/L)   0.03(U)                 

Sodium (µg/L)   65100                 

Sodium, Dissolved (µg/L)   63800                 

Thallium (µg/L)   0.02(U)                 

Thallium, Dissolved (µg/L)   0.02(U)                 

Vanadium (µg/L)   2.5(U)                 

Vanadium, Dissolved (µg/L)   2.5(U)                 

Zinc (µg/L)   149                 

Zinc, Dissolved (µg/L)   35.3                 

Polycyclic Aromatic Hydrocarbons                     

Acenaphthene (µg/L)   0.49(U)                 

Acenaphthylene (µg/L)   0.49(U)                 

Anthracene (µg/L)   0.49(U)                 

Benzo(a)anthracene (µg/L)   0.05(U)                 

Benzo(a)pyrene (µg/L)   0.05(U)                 

Benzo(b)fluoranthene (µg/L)   0.05(U)                 

Benzo(ghi)perylene (µg/L)   0.05(U)                 

Benzo(k)fluoranthene (µg/L)   0.02(U)                 

Chrysene (µg/L)   0.05(U)                 
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Table 1.  Results for Location 201A 
 

Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/28/2009 5/18/2010 11/1/2010 

Dibenzo(a,h)anthracene (µg/L)   0.05(U)                 

Fluoranthene (µg/L)   0.05(U)                 

Fluorene (µg/L)   0.49(U)                 

Indeno(1,2,3-cd)pyrene (µg/L)   0.05(U)                 

Naphthalene (µg/L)   0.49(U)                 

Phenanthrene (µg/L)   0.49(U)                 

Pyrene (µg/L)   0.05(U)                 

Aroclor-1016 (µg/L)   0.1(U)                 

Aroclor-1221 (µg/L)   0.1(U)                 

Aroclor-1232 (µg/L)   0.1(U)                 

Aroclor-1242 (µg/L)   0.1(U)                 

Aroclor-1248 (µg/L)   0.1(U)                 

Aroclor-1254 (µg/L)   0.1(U)                 

Aroclor-1260 (µg/L)   0.1(U)                 

Pesticides                     

4,4'-DDD (µg/L)   0.03(J)                 

4,4'-DDE (µg/L)   0.02(J)                 

4,4'-DDT (µg/L)   0.03(J)                 

Aldrin (µg/L)   0.02(U)                 

alpha-BHC (µg/L)   0.02(U)                 

alpha-Chlordane (µg/L)   0.02(U)                 

beta-BHC (µg/L)   0.02(U)                 

delta-BHC (µg/L)   0.02(U)                 

Dieldrin (µg/L)   0.01(J)                 

Endosulfan I (µg/L)   0.02(U)                 

Endosulfan II (µg/L)   0.02(J)                 

Endosulfan sulfate (µg/L)   0.04(U)                 

Endrin (µg/L)   0.01(J)                 

Endrin aldehyde (µg/L)   0.04(U)                 

Endrin ketone (µg/L)   0.04(U)                 

gamma-BHC (Lindane) (µg/L)   0.02(U)                 

gamma-Chlordane (µg/L)   0.02(U)                 

Heptachlor (µg/L)   0.02(U)                 

Heptachlor epoxide (µg/L)   0.02(U)                 

Methoxychlor (µg/L)   0.2(U)                 

Toxaphene (µg/L)   0.99(U)                 

Radiological Compounds                     

Actinium-227 (pCi/L) -7.06(U)                   

Actinium-227, Dissolved (pCi/L)   -11.4(U)                 

Actinium-227, Gamma (pCi/L)   -4.58(U)                 

Alpha (pCi/L) 15.4 14.7                 

Alpha, Dissolved (pCi/L)   10.3                 

Americium-241 (pCi/L) 3.71(U)                   

Americium-241, Dissolved (pCi/L)   0.81(U)                 

Americium-241, Gamma (pCi/L)   8.71(U)                 

Beta (pCi/L) 11.6 8.87                 

Beta, Dissolved (pCi/L)   11.6                 

Cesium-137 (pCi/L) 27.4     0.11(U)   1.41(U) -0.7(U)   -1.87(U)   

Cesium-137, Dissolved (pCi/L)   -0.62(U)                 

Cesium-137, Gamma (pCi/L)   0.92(U)                 

Cobalt-60 (pCi/L) 1.53(U)                   

Cobalt-60, Dissolved (pCi/L)   -0.92(U)                 

Cobalt-60, Gamma (pCi/L)   0.36(U)                 

Plutonium-238 (pCi/L)       -0.01(U)   0.02(U) -0.06(U)   0(U)   

Plutonium-239 (pCi/L)           0.03(U) 0.03(U)   0(U)   

Plutonium-239/240 (pCi/L)       -0.01(U)             
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Table 1.  Results for Location 201A 
 

Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/28/2009 5/18/2010 11/1/2010 

Protactinium-231 (pCi/L) 41.8(U)                   

Protactinium-231, Dissolved (pCi/L)   -26.7(U)                 

Protactinium-231, Gamma (pCi/L)   -113(U)                 

Radium-226 (pCi/L) 0.49(U) 0.63               0.02(U) 

Radium-226, Dissolved (pCi/L)   0.42(U)                 

Radium-228 (pCi/L) 4.13(U) -0.18(U)               0.2(U) 

Radium-228, Dissolved (pCi/L)   0.78(UUI)                 

Radium-228, Gamma (pCi/L)   5.23(U)                 

Strontium-89 (pCi/L)           -0.88(U) -0.61(U)   1.16(U)   

Strontium-90 (pCi/L)       0.05(U)   1.84(U) 1.11(U)   0.6(U)   

Technetium-99 (pCi/L)       8.57(U)             

Thorium-228 (pCi/L) 0.45                 -0.01(U) 

Thorium-228, Alpha (pCi/L)   0.13(UJ)                 

Thorium-228, Dissolved (pCi/L) 0.43(U) -0.03(UJ)                 

Thorium-228, Dissolved Gamma (pCi/L) 3.23(U) 2.87(U)                 

Thorium-228, Gamma (pCi/L)   0(UUI)                 

Thorium-230 (pCi/L) 0(U)                 -0.11(U) 

Thorium-230, Alpha (pCi/L)   0.41(J)                 

Thorium-230, Dissolved (pCi/L)   0.44(UJ)                 

Thorium-232 (pCi/L) 0.03(U)                 0.08 

Thorium-232, Alpha (pCi/L)   0(UJ)                 

Thorium-232, Dissolved (pCi/L)   -0.06(UJ)                 

Total Strontium (pCi/L)           1.24(U) 0.68(U)   1.46(U)   

Total Uranium (µg/L) 25.9 17.3               20.27* 

Total Uranium, Dissolved (µg/L)   18.3                 

Tritium (pCi/L)       -43.9(U)             

Uranium-233/234 (pCi/L) 10.4                   

Uranium-233/234, Alpha (pCi/L)   9.31                 

Uranium-233/234, Dissolved (pCi/L) 11.1 9.31                 

Uranium-234 (pCi/L)                   6.99 

Uranium-235 (pCi/L) 4.06(U)                 0.46 

Uranium-235, Dissolved (pCi/L) 3.22(U) 5.96(U)                 

Uranium-235, Gamma (pCi/L)   10.6(U)                 

Uranium-235/236 (pCi/L) 0.27                   

Uranium-235/236, Alpha (pCi/L)   0.56                 

Uranium-235/236, Dissolved (pCi/L) 0.48 0.34                 

Uranium-238 (pCi/L) 33.5                 6.62 

Uranium-238, Alpha (pCi/L)   6.48                 

Uranium-238, Dissolved (pCi/L) 8.64 6.78                 

Uranium-238, Dissolved Gamma (pCi/L) 98.6(U) 95.2                 

Uranium-238, Gamma (pCi/L)   51.3(U)                 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total 
uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of 
the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification of the analyte; 
R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 2.  Results for Location 302A 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Volatile Organic Compounds                                 

1,1,1-Trichloroethane (µg/L)     1(U)                           

1,1,2,2-Tetrachloroethane (µg/L)     1(U)                           

1,1,2-Trichloroethane (µg/L)     1(U)                           

1,1-Dichloroethane (µg/L)     1(U)                           

1,1-Dichloroethene (µg/L)     1(U)                           

1,2-Dichloroethane (µg/L)     1(U)                           

1,2-Dichloropropane (µg/L)     1(U)                           

2-Butanone (µg/L)     5(U)                           

2-Hexanone (µg/L)     5(U)                           

4-Methyl-2-pentanone (µg/L)     5(U)                           

Acetone (µg/L)     5(U)                           

Benzene (µg/L)     1(U)                           

Bromodichloromethane (µg/L)     1(U)                           

Bromoform (µg/L)     1(U)                           

Bromomethane (µg/L)     1(U)                           

Carbon disulfide (µg/L)     5(U)                           

Carbon tetrachloride (µg/L)     1(U)                           

Chlorobenzene (µg/L)     1(U)                           

Chloroethane (µg/L)     1(U)                           

Chloroform (µg/L)     1(U)                           

Chloromethane (µg/L)     1(U)                           

cis-1,2-Dichloroethylene (µg/L)     1(U)                           

cis-1,3-Dichloropropylene (µg/L)     1(U)                           

Dibromochloromethane (µg/L)     1(U)                           

Ethylbenzene (µg/L)     1(U)                           

Methylene chloride (µg/L)     5(U)                           

Styrene (µg/L)     1(U)                           

Tetrachloroethylene (µg/L)     1(U)                           

Toluene (µg/L)     1(U)                           

trans-1,2-Dichloroethylene (µg/L)     1(U)                           

trans-1,3-Dichloropropylene (µg/L)     1(U)                           

Trichloroethylene (µg/L)     1(U)                           

Vinyl chloride (µg/L)     1(U)                           

Xylenes (total) (µg/L)     1(U)                           

Semi-Volatile Organic Compounds                                 

1,2,4-Trichlorobenzene (µg/L)     9.8(U)                           

1,2-Dichlorobenzene (µg/L)     9.8(U)                           

1,3-Dichlorobenzene (µg/L)     9.8(U)                           

1,4-Dichlorobenzene (µg/L)     9.8(U)                           

2,4,5-Trichlorophenol (µg/L)     9.8(U)                           

2,4,6-Trichlorophenol (µg/L)     9.8(U)                           

2,4-Dichlorophenol (µg/L)     9.8(U)                           

2,4-Dimethylphenol (µg/L)     9.8(U)                           

2,4-Dinitrophenol (µg/L)     19.6(U)                           

2-Chloronaphthalene (µg/L)     0.98(U)                           

2-Chlorophenol (µg/L)     9.8(U)                           

2-Methyl-4,6-dinitrophenol (µg/L)     9.8(U)                           

2-Methylnaphthalene (µg/L)     0.98(U)                           

2-Nitroaniline (µg/L)     9.8(U)                           
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Table 2.  Results for Location 302A 
 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

2-Nitrophenol (µg/L)     9.8(U)                           

3,3'-Dichlorobenzidine (µg/L)     9.8(U)                           

3-Nitroaniline (µg/L)     9.8(U)                           

4-Bromophenylphenylether (µg/L)     9.8(U)                           

4-Chloro-3-methylphenol (µg/L)     9.8(U)                           

4-Chloroaniline (µg/L)     9.8(U)                           

4-Chlorophenylphenylether (µg/L)     9.8(U)                           

4-Nitroaniline (µg/L)     9.8(U)                           

4-Nitrophenol (µg/L)     9.8(U)                           

bis(2-Chloroethoxy)methane (µg/L)     9.8(U)                           

bis(2-Chloroethyl) ether (µg/L)     9.8(U)                           

bis(2-Chloroisopropyl)ether (µg/L)     9.8(U)                           

bis(2-Ethylhexyl)phthalate (µg/L)     2.24(U)                           

Butylbenzylphthalate (µg/L)     9.8(U)                           

Carbazole (µg/L)     9.8(U)                           

Dibenzofuran (µg/L)     9.8(U)                           

Diethylphthalate (µg/L)     9.8(U)                           

Dimethylphthalate (µg/L)     9.8(U)                           

Di-n-butylphthalate (µg/L)     9.8(U)                           

Di-n-octylphthalate (µg/L)     9.8(U)                           

Hexachlorobenzene (µg/L)     9.8(U)                           

Hexachlorobutadiene (µg/L)     9.8(U)                           

Hexachlorocyclopentadiene (µg/L)     9.8(U)                           

Hexachloroethane (µg/L)     9.8(U)                           

Isophorone (µg/L)     9.8(U)                           

m,p-Cresols (µg/L)     9.8(U)                           

N-Nitroso-di-n-propylamine (µg/L)     9.8(U)                           

N-Nitrosodiphenylamine (µg/L)     9.8(U)                           

o-Cresol (µg/L)     9.8(U)                           

Pentachlorophenol (µg/L)     9.8(U)                           

Phenol (µg/L)     11.3                           

General Chemistry                                 

Alkalinity (µg/L)                   542000 526000 550000   540000     

Chloride (µg/L)                   457000 473000 49000   38000     

Fluoride (µg/L)                   490(J) 1280 30(U)   170(U)     

Nitrate (µg/L)                   165(U) 33(U) 24(U)   78(U)     

Nitrite (µg/L)                   33(U) 33(U) 24(U)   510(J)     

Phosphate as P, Ortho (µg/L)                   66(U) 66(U) 60(U)   130(U)     

Solids, Total Dissolved (µg/L)                   8890000 8880000 9100000   9100000     

Sulfate (µg/L)                   4900000 5430000 530000   5500000     

Explosives                                 

1,3,5-Trinitrobenzene (µg/L)     0.1(U)                           

2,4,6-Trinitrotoluene (µg/L)     0.1(U)                           

2,4-Dinitrotoluene (µg/L)     0.1(U)                           

2,6-Dinitrotoluene (µg/L)     0.1(U)                           

2-Amino-4,6-dinitrotoluene (µg/L)     0.1(U)                           

2-Nitrotoluene (µg/L)     0.1(U)                           

3-Dinitrobenzene (µg/L)     0.1(U)                           

3-Nitrotoluene (µg/L)     0.1(U)                           

4-Amino-2,6-dinitrotoluene (µg/L)     0.1(U)                           
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Table 2.  Results for Location 302A 
 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

4-Nitrotoluene (µg/L)     0.1(U)                           

HMX (µg/L)     0.1(U)                           

Nitrobenzene (µg/L)     0.1(U)                           

RDX (µg/L)     0.15                           

Tetryl (µg/L)     0.1(U)                           

Metals                                 

Aluminum (µg/L)     199                           

Aluminum, Dissolved (µg/L)     799                           

Antimony (µg/L)     0.16(B)                           

Antimony, Dissolved (µg/L)     0.15(B)                           

Arsenic (µg/L)     0.81(U)                           

Arsenic, Dissolved (µg/L)     2.08(B)                           

Barium (µg/L)     11.4                           

Barium, Dissolved (µg/L)     10.2                           

Beryllium (µg/L)     0.18(U)                           

Beryllium, Dissolved (µg/L)     0.21(U)                           

Boron (µg/L)     186                           

Boron, Dissolved (µg/L)     180                           

Cadmium (µg/L)     0.33(U)                           

Cadmium, Dissolved (µg/L)     0.66(U)                           

Calcium (µg/L)     456000                           

Calcium, Dissolved (µg/L)     475000                           

Chromium (µg/L)     15.4                           

Chromium, Dissolved (µg/L)     1.7(U)                           

Cobalt (µg/L)     1.76(B)                           

Cobalt, Dissolved (µg/L)     2.51(B)                           

Copper (µg/L)     31.3                           

Copper, Dissolved (µg/L)     33.7                           

Iron (µg/L)     272                           

Iron, Dissolved (µg/L)     28(U)                           

Lead (µg/L)     0.48(B)                           

Lead, Dissolved (µg/L)     0.32(B)                           

Lithium (µg/L)     220(E)                           

Lithium, Dissolved (µg/L)     236                           

Magnesium (µg/L)     1130000                           

Magnesium, Dissolved (µg/L)     1180000                           

Manganese (µg/L)     770                           

Manganese, Dissolved (µg/L)     905                           

Mercury (µg/L)     0.1(U)                           

Mercury, Dissolved (µg/L)     0.1(U)                           

Nickel (µg/L)     7.49                           

Nickel, Dissolved (µg/L)     7.65                           

Potassium (µg/L)     8960                           

Potassium, Dissolved (µg/L)     8210                           

Selenium (µg/L)     2.18(B)                           

Selenium, Dissolved (µg/L)     2.08(B)                           

Silver (µg/L)     0.02(B)                           

Silver, Dissolved (µg/L)     0(U)                           

Sodium (µg/L)     419000                           

Sodium, Dissolved (µg/L)     392000                           
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Table 2.  Results for Location 302A 
 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Thallium (µg/L)     0.4(B)                           

Thallium, Dissolved (µg/L)     0.06(B)                           

Vanadium (µg/L)     0.23(U)                           

Vanadium, Dissolved (µg/L)     2.5(U)                           

Zinc (µg/L)     40                           

Zinc, Dissolved (µg/L)     4.4(U)                           

Polycyclic Aromatic Hydrocarbons                                 

Acenaphthene (µg/L)     0.48(U)                           

Acenaphthylene (µg/L)     0.48(U)                           

Anthracene (µg/L)     0.48(U)                           

Benzo(a)anthracene (µg/L)     0.05(U)                           

Benzo(a)pyrene (µg/L)     0.05(U)                           

Benzo(b)fluoranthene (µg/L)     0.05(U)                           

Benzo(ghi)perylene (µg/L)     0.05(U)                           

Benzo(k)fluoranthene (µg/L)     0.02(U)                           

Chrysene (µg/L)     0.05(U)                           

Dibenzo(a,h)anthracene (µg/L)     0.05(U)                           

Fluoranthene (µg/L)     0.05(U)                           

Fluorene (µg/L)     0.48(U)                           

Indeno(1,2,3-cd)pyrene (µg/L)     0.05(U)                           

Naphthalene (µg/L)     0.48(U)                           

Phenanthrene (µg/L)     0.48(U)                           

Pyrene (µg/L)     0.05(U)                           

PCBs                                 

Aroclor-1016 (µg/L)     0.1(U)                           

Aroclor-1221 (µg/L)     0.1(U)                           

Aroclor-1232 (µg/L)     0.1(U)                           

Aroclor-1242 (µg/L)     0.1(U)                           

Aroclor-1248 (µg/L)     0.1(U)                           

Aroclor-1254 (µg/L)     0.1(U)                           

Aroclor-1260 (µg/L)     0.1(U)                           

Pesticides                                 

4,4'-DDD (µg/L)     0.04(U)                           

4,4'-DDE (µg/L)     0.04(U)                           

4,4'-DDT (µg/L)     0.04(U)                           

Aldrin (µg/L)     0.02(U)                           

alpha-BHC (µg/L)     0.02(U)                           

alpha-Chlordane (µg/L)     0.02(U)                           

beta-BHC (µg/L)     0.02(U)                           

delta-BHC (µg/L)     0.02(U)                           

Dieldrin (µg/L)     0.04(U)                           

Endosulfan I (µg/L)     0.02(U)                           

Endosulfan II (µg/L)     0.04(U)                           

Endosulfan sulfate (µg/L)     0.04(U)                           

Endrin (µg/L)     0.04(U)                           

Endrin aldehyde (µg/L)     0.04(U)                           

Endrin ketone (µg/L)     0.04(U)                           

gamma-BHC (Lindane) (µg/L)     0.02(U)                           

gamma-Chlordane (µg/L)     0.02(U)                           

Heptachlor (µg/L)     0.02(U)                           
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Table 2.  Results for Location 302A 
 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Heptachlor epoxide (µg/L)     0.02(U)                           

Methoxychlor (µg/L)     0.2(U)                           

Toxaphene (µg/L)     1(U)                           

Radiological Compounds                                 

Actinium-227 (pCi/L) 6.15(U)                               

Actinium-227, Dissolved (pCi/L)     -9.47(U)                           

Actinium-227, Gamma (pCi/L)     1.91(U)                           

Alpha (pCi/L) 59.7   53.9                           

Alpha, Dissolved (pCi/L)     70.2                           

Americium-241 (pCi/L) 2.18(U)                               

Americium-241, Dissolved (pCi/L)     1.97(U)                           

Americium-241, Gamma (pCi/L)     2.03(U)                           

Beta (pCi/L) 44.9   38.9                           

Beta, Dissolved (pCi/L)     44.4                           

Cesium-137 (pCi/L) 0.09(U)                               

Cesium-137, Dissolved (pCi/L)     0.01(U)                           

Cesium-137, Gamma (pCi/L)     0.31(U)                           

Cobalt-60 (pCi/L) 1.69(U)                               

Cobalt-60, Dissolved (pCi/L)     0.7(U)                           

Cobalt-60, Gamma (pCi/L)     0.74(U)                           

Protactinium-231 (pCi/L) -155(U)                               

Protactinium-231, Dissolved (pCi/L)     -1.75(U)                           

Protactinium-231, Gamma (pCi/L)     -23.8(U)                           

Radium-226 (pCi/L) 0.45(U)   0.48 0.68 0.16(U)   0.35(J) 0.15(U)               0.55 

Radium-226, Dissolved (pCi/L)     0.18(U) 0.81     0.48(J)                   

Radium-228 (pCi/L) 4.83(U)   0.43(U) 0.6(U) 0.51(U)   0.24(U) -1.03(U)               0.18(U) 

Radium-228, Dissolved (pCi/L)     0.3(U) 0.72     0.33(U)                   

Radium-228, Gamma (pCi/L)     2.43(U)                           

Thorium-228 (pCi/L) 1.25(U)     -0.05(U) 0.02(U)   0.06(U) 0.02(U)               0(U) 

Thorium-228, Alpha (pCi/L)     0.05(U)                           

Thorium-228, Dissolved (pCi/L) 0.1(U)   0.33 0.18(U)     0.02(U)                   

Thorium-228, Dissolved Gamma (pCi/L) 3.68(U)   0(UUI)                           

Thorium-228, Gamma (pCi/L)     0.46(U)                           

Thorium-230 (pCi/L) 0.14     0.39(U) 0.09(J)   0.18(J) 0.13(U)               0.18(U) 

Thorium-230, Alpha (pCi/L)     0.06(U)                           

Thorium-230, Dissolved (pCi/L)     0.28 0.15(U)     0.15(J)                   

Thorium-232 (pCi/L) 0.02(U)     -0.03(U) 0(U)   0.04(U) 0.05(U)               0.11 

Thorium-232, Alpha (pCi/L)     -0.01(U)                           

Thorium-232, Dissolved (pCi/L)     0.02(U) -0.1(U)     0.02(U)                   

Total Uranium (µg/L) 125   125 115           125.82* 128.79* 150.47*   126.09* 135.23* 131.3* 

Total Uranium (pCi/L)         100.96* 98.1*       99.68* 101.38* 122.42*   102.5*     

Total Uranium, Dissolved (µg/L)   118 126 110                         

Total Uranium, Dissolved (pCi/L)   106.29*                             

Uranium-233/234 (pCi/L) 61     53.9       48     55.3     57.74     

Uranium-233/234, Alpha (pCi/L)     52.6                           

Uranium-233/234, Dissolved (pCi/L) 57.4   57.5 54                         

Uranium-234 (pCi/L)         55 53 54.9   52 55.8   69.69 57.74   55.71 58.1 

Uranium-234, Dissolved (pCi/L)   59         50.6                   

Uranium-235 (pCi/L) 4.57(U)       2.16 4.2 1.59     2.78   3.62 3.14   1.89 3.51 

Uranium-235, Dissolved (pCi/L) 3.49(U) 2.29 9.86(U)       2.05                   



Page 6 of 6 

Table 2.  Results for Location 302A 
 

Parameter (unit) 9/27/2000 8/27/2002 5/18/2003 11/3/2004 5/24/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Uranium-235, Gamma (pCi/L)     2.46(U)                           

Uranium-235/236 (pCi/L) 1.89     3.11       1.37 2.16   3.58     3.14     

Uranium-235/236, Alpha (pCi/L)     2.24                           

Uranium-235/236, Dissolved (pCi/L) 1.87   3.46 3.91                         

Uranium-238 (pCi/L) 81     40.9 43.8 40.9 43.2 37.8 39.8 41.1 42.5 49.11 41.61 41.61 44.34 42.8 

Uranium-238, Alpha (pCi/L)     41.1                           

Uranium-238, Dissolved (pCi/L) 42.7 45 44.4 44.9     39.8                   

Uranium-238, Dissolved Gamma (pCi/L) 39.3(U)   17.5(U)                           

Uranium-238, Gamma (pCi/L)     120                           

 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive 
evidence based upon a mass spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 3.  Results for Location 411A 

Parameter (unit) 9/29/2000 5/19/2003 10/28/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L)   1(U)   

1,1,2,2-Tetrachloroethane (µg/L)   1(U)   

1,1,2-Trichloroethane (µg/L)   1(U)   

1,1-Dichloroethane (µg/L)   1(U)   

1,1-Dichloroethene (µg/L)   1(U)   

1,2-Dichloroethane (µg/L)   1(U)   

1,2-Dichloropropane (µg/L)   1(U)   

2-Butanone (µg/L)   5(U)   

2-Hexanone (µg/L)   5(U)   

4-Methyl-2-pentanone (µg/L)   5(U)   

Acetone (µg/L)   5(U)   

Benzene (µg/L)   1(U)   

Bromodichloromethane (µg/L)   1(U)   

Bromoform (µg/L)   1(U)   

Bromomethane (µg/L)   1(U)   

Carbon disulfide (µg/L)   5(U)   

Carbon tetrachloride (µg/L)   1(U)   

Chlorobenzene (µg/L)   1(U)   

Chloroethane (µg/L)   1(U)   

Chloroform (µg/L)   1(U)   

Chloromethane (µg/L)   1(U)   

cis-1,2-Dichloroethylene (µg/L)   1.47   

cis-1,3-Dichloropropylene (µg/L)   1(U)   

Dibromochloromethane (µg/L)   1(U)   

Ethylbenzene (µg/L)   1(U)   

Methylene chloride (µg/L)   5(U)   

Styrene (µg/L)   1(U)   

Tetrachloroethylene (µg/L)   1(U)   

Toluene (µg/L)   1(U)   

trans-1,2-Dichloroethylene (µg/L)   1(U)   

trans-1,3-Dichloropropylene (µg/L)   1(U)   

Trichloroethylene (µg/L)   1(U)   

Vinyl chloride (µg/L)   1(U)   

Xylenes (total) (µg/L)   1(U)   

Semi-Volatile Organic Compounds       

1,2,4-Trichlorobenzene (µg/L)   9.8(U)   

1,2-Dichlorobenzene (µg/L)   9.8(U)   

1,3-Dichlorobenzene (µg/L)   9.8(U)   

1,4-Dichlorobenzene (µg/L)   9.8(U)   

2,4,5-Trichlorophenol (µg/L)   9.8(U)   

2,4,6-Trichlorophenol (µg/L)   9.8(U)   

2,4-Dichlorophenol (µg/L)   9.8(U)   

2,4-Dimethylphenol (µg/L)   9.8(U)   

2,4-Dinitrophenol (µg/L)   19.6(U)   

2-Chloronaphthalene (µg/L)   0.98(U)   

2-Chlorophenol (µg/L)   9.8(U)   

2-Methyl-4,6-dinitrophenol (µg/L)   9.8(U)   

2-Methylnaphthalene (µg/L)   0.98(U)   

2-Nitroaniline (µg/L)   9.8(U)   

2-Nitrophenol (µg/L)   9.8(U)   

3,3'-Dichlorobenzidine (µg/L)   9.8(U)   

3-Nitroaniline (µg/L)   9.8(U)   

4-Bromophenylphenylether (µg/L)   9.8(U)   

4-Chloro-3-methylphenol (µg/L)   9.8(U)   

4-Chloroaniline (µg/L)   9.8(U)   

4-Chlorophenylphenylether (µg/L)   9.8(U)   



Page 2 of 5 

Table 3.  Results for Location 411A 
 

Parameter (unit) 9/29/2000 5/19/2003 10/28/2010 

4-Nitroaniline (µg/L)   9.8(U)   

4-Nitrophenol (µg/L)   9.8(U)   

bis(2-Chloroethoxy)methane (µg/L)   9.8(U)   

bis(2-Chloroethyl) ether (µg/L)   9.8(U)   

bis(2-Chloroisopropyl)ether (µg/L)   9.8(U)   

bis(2-Ethylhexyl)phthalate (µg/L)   24   

Butylbenzylphthalate (µg/L)   9.8(U)   

Carbazole (µg/L)   9.8(U)   

Dibenzofuran (µg/L)   9.8(U)   

Diethylphthalate (µg/L)   9.8(U)   

Dimethylphthalate (µg/L)   9.8(U)   

Di-n-butylphthalate (µg/L)   9.8(U)   

Di-n-octylphthalate (µg/L)   9.8(U)   

Hexachlorobenzene (µg/L)   9.8(U)   

Hexachlorobutadiene (µg/L)   9.8(U)   

Hexachlorocyclopentadiene (µg/L)   9.8(U)   

Hexachloroethane (µg/L)   9.8(U)   

Isophorone (µg/L)   9.8(U)   

m,p-Cresols (µg/L)   9.8(U)   

N-Nitroso-di-n-propylamine (µg/L)   9.8(U)   

N-Nitrosodiphenylamine (µg/L)   9.8(U)   

o-Cresol (µg/L)   9.8(U)   

Pentachlorophenol (µg/L)   9.8(U)   

Phenol (µg/L)   9.8(U)   

Explosives       

1,3,5-Trinitrobenzene (µg/L)   0.1(U)   

2,4,6-Trinitrotoluene (µg/L)   0.1(U)   

2,4-Dinitrotoluene (µg/L)   0.1(U)   

2,6-Dinitrotoluene (µg/L)   0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L)   0.1(U)   

2-Nitrotoluene (µg/L)   0.1(U)   

3-Dinitrobenzene (µg/L)   0.1(U)   

3-Nitrotoluene (µg/L)   0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L)   0.1(U)   

4-Nitrotoluene (µg/L)   0.1(U)   

HMX (µg/L)   0.1(U)   

Nitrobenzene (µg/L)   0.1(U)   

RDX (µg/L)   0.1(U)   

Tetryl (µg/L)   0.1(U)   

Metals       

Aluminum (µg/L)   71.1(B)   

Aluminum, Dissolved (µg/L)   82.9(B)   

Antimony (µg/L)   0.11(B)   

Antimony, Dissolved (µg/L)   0.16(B)   

Arsenic (µg/L)   7.24   

Arsenic, Dissolved (µg/L)   4.56   

Barium (µg/L)   21.8   

Barium, Dissolved (µg/L)   21.7   

Beryllium (µg/L)   0.18(U)   

Beryllium, Dissolved (µg/L)   0.21(U)   

Boron (µg/L)   1420   

Boron, Dissolved (µg/L)   1350   

Cadmium (µg/L)   0.33(U)   

Cadmium, Dissolved (µg/L)   0.66(U)   

Calcium (µg/L)   118000   

Calcium, Dissolved (µg/L)   115000   

Chromium (µg/L)   1.53(B)   
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Parameter (unit) 9/29/2000 5/19/2003 10/28/2010 

Chromium, Dissolved (µg/L)   1.7(U)   

Cobalt (µg/L)   0.29(U)   

Cobalt, Dissolved (µg/L)   1(U)   

Copper (µg/L)   19.9   

Copper, Dissolved (µg/L)   8.05   

Iron (µg/L)   340   

Iron, Dissolved (µg/L)   148   

Lead (µg/L)   0.55(B)   

Lead, Dissolved (µg/L)   0.3(B)   

Lithium (µg/L)   55.1(E)   

Lithium, Dissolved (µg/L)   62.7   

Magnesium (µg/L)   214000   

Magnesium, Dissolved (µg/L)   218000   

Manganese (µg/L)   41.8   

Manganese, Dissolved (µg/L)   35.6   

Mercury (µg/L)   0.1(U)   

Mercury, Dissolved (µg/L)   0.1(U)   

Nickel (µg/L)   1.51(B)   

Nickel, Dissolved (µg/L)   2.38(B)   

Potassium (µg/L)   2080(E)   

Potassium, Dissolved (µg/L)   1900   

Selenium (µg/L)   1.72(B)   

Selenium, Dissolved (µg/L)   1.62(B)   

Silver (µg/L)   0.01(B)   

Silver, Dissolved (µg/L)   0.01(U)   

Sodium (µg/L)   76300   

Sodium, Dissolved (µg/L)   73000   

Thallium (µg/L)   0.02(B)   

Thallium, Dissolved (µg/L)   0.02(U)   

Vanadium (µg/L)   0.23(U)   

Vanadium, Dissolved (µg/L)   2.5(U)   

Zinc (µg/L)   10.4   

Zinc, Dissolved (µg/L)   1.44(B)   

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L)   0.5(U)   

Acenaphthylene (µg/L)   0.5(U)   

Anthracene (µg/L)   0.5(U)   

Benzo(a)anthracene (µg/L)   0.05(U)   

Benzo(a)pyrene (µg/L)   0.05(U)   

Benzo(b)fluoranthene (µg/L)   0.05(U)   

Benzo(ghi)perylene (µg/L)   0.05(U)   

Benzo(k)fluoranthene (µg/L)   0.02(U)   

Chrysene (µg/L)   0.05(U)   

Dibenzo(a,h)anthracene (µg/L)   0.05(U)   

Fluoranthene (µg/L)   0.05(U)   

Fluorene (µg/L)   0.5(U)   

Indeno(1,2,3-cd)pyrene (µg/L)   0.05(U)   

Naphthalene (µg/L)   0.5(U)   

Phenanthrene (µg/L)   0.5(U)   

Pyrene (µg/L)   0.05(U)   

PCBs       

Aroclor-1016 (µg/L)   0.1(U)   

Aroclor-1221 (µg/L)   0.1(U)   

Aroclor-1232 (µg/L)   0.1(U)   

Aroclor-1242 (µg/L)   0.1(U)   

Aroclor-1248 (µg/L)   0.1(U)   

Aroclor-1254 (µg/L)   0.1(U)   
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Parameter (unit) 9/29/2000 5/19/2003 10/28/2010 

Aroclor-1260 (µg/L)   0.1(U)   

Pesticides       

4,4'-DDD (µg/L)   0.04(U)   

4,4'-DDE (µg/L)   0.04(U)   

4,4'-DDT (µg/L)   0.04(U)   

Aldrin (µg/L)   0.02(U)   

alpha-BHC (µg/L)   0.02(U)   

alpha-Chlordane (µg/L)   0.02(U)   

beta-BHC (µg/L)   0.02(U)   

delta-BHC (µg/L)   0.02(U)   

Dieldrin (µg/L)   0.04(U)   

Endosulfan I (µg/L)   0.02(U)   

Endosulfan II (µg/L)   0.04(U)   

Endosulfan sulfate (µg/L)   0.04(U)   

Endrin (µg/L)   0.04(U)   

Endrin aldehyde (µg/L)   0.04(U)   

Endrin ketone (µg/L)   0.04(U)   

gamma-BHC (Lindane) (µg/L)   0.02(U)   

gamma-Chlordane (µg/L)   0.02(U)   

Heptachlor (µg/L)   0.02(U)   

Heptachlor epoxide (µg/L)   0.02(U)   

Methoxychlor (µg/L)   0.19(U)   

Toxaphene (µg/L)   0.97(U)   

Radiological Compounds       

Actinium-227 (pCi/L) 11.1(U)     

Actinium-227, Dissolved (pCi/L)   25.2(U)   

Actinium-227, Gamma (pCi/L)   -14.5(U)   

Alpha (pCi/L) 7.54 14.5   

Alpha, Dissolved (pCi/L)   12.8   

Americium-241 (pCi/L) -6.63(U)     

Americium-241, Dissolved (pCi/L)   0.01(U)   

Americium-241, Gamma (pCi/L)   0.02(U)   

Beta (pCi/L) 6.15 8.39   

Beta, Dissolved (pCi/L)   7.51   

Cesium-137 (pCi/L) -0.65(U)     

Cesium-137, Dissolved (pCi/L)   -0.28(U)   

Cesium-137, Gamma (pCi/L)   0.23(U)   

Cobalt-60 (pCi/L) 1.16(U)     

Cobalt-60, Dissolved (pCi/L)   0.36(U)   

Cobalt-60, Gamma (pCi/L)   -0.83(U)   

Protactinium-231 (pCi/L) -51.6(U)     

Protactinium-231, Dissolved (pCi/L)   23.9(U)   

Protactinium-231, Gamma (pCi/L)   -3.7(U)   

Radium-226 (pCi/L) 0.34(U) 0.21(U) 0.32(U) 

Radium-226, Dissolved (pCi/L)   0.69   

Radium-228 (pCi/L) 2.14(U) 0.36(U) 0.06(U) 

Radium-228, Dissolved (pCi/L)   0.4(U)   

Radium-228, Gamma (pCi/L)   4.29(U)   

Thorium-228 (pCi/L) 4.4(U)   0.07(U) 

Thorium-228, Alpha (pCi/L)   -0.02(U)   

Thorium-228, Dissolved (pCi/L) 0.23 0.04(U)   

Thorium-228, Dissolved Gamma (pCi/L) 0.34(U) 0(UUI)   

Thorium-228, Gamma (pCi/L)   2.69(U)   

Thorium-230 (pCi/L) 0.02(U)   0.06(U) 

Thorium-230, Alpha (pCi/L)   0.03(U)   

Thorium-230, Dissolved (pCi/L)   0.64   

Thorium-232 (pCi/L) 0.01(U)   0.08(U) 
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Parameter (unit) 9/29/2000 5/19/2003 10/28/2010 

Thorium-232, Alpha (pCi/L)   -0.03(U)   

Thorium-232, Dissolved (pCi/L)   0.01(U)   

Total Uranium (µg/L) 13.6 13 19.46* 

Total Uranium, Dissolved (µg/L)   14.8   

Uranium-233/234 (pCi/L) 5.05     

Uranium-233/234, Alpha (pCi/L)   6.87   

Uranium-233/234, Dissolved (pCi/L) 6.92 7.57   

Uranium-234 (pCi/L)     6.88 

Uranium-235 (pCi/L) 18.1(U)   0.48 

Uranium-235, Dissolved (pCi/L) 2.64(U) 4.21(U)   

Uranium-235, Gamma (pCi/L)   2.05(U)   

Uranium-235/236 (pCi/L) 0.42     

Uranium-235/236, Alpha (pCi/L)   0.38   

Uranium-235/236, Dissolved (pCi/L) 0.09(U) 0.83   

Uranium-238 (pCi/L) 147(U)   6.35 

Uranium-238, Alpha (pCi/L)   5.25   

Uranium-238, Dissolved (pCi/L) 5.27 5.17   

Uranium-238, Dissolved Gamma (pCi/L) 67.4(U) 131(U)   

Uranium-238, Gamma (pCi/L)   20.8(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected 
isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L 
are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed 
at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical 
result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make 
a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the 
reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Parameter (unit) 9/29/2000 10/2/2000 5/19/2003 6/17/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Volatile Organic Compounds                       

1,1,1-Trichloroethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.16(U)   160(U)     

1,1,2,2-Tetrachloroethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.16(U)   290(U)     

1,1,2-Trichloroethane (µg/L) 500(U)   4.29 100(U)   200(U) 0.29(U)   270(U)     

1,1-Dichloroethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.26(U)   250(U)     

1,1-Dichloroethylene (µg/L) 500(U)   38.9 100(U)   200(U) 0.27(U)   190(U)     

1,2-Dichloroethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.19(U)   190(U)     

1,2-Dichloropropane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.35(U)   350(U)     

2-Butanone (µg/L) 2500(U)   19.5 500(U)   1000(U) 0.28(U)   280(U)     

2-Hexanone (µg/L) 2500(U)   5(U) 500(U)   1000(U) 0.21(U)   210(U)     

4-Methyl-2-pentanone (µg/L) 2500(U)   8.56 500(U)   1000(U) 3.1(J)   400(U)     

Acetone (µg/L) 2500(U)   157 201(J)   1000(U) 64(J)   440(U)     

Benzene (µg/L) 500(U)   2.28 100(U)   200(U) 2   200(U)     

Bromodichloromethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.18(U)   180(U)     

Bromoform (µg/L) 500(U)   1(U) 100(U)   200(U) 0.33(U)   330(U)     

Bromomethane (µg/L) 500(U)   1(U) 100(U)   200(U) 1.2(U)   1200(U)     

Carbon disulfide (µg/L) 2500(U)   5(U) 500(U)   1000(U) 0.15(U)   150(U)     

Carbon tetrachloride (µg/L) 500(U)   1(U) 100(U)   200(U) 0.36(U)   360(U)     

Chlorobenzene (µg/L) 500(U)   1(U) 100(U)   200(U) 0.22(U)   220(U)     

Chloroethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.42(U)   420(U)     

Chloroform (µg/L) 500(U)   1.37 100(U)   200(U) 1   190(U)     

Chloromethane (µg/L) 500(U)   1(U) 100(U)   200(U) 0.22(U)   220(U)     

cis-1,2-Dichloroethylene (µg/L) 12300(D)   13900 9650   11200 7000   7700     

cis-1,3-Dichloropropylene (µg/L) 500(U)   1(U) 100(U)   200(U) 0.17(U)   170(U)     

Dibromochloromethane (µg/L) 500(U)   1(U)                 

Ethylbenzene (µg/L) 500(U)   0.36(J) 100(U)   200(U) 0.62(J)   200(U)     

Methylene chloride (µg/L) 2500(U)   2.59(J) 500(U)   2000(U) U   670(J)     

Styrene (µg/L) 500(U)   0.4(J) 100(U)   200(U) 0.2(U)   200(U)     

Tetrachloroethylene (µg/L) 103000   92000 29800   22800(J) 120000(J)   79000     

Toluene (µg/L) 500(U)   1.37 100(U)   200(U) 1.3   200(U)     

trans-1,2-Dichloroethylene (µg/L) 500(U)   115 104   139(J) 110   180(U)     

trans-1,3-Dichloropropylene (µg/L) 500(U)   1(U) 100(U)   200(U) 0.2(U)   200(U)     

Trichloroethylene (µg/L) 21200(D)   20400 11500   10200 18000   11000     

Vinyl chloride (µg/L) 1760(JD)   1630 513   763 280   460(J)     

Xylenes (total) (µg/L) 1500(U)   2.04 100(U)   200(U) 3.8   660(U)     

Semi-Volatile Organic Compounds                       

1,2,4-Trichlorobenzene (µg/L) 10.3(U)   10(U)                 

1,2-Dichlorobenzene (µg/L) 10.3(U)   10(U)                 

1,3-Dichlorobenzene (µg/L) 10.3(U)   10(U)                 

1,4-Dichlorobenzene (µg/L) 10.3(U)   10(U)                 

2,4,5-Trichlorophenol (µg/L) 10.3(U)   10(U)                 

2,4,6-Trichlorophenol (µg/L) 10.3(U)   10(U)                 

2,4-Dichlorophenol (µg/L) 10.3(U)   10(U)                 

2,4-Dimethylphenol (µg/L) 10.3(U)   10(U)                 

2,4-Dinitrophenol (µg/L) 20.6(U)   20(U)                 

2-Chloronaphthalene (µg/L) 10.3(U)   1(U)                 

2-Chlorophenol (µg/L) 10.3(U)   10(U)                 

2-Methyl-4,6-dinitrophenol (µg/L) 10.3(U)   10(U)                 

2-Methylnaphthalene (µg/L) 10.3(U)   1(U)                 

2-Nitroaniline (µg/L) 10.3(U)   10(U)                 
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Parameter (unit) 9/29/2000 10/2/2000 5/19/2003 6/17/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

2-Nitrophenol (µg/L) 10.3(U)   10(U)                 

3,3'-Dichlorobenzidine (µg/L) 10.3(U)   10(U)                 

3-Nitroaniline (µg/L) 10.3(U)   10(U)                 

4-Bromophenylphenylether (µg/L) 10.3(U)   10(U)                 

4-Chloro-3-methylphenol (µg/L) 10.3(U)   10(U)                 

4-Chloroaniline (µg/L) 10.3(U)   10(U)                 

4-Chlorophenylphenylether (µg/L) 10.3(U)   10(U)                 

4-Nitroaniline (µg/L) 10.3(U)   10(U)                 

4-Nitrophenol (µg/L) 10.3(U)   10(U)                 

Benzoic Acid (µg/L) 20.6(U)                     

bis(2-Chloroethoxy)methane (µg/L) 10.3(U)   10(U)                 

bis(2-Chloroethyl) ether (µg/L) 10.3(U)   10(U)                 

bis(2-Chloroisopropyl)ether (µg/L) 10.3(U)   10(U)                 

bis(2-Ethylhexyl)phthalate (µg/L) 10.3(U)   16.7                 

Butylbenzylphthalate (µg/L) 10.3(U)   10(U)                 

Carbazole (µg/L) 10.3(U)   10(U)                 

Dibenzofuran (µg/L) 10.3(U)   10(U)                 

Diethylphthalate (µg/L) 10.3(U)   10(U)                 

Dimethylphthalate (µg/L) 10.3(U)   10(U)                 

Di-n-butylphthalate (µg/L) 10.3(U)   10(U)                 

Di-n-octylphthalate (µg/L) 10.3(U)   10(U)                 

Diphenylamine (µg/L) 10.3(U)                     

Hexachlorobenzene (µg/L) 10.3(U)   10(U)                 

Hexachlorobutadiene (µg/L) 10.3(U)   10(U)                 

Hexachlorocyclopentadiene (µg/L) 10.3(U)   10(U)                 

Hexachloroethane (µg/L) 10.3(U)   10(U)                 

Isophorone (µg/L) 28.7   10(U)                 

m,p-Cresols (µg/L) 10.3(U)   10(U)                 

N-Nitroso-di-n-propylamine (µg/L) 10.3(U)   10(U)                 

N-Nitrosodiphenylamine (µg/L)     10(U)                 

o-Cresol (µg/L) 10.3(U)   10(U)                 

Pentachlorophenol (µg/L) 10.3(U)   10(U)                 

Phenol (µg/L) 10.3(U)   10(U)                 

General Chemistry                       

Alkalinity (µg/L)       542000 543000 543000 570000   42000000     

Chloride (µg/L)     139000 141000 134000 134000     190000     

Fluoride (µg/L)     1130 2980 3490 3490 1600   170(U)     

Methane (µg/L)     39.7                 

Nitrate (µg/L)     34.1(U) 33(U) 33(U) 33(U)     78(U)     

Nitrite (µg/L)     54.2(U) 33(U) 33(U) 33(U)     72(U)     

Phosphate as P, Ortho (µg/L)     151  66(U) 66(U)  66(U)     130(U)     

Solids, Total Dissolved (µg/L)       2310000 2120000 2120000 2400000   580000     

Sulfate (µg/L)     985000 926000 890000 890000     880000     

Total Organic Carbon Average (µg/L)     34900                 

Explosives                       

1,3,5-Trinitrobenzene (µg/L) 1(U)   0.1(U)                 

2,4,6-Trinitrotoluene (µg/L) 1(U)   0.1(U)                 
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2,4-Dinitrotoluene (µg/L) 1(U)   0.1(U)                 

2,6-Dinitrotoluene (µg/L) 1(U)   0.1(U)                 

2-Amino-4,6-dinitrotoluene (µg/L) 1(U)   0.1(U)                 

2-Nitrotoluene (µg/L) 1(U)   0.1(U)                 

3-Dinitrobenzene (µg/L) 1(U)   0.1(U)                 

3-Nitrotoluene (µg/L) 1(U)   0.1(U)                 

4-Amino-2,6-dinitrotoluene (µg/L) 1(U)   0.1(U)                 

4-Nitrotoluene (µg/L) 1(U)   0.1(U)                 

HMX (µg/L) 1(U)   0.1(U)                 

Nitrobenzene (µg/L) 1(U)   0.1(U)                 

RDX (µg/L) 1(U)   0.1(U)                 

Tetryl (µg/L) 1(U)   0.1(U)                 

Metals                       

Aluminum (µg/L) 51.7   135                 

Aluminum, Dissolved (µg/L)   634 109                 

Antimony (µg/L) 4.1(U)   0.15(B)                 

Antimony, Dissolved (µg/L)   4.1(U) 0.68(B)                 

Arsenic (µg/L) 0.07(U)   6.78                 

Arsenic, Dissolved (µg/L)   0.59(B) 4.84                 

Barium (µg/L) 22.6   14.4                 

Barium, Dissolved (µg/L)   38.7 13.4                 

Beryllium (µg/L) 0.46(U)   0.18(U)                 

Beryllium, Dissolved (µg/L)   0.46(U) 0.21(U)                 

Boron (µg/L) 21100   28700                 

Boron, Dissolved (µg/L)   26600 15100                 

Cadmium (µg/L) 0.69(U)   0.33(U)                 

Cadmium, Dissolved (µg/L)   0.69(U) 0.66(U)                 

Calcium (µg/L) 270000   235000                 

Calcium, Dissolved (µg/L)   247000 266000                 

Chromium (µg/L) 0.87(U)   3.18(B)                 

Chromium, Dissolved (µg/L)   1.47(B) 1.7(U)                 

Cobalt (µg/L) 5.86   1.77(B)                 

Cobalt, Dissolved (µg/L)   6.12 1.48(B)                 

Copper (µg/L) 6.8   10.2                 

Copper, Dissolved (µg/L)   12.2 1.6(U)                 

Iron (µg/L) 88.2   685                 

Iron, Dissolved (µg/L)   586 21.1(B)                 

Lead (µg/L) 0.14(U)   0.62(B)                 

Lead, Dissolved (µg/L)   0.14(U) 0.07(B)                 

Lithium (µg/L) 22.4   20.9(E)                 

Lithium, Dissolved (µg/L)   5.93(B) 35                 

Magnesium (µg/L) 258000   276000                 

Magnesium, Dissolved (µg/L)   282000 191000                 

Manganese (µg/L) 3060   1600                 

Manganese, Dissolved (µg/L)   2110 3350                 

Mercury (µg/L) 0.04(UN)   0.1(U)                 

Mercury, Dissolved (µg/L)   0.04(U) 0.1(U)                 

Nickel (µg/L) 21.1   1.74(B)                 

Nickel, Dissolved (µg/L)   25.6 1.6(U)                 

Potassium (µg/L) 7450   4160(E)                 



Page 4 of 6 

Table 4.  Results for Location 415A 
 

Parameter (unit) 9/29/2000 10/2/2000 5/19/2003 6/17/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/28/2009 5/19/2010 10/28/2010 

Potassium, Dissolved (µg/L)   8120 5840                 

Selenium (µg/L) 4.57(B)   1.3(B)                 

Selenium, Dissolved (µg/L)   5.82 1.13(B)                 

Silver (µg/L) 0.18(B)   0.04(B)                 

Silver, Dissolved (µg/L)   0.05(B) 0.01(B)                 

Sodium (µg/L) 108000   131000                 

Sodium, Dissolved (µg/L)   168000 83800                 

Thallium (µg/L) 0.19(UN)   0.02(B)                 

Thallium, Dissolved (µg/L)   0.19(U) 0.04(B)                 

Vanadium (µg/L) 2.27(B)   2.68(B)                 

Vanadium, Dissolved (µg/L)   5.19 19.2                 

Zinc (µg/L) 3.16(B)   9.53                 

Zinc, Dissolved (µg/L)   2.2(U) 0.87(U)                 

Polycyclic Aromatic Hydrocarbons                       

Acenaphthene (µg/L) 10.3(U)   0.49(U)                 

Acenaphthylene (µg/L) 10.3(U)   0.49(U)                 

Anthracene (µg/L) 10.3(U)   0.49(U)                 

Benzo(a)anthracene (µg/L) 10.3(U)   0.05(U)                 

Benzo(a)pyrene (µg/L) 10.3(U)   0.05(U)                 

Benzo(b)fluoranthene (µg/L) 10.3(U)   0.05(U)                 

Benzo(ghi)perylene (µg/L) 10.3(U)   0.05(U)                 

Benzo(k)fluoranthene (µg/L) 10.3(U)   0.02(U)                 

Chrysene (µg/L) 10.3(U)   0.05(U)                 

Dibenzo(a,h)anthracene (µg/L) 10.3(U)   0.05(U)                 

Fluoranthene (µg/L) 10.3(U)   0.05(U)                 

Fluorene (µg/L) 10.3(U)   0.49(U)                 

Indeno(1,2,3-cd)pyrene (µg/L) 10.3(U)   0.05(U)                 

Naphthalene (µg/L) 10.3(U)   0.42(U)                 

Phenanthrene (µg/L) 10.3(U)   0.49(U)                 

Pyrene (µg/L) 10.3(U)   0.05(U)                 

Aroclor-1016 (µg/L) 0.1(U)   0.1(U)                 

PCBs                       

Aroclor-1221 (µg/L) 0.1(U)   0.1(U)                 

Aroclor-1232 (µg/L) 0.1(U)   0.1(U)                 

Aroclor-1242 (µg/L) 0.1(U)   0.1(U)                 

Aroclor-1248 (µg/L) 0.1(U)   0.1(U)                 

Aroclor-1254 (µg/L) 0.1(U)   0.1(U)                 

Aroclor-1260 (µg/L) 0.1(U)   0.1(U)                 

Pesticides                       

4,4'-DDD (µg/L) 0.04(U)   0.04(U)                 

4,4'-DDE (µg/L) 0.04(U)   0.04(U)                 

4,4'-DDT (µg/L) 0.04(U)   0.04(U)                 

Aldrin (µg/L) 0.02(U)   0.02(U)                 

alpha-BHC (µg/L) 0.02(U)   0.02(U)                 

alpha-Chlordane (µg/L) 0.02(U)   0.02(U)                 

beta-BHC (µg/L) 0.02(U)   0.02(U)                 

delta-BHC (µg/L) 0.02(U)   0.02(U)                 

Dieldrin (µg/L) 0.04(U)   0.04(U)                 

Endosulfan I (µg/L) 0.02(U)   0.02(U)                 

Endosulfan II (µg/L) 0.04(U)   0.04(U)                 
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Endosulfan sulfate (µg/L) 0.04(U)   0.04(U)                 

Endrin (µg/L) 0.04(U)   0.04(U)                 

Endrin aldehyde (µg/L) 0.04(U)   0.04(U)                 

Endrin ketone (µg/L) 0.04(U)   0.04(U)                 

gamma-BHC (Lindane) (µg/L) 0.02(U)   0.02(U)                 

gamma-Chlordane (µg/L) 0.02(U)   0.02(U)                 

Heptachlor (µg/L) 0.02(U)   0.02(U)                 

Heptachlor epoxide (µg/L) 0.02(U)   0.02(U)                 

Methoxychlor (µg/L) 0.21(U)   0.2(U)                 

Toxaphene (µg/L) 1(U)   1(U)                 

Radiological Compounds                       

Actinium-227 (pCi/L) -7.29(U)                     

Actinium-227, Dissolved (pCi/L) 3.73(U)   -6.31(U)                 

Actinium-227, Gamma (pCi/L)     0.94(U)                 

Alpha (pCi/L) 39.9   21.8                 

Alpha, Dissolved (pCi/L)     9.68                 

Americium-241 (pCi/L) 0.94(U)                     

Americium-241, Dissolved (pCi/L) -11.8(U)   -2.67(U)                 

Americium-241, Gamma (pCi/L)     -2.42(U)                 

Beta (pCi/L) 26.9   14.5                 

Beta, Dissolved (pCi/L)     12.4                 

Cesium-137 (pCi/L) 2.08(U)                     

Cesium-137, Dissolved (pCi/L) 1.29(U)   0.65(U)                 

Cesium-137, Gamma (pCi/L)     -0.87(U)                 

Cobalt-60 (pCi/L) -0.12(U)                     

Cobalt-60, Dissolved (pCi/L) 1.77(U)   0.33(U)                 

Cobalt-60, Gamma (pCi/L)     0.17(U)                 

Protactinium-231 (pCi/L) 56.2(U)                     

Protactinium-231, Dissolved (pCi/L) -30.7(U)   53.5(U)                 

Protactinium-231, Gamma (pCi/L)     11(U)                 

Radium-226 (pCi/L) 0.19(U)   0.29(U)               0.28 

Radium-226, Dissolved (pCi/L) -0.03(U)   0.21(U)                 

Radium-228 (pCi/L) 2.33(U)   4.07               0.14(U) 

Radium-228, Dissolved (pCi/L) 3.35(U)   0.56(U)                 

Radium-228, Gamma (pCi/L)     5.7(U)                 

Thorium-228 (pCi/L) 5.32(U)                   0.09 

Thorium-228, Alpha (pCi/L)     0.05(U)                 

Thorium-228, Dissolved (pCi/L) 1.52   -0.03(U)                 

Thorium-228, Dissolved Gamma (pCi/L)     4.38                 

Thorium-228, Gamma (pCi/L)     0(UUI)                 

Thorium-230 (pCi/L) 0.07(U)                   -0.19(U) 

Thorium-230, Alpha (pCi/L)     0.08(U)                 

Thorium-230, Dissolved (pCi/L) 0.13   0.19                 

Thorium-232 (pCi/L) 0.06                   0.07(U) 

Thorium-232, Alpha (pCi/L)     -0.01(U)                 

Thorium-232, Dissolved (pCi/L) 0(U)   0.03(U)                 

Total Uranium (µg/L) 29.8   16.7 21.48*   16.97* 22.58*   19.63* 21.47* 23.44* 

Total Uranium (pCi/L)       16.9*   12.71* 15.85*   14.78*     

Total Uranium, Dissolved (µg/L) 30.1   16.5                 

Uranium-233/234 (pCi/L) 11.6       6.81 6.81     8.04     
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Uranium-233/234, Alpha (pCi/L)     10.8                 

Uranium-233/234, Dissolved (pCi/L) 12.2   6.78                 

Uranium-234 (pCi/L)       9.85     7.96 8.04   8.87 9.65 

Uranium-235 (pCi/L) 5.22(U)     0.25(U)     0.51 0.27   0.62 0.5 

Uranium-235, Dissolved (pCi/L) -5.37(U)   2.11(U)                 

Uranium-235, Gamma (pCi/L)     1.77(U)                 

Uranium-235/236 (pCi/L) 0.47       0.3 0.3     0.27     

Uranium-235/236, Alpha (pCi/L)     0.99                 

Uranium-235/236, Dissolved (pCi/L) 0.59   0.82                 

Uranium-238 (pCi/L) 24.5(U)     7.05 5.6 5.6 7.38 6.48 6.48 6.99 7.66 

Uranium-238, Alpha (pCi/L)     9.16                 

Uranium-238, Dissolved (pCi/L) 27.9(U)   4.63                 

Uranium-238, Dissolved Gamma (pCi/L)     52.9(U)                 

Uranium-238, Gamma (pCi/L)     17.3(U)                 

 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium 
values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration 
range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification of the analyte; R = analytical result is 
unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/17/2010 10/26/2010 

Volatile Organic Compounds                   

1,1,1-Trichloroethane (µg/L) 1(U) 1(U)               

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U)               

1,1,2-Trichloroethane (µg/L) 1(U) 1(U)               

1,1-Dichloroethane (µg/L) 1(U) 1(U)               

1,1-Dichloroethene (µg/L) 1(U) 1(U)               

1,2-Dichloroethane (µg/L) 1(U) 1(U)               

1,2-Dichloropropane (µg/L) 1(U) 1(U)               

2-Butanone (µg/L) 8.4 5(U)               

2-Hexanone (µg/L) 5(U) 5(U)               

4-Methyl-2-pentanone (µg/L) 5(U) 5(U)               

Acetone (µg/L) 3.5(J) 4.84(J)               

Benzene (µg/L) 1(U) 1(U)               

Bromodichloromethane (µg/L) 1(U) 1(U)               

Bromoform (µg/L) 1(U) 1(U)               

Bromomethane (µg/L) 1(U) 1(U)               

Carbon disulfide (µg/L) 5(U) 5(U)               

Carbon tetrachloride (µg/L) 1(U) 1(U)               

Chlorobenzene (µg/L) 1(U) 1(U)               

Chloroethane (µg/L) 1(U) 1(U)               

Chloroform (µg/L) 0.41(J) 1(U)               

Chloromethane (µg/L) 1(U) 1(U)               

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U)               

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U)               

Dibromochloromethane (µg/L) 1(U) 1(U)               

Ethylbenzene (µg/L) 1(U) 1(U)               

Methylene chloride (µg/L) 5(U) 5(U)               

Styrene (µg/L) 1(U) 1(U)               

Tetrachloroethylene (µg/L) 1(U) 1(U)               

Toluene (µg/L) 1(U) 1(U)               

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U)               

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U)               

Trichloroethylene (µg/L) 1(U) 1(U)               

Vinyl chloride (µg/L) 1(U) 1(U)               

Xylenes (total) (µg/L) 3(U) 1(U)               

Semi-Volatile Organic Compounds                   

1,2,4-Trichlorobenzene (µg/L) 10(U) 10.2(U)               

1,2-Dichlorobenzene (µg/L) 10(U) 10.2(U)               

1,3-Dichlorobenzene (µg/L) 10(U) 10.2(U)               

1,4-Dichlorobenzene (µg/L) 10(U) 10.2(U)               

2,4,5-Trichlorophenol (µg/L) 10(U) 10.2(U)               

2,4,6-Trichlorophenol (µg/L) 10(U) 10.2(U)               

2,4-Dichlorophenol (µg/L) 10(U) 10.2(U)               

2,4-Dimethylphenol (µg/L) 10(U) 10.2(U)               

2,4-Dinitrophenol (µg/L) 20(U) 20.4(U)               

2-Chloronaphthalene (µg/L) 10(U) 1.02(U)               

2-Chlorophenol (µg/L) 10(U) 10.2(U)               

2-Methyl-4,6-dinitrophenol (µg/L) 10(U) 10.2(U)               

2-Methylnaphthalene (µg/L) 10(U) 1.02(U)               

2-Nitroaniline (µg/L) 10(U) 10.2(U)               

2-Nitrophenol (µg/L) 10(U) 10.2(U)               

3,3'-Dichlorobenzidine (µg/L) 10(U) 10.2(U)               

3-Nitroaniline (µg/L) 10(U) 10.2(U)               

4-Bromophenylphenylether (µg/L) 10(U) 10.2(U)               

4-Chloro-3-methylphenol (µg/L) 10(U) 10.2(U)               

4-Chloroaniline (µg/L) 10(U) 10.2(U)               

4-Chlorophenylphenylether (µg/L) 10(U) 10.2(U)               
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Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/17/2010 10/26/2010 

4-Nitroaniline (µg/L) 10(U) 10.2(U)               

4-Nitrophenol (µg/L) 10(U) 10.2(U)               

Benzoic Acid (µg/L) 20(U)                 

bis(2-Chloroethoxy)methane (µg/L) 10(U) 10.2(U)               

bis(2-Chloroethyl) ether (µg/L) 10(U) 10.2(U)               

bis(2-Chloroisopropyl)ether (µg/L) 10(U) 10.2(U)               

bis(2-Ethylhexyl)phthalate (µg/L) 6.4(J) 10.2(U)               

Butylbenzylphthalate (µg/L) 10(U) 10.2(U)               

Carbazole (µg/L) 10(U) 10.2(U)               

Dibenzofuran (µg/L) 10(U) 10.2(U)               

Diethylphthalate (µg/L) 10(U) 10.2(U)               

Dimethylphthalate (µg/L) 10(U) 10.2(U)               

Di-n-butylphthalate (µg/L) 10(U) 10.2(U)               

Di-n-octylphthalate (µg/L) 10(U) 10.2(U)               

Diphenylamine (µg/L) 10(U)                 

Hexachlorobenzene (µg/L) 10(U) 10.2(U)               

Hexachlorobutadiene (µg/L) 10(U) 10.2(U)               

Hexachlorocyclopentadiene (µg/L) 10(U) 10.2(U)               

Hexachloroethane (µg/L) 10(U) 10.2(U)               

Isophorone (µg/L) 10(U) 10.2(U)               

m,p-Cresols (µg/L) 10(U) 10.2(U)               

N-Nitroso-di-n-propylamine (µg/L) 10(U) 10.2(U)               

N-Nitrosodiphenylamine (µg/L)   10.2(U)               

o-Cresol (µg/L) 10(U) 10.2(U)               

Pentachlorophenol (µg/L) 10(U) 10.2(U)               

Phenol (µg/L) 10(U) 0.31(J)               

General Chemistry                   

Alkalinity (µg/L)     841000 715000 780000   740000     

Chloride (µg/L)   138000 170000 211000 160000   6200     

Fluoride (µg/L)   280 311 65.5(J) 30(U)   170(U)     

Methane (µg/L)   14(U)               

Nitrate (µg/L)   114 94(J) 33(U) 24(U)   78(U)     

Nitrite (µg/L)   54.2(U) 100(U) 33(U) 810   320(J)     

Phosphate as P, Ortho (µg/L)   151(U)  200(U) 66(U) 60(U)   130(U)     

Solids, Total Dissolved (µg/L)     4160000   4300000   4300000     

Sulfate (µg/L)   1570000 2160000 2760000 2200000   2100000     

Total Organic Carbon Average (µg/L)   6110               

Explosives                   

1,3,5-Trinitrobenzene (µg/L) 1(U) 0.1(U)               

2,4,6-Trinitrotoluene (µg/L) 1(U) 0.1(U)               

2,4-Dinitrotoluene (µg/L) 1(U) 0.1(U)               

2,6-Dinitrotoluene (µg/L) 1(U) 0.1(U)               

2-Amino-4,6-dinitrotoluene (µg/L) 1(U) 0.1(U)               

2-Nitrotoluene (µg/L) 1(U) 0.1(U)               

3-Dinitrobenzene (µg/L) 1(U) 0.1(U)               

3-Nitrotoluene (µg/L) 1(U) 0.1(U)               

4-Amino-2,6-dinitrotoluene (µg/L) 1(U) 0.1(U)               

4-Nitrotoluene (µg/L) 1(U) 0.1(U)               

HMX (µg/L) 1(U) 0.1(U)               

Nitrobenzene (µg/L) 1(U) 0.1(U)               

RDX (µg/L) 1(U) 0.1(U)               

Tetryl (µg/L) 1(U) 0.1(U)               

Metals                   

Aluminum (µg/L) 39.2(B) 485               
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Aluminum, Dissolved (µg/L) 411 160(UN+)               

Antimony (µg/L) 2.2(U) 0.28(U)               

Antimony, Dissolved (µg/L) 2.2(U) 0.28(U)               

Arsenic (µg/L) 5.19 7.44(B)               

Arsenic, Dissolved (µg/L) 4.31 6.04(B)               

Barium (µg/L) 17.5 15.9               

Barium, Dissolved (µg/L) 11.1 11               

Beryllium (µg/L) 0.21(U) 0.21(U)               

Beryllium, Dissolved (µg/L) 0.21(U) 0.21(U)               

Boron (µg/L) 296 597               

Boron, Dissolved (µg/L) 277 370               

Cadmium (µg/L) 0.36(U) 0.66(U)               

Cadmium, Dissolved (µg/L) 0.36(U) 0.66(U)               

Calcium (µg/L) 215000 174000               

Calcium, Dissolved (µg/L) 219000 217000               

Chromium (µg/L) 3.17(B) 1.7(U)               

Chromium, Dissolved (µg/L) 1.4(B) 1.7(U)               

Cobalt (µg/L) 0.67(U) 1(U)               

Cobalt, Dissolved (µg/L) 4.29(B) 1.07(B)               

Copper (µg/L) 2.03(B) 32.1               

Copper, Dissolved (µg/L) 1.86(B) 2.51(B)               

Iron (µg/L) 619 119               

Iron, Dissolved (µg/L) 5200 28(U)               

Lead (µg/L) 0.01(U) 0.56(B)               

Lead, Dissolved (µg/L) 0.55(B) 0.08(B)               

Lithium (µg/L) 39.1 68.8               

Lithium, Dissolved (µg/L) 58.9 109               

Magnesium (µg/L) 456000 416000               

Magnesium, Dissolved (µg/L) 471000 462000               

Manganese (µg/L) 515 45.3               

Manganese, Dissolved (µg/L) 684 237               

Mercury (µg/L) 0.07(BN) 0.1(U)               

Mercury, Dissolved (µg/L) 0.05(U) 0.1(U)               

Nickel (µg/L) 4.73(B) 1.6(U)               

Nickel, Dissolved (µg/L) 9.89 3.51(B)               

Potassium (µg/L) 9530 3800               

Potassium, Dissolved (µg/L) 10000 6940               

Selenium (µg/L) 4.11(B) 1.8(U)               

Selenium, Dissolved (µg/L) 3.23(B) 1.8(U)               

Silver (µg/L) 0.16(B) 0.03(U)               

Silver, Dissolved (µg/L) 0.17(B) 0.03(U)               

Sodium (µg/L) 304000 270000               

Sodium, Dissolved (µg/L) 281000 295000               

Thallium (µg/L) 0.11(BN) 0.02(U)               

Thallium, Dissolved (µg/L) 0.03(U) 0.02(U)               

Vanadium (µg/L) 5.93 2.5(U)               

Vanadium, Dissolved (µg/L) 2.12(B) 2.5(U)               

Zinc (µg/L) 2.5(U) 460               

Zinc, Dissolved (µg/L) 2.5(U) 4.4(U)               

Polycyclic Aromatic Hydrocarbons                   

Acenaphthene (µg/L) 10(U) 0.5(U)               

Acenaphthylene (µg/L) 10(U) 0.5(U)               

Anthracene (µg/L) 10(U) 0.5(U)               

Benzo(a)anthracene (µg/L) 10(U) 0.05(U)               

Benzo(a)pyrene (µg/L) 10(U) 0.05(U)               

Benzo(b)fluoranthene (µg/L) 10(U) 0.05(U)               

Benzo(ghi)perylene (µg/L) 10(U) 0.05(U)               
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Benzo(k)fluoranthene (µg/L) 10(U) 0.02(U)               

Chrysene (µg/L) 10(U) 0.05(U)               

Dibenzo(a,h)anthracene (µg/L) 10(U) 0.05(U)               

Fluoranthene (µg/L) 10(U) 0.05(U)               

Fluorene (µg/L) 10(U) 0.5(U)               

Indeno(1,2,3-cd)pyrene (µg/L) 10(U) 0.05(U)               

Naphthalene (µg/L) 10(U) 0.5(U)               

Phenanthrene (µg/L) 10(U) 0.5(U)               

Pyrene (µg/L) 10(U) 0.05(U)               

PCBs                   

Aroclor-1016 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1221 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1232 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1242 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1248 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1254 (µg/L) 0.1(U) 0.1(U)               

Aroclor-1260 (µg/L) 0.1(U) 0.1(U)               

Pesticides                   

4,4'-DDD (µg/L) 0.04(U) 0.03(J)               

4,4'-DDE (µg/L) 0.04(U) 0.04(U)               

4,4'-DDT (µg/L) 0.04(U) 0.03(J)               

Aldrin (µg/L) 0.02(U) 0.02(U)               

alpha-BHC (µg/L) 0.02(U) 0.02(U)               

alpha-Chlordane (µg/L) 0.02(U) 0.02(U)               

beta-BHC (µg/L) 0.02(U) 0.02(U)               

delta-BHC (µg/L) 0.02(U) 0.02(U)               

Dieldrin (µg/L) 0.04(U) 0.04(U)               

Endosulfan I (µg/L) 0.02(U) 0.02(U)               

Endosulfan II (µg/L) 0.04(U) 0.02(J)               

Endosulfan sulfate (µg/L) 0.04(U) 0.02(J)               

Endrin (µg/L) 0.04(U) 0.04(U)               

Endrin aldehyde (µg/L) 0.04(U) 0.04(U)               

Endrin ketone (µg/L) 0.04(U) 0.04(U)               

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U)               

gamma-Chlordane (µg/L) 0.02(U) 0.02(U)               

Heptachlor (µg/L) 0.02(U) 0.02(U)               

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U)               

Methoxychlor (µg/L) 0.19(U) 0.2(U)               

Toxaphene (µg/L) 0.97(U) 0.98(U)               

Radiological Compounds                   

Actinium-227 (pCi/L) -21.1(U)                 

Actinium-227, Dissolved (pCi/L)   -5.12(U)               

Actinium-227, Gamma (pCi/L)   -2.07(U)               

Alpha (pCi/L) 20.8 9.93               

Alpha, Dissolved (pCi/L)   20.5               

Americium-241 (pCi/L) -25.2(U)                 

Americium-241, Dissolved (pCi/L)   5.44(U)               

Americium-241, Gamma (pCi/L)   4.42(U)               

Beta (pCi/L) 15 11.2               

Beta, Dissolved (pCi/L)   23.6               

Cesium-137 (pCi/L) -0.44(U)                 

Cesium-137, Dissolved (pCi/L)   -0.23(U)               

Cesium-137, Gamma (pCi/L)   -0.57(U)               

Cobalt-60 (pCi/L) 0.4(U)                 

Cobalt-60, Dissolved (pCi/L)   -0.2(U)               

Cobalt-60, Gamma (pCi/L)   1.28(U)               

Protactinium-231 (pCi/L) -57(U)                 
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Parameter (unit) 9/28/2000 5/29/2003 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/17/2010 10/26/2010 

Protactinium-231, Dissolved (pCi/L)   -24.4(U)               

Protactinium-231, Gamma (pCi/L)   28.3(U)               

Radium-226 (pCi/L) 1.94 0.1(U)             0.23(U) 

Radium-226, Dissolved (pCi/L)   0.24(U)               

Radium-228 (pCi/L) 12.1(U) 0.2(U)             0.45 

Radium-228, Dissolved (pCi/L)   1.03               

Radium-228, Gamma (pCi/L)   4.99(U)               

Thorium-228 (pCi/L) 0.288               0.22 

Thorium-228, Alpha (pCi/L)   0.1(U)               

Thorium-228, Dissolved (pCi/L)   0.03(U)               

Thorium-228, Dissolved Gamma (pCi/L)   0(UUI)               

Thorium-228, Gamma (pCi/L)   3.88(U)               

Thorium-230 (pCi/L) 0.23               -0.01(U) 

Thorium-230, Alpha (pCi/L)   0.1(U)               

Thorium-230, Dissolved (pCi/L)   0.26(U)               

Thorium-232 (pCi/L) 0.08               0.26 

Thorium-232, Alpha (pCi/L)   -0.03(U)               

Thorium-232, Dissolved (pCi/L)   0.05(U)               

Total Uranium (µg/L) 24.4 25.8 34.6* 29.39* 33.59*   39.97* 33.82* 28.82* 

Total Uranium (pCi/L)     27.1* 25.3* 26.67*   31.92*     

Total Uranium, Dissolved (µg/L)   30.2               

Uranium-233/234 (pCi/L) 11.3     15.3     17.95     

Uranium-233/234, Alpha (pCi/L)   11.8               

Uranium-233/234, Dissolved (pCi/L)   14.2               

Uranium-234 (pCi/L)     15.7   14.83 17.95   12.45 13 

Uranium-235 (pCi/L) 15.2(U)   0.11(U)   0.89 0.78   0.73 0.54 

Uranium-235, Dissolved (pCi/L)   0.49(U)               

Uranium-235, Gamma (pCi/L)   7.96(U)               

Uranium-235/236 (pCi/L) 0.7     0.3     0.78     

Uranium-235/236, Alpha (pCi/L)   0.86               

Uranium-235/236, Dissolved (pCi/L)   0.68               

Uranium-238 (pCi/L) 8.71   11.4 9.7 10.95 13.19 13.19 11.05 9.43 

Uranium-238, Alpha (pCi/L)   9.12               

Uranium-238, Dissolved (pCi/L)   11.9               

Uranium-238, Dissolved Gamma (pCi/L)   0(UUI)               

Uranium-238, Gamma (pCi/L)   68(U)               
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-
detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper 
level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification 
of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Parameter (unit) 1/6/2000 1/8/2000 5/14/2002 8/26/2002 5/29/2003 11/3/2004 5/25/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/18/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/18/2010 6/24/2010 10/26/2010 

Volatile Organic Compounds                                       

1,1,1-Trichloroethane (µg/L) 1(U)       1(U)                             

1,1,2,2-Tetrachloroethane (µg/L) 1(U)       1(U)                             

1,1,2-Trichloroethane (µg/L) 1(U)       1(U)                             

1,1-Dichloroethane (µg/L) 1(U)       1(U)                             

1,1-Dichloroethene (µg/L) 1(U)       1(U)                             

1,2-Dichloroethane (µg/L) 1(U)       1(U)                             

1,2-Dichloropropane (µg/L) 1(U)       1(U)                             

2-Butanone (µg/L) 5(U)       5(U)                             

2-Hexanone (µg/L) 5(U)       5(U)                             

4-Methyl-2-pentanone (µg/L) 5(U)       5(U)                             

Acetone (µg/L) 1.2(J)       5(U)                             

Benzene (µg/L) 1(U)       1(U)                             

Bromodichloromethane (µg/L) 1(U)       1(U)                             

Bromoform (µg/L) 1(U)       1(U)                             

Bromomethane (µg/L) 1(U)       1(U)                             

Carbon disulfide (µg/L) 5(U)       5(U)                             

Carbon tetrachloride (µg/L) 1(U)       1(U)                             

Chlorobenzene (µg/L) 1(U)       1(U)                             

Chloroethane (µg/L) 1(U)       1(U)                             

Chloroform (µg/L) 1(U)       1(U)                             

Chloromethane (µg/L) 1(U)       1(U)                             

cis-1,2-Dichloroethylene (µg/L) 1(U)       1(U)                             

cis-1,3-Dichloropropylene (µg/L) 1(U)       1(U)                             

Dibromochloromethane (µg/L) 1(U)       1(U)                             

Ethylbenzene (µg/L) 1(U)       1(U)                             

Methylene chloride (µg/L) 5(U)       5(U)                             

Styrene (µg/L) 1(U)       1(U)                             

Tetrachloroethylene (µg/L) 1(U)       1(U)                             

Toluene (µg/L) 1(U)       1(U)                             

trans-1,2-Dichloroethylene (µg/L) 1(U)       1(U)                             

trans-1,3-Dichloropropylene (µg/L) 1(U)       1(U)                             

Trichloroethylene (µg/L) 1(U)       1(U)                             

Vinyl chloride (µg/L) 1(U)       1(U)                             

Xylenes (total) (µg/L) 3(U)       1(U)                             

Semi-Volatile Organic Compounds                                       

1,2,4-Trichlorobenzene (µg/L) 9.8(U)       9.71(U)                             

1,2-Dichlorobenzene (µg/L) 9.8(U)       9.71(U)                             

1,3-Dichlorobenzene (µg/L) 9.8(U)       9.71(U)                             

1,4-Dichlorobenzene (µg/L) 9.8(U)       9.71(U)                             

2,4,5-Trichlorophenol (µg/L) 9.8(U)       9.71(U)                             

2,4,6-Trichlorophenol (µg/L) 9.8(U)       9.71(U)                             

2,4-Dichlorophenol (µg/L) 9.8(U)       9.71(U)                             

2,4-Dimethylphenol (µg/L) 9.8(U)       9.71(U)                             

2,4-Dinitrophenol (µg/L) 19.6(U)       19.4(U)                             

2-Chloronaphthalene (µg/L) 9.8(U)       0.97(U)                             

2-Chlorophenol (µg/L) 9.8(U)       9.71(U)                             

2-Methyl-4,6-dinitrophenol (µg/L) 9.8(U)       9.71(U)                             

2-Methylnaphthalene (µg/L) 9.8(U)       0.97(U)                             

2-Nitroaniline (µg/L) 9.8(U)       9.71(U)                             

2-Nitrophenol (µg/L) 9.8(U)       9.71(U)                             

3,3'-Dichlorobenzidine (µg/L) 9.8(U)       9.71(U)                             

3-Nitroaniline (µg/L) 9.8(U)       9.71(U)                             

4-Bromophenylphenylether (µg/L) 9.8(U)       9.71(U)                             

4-Chloro-3-methylphenol (µg/L) 9.8(U)       9.71(U)                             

4-Chloroaniline (µg/L) 9.8(U)       9.71(U)                             

4-Chlorophenylphenylether (µg/L) 9.8(U)       9.71(U)                             
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4-Nitroaniline (µg/L) 9.8(U)       9.71(U)                             

4-Nitrophenol (µg/L) 9.8(U)       9.71(U)                             

Benzoic Acid (µg/L) 19.6(U)                                     

bis(2-Chloroethoxy)methane (µg/L) 9.8(U)       9.71(U)                             

bis(2-Chloroethyl) ether (µg/L) 9.8(U)       9.71(U)                             

bis(2-Chloroisopropyl)ether (µg/L) 9.8(U)       9.71(U)                             

bis(2-Ethylhexyl)phthalate (µg/L) 9.8(U)       9.71(U)                             

Butylbenzylphthalate (µg/L) 9.8(U)       9.71(U)                             

Carbazole (µg/L) 9.8(U)       9.71(U)                             

Dibenzofuran (µg/L) 9.8(U)       9.71(U)                             

Diethylphthalate (µg/L) 9.8(U)       9.71(U)                             

Dimethylphthalate (µg/L) 9.8(U)       9.71(U)                             

Di-n-butylphthalate (µg/L) 9.8(U)       9.71(U)                             

Di-n-octylphthalate (µg/L) 19.6       9.71(U)                             

Diphenylamine (µg/L) 9.8(U)                                     

Hexachlorobenzene (µg/L) 9.8(U)       9.71(U)                             

Hexachlorobutadiene (µg/L) 9.8(U)       9.71(U)                             

Hexachlorocyclopentadiene (µg/L) 9.8(U)       9.71(U)                             

Hexachloroethane (µg/L) 9.8(U)       9.71(U)                             

Isophorone (µg/L) 9.8(U)       9.71(U)                             

m,p-Cresols (µg/L) 9.8(U)       9.71(U)                             

N-Nitroso-di-n-propylamine (µg/L) 9.8(U)       9.71(U)                             

N-Nitrosodiphenylamine (µg/L)         9.71(U)                             

o-Cresol (µg/L) 9.8(U)       9.71(U)                             

Pentachlorophenol (µg/L) 9.8(U)       9.71(U)                             

Phenol (µg/L) 9.8(U)       8.34(J)                             

General Chemistry                                       

Alkalinity (µg/L)                       457000 482000 460000   470000       

Chloride (µg/L)         11600             13000 13300 14000   14000       

Fluoride (µg/L)         122             125 132 30(U)   170(U)       

Methane (µg/L)         14(U)                             

Nitrate (µg/L)         34.1(U)              88(J) 33(U) 24(U)   78(U)       

Nitrite (µg/L)          54.2(U)             100(U) 33(U) 24(U)   72(U)       

Phosphate as P, Ortho (µg/L)         151(U)              200(U) 66(U) 60(U)   130(U)       

Solids, Total Dissolved (µg/L)                       897000 910000 880000   910000       

Sulfate (µg/L)         279000             286000 304000 300000   310000       

Total Organic Carbon Average (µg/L)         2490                             

Explosives                                       

1,3,5-Trinitrobenzene (µg/L) 0.1(U)       0.1(U)                             

2,4,6-Trinitrotoluene (µg/L) 0.1(U)       0.1(U)                             

2,4-Dinitrotoluene (µg/L) 0.1(U)       0.1(U)                             

2,6-Dinitrotoluene (µg/L) 0.1(U)       0.1(U)                             

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)       0.1(U)                             

2-Nitrotoluene (µg/L) 0.1(U)       0.1(U)                             

3-Dinitrobenzene (µg/L) 0.1(U)       0.1(U)                             

3-Nitrotoluene (µg/L) 0.1(U)       0.1(U)                             

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)       0.1(U)                             

4-Nitrotoluene (µg/L) 0.1(U)       0.1(U)                             

HMX (µg/L) 0.1(U)       0.1(U)                             

Nitrobenzene (µg/L) 0.1(U)       0.1(U)                             

RDX (µg/L) 0.1(U)       0.1(U)                             

Tetryl (µg/L) 0.1(U)       0.1(U)                             

Metals                                       

Aluminum (µg/L) 23.5(B)       46.7(B)                             
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Aluminum, Dissolved (µg/L)   9.3(B)     35.6(B)                             

Antimony (µg/L) 3.8(B)       0.08(B)                             

Antimony, Dissolved (µg/L)   2(U)     0.07(B)                             

Arsenic (µg/L) 0.59(U)       1.04(B)                             

Arsenic, Dissolved (µg/L)   2.4(B)     2.79(B)                             

Barium (µg/L) 40.4       32.2                             

Barium, Dissolved (µg/L)   34.9     32.3                             

Beryllium (µg/L) 0.17(U)       0.18(U)                             

Beryllium, Dissolved (µg/L)   0.17(U)     0.18(U)                             

Boron (µg/L) 130(E)       116                             

Boron, Dissolved (µg/L)   127     130                             

Cadmium (µg/L) 0.23(U)       0.33(U)                             

Cadmium, Dissolved (µg/L)   0.23(U)     0.33(U)                             

Calcium (µg/L) 170000       151000                             

Calcium, Dissolved (µg/L)   154000     162000(E)                             

Chromium (µg/L) 1.2(B)       1.1(U)                             

Chromium, Dissolved (µg/L)   1.1(B)     1.1(U)                             

Cobalt (µg/L) 2(B)       0.29(U)                             

Cobalt, Dissolved (µg/L)   0.67(U)     0.29(U)                             

Copper (µg/L) 1(U)       26.9                             

Copper, Dissolved (µg/L)   1(U)     16.1                             

Iron (µg/L) 64.3       62.5(B)                             

Iron, Dissolved (µg/L)   22.1(B)     30.6(B)                             

Lead (µg/L) 0.05(U)       0(U)                             

Lead, Dissolved (µg/L)   0.05(U)     0(U)                             

Lithium (µg/L) 29.5(E)       27.9                             

Lithium, Dissolved (µg/L)   32.7(NE)     36.8(N)                             

Magnesium (µg/L) 77600       72000(E)                             

Magnesium, Dissolved (µg/L)   68200     73700(E)                             

Manganese (µg/L) 927       279                             

Manganese, Dissolved (µg/L)   342     269                             

Mercury (µg/L) 0.04(U)       0.1(UN)                             

Mercury, Dissolved (µg/L)   0.04(U)     0.1(UN)                             

Nickel (µg/L) 2.5(B)       0.97(U)                             

Nickel, Dissolved (µg/L)   1.3(B)     0.97(U)                             

Potassium (µg/L) 3650       3600(E)                             

Potassium, Dissolved (µg/L)   3670     3810(E)                             

Selenium (µg/L) 1.5(U)       0.5(B)                             

Selenium, Dissolved (µg/L)   1.5(U)     0.46(B)                             

Silver (µg/L) 0.35(B)       0.01(B)                             

Silver, Dissolved (µg/L)   0.3(B)     0.01(B)                             

Sodium (µg/L) 42100(E)       41000                             

Sodium, Dissolved (µg/L)   41900(E)     41600                             

Thallium (µg/L) 1.3(B)       0.24(B)                             

Thallium, Dissolved (µg/L)   0.13(U)     0(U)                             

Vanadium (µg/L) 0.63(U)       0.23(U)                             

Vanadium, Dissolved (µg/L)   0.63(U)     0.23(U+)                             

Zinc (µg/L) 5.3       18.7                             

Zinc, Dissolved (µg/L)   1.6(B)     17.7                             

Polycyclic Aromatic Hydrocarbons                                       

Acenaphthene (µg/L) 9.8(U)       0.48(U)                             

Acenaphthylene (µg/L) 9.8(U)       0.48(U)                             

Anthracene (µg/L) 9.8(U)       0.48(U)                             

Benzo(a)anthracene (µg/L) 9.8(U)       0.05(U)                             

Benzo(a)pyrene (µg/L) 9.8(U)       0.05(U)                             

Benzo(b)fluoranthene (µg/L) 9.8(U)       0.05(U)                             

Benzo(ghi)perylene (µg/L) 9.8(U)       0.05(U)                             
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Benzo(k)fluoranthene (µg/L) 9.8(U)       0.02(U)                             

Chrysene (µg/L) 9.8(U)       0.05(U)                             

Dibenzo(a,h)anthracene (µg/L) 9.8(U)       0.05(U)                             

Fluoranthene (µg/L) 9.8(U)       0.05(U)                             

Fluorene (µg/L) 9.8(U)       0.48(U)                             

Indeno(1,2,3-cd)pyrene (µg/L) 9.8(U)       0.05(U)                             

Naphthalene (µg/L) 9.8(U)       0.48(U)                             

Phenanthrene (µg/L) 9.8(U)       0.48(U)                             

Pyrene (µg/L) 9.8(U)       0.05(U)                             

PCBs                                       

Aroclor-1016 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1221 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1232 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1242 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1248 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1254 (µg/L) 0.1(U)       0.1(U)                             

Aroclor-1260 (µg/L) 0.1(U)       0.1(U)                             

Pesticides                                       

4,4'-DDD (µg/L) 0.04(U)       0.04(U)                             

4,4'-DDE (µg/L) 0.04(U)       0.04(U)                             

4,4'-DDT (µg/L) 0.04(U)       0.04(U)                             

Aldrin (µg/L) 0.02(U)       0.02(U)                             

alpha-BHC (µg/L) 0.02(U)       0.02(U)                             

alpha-Chlordane (µg/L) 0.02(U)       0.02(U)                             

beta-BHC (µg/L) 0.02(U)       0.02(U)                             

delta-BHC (µg/L) 0.02(U)       0.02(U)                             

Dieldrin (µg/L) 0.04(U)       0.04(U)                             

Endosulfan I (µg/L) 0.02(U)       0.02(U)                             

Endosulfan II (µg/L) 0.04(U)       0.04(U)                             

Endosulfan sulfate (µg/L) 0.04(U)       0.04(U)                             

Endrin (µg/L) 0.04(U)       0.04(U)                             

Endrin aldehyde (µg/L) 0.04(U)       0.04(U)                             

Endrin ketone (µg/L) 0.04(U)       0.04(U)                             

gamma-BHC (Lindane) (µg/L) 0.02(U)       0.02(U)                             

gamma-Chlordane (µg/L) 0.02(U)       0.02(U)                             

Heptachlor (µg/L) 0.02(U)       0.02(U)                             

Heptachlor epoxide (µg/L) 0.02(U)       0.02(U)                             

Methoxychlor (µg/L) 0.2(U)       0.19(U)                             

Toxaphene (µg/L) 0.99(U)       0.96(U)                             

Radiological Compounds                                       

Actinium-227, Dissolved (pCi/L)         -7.26(U)                             

Actinium-227, Gamma (pCi/L)         -4.88(U)                             

Alpha (pCi/L) 72       38.6                             

Alpha, Dissolved (pCi/L)         40.7                             

Americium-241, Dissolved (pCi/L)         -2.57(U)                             

Americium-241, Gamma (pCi/L)         -8.15(U)                             

Beta (pCi/L) 36.6       28.6                             

Beta, Dissolved (pCi/L)         26                             

Cesium-137 (pCi/L)     4                                 

Cesium-137, Dissolved (pCi/L)     1.1   0.15(U)                             

Cesium-137, Gamma (pCi/L)         0(UUI)                             

Cobalt-60, Dissolved (pCi/L)         -0.82(U)                             

Cobalt-60, Gamma (pCi/L)         1.71(U)                             

Protactinium-231, Dissolved (pCi/L)         -30.7(U)                             

Protactinium-231, Gamma (pCi/L)         6.62(U)                             

Radium-226 (pCi/L) 0.67(U)   0.72   0.33(U) 1.61 0.08(U)   0.26(J) 0.83               0.34 -0.87(U) 

Radium-226, Dissolved (pCi/L)     0.12   0.21(U) 1.77     0.08(U)                 0(U)   
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Table 6.  Results for Location A42 
 

Parameter (unit) 1/6/2000 1/8/2000 5/14/2002 8/26/2002 5/29/2003 11/3/2004 5/25/2005 11/8/2005 5/22/2006 6/12/2007 11/27/2007 6/18/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/18/2010 6/24/2010 10/26/2010 

Radium-228 (pCi/L)     0.44   0.93(U) 0.57(U) 0.23(U)   0.22(U) 0.46(U)               0(U) 0.26(U) 

Radium-228, Dissolved (pCi/L)     0.49   0.25(U) -0.03(U)     0.2(U)                 0(U)   

Radium-228, Gamma (pCi/L)         0(UUI)                             

Thorium-228 (pCi/L) 0.56   0.25     0.09(U) 0.06(U)   0.01(U) 0.03(U)               0.18 0.01(U) 

Thorium-228, Alpha (pCi/L)         0.13(U)                             

Thorium-228, Dissolved (pCi/L)     0.14   0.17(U) 0.09(U)     0.08(U)                 0.06(U)   

Thorium-228, Dissolved Gamma (pCi/L)         0.57(U)                             

Thorium-228, Gamma (pCi/L)         0(UUI)                             

Thorium-230 (pCi/L) 0.06(U)   0.91     0.85 0.14   0.23(J) 0.18(U)               0.06(U) 0.51 

Thorium-230, Alpha (pCi/L)         0.02(U)                             

Thorium-230, Dissolved (pCi/L)     1.25   0.12(U) 0.36     0.11(U)                 0.05(U)   

Thorium-232 (pCi/L) 0(U)   0.03     -0.04(U) 0.01(U)   0(U) -0.04(U)               0.07(U) 0.4 

Thorium-232, Alpha (pCi/L)         0(U)                             

Thorium-232, Dissolved (pCi/L)     0.12   0.02(U) 0.05(U)     0.02(U)                 0.13   

Total Radium (pCi/L)                                   0.34*   

Total Thorium (pCi/L)                                   0.18*   

Total Thorium, Dissolved (pCi/L)                                   0.13*   

Total Uranium (µg/L) 80.3       56 99.7           89.95* 110.61* 106.88*   119.18* 71.91*   81.07* 

Total Uranium (pCi/L)     58.04*       55.46* 85.6*       61.88* 78.82* 74.62*   84.46*   37.5*   

Total Uranium, Dissolved (µg/L)       81.1 63.7 99.8                           

Total Uranium, Dissolved (pCi/L)     63.73*                             33.34*   

Uranium-233/234 (pCi/L) 30.5         35.8       29.6     38.7     42.87       

Uranium-233/234, Alpha (pCi/L)         25.7                             

Uranium-233/234, Dissolved (pCi/L)         28.2 31.2                           

Uranium-234 (pCi/L)     29.8       29.1 42.2 36.1   34.9 30.6   36.81 42.87   27.74 18.6 34.1 

Uranium-234, Dissolved (pCi/L)     32.4 28.1         36.8                 17.2   

Uranium-235 (pCi/L)     1.44       1.16 4 1.33     1.88   2.99 2.26   1.86 0.24(U) 2.34 

Uranium-235, Dissolved (pCi/L)     1.63 1.11 5.74(U)       1.28                 0.44   

Uranium-235, Gamma (pCi/L)         12.6(U)                             

Uranium-235/236 (pCi/L) 1.23         1.54       2.27 1.88   3.62     2.26       

Uranium-235/236, Alpha (pCi/L)         2.1                             

Uranium-235/236, Dissolved (pCi/L)         1.94 1.42                           

Uranium-238 (pCi/L) 25.7   26.8     32 25.2 39.4 33.8 27.6 29.4 29.4 36.5 34.82 39.33 39.33 23.45 18.9 26.4 

Uranium-238, Alpha (pCi/L)         23.8                             

Uranium-238, Dissolved (pCi/L)     29.7 25.4 25.7 28.2     34.1                 15.7   

Uranium-238, Dissolved Gamma (pCi/L)         0(UUI)                             

Uranium-238, Gamma (pCi/L)         0(UUI)                             
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a 
tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 7.  Results for Location A45 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 1/5/2000 7/19/2000 5/7/2001 5/13/2002 5/15/2002 5/20/2002 5/16/2003 4/29/2004 5/25/2005 5/18/2006 5/22/2006 6/12/2007 6/12/2008 10/27/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 10/25/2010 

Volatile Organic Compounds                                             

1,1,1-Trichloroethane (µg/L)       1(U)           1(U)                         

1,1,2,2-Tetrachloroethane (µg/L)       1(U)           1(U)                         

1,1,2-Trichloroethane (µg/L)       1(U)           1(U)                         

1,1-Dichloroethane (µg/L)       1(U)           1(U)                         

1,1-Dichloroethene (µg/L)       1(U)           1(U)                         

1,2-Dichloroethane (µg/L)       1(U)           1(U)                         

1,2-Dichloropropane (µg/L)       1(U)           1(U)                         

2-Butanone (µg/L)       5(U)           5(U)                         

2-Hexanone (µg/L)       5(U)           5(U)                         

4-Methyl-2-pentanone (µg/L)       5(U)           5(U)                         

Acetone (µg/L)       18           5(U)                         

Benzene (µg/L)       1(U)           1(U)                         

Bromodichloromethane (µg/L)       1(U)           1(U)                         

Bromoform (µg/L)       1(U)           1(U)                         

Bromomethane (µg/L)       1(U)           1(U)                         

Carbon disulfide (µg/L)       0.84(J)           5(U)                         

Carbon tetrachloride (µg/L)       1(U)           1(U)                         

Chlorobenzene (µg/L)       1(U)           1(U)                         

Chloroethane (µg/L)       1(U)           1(U)                         

Chloroform (µg/L)       1(U)           1(U)                         

Chloromethane (µg/L)       1(U)           1(U)                         

cis-1,2-Dichloroethylene (µg/L)       1(U)           1(U)                         

cis-1,3-Dichloropropylene (µg/L)       1(U)           1(U)                         

Dibromochloromethane (µg/L)       1(U)           1(U)                         

Ethylbenzene (µg/L)       0.1(J)           1(U)                         

Methylene chloride (µg/L)       5(U)           5(U)                         

Styrene (µg/L)       0.15(J)           1(U)                         

Tetrachloroethylene (µg/L)       1(U)           1(U)                         

Toluene (µg/L)       1(U)           1(U)                         

trans-1,2-Dichloroethylene (µg/L)       1(U)           1(U)                         

trans-1,3-Dichloropropylene (µg/L)       1(U)           1(U)                         

Trichloroethylene (µg/L)       1(U)           1(U)                         

Vinyl chloride (µg/L)       1(U)           1(U)                         

Xylenes (total) (µg/L)       2.5(J)           1(U)                         

Semi-Volatile Organic Compounds                                             

1,2,4-Trichlorobenzene (µg/L)       9.8(U)           9.9(U)                         

1,2-Dichlorobenzene (µg/L)       9.8(U)           9.9(U)                         

1,3-Dichlorobenzene (µg/L)       9.8(U)           9.9(U)                         

1,4-Dichlorobenzene (µg/L)       9.8(U)           9.9(U)                         

2,4,5-Trichlorophenol (µg/L)       9.8(U)           9.9(U)                         

2,4,6-Trichlorophenol (µg/L)       9.8(U)           9.9(U)                         

2,4-Dichlorophenol (µg/L)       9.8(U)           9.9(U)                         

2,4-Dimethylphenol (µg/L)       9.8(U)           9.9(U)                         

2,4-Dinitrophenol (µg/L)       19.6(U)           19.8(U)                         

2-Chloronaphthalene (µg/L)       9.8(U)           0.99(U)                         

2-Chlorophenol (µg/L)       9.8(U)           9.9(U)                         

2-Methyl-4,6-dinitrophenol (µg/L)       9.8(U)           9.9(U)                         

2-Methylnaphthalene (µg/L)       9.8(U)           0.99(U)                         

2-Nitroaniline (µg/L)       9.8(U)           9.9(U)                         

2-Nitrophenol (µg/L)       9.8(U)           9.9(U)                         

3,3'-Dichlorobenzidine (µg/L)       9.8(U)           9.9(U)                         

3-Nitroaniline (µg/L)       9.8(U)           9.9(U)                         

4-Bromophenylphenylether (µg/L)       9.8(U)           9.9(U)                         

4-Chloro-3-methylphenol (µg/L)       9.8(U)           9.9(U)                         

4-Chloroaniline (µg/L)       9.8(U)           9.9(U)                         

4-Chlorophenylphenylether (µg/L)       9.8(U)           9.9(U)                         
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Table 7.  Results for Location A45 
 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 1/5/2000 7/19/2000 5/7/2001 5/13/2002 5/15/2002 5/20/2002 5/16/2003 4/29/2004 5/25/2005 5/18/2006 5/22/2006 6/12/2007 6/12/2008 10/27/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 10/25/2010 

4-Nitroaniline (µg/L)       9.8(U)           9.9(U)                         

4-Nitrophenol (µg/L)       9.8(U)           9.9(U)                         

Benzoic Acid (µg/L)       19.6(U)                                     

bis(2-Chloroethoxy)methane (µg/L)       9.8(U)           9.9(U)                         

bis(2-Chloroethyl) ether (µg/L)       9.8(U)           9.9(U)                         

bis(2-Chloroisopropyl)ether (µg/L)       9.8(U)           9.9(U)                         

bis(2-Ethylhexyl)phthalate (µg/L)       9.8(U)           9.65(J)                         

Butylbenzylphthalate (µg/L)       9.8(U)           9.9(U)                         

Carbazole (µg/L)       9.8(U)           9.9(U)                         

Dibenzofuran (µg/L)       9.8(U)           9.9(U)                         

Diethylphthalate (µg/L)       9.8(U)           9.9(U)                         

Dimethylphthalate (µg/L)       9.8(U)           9.9(U)                         

Di-n-butylphthalate (µg/L)       9.8(U)           9.9(U)                         

Di-n-octylphthalate (µg/L)       9.8(U)           9.9(U)                         

Diphenylamine (µg/L)       9.8(U)                                     

Hexachlorobenzene (µg/L)       9.8(U)           9.9(U)                         

Hexachlorobutadiene (µg/L)       9.8(U)           9.9(U)                         

Hexachlorocyclopentadiene (µg/L)       9.8(U)           9.9(U)                         

Hexachloroethane (µg/L)       9.8(U)           9.9(U)                         

Isophorone (µg/L)       9.8(U)           9.9(U)                         

m,p-Cresols (µg/L)       9.8(U)           9.9(U)                         

N-Nitroso-di-n-propylamine (µg/L)       9.8(U)           9.9(U)                         

N-Nitrosodiphenylamine (µg/L)                   9.9(U)                         

o-Cresol (µg/L)       9.8(U)           9.9(U)                         

Pentachlorophenol (µg/L)       9.8(U)           9.9(U)                         

Phenol (µg/L)       9.8(U)           4.08(J)                         

General Chemistry                                             

Alkalinity (µg/L) 439000 455000 480000   500000 436000   470000   465000 453000 533000   5000(U)   481000 478000 490000   490000     

Alkalinity, Dissolved (µg/L)               468000                             

Bicarbonate Alkalinity (µg/L) 439000 455000 586000   500000 436000   470000   464000 452000 533000   782000                 

Bicarbonate Alkalinity, Dissolved (µg/L)               468000                             

Carbonate (µg/L) 4000(U) 4000(U) 1000(U)   1000(U) 1000(U)   <5000                             

Carbonate Alkalinity (µg/L)                   1450(U) 586(U) 0(U)   460000                 

Carbonate, Dissolved (µg/L)               <5000                             

Chloride (µg/L) 69600 48700 53000   53000 52600   50200   48700 56100 53700   250(J) 58200 55300 55100 59000   64000     

Chloride, Dissolved (µg/L)               49100                             

Fluoride (µg/L)   250(U)               190       230 120 177 117 30(U)   170(U)     

Methane (µg/L)                   14(U)                         

Nitrate (µg/L) 60 260 100(U)   100(U) 50(U)   <20   34.1(U) 0(U) 390   230 290(J) 194(J) 91.2(J) 24(U)   78(J)     

Nitrate, Dissolved (µg/L)               <20                             

Nitrite (µg/L) 20(U) 250(U)     50(U) 20(U)   <20   54.2(U) 0(U) 0(U)   640 20(U) 100(U) 33(U) 350   610(J)     

Nitrite, Dissolved (µg/L)               <20                             

Phosphate (µg/L) 50(U) 50(U)                                         

Phosphate as P, Ortho (µg/L)                   151(U) 0(U) 140(J)   20(U)   200(U) 66(U) 60(U)   130(J)     

Phosphorous, Total (µg/L)     10(U)   30(U) 193   500                             

Phosphorous, Total, Dissolved (µg/L)               500                             

Solids, Total Dissolved (µg/L) 1700000 1900000 1800000   1800000 1700000   1750000   1800000 1790000 1750000   1810000   1770000 1760000 1800000   1800000     

Sulfate (µg/L) 817000 859000 800000   600000 811000   994000   777000 775000 774000   360(J) 792000 759000 802000 810000   850000     

Sulfate, Dissolved (µg/L)               979000                             

Total Alkalinity (µg/L)                           460000                 

Total Organic Carbon Average (µg/L)                   0.0029                         

Explosives                                             

1,3,5-Trinitrobenzene (µg/L)       0.1(U)           0.1(U)                         

2,4,6-Trinitrotoluene (µg/L)       0.1(U)           0.1(U)                         
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Table 7.  Results for Location A45 
 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 1/5/2000 7/19/2000 5/7/2001 5/13/2002 5/15/2002 5/20/2002 5/16/2003 4/29/2004 5/25/2005 5/18/2006 5/22/2006 6/12/2007 6/12/2008 10/27/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 10/25/2010 

2,4-Dinitrotoluene (µg/L)       0.1(U)           0.1(U)                         

2,6-Dinitrotoluene (µg/L)       0.1(U)           0.1(U)                         

2-Amino-4,6-dinitrotoluene (µg/L)       0.1(U)           0.1(U)                         

2-Nitrotoluene (µg/L)       0.1(U)           0.1(U)                         

3-Dinitrobenzene (µg/L)       0.1(U)           0.1(U)                         

3-Nitrotoluene (µg/L)       0.1(U)           0.1(U)                         

4-Amino-2,6-dinitrotoluene (µg/L)       0.1(U)           0.1(U)                         

4-Nitrotoluene (µg/L)       0.1(U)           0.1(U)                         

HMX (µg/L)       0.1(U)           0.1(U)                         

Nitrobenzene (µg/L)       0.1(U)           0.1(U)                         

RDX (µg/L)       0.1(U)           0.1(U)                         

Tetryl (µg/L)       0.1(U)           0.1(U)                         

Metals                                             

Aluminum (µg/L)       6.5(U)           33(U)           5(U) 5(U) 0.21(U)   2.4(J)     

Aluminum, Dissolved (µg/L)       6.5(U)           54.1(B)                         

Antimony (µg/L)       4.7(B)           0.06(U)           0.5(U) 0.86(U) 1.5(J)   1.7     

Antimony, Dissolved (µg/L)       2.4(B)           0.06(U)                         

Arsenic (µg/L)       2.8(B)           3.67           1.5(U) 1.5(U) 0.78   1.3     

Arsenic, Dissolved (µg/L)       0.25(B)           2.43(B)                         

Barium (µg/L)       10           9.14           8.7 10.1 8.6   9.5     

Barium, Dissolved (µg/L)       11.8           9.57                         

Beryllium (µg/L)       0.17(U)           0.21(U)           0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Beryllium, Dissolved (µg/L)       0.17(U)           0.21(U)                         

Boron (µg/L)       67.5(E)           50.9           73.9 69.2 500   75(J)     

Boron, Dissolved (µg/L)       111           50.2                         

Cadmium (µg/L)       0.23(U)           0.66(U)           0.11(U) 0.11(U) 0.12(U)   0.13(J)     

Cadmium, Dissolved (µg/L)       1.4(B)           0.66(U)                         

Calcium (µg/L) 269000 266000 270000 282000 280000 273000   275000   293000 292000 270000 27300(J)   288000 257000 247000 240000   240000     

Calcium, Dissolved (µg/L)       156000       296000   298000     289000(J)                   

Chromium (µg/L)       1.5(B)           1.7(U)           3.2 1.5(U) 0.13(U)   0.6(J)     

Chromium, Dissolved (µg/L)       2.6(B)           1.7(U)                         

Cobalt (µg/L)       2.8(B)           1(U)           1.9 1.5 0.12(U)   0.91(J)     

Cobalt, Dissolved (µg/L)       1.9(B)           1(U)                         

Copper (µg/L) 1.8 2.3(U) <5 1(U) 0.05(U) 10(U)   33.2   10.8 1.39(U) 2.4(J) 4.6(J)   9 11.4 4.9 9.7   0.47     

Copper, Dissolved (µg/L)       2(B)       <2.3   1.64(U) 1.68(J)   3.9(J)                   

Iron (µg/L)       671           1260           2200 2450 960   1300     

Iron, Dissolved (µg/L)       37.1(B)           1150                         

Lead (µg/L) 0.9(U) 1.6 4 0.05(U) 0.01(U) 5.01   <3   0.23(B) 1.72(U) 0.57(U) 0.49(U)   0.91 0.5(U) 0.5(U) 0.13(U)   0.13(U)     

Lead, Dissolved (µg/L)       0.48(B)       <3   0(U) 1.72(U)   0.49(U)                   

Lithium (µg/L)       61.3(E)           68.8           66.8 69.2 65   100(U)     

Lithium, Dissolved (µg/L)       47.6(NE)           64.4                         

Magnesium (µg/L) 149000 145000 146000 154000 150000 140000   147000   145000 151000 131000 146000   139000(J) 140000 135000 140000   130000     

Magnesium, Dissolved (µg/L)       83200       151000   154000     156000                   

Manganese (µg/L)       559           462           323 419 250   390     

Manganese, Dissolved (µg/L)       158           431                         

Mercury (µg/L)       0.04(U)           0.1(U)           0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Mercury, Dissolved (µg/L)       0.04(U)           0.1(U)                         

Nickel (µg/L)       3.2(B)           1.6(U)           20.1 6.3 17   8.3     

Nickel, Dissolved (µg/L)       74           1.6(U)                         

Potassium (µg/L) 5690 5970 5600 3780 4600 10900   6310   4810 6700 4380 4230   4190(J) 4090 3940 4600   3100     

Potassium, Dissolved (µg/L)       84300       4400   4750     4300                   

Selenium (µg/L)       1.5(U)           0.87(B)           1(U) 1(U) 0.45(U)   2.2     

Selenium, Dissolved (µg/L)       0.62(B)           0.28(U)                         

Silver (µg/L)       0.3(B)           0.01(B)           0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Silver, Dissolved (µg/L)       0.11(B)           0.01(B)                         

Sodium (µg/L) 48800 47900 49400 42000(E) 49000 51700   48200   51500 53100 43600 45500   44400(J) 49200 49300 55000   47000     

Sodium, Dissolved (µg/L)       85200(E)       46900   51100     48400                   
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Table 7.  Results for Location A45 
 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 1/5/2000 7/19/2000 5/7/2001 5/13/2002 5/15/2002 5/20/2002 5/16/2003 4/29/2004 5/25/2005 5/18/2006 5/22/2006 6/12/2007 6/12/2008 10/27/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 10/25/2010 

Thallium (µg/L)       0.35(B)           0.01(B)           0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Thallium, Dissolved (µg/L)       0.33(B)           0.01(B)                         

Vanadium (µg/L) 21.2 2.9(U) <5 0.63(U) 0.01(U) 10(U)   <10   2.48(U) 0.61(U) 1.6(U) 1.6(U)   16(U) 3(U) 3(U) 0.14(U)   0.54     

Vanadium, Dissolved (µg/L)       0.63(U)       <10   2.48(U) 0.61(U)   1.6(U)                   

Zinc (µg/L)       0.74(B)           6.85           367(J) 8.6(J) 130   13     

Zinc, Dissolved (µg/L)       18           29.1                         

Polycyclic Aromatic Hydrocarbons                                             

Acenaphthene (µg/L)       9.8(U)           0.49(U)                         

Acenaphthylene (µg/L)       9.8(U)           0.49(U)                         

Anthracene (µg/L)       9.8(U)           0.49(U)                         

Benzo(a)anthracene (µg/L)       9.8(U)           0.05(U)                         

Benzo(a)pyrene (µg/L)       9.8(U)           0.05(U)                         

Benzo(b)fluoranthene (µg/L)       9.8(U)           0.05(U)                         

Benzo(ghi)perylene (µg/L)       9.8(U)           0.05(U)                         

Benzo(k)fluoranthene (µg/L)       9.8(U)           0.02(U)                         

Chrysene (µg/L)       9.8(U)           0.05(U)                         

Dibenzo(a,h)anthracene (µg/L)       9.8(U)           0.05(U)                         

Fluoranthene (µg/L)       9.8(U)           0.05(U)                         

Fluorene (µg/L)       9.8(U)           0.49(U)                         

Indeno(1,2,3-cd)pyrene (µg/L)       9.8(U)           0.05(U)                         

Naphthalene (µg/L)       9.8(U)           0.49(U)                         

Phenanthrene (µg/L)       9.8(U)           0.49(U)                         

Pyrene (µg/L)       9.8(U)           0.05(U)                         

Aroclor-1016 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1221 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1232 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1242 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1248 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1254 (µg/L)       0.1(U)           0.1(U)                         

Aroclor-1260 (µg/L)       0.1(U)           0.1(U)                         

Pesticides                                             

4,4'-DDD (µg/L)       0.04(U)           0.04(U)                         

4,4'-DDE (µg/L)       0.04(U)           0.04(U)                         

4,4'-DDT (µg/L)       0.04(U)           0.04(U)                         

Aldrin (µg/L)       0.02(U)           0.02(U)                         

alpha-BHC (µg/L)       0.02(U)           0.02(U)                         

alpha-Chlordane (µg/L)       0.02(U)           0.02(U)                         

beta-BHC (µg/L)       0.02(U)           0.02(U)                         

delta-BHC (µg/L)       0.02(U)           0.02(U)                         

Dieldrin (µg/L)       0.04(U)           0.04(U)                         

Endosulfan I (µg/L)       0.02(U)           0.02(U)                         

Endosulfan II (µg/L)       0.04(U)           0.04(U)                         

Endosulfan sulfate (µg/L)       0.04(U)           0.04(U)                         

Endrin (µg/L)       0.04(U)           0.04(U)                         

Endrin aldehyde (µg/L)       0.04(U)           0.04(U)                         

Endrin ketone (µg/L)       0.04(U)           0.04(U)                         

gamma-BHC (Lindane) (µg/L)       0.02(U)           0.02(U)                         

gamma-Chlordane (µg/L)       0.02(U)           0.02(U)                         

Heptachlor (µg/L)       0.02(U)           0.02(U)                         

Heptachlor epoxide (µg/L)       0.02(U)           0.02(U)                         

Methoxychlor (µg/L)       0.19(U)           0.19(U)                         

Toxaphene (µg/L)       0.96(U)           0.97(U)                         

Radiological Compounds                                             

Actinium-227, Dissolved (pCi/L)                   -8.26(U)                         

Actinium-227, Gamma (pCi/L)                   -2.76(U)                         

Alpha (pCi/L)       40.1           42.9                         

Alpha, Dissolved (pCi/L)                   22.3                         
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Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 1/5/2000 7/19/2000 5/7/2001 5/13/2002 5/15/2002 5/20/2002 5/16/2003 4/29/2004 5/25/2005 5/18/2006 5/22/2006 6/12/2007 6/12/2008 10/27/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 10/25/2010 

Americium-241, Dissolved (pCi/L)                   -7.23(U)                         

Americium-241, Gamma (pCi/L)                   1.54(U)                         

Beta (pCi/L)       24.3           90                         

Beta, Dissolved (pCi/L)                   10.6                         

Cesium-137, Dissolved (pCi/L)                   1.78(U)                         

Cesium-137, Gamma (pCi/L)                   -0.21(U)                         

Cobalt-60, Dissolved (pCi/L)                   -0.52(U)                         

Cobalt-60, Gamma (pCi/L)                   0.03(U)                         

Protactinium-231, Dissolved (pCi/L)                   -17.7(U)                         

Protactinium-231, Gamma (pCi/L)                   21.7(U)                         

Radium-226 (pCi/L) 0.08 0.94(J) 0.1 0.67(J) 0.4 0.52 0.07(U)     0.32(U) 1.12 0.16(J) 0.25(J)   0.64 0.25 0.45 0.66(J) 0.97 0.97 0.07(U) -0.07(U) 

Radium-226, Dissolved (pCi/L)                 0.21 0.34(U) 0.88   0.18(J)                   

Radium-228 (pCi/L) 0.06 0.09(UJ) 0.8   0.34 -0.47(U) 0.57(U)     -0.02(U) 1.02(U) 0.5(U) 0.65   0.7(U) 0.22(U) 0.72 0.41(U) 1.07 1.07 0.73(U) 0.26(U) 

Radium-228, Dissolved (pCi/L)                 0.78 0.49(U) 2.94   0.41(U)                   

Radium-228, Gamma (pCi/L)                   3.32(U)                         

Thorium-228 (pCi/L)       0.25(U)                     0.36(U) 0.09(U) 0.13(U) -0.07(U) 0.03(U) 0.03(U) 0.08(U) 0.1 

Thorium-228, Alpha (pCi/L)                   0.08(U)                         

Thorium-228, Dissolved (pCi/L)                   0.02(U)                         

Thorium-228, Dissolved Gamma (pCi/L)                   0.46(U)                         

Thorium-228, Gamma (pCi/L)                   1.93(U)                         

Thorium-230 (pCi/L) 0.28 0.35 0.3 0(U) 0.1 0.43 1.02     0.02(U) 0.43(U) 0.02(U) 0.05(U)   0.25(U) 0.04(U) 0(U) 0.32 0.09(U) 0.09(U) 0.01(U) -0.16(U) 

Thorium-230, Alpha (pCi/L)                   0.02(U)                         

Thorium-230, Dissolved (pCi/L)                 1.14 0.2 0.78   0.02(U)                   

Thorium-232 (pCi/L) 0.3 0.17(UJ) U -0.01(U) 0.14 0.07(U) 0.02(U)     -0.01(U) 0.02(U) 0(U) 0(U)   0.06(U) -0.02(U) 0(U) 0.05(U) 0(U) 0(U) 0.04(U) 0.07 

Thorium-232, Alpha (pCi/L)                   -0.01(U)                         

Thorium-232, Dissolved (pCi/L)                 0.08 0.02(U) -0.02(U)   0(U)                   

Total Radium (pCi/L)     0.9*   0.74* 0.52* U *     U * 1.12* 0.16* 0.9*   0.64* U * 1.17* 0.66*   2.04*     

Total Radium, Dissolved (pCi/L)                 0.99* U * 3.82*   0.59*                   

Total Thorium (pCi/L)                               U * U * 0.32*   U *     

Total Uranium (µg/L)   46.16* 30.53* 44.1 62.46* 40.23* 41.63*     36.17 33.42* 33.02* 43.66*   39.62* 39.27* 40.3* 36.73*   27.75* 40.14* 31.2* 

Total Uranium (pCi/L) 32.67 36.32* 30.5*   47.41* 30.59* 32.51*     29.1 26.51* 25.43* 34.42*   30.46* 28.7* 33.74* 30.96*   21.54*     

Total Uranium, Dissolved (µg/L)                 42.18* 42.26 34.86*   44.62*                   

Total Uranium, Dissolved (pCi/L)                 32.48* 33.86 26.3*   35.43*                   

Uranium-233/234 (pCi/L)       19.9                     16.4   19.4     11.86     

Uranium-233/234, Alpha (pCi/L)                   16.4                         

Uranium-233/234, Dissolved (pCi/L)                   19.1                         

Uranium-234 (pCi/L)   20.73 20   26.09 17.36 18     16.4 14.2 14 19.4   16.4 15.4   17.82 11.86   16.18 13.3 

Uranium-234, Dissolved (pCi/L)                 17.9 19.1 14.2   20                   

Uranium-235 (pCi/L)   0.42 0.5   0.84 0.29(U) 0.91     0.9 1.51 0.63 0.72   1.16 0.4   1.2 0.53   1.18 0.64 

Uranium-235, Dissolved (pCi/L)                 0.78 0.96(U) 0.7   0.83                   

Uranium-235, Gamma (pCi/L)                   10.1(U)                         

Uranium-235/236 (pCi/L)       0.83                     1.16   1.04     0.53     

Uranium-235/236, Alpha (pCi/L)                   0.9                         

Uranium-235/236, Dissolved (pCi/L)                   0.96                         

Uranium-238 (pCi/L)   15.17 10 14.8 20.48 13.23 13.6     11.8 10.8 10.8 14.3   12.9 12.9 13.3 11.94 9.16 9.16 13.07 10.2 

Uranium-238, Alpha (pCi/L)                   11.8                         

Uranium-238, Dissolved (pCi/L)                 13.8 13.8 11.4   14.6                   

Uranium-238, Dissolved Gamma (pCi/L)                   82.6(U)                         

Uranium-238, Gamma (pCi/L)                   6.02(U)                         
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a 
tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 8.  Results for Location A50 

Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/9/2000 7/21/2000 5/10/2001 5/15/2002 5/15/2003 4/29/2004 5/26/2005 5/18/2006 6/12/2007 6/12/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Volatile Organic Compounds                                       

1,1,1-Trichloroethane (µg/L)       1(U)       1(U)                       

1,1,2,2-Tetrachloroethane (µg/L)       1(U)       1(U)                       

1,1,2-Trichloroethane (µg/L)       1(U)       1(U)                       

1,1-Dichloroethane (µg/L)       1(U)       1(U)                       

1,1-Dichloroethene (µg/L)       1(U)       1(U)                       

1,2-Dichloroethane (µg/L)       1(U)       1(U)                       

1,2-Dichloropropane (µg/L)       1(U)       1(U)                       

2-Butanone (µg/L)       2.6(J)       3.52(J)                       

2-Hexanone (µg/L)       5(U)       5(U)                       

4-Methyl-2-pentanone (µg/L)       5(U)       5(U)                       

Acetone (µg/L)       0.31(U)       5(U)                       

Benzene (µg/L)       1(U)       1(U)                       

Bromodichloromethane (µg/L)       1(U)       1(U)                       

Bromoform (µg/L)       1(U)       1(U)                       

Bromomethane (µg/L)       1(U)       1(U)                       

Carbon disulfide (µg/L)       5(U)       5(U)                       

Carbon tetrachloride (µg/L)       1(U)       1(U)                       

Chlorobenzene (µg/L)       1(U)       1(U)                       

Chloroethane (µg/L)       1(U)       1(U)                       

Chloroform (µg/L)       1(U)       1(U)                       

Chloromethane (µg/L)       1(U)       1(U)                       

cis-1,2-Dichloroethylene (µg/L)       1(U)       1(U)                       

cis-1,3-Dichloropropylene (µg/L)       1(U)       1(U)                       

Dibromochloromethane (µg/L)               1(U)                       

Ethylbenzene (µg/L)       1(U)       1(U)                       

Methylene chloride (µg/L)       5(U)       5(U)                       

Styrene (µg/L)       1(U)       1(U)                       

Tetrachloroethylene (µg/L)       1(U)       1(U)                       

Toluene (µg/L)       1(U)       1(U)                       

trans-1,2-Dichloroethylene (µg/L)       1(U)       1(U)                       

trans-1,3-Dichloropropylene (µg/L)       1(U)       1(U)                       

Trichloroethylene (µg/L)       1(U)       1(U)                       

Vinyl chloride (µg/L)       1(U)       1(U)                       

Xylenes (total) (µg/L)       3(U)       1(U)                       

Semi-Volatile Organic Compounds                                       

1,2,4-Trichlorobenzene (µg/L)       10(U)       9.9(U)                       

1,2-Dichlorobenzene (µg/L)       10(U)       9.9(U)                       

1,3-Dichlorobenzene (µg/L)       10(U)       9.9(U)                       

1,4-Dichlorobenzene (µg/L)       10(U)       9.9(U)                       

2,4,5-Trichlorophenol (µg/L)       10(U)       9.9(U)                       

2,4,6-Trichlorophenol (µg/L)       10(U)       9.9(U)                       

2,4-Dichlorophenol (µg/L)       10(U)       9.9(U)                       

2,4-Dimethylphenol (µg/L)       10(U)       9.9(U)                       

2,4-Dinitrophenol (µg/L)       20(U)       19.8(U)                       

2-Chloronaphthalene (µg/L)       10(U)       0.99(U)                       

2-Chlorophenol (µg/L)       10(U)       9.9(U)                       

2-Methyl-4,6-dinitrophenol (µg/L)       10(U)       9.9(U)                       

2-Methylnaphthalene (µg/L)       10(U)       0.99(U)                       

2-Nitroaniline (µg/L)       10(U)       9.9(U)                       

2-Nitrophenol (µg/L)       10(U)       9.9(U)                       

3,3'-Dichlorobenzidine (µg/L)       10(U)       9.9(U)                       

3-Nitroaniline (µg/L)       10(U)       9.9(U)                       

4-Bromophenylphenylether (µg/L)       10(U)       9.9(U)                       

4-Chloro-3-methylphenol (µg/L)       10(U)       9.9(U)                       

4-Chloroaniline (µg/L)       10(U)       9.9(U)                       

4-Chlorophenylphenylether (µg/L)       10(U)       9.9(U)                       
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Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/9/2000 7/21/2000 5/10/2001 5/15/2002 5/15/2003 4/29/2004 5/26/2005 5/18/2006 6/12/2007 6/12/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

4-Nitroaniline (µg/L)       10(U)       9.9(U)                       

4-Nitrophenol (µg/L)       10(U)       9.9(U)                       

Benzoic Acid (µg/L)       20(U)                               

bis(2-Chloroethoxy)methane (µg/L)       10(U)       9.9(U)                       

bis(2-Chloroethyl) ether (µg/L)       10(U)       9.9(U)                       

bis(2-Chloroisopropyl)ether (µg/L)       10(U)       9.9(U)                       

bis(2-Ethylhexyl)phthalate (µg/L)       10(U)       2.87(J)                       

Butylbenzylphthalate (µg/L)       10(U)       9.9(U)                       

Carbazole (µg/L)       10(U)       9.9(U)                       

Dibenzofuran (µg/L)       10(U)       9.9(U)                       

Diethylphthalate (µg/L)       10(U)       9.9(U)                       

Dimethylphthalate (µg/L)       10(U)       9.9(U)                       

Di-n-butylphthalate (µg/L)       10(U)       9.9(U)                       

Di-n-octylphthalate (µg/L)       10(U)       9.9(U)                       

Diphenylamine (µg/L)       10(U)                               

Hexachlorobenzene (µg/L)       10(U)       9.9(U)                       

Hexachlorobutadiene (µg/L)       10(U)       9.9(U)                       

Hexachlorocyclopentadiene (µg/L)       10(U)       9.9(U)                       

Hexachloroethane (µg/L)       10(U)       9.9(U)                       

Isophorone (µg/L)       10(U)       9.9(U)                       

m,p-Cresols (µg/L)       10(U)       9.9(U)                       

N-Nitroso-di-n-propylamine (µg/L)       10(U)       9.9(U)                       

N-Nitrosodiphenylamine (µg/L)               9.9(U)                       

o-Cresol (µg/L)       10(U)       9.9(U)                       

Pentachlorophenol (µg/L)       10(U)       9.9(U)                       

Phenol (µg/L)       10(U)       9.9(U)                       

General Chemistry                                       

Alkalinity (µg/L)   403000 440000   440000 381000 418000 440000 416000 414000 420000   441000 427000 430000   420000     

Bicarbonate Alkalinity (µg/L)   403000 537000   440000 381000 418000 438000 415000 414000 420000                 

Carbonate (µg/L)   4000(U) 1000(U)   1000(U) 1000(U) <5000                         

Carbonate Alkalinity (µg/L)               1460(U) 1120(U) 0(U) 5000(U)                 

Chloride (µg/L)   19800 21100   22000 22300 20300 19600 23100 26300 19600(J) 23100 19600 21200 20000   22000     

Fluoride (µg/L)   1000(U)           316       410 328 297 30(U)   630     

Methane (µg/L)               14(U)                       

Nitrate (µg/L)   250(U) 100(U)   100(U) 85 42 34.1(U) 0(U) 200 360 700(J) 255(J) 173 24(U)   78(U)     

Nitrite (µg/L)   250(U)     50(U) 20(U) 20 54.2(U) 0(U) 0(U) 20(U) 20(U) 100(U) 37.7(J) 24(U)   320(J)     

Phosphate (µg/L)   50(U)                                   

Phosphate as P, Ortho (µg/L)               151(U) 0(U) 170(J) 500(U)   200(U) 66(U) 60(U)   130(U)     

Phosphorous, Total (µg/L)     30   30(U) 23 220                         

Solids, Total Dissolved (µg/L)   1300000 1370000   1300000 1290000 1340000 1350000 1330000 1300000 1320000   1330000 1320000 1300000   1400000     

Sulfate (µg/L)   621000 600000   400000 702000 803000 577000 653000 64900 618000(J) 596000 587000 625000 570000   670000     

Total Organic Carbon Average (µg/L)               0.0256                       

Explosives                                       

1,3,5-Trinitrobenzene (µg/L)       0.1(U)       0.1(U)                       

2,4,6-Trinitrotoluene (µg/L)       0.1(U)       0.1(U)                       

2,4-Dinitrotoluene (µg/L)       0.1(U)       0.1(U)                       

2,6-Dinitrotoluene (µg/L)       0.1(U)       0.1(U)                       

2-Amino-4,6-dinitrotoluene (µg/L)       0.1(U)       0.1(U)                       

2-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                       

3-Dinitrobenzene (µg/L)       0.1(U)       0.1(U)                       

3-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                       

4-Amino-2,6-dinitrotoluene (µg/L)       0.1(U)       0.1(U)                       

4-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                       

HMX (µg/L)       0.1(U)       0.1(U)                       
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Nitrobenzene (µg/L)       0.1(U)       0.1(U)                       

RDX (µg/L)       0.1(U)       0.1(U)                       

Tetryl (µg/L)       0.1(U)       0.1(U)                       

Metals                                       

Aluminum (µg/L)       321       33(U)         5(U) 5(U) 0.21(U)   4.2(J)     

Aluminum, Dissolved (µg/L)       6.49(U)       88.9(B)                       

Antimony (µg/L)       10.3       0.28(U)         0.5(U) 0.5(U) 0.13(U)   0.99     

Antimony, Dissolved (µg/L)       4.49(B)       0.06(U)                       

Arsenic (µg/L)       4.65       5.49(B)         1.5(U) 1.5(U) 1.2   1.4     

Arsenic, Dissolved (µg/L)       4.89(B)       2.03(B)                       

Barium (µg/L)       19.3       13.3         10.5 12.3 11   12     

Barium, Dissolved (µg/L)       15       11.4                       

Beryllium (µg/L)       0.17(U)       0.21(U)         0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Beryllium, Dissolved (µg/L)       0.17(U)       0.21(U)                       

Boron (µg/L)       161       147         171 199 500   220     

Boron, Dissolved (µg/L)       144       148                       

Cadmium (µg/L)       0.4(B)       0.66(U)         0.11(U) 0.11(U) 0.12(U)   0.16(J)     

Cadmium, Dissolved (µg/L)       0.27(B)       0.66(U)                       

Calcium (µg/L) 121000 126000 123000 146000 130000 122000 135000 133000 122000 NA 125000(J) 134000 109000 112000 130000   110000     

Calcium, Dissolved (µg/L)       148000       137000     129000(J)                 

Chromium (µg/L)       1.23(B)       1.7(U)         5.1(J) 1.5(U) 0.13(U)   1.5(J)     

Chromium, Dissolved (µg/L)       0.61(U)       1.7(U)                       

Cobalt (µg/L)       0.67(U)       1(U)         0.78(J) 0.92(J) 0.12(U)   0.77(J)     

Cobalt, Dissolved (µg/L)       0.62(B)       1(U)                       

Copper (µg/L) 3.3 2.3(U) 6 2.12(B) 0.05(U) 10(U) 62.4 9.29 3.03(J) NA 3.9(J) 3.2 3.7 3.6 5.3   3.9     

Copper, Dissolved (µg/L)       1.19(B)       5.16 1.72(J)   4.2(J)                 

Iron (µg/L)       424       77.6(B)         606 435 20(U)   66(J)     

Iron, Dissolved (µg/L)       36.5(B)       105                       

Lead (µg/L) 0.9(U) 0.9 <3 1.08(B) 0.01(U) 10(U) <3 0.18(B) 1.72(U) NA 0.49(U) 0.49(U) 0.5(U) 0.5(U) 0.13(U)   0.15(J)     

Lead, Dissolved (µg/L)       0.01(U)       0.36(B) 1.72(U)   0.49(U)                 

Lithium (µg/L)       43.6       49.3(B)         51.7 54.8 46   100(U)     

Lithium, Dissolved (µg/L)       44       47.9(B)                       

Magnesium (µg/L) 148000 154000 157000 166000 150000 149000 153000 160000 155000 NA 170000 163000(J) 141000 141000 160000   150000     

Magnesium, Dissolved (µg/L)       162000       148000     163000                 

Manganese (µg/L)       62.7       55.5         33 41.4 43   130     

Manganese, Dissolved (µg/L)       70.7       79.5                       

Mercury (µg/L)       0.04(U)       0.1(U)         0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Mercury, Dissolved (µg/L)       0.04(U)       0.1(U)                       

Nickel (µg/L)       1.93(B)       1.92(B)         3.5 3.2 3.4   7.9     

Nickel, Dissolved (µg/L)       1.54(B)       1.6(U)                       

Potassium (µg/L) 1850 1160 2200 1700 1700 2180 1370 1630 1630 NA 2120 1860(J) 2150 2190 2200   2100     

Potassium, Dissolved (µg/L)       1490       1690     1670                 

Selenium (µg/L)       0.91(B)       2.53(B)         1(U) 1(U) 0.45(U)   2.6     

Selenium, Dissolved (µg/L)       1.16(B)       0.28(U)                       

Silver (µg/L)       0.22(B)       0.03(U)         0.2(U) 0.2(U) 0.08(U)   0.72     

Silver, Dissolved (µg/L)       0.17(B)       0(U)                       

Sodium (µg/L) 71900 78800 79700 80900 74000 76500 72200 83400 78600 NA 80800 73300(J) 76600 67400 83000   80000     

Sodium, Dissolved (µg/L)       82500       83100     78500                 

Thallium (µg/L)       0.71       0.02(U)         0.3(U) 0.3(U) 0.16(U)   2     

Thallium, Dissolved (µg/L)       0.65       0(B)                       

Vanadium (µg/L) 11.8 2.9(U) <5 0.63(U) 0.01(U) 10(U) <10 2.48(U) 0.61(U) NA 1.6(U) 16(U) 3(U) 3(U) 0.55   0.51     

Vanadium, Dissolved (µg/L)       0.63(U)       2.5(U) 0.61(U)   1.6(U)                 

Zinc (µg/L)       16.5       29.6         3.8(J) 4.5(J) 5.9   22     

Zinc, Dissolved (µg/L)       4.85(B)       9.14                       

Polycyclic Aromatic Hydrocarbons                                       

Acenaphthene (µg/L)       10(U)       0.49(U)                       

Acenaphthylene (µg/L)       10(U)       0.49(U)                       
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Table 8.  Results for Location A50 
 

Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/9/2000 7/21/2000 5/10/2001 5/15/2002 5/15/2003 4/29/2004 5/26/2005 5/18/2006 6/12/2007 6/12/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Anthracene (µg/L)       10(U)       0.49(U)                       

Benzo(a)anthracene (µg/L)       10(U)       0.05(U)                       

Benzo(a)pyrene (µg/L)       10(U)       0.05(U)                       

Benzo(b)fluoranthene (µg/L)       10(U)       0.05(U)                       

Benzo(ghi)perylene (µg/L)       10(U)       0.05(U)                       

Benzo(k)fluoranthene (µg/L)       10(U)       0.02(U)                       

Chrysene (µg/L)       10(U)       0.05(U)                       

Dibenzo(a,h)anthracene (µg/L)       10(U)       0.05(U)                       

Fluoranthene (µg/L)       10(U)       0.05(U)                       

Fluorene (µg/L)       10(U)       0.49(U)                       

Indeno(1,2,3-cd)pyrene (µg/L)       10(U)       0.05(U)                       

Naphthalene (µg/L)       10(U)       0.49(U)                       

Phenanthrene (µg/L)       10(U)       0.49(U)                       

Pyrene (µg/L)       10(U)       0.05(U)                       

PCBs                                       

Aroclor-1016 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1221 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1232 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1242 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1248 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1254 (µg/L)       0.11(U)       0.1(U)                       

Aroclor-1260 (µg/L)       0.11(U)       0.1(U)                       

Pesticides                                       

4,4'-DDD (µg/L)       0.04(U)       0.04(U)                       

4,4'-DDE (µg/L)       0.04(U)       0.04(U)                       

4,4'-DDT (µg/L)       0.04(U)       0.04(U)                       

Aldrin (µg/L)       0.02(U)       0.02(U)                       

alpha-BHC (µg/L)       0.02(U)       0.02(U)                       

alpha-Chlordane (µg/L)       0.02(U)       0.02(U)                       

beta-BHC (µg/L)       0.02(U)       0.02(U)                       

delta-BHC (µg/L)       0.02(U)       0.02(U)                       

Dieldrin (µg/L)       0.04(U)       0.04(U)                       

Endosulfan I (µg/L)       0.02(U)       0.02(U)                       

Endosulfan II (µg/L)       0.04(U)       0.04(U)                       

Endosulfan sulfate (µg/L)       0.04(U)       0.04(U)                       

Endrin (µg/L)       0.04(U)       0.04(U)                       

Endrin aldehyde (µg/L)       0.04(U)       0.04(U)                       

Endrin ketone (µg/L)       0.04(U)       0.04(U)                       

gamma-BHC (Lindane) (µg/L)       0.02(U)       0.02(U)                       

gamma-Chlordane (µg/L)       0.02(U)       0.02(U)                       

Heptachlor (µg/L)       0.02(U)       0.02(U)                       

Heptachlor epoxide (µg/L)       0.02(U)       0.02(U)                       

Methoxychlor (µg/L)       0.2(U)       0.2(U)                       

Toxaphene (µg/L)       1(U)       0.99(U)                       

Radiological Compounds                                       

Actinium-227, Dissolved (pCi/L)               -4.35(U)                       

Actinium-227, Gamma (pCi/L)               -10.4(U)                       

Alpha (pCi/L)       15.4       13.5                       

Alpha, Dissolved (pCi/L)               11.5                       

Americium-241, Dissolved (pCi/L)               -7.31(U)                       

Americium-241, Gamma (pCi/L)               2.18(U)                       

Beta (pCi/L)       6.83       10.2                       

Beta, Dissolved (pCi/L)               6.84                       

Cesium-137, Dissolved (pCi/L)               0.4(U)                       

Cesium-137, Gamma (pCi/L)               0.14(U)                       

Cobalt-60, Dissolved (pCi/L)               0.23(U)                       

Cobalt-60, Gamma (pCi/L)               0.79(U)                       
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Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/9/2000 7/21/2000 5/10/2001 5/15/2002 5/15/2003 4/29/2004 5/26/2005 5/18/2006 6/12/2007 6/12/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Protactinium-231, Dissolved (pCi/L)               -4.96(U)                       

Protactinium-231, Gamma (pCi/L)               -7.32(U)                       

Radium-226 (pCi/L) 0.07 0.21(J) 0.3 0.57(U) 0.35 0.16(U) 0.15(U) 0(U) 0.44(U) 0.09(U) 0.1(U) 0.33(U) 0.42 0.4 0.16(U) 0.34(U) 0.34(U) 0.63(U) 0.41 

Radium-226, Dissolved (pCi/L)               0.12(U) 0.34(U)   0.1(J)                 

Radium-228 (pCi/L) 0.03 0.17(UJ) U   0.21   -0.06(U) 1.06 1.97 0.19(U) 0.14(U) 1.18(U) 0.19(U) 1.08(J) 0.67(U) 0.54(U) 0.54(U) 0.41(U) 0.89 

Radium-228, Dissolved (pCi/L)               1.13 1.71   0.38(U)                 

Radium-228, Gamma (pCi/L)               5.19(U)                       

Thorium-228 (pCi/L)       0.1(U)               0.01(U) 0.11(U) 0.29 0.03(U) 0.11(U) 0.11(U) 0.1(U) -0.21(U) 

Thorium-228, Alpha (pCi/L)               0.11(U)                       

Thorium-228, Dissolved (pCi/L)               0.08(U)                       

Thorium-228, Dissolved Gamma (pCi/L)               0.6(U)                       

Thorium-228, Gamma (pCi/L)               3.76(U)                       

Thorium-230 (pCi/L) 0.31 0.37 0.7 0.02(U) 0.1 0.37(U) 1.36 0.04(U) 1.07 0.11 0.03(U) 0.06(U) 0.09(U) -0.01(U) -0.04(U) 0.05(U) 0.05(U) 0.35 -0.18(U) 

Thorium-230, Alpha (pCi/L)               0.04(U)                       

Thorium-230, Dissolved (pCi/L)               0.22 0.88*   0.06(J)                 

Thorium-232 (pCi/L) 0.18 0.12(UJ) U 0(U) 0.02 -0.06(U) 0.09 -0.01(U) 0.05(U) 0(U) 0(U) 0.04(U) 0.11(U) 0.02(U) 0.16(U) 0.02(U) 0.02(U) 0.03(U) 0.03(U) 

Thorium-232, Alpha (pCi/L)               -0.01(U)                       

Thorium-232, Dissolved (pCi/L)               0(U) 0.05(U)   0(U)                 

Total Radium (pCi/L)     0.3*   0.56* U * U * 1.06* 1.97* U * U * U * 0.42* 1.08* U *   U *     

Total Radium, Dissolved (pCi/L)                 1.71   0.1*                 

Total Thorium (pCi/L)                         U * 0.29* U *   U *     

Total Uranium (µg/L)   21.43* 18.36* 17.6 16.75* 23.21* 18.62* 26.08 16.04* 16.77* 17.25* 18.98* 16.67* 17.36* 20.93*   15.55* 18.06* 15.94* 

Total Uranium (pCi/L) 12.66 15.41* 14.4*   12.83* 15.12* 13.9* 19.84 12.16* 13.22* 13.29* 14.01* 11.53* 13.18* 15.3*   11.42*     

Total Uranium, Dissolved (µg/L)               18.2 18.24*   18.04*                 

Total Uranium, Dissolved (pCi/L)                 13.33*   13.16*                 

Uranium-233/234 (pCi/L)       5.84               7.38   6.78     6.07     

Uranium-233/234, Alpha (pCi/L)               10.8                       

Uranium-233/234, Dissolved (pCi/L)               6.97                       

Uranium-234 (pCi/L)   8.16 8   6.65 7.5 7.5 10.8 6.18 7.5 7.2 7.38 5.69   7.92 6.07   6.54 5.45 

Uranium-234, Dissolved (pCi/L)                 6.69   6.9                 

Uranium-235 (pCi/L)   0.21(UJ) 0.4   0.76 0.25(U) 0.3 0.51 0.81 0.22(J) 0.47(J) 0.43 0.4   0.55 0.22   0.69 0.46 

Uranium-235, Dissolved (pCi/L)               8.59(U) 0.73   0.36(J)                 

Uranium-235, Gamma (pCi/L)               0.06(U)                       

Uranium-235/236 (pCi/L)       0.21               0.43   0.67     0.22     

Uranium-235/236, Alpha (pCi/L)               0.51                       

Uranium-235/236, Dissolved (pCi/L)               0.68                       

Uranium-238 (pCi/L)   7.04 6 4.65 5.41 7.62 6.1 8.53 5.17 5.5 5.62 6.2 5.44 5.73 6.82 5.13 5.13 5.86 5.19 

Uranium-238, Alpha (pCi/L)               8.53                       

Uranium-238, Dissolved (pCi/L)               5.23 5.91   5.9                 

Uranium-238, Dissolved Gamma (pCi/L)               9.5(U)                       

Uranium-238, Gamma (pCi/L)               30(U)                       
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a 
mass spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 9.  Results for Location A55 

Parameter (unit) 5/17/2003 10/26/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 5(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 5(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 1(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 9.62(U)   

1,2-Dichlorobenzene (µg/L) 9.62(U)   

1,3-Dichlorobenzene (µg/L) 9.62(U)   

1,4-Dichlorobenzene (µg/L) 9.62(U)   

2,4,5-Trichlorophenol (µg/L) 9.62(U)   

2,4,6-Trichlorophenol (µg/L) 9.62(U)   

2,4-Dichlorophenol (µg/L) 9.62(U)   

2,4-Dimethylphenol (µg/L) 9.62(U)   

2,4-Dinitrophenol (µg/L) 19.2(U)   

2-Chloronaphthalene (µg/L) 0.96(U)   

2-Chlorophenol (µg/L) 9.62(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 9.62(U)   

2-Methylnaphthalene (µg/L) 0.96(U)   

2-Nitroaniline (µg/L) 9.62(U)   

2-Nitrophenol (µg/L) 9.62(U)   

3,3'-Dichlorobenzidine (µg/L) 9.62(U)   

3-Nitroaniline (µg/L) 9.62(U)   

4-Bromophenylphenylether (µg/L) 9.62(U)   

4-Chloro-3-methylphenol (µg/L) 9.62(U)   

4-Chloroaniline (µg/L) 9.62(U)   

4-Chlorophenylphenylether (µg/L) 9.62(U)   
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Parameter (unit) 5/17/2003 10/26/2010 

4-Nitroaniline (µg/L) 9.62(U)   

4-Nitrophenol (µg/L) 9.62(U)   

bis(2-Chloroethoxy)methane (µg/L) 9.62(U)   

bis(2-Chloroethyl) ether (µg/L) 9.62(U)   

bis(2-Chloroisopropyl)ether (µg/L) 9.62(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 9.62(U)   

Butylbenzylphthalate (µg/L) 9.62(U)   

Carbazole (µg/L) 9.62(U)   

Dibenzofuran (µg/L) 9.62(U)   

Diethylphthalate (µg/L) 9.62(U)   

Dimethylphthalate (µg/L) 9.62(U)   

Di-n-butylphthalate (µg/L) 9.62(U)   

Di-n-octylphthalate (µg/L) 9.62(U)   

Hexachlorobenzene (µg/L) 9.62(U)   

Hexachlorobutadiene (µg/L) 9.62(U)   

Hexachlorocyclopentadiene (µg/L) 9.62(U)   

Hexachloroethane (µg/L) 9.62(U)   

Isophorone (µg/L) 9.62(U)   

m,p-Cresols (µg/L) 9.62(U)   

N-Nitroso-di-n-propylamine (µg/L) 9.62(U)   

N-Nitrosodiphenylamine (µg/L) 9.62(U)   

o-Cresol (µg/L) 9.62(U)   

Pentachlorophenol (µg/L) 9.62(U)   

Phenol (µg/L) 9.62(U)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 124   

Aluminum, Dissolved (µg/L) 66(U)   

Antimony (µg/L) 0.71(B)   

Antimony, Dissolved (µg/L) 0.67(B)   

Arsenic (µg/L) 1.59(B)   

Arsenic, Dissolved (µg/L) 2.72(B)   

Barium (µg/L) 62.4   

Barium, Dissolved (µg/L) 44.3   

Beryllium (µg/L) 0.18(U)   

Beryllium, Dissolved (µg/L) 0.21(U)   

Boron (µg/L) 196   

Boron, Dissolved (µg/L) 180   

Cadmium (µg/L) 0.33(U)   

Cadmium, Dissolved (µg/L) 0.66(U)   

Calcium (µg/L) 363000   

Calcium, Dissolved (µg/L) 346000   

Chromium (µg/L) 1.1(U)   
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Parameter (unit) 5/17/2003 10/26/2010 

Chromium, Dissolved (µg/L) 1.7(U)   

Cobalt (µg/L) 0.29(U)   

Cobalt, Dissolved (µg/L) 1(U)   

Copper (µg/L) 6.74   

Copper, Dissolved (µg/L) 1.75(B)   

Iron (µg/L) 105   

Iron, Dissolved (µg/L) 5.6(U)   

Lead (µg/L) 1.11(B)   

Lead, Dissolved (µg/L) 0(U)   

Lithium (µg/L) 170(E)   

Lithium, Dissolved (µg/L) 151   

Magnesium (µg/L) 96300   

Magnesium, Dissolved (µg/L) 62200   

Manganese (µg/L) 3.98(B)   

Manganese, Dissolved (µg/L) 0.52(U)   

Mercury (µg/L) 0.1(U)   

Mercury, Dissolved (µg/L) 0.1(U)   

Nickel (µg/L) 0.97(U)   

Nickel, Dissolved (µg/L) 1.6(U)   

Potassium (µg/L) 17200   

Potassium, Dissolved (µg/L) 17100   

Selenium (µg/L) 1.18(B)   

Selenium, Dissolved (µg/L) 0.58(B)   

Silver (µg/L) 0.01(B)   

Silver, Dissolved (µg/L) 0(U)   

Sodium (µg/L) 212000   

Sodium, Dissolved (µg/L) 232000   

Thallium (µg/L) 0.03(B)   

Thallium, Dissolved (µg/L) 0.05(B)   

Vanadium (µg/L) 0.23(U)   

Vanadium, Dissolved (µg/L) 2.5(U)   

Zinc (µg/L) 6.05   

Zinc, Dissolved (µg/L) 0.87(U)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 0.5(U)   

Acenaphthylene (µg/L) 0.5(U)   

Anthracene (µg/L) 0.5(U)   

Benzo(a)anthracene (µg/L) 0.05(U)   

Benzo(a)pyrene (µg/L) 0.05(U)   

Benzo(b)fluoranthene (µg/L) 0.05(U)   

Benzo(ghi)perylene (µg/L) 0.05(U)   

Benzo(k)fluoranthene (µg/L) 0.02(U)   

Chrysene (µg/L) 0.05(U)   

Dibenzo(a,h)anthracene (µg/L) 0.05(U)   

Fluoranthene (µg/L) 0.05(U)   

Fluorene (µg/L) 0.5(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)   

Naphthalene (µg/L) 0.5(U)   

Phenanthrene (µg/L) 0.5(U)   

Pyrene (µg/L) 0.05(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   

Aroclor-1254 (µg/L) 0.1(U)   
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Table 9.  Results for Location A55 
 

Parameter (unit) 5/17/2003 10/26/2010 

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0.04(U)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.19(U)   

Toxaphene (µg/L) 0.96(U)   

Radiological Compounds     

Actinium-227, Dissolved (pCi/L) -4.12(U)   

Actinium-227, Gamma (pCi/L) 3.66(U)   

Alpha (pCi/L) -0.8(U)   

Alpha, Dissolved (pCi/L) -2.52(U)   

Americium-241, Dissolved (pCi/L) 2.79(U)   

Americium-241, Gamma (pCi/L) 1.3(U)   

Beta (pCi/L) 18.3   

Beta, Dissolved (pCi/L) 453   

Cesium-137, Dissolved (pCi/L) 1.3(U)   

Cesium-137, Gamma (pCi/L) -0.97(U)   

Cobalt-60, Dissolved (pCi/L) -0.28(U)   

Cobalt-60, Gamma (pCi/L) -1.55(U)   

Protactinium-231, Dissolved (pCi/L) 1.35(U)   

Protactinium-231, Gamma (pCi/L) -12.7(U)   

Radium-226 (pCi/L) 0.2(U) 0.34 

Radium-226, Dissolved (pCi/L) 0.42(U)   

Radium-228 (pCi/L) 0.47(U) 1.3(J) 

Radium-228, Dissolved (pCi/L) 1.26(U)   

Radium-228, Gamma (pCi/L) 6.19(U)   

Thorium-228 (pCi/L)   0.07(U) 

Thorium-228, Alpha (pCi/L) 0(U)   

Thorium-228, Dissolved (pCi/L) 0.19(U)   

Thorium-228, Dissolved Gamma (pCi/L) 2.96(U)   

Thorium-228, Gamma (pCi/L) 0(UUI)   

Thorium-230 (pCi/L)   -0.07(U) 

Thorium-230, Alpha (pCi/L) -0.03(U)   

Thorium-230, Dissolved (pCi/L) 0.14   

Thorium-232 (pCi/L)   0.01(U) 

Thorium-232, Alpha (pCi/L) -0.02(U)   

Thorium-232, Dissolved (pCi/L) -0.01(U)   

Total Uranium (µg/L) 0(U) 0.99 

Total Uranium, Dissolved (µg/L) 0(U)   

Uranium-233/234, Alpha (pCi/L) 0.14(U)   
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Table 9.  Results for Location A55 
 

Parameter (unit) 5/17/2003 10/26/2010 

Uranium-233/234, Dissolved (pCi/L) 0.04(U)   

Uranium-234 (pCi/L)   0.53 

Uranium-235 (pCi/L)   0.09 

Uranium-235, Dissolved (pCi/L) 0.1(U)   

Uranium-235, Gamma (pCi/L) 12.5(U)   

Uranium-235/236, Alpha (pCi/L) -0.01(U)   

Uranium-235/236, Dissolved (pCi/L) 0.04(U)   

Uranium-238 (pCi/L)   0.31(J) 

Uranium-238, Alpha (pCi/L) 0.02(U)   

Uranium-238, Dissolved (pCi/L) 0.05(U)   

Uranium-238, Dissolved Gamma (pCi/L) 0(UUI)   

Uranium-238, Gamma (pCi/L) 0(UUI)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of 
summing the detected isotopes; if no isotopes were detected the total value is also a non-
detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in 
an analysis performed at a secondary dilution factor; E= concentration exceeds the upper 
level of the calibration range; J = analytical result is an estimated concentration; N = 
Presumptive evidence based upon a mass spectral library search to make a tentative 
identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at 
the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
 



Page 1 of 5 

Table 10.  Results for Location BH49 

Parameter (unit) 1/9/2000 10/26/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 3.4(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 0.77(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 0.75(J)   

Xylenes (total) (µg/L) 3(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 10(U)   

1,2-Dichlorobenzene (µg/L) 10(U)   

1,3-Dichlorobenzene (µg/L) 10(U)   

1,4-Dichlorobenzene (µg/L) 10(U)   

2,4,5-Trichlorophenol (µg/L) 10(U)   

2,4,6-Trichlorophenol (µg/L) 10(U)   

2,4-Dichlorophenol (µg/L) 10(U)   

2,4-Dimethylphenol (µg/L) 10(U)   

2,4-Dinitrophenol (µg/L) 20(U)   

2-Chloronaphthalene (µg/L) 10(U)   

2-Chlorophenol (µg/L) 10(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)   

2-Methylnaphthalene (µg/L) 10(U)   

2-Nitroaniline (µg/L) 10(U)   

2-Nitrophenol (µg/L) 10(U)   

3,3'-Dichlorobenzidine (µg/L) 10(U)   
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Table 10.  Results for Location BH49 
 

Parameter (unit) 1/9/2000 10/26/2010 

3-Nitroaniline (µg/L) 10(U)   

4-Bromophenylphenylether (µg/L) 10(U)   

4-Chloro-3-methylphenol (µg/L) 10(U)   

4-Chloroaniline (µg/L) 10(U)   

4-Chlorophenylphenylether (µg/L) 10(U)   

4-Nitroaniline (µg/L) 10(U)   

4-Nitrophenol (µg/L) 10(U)   

Benzoic Acid (µg/L) 20(U)   

bis(2-Chloroethoxy)methane (µg/L) 10(U)   

bis(2-Chloroethyl) ether (µg/L) 10(U)   

bis(2-Chloroisopropyl)ether (µg/L) 10(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)   

Butylbenzylphthalate (µg/L) 10(U)   

Carbazole (µg/L) 10(U)   

Dibenzofuran (µg/L) 10(U)   

Diethylphthalate (µg/L) 10(U)   

Dimethylphthalate (µg/L) 10(U)   

Di-n-butylphthalate (µg/L) 10(U)   

Di-n-octylphthalate (µg/L) 10(U)   

Diphenylamine (µg/L) 10(U)   

Hexachlorobenzene (µg/L) 10(U)   

Hexachlorobutadiene (µg/L) 10(U)   

Hexachlorocyclopentadiene (µg/L) 10(U)   

Hexachloroethane (µg/L) 10(U)   

Isophorone (µg/L) 10(U)   

m,p-Cresols (µg/L) 10(U)   

N-Nitroso-di-n-propylamine (µg/L) 10(U)   

o-Cresol (µg/L) 10(U)   

Pentachlorophenol (µg/L) 10(U)   

Phenol (µg/L) 10(U)   

Explosives     

2,4-Dinitrotoluene (µg/L) 10(U)   

2,6-Dinitrotoluene (µg/L) 10(U)   

Nitrobenzene (µg/L) 10(U)   

Metals     

Aluminum (µg/L) 8.77(B)   

Aluminum, Dissolved (µg/L) 6.49(U)   

Antimony (µg/L) 3.38(B)   

Antimony, Dissolved (µg/L) 1.96(U)   

Arsenic (µg/L) 5.89(B)   

Arsenic, Dissolved (µg/L) 5.54(B)   

Barium (µg/L) 13.7   

Barium, Dissolved (µg/L) 13.8   

Beryllium (µg/L) 0.17(U)   

Beryllium, Dissolved (µg/L) 0.17(U)   

Boron (µg/L) 621   

Boron, Dissolved (µg/L) 668   

Cadmium (µg/L) 0.23(U)   

Cadmium, Dissolved (µg/L) 0.27(B)   

Calcium (µg/L) 101000   

Calcium, Dissolved (µg/L) 94900   

Chromium (µg/L) 0.61(U)   

Chromium, Dissolved (µg/L) 0.61(U)   

Cobalt (µg/L) 0.67(U)   

Cobalt, Dissolved (µg/L) 0.67(U)   

Copper (µg/L) 1(U)   
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Table 10.  Results for Location BH49 
 

Parameter (unit) 1/9/2000 10/26/2010 

Copper, Dissolved (µg/L) 2.69(B)   

Iron (µg/L) 38.3(B)   

Iron, Dissolved (µg/L) 11.2(B)   

Lead (µg/L) 0.05(U)   

Lead, Dissolved (µg/L) 0.05(U)   

Lithium (µg/L) 92.5   

Lithium, Dissolved (µg/L) 73.2   

Magnesium (µg/L) 75000   

Magnesium, Dissolved (µg/L) 69000   

Manganese (µg/L) 46   

Manganese, Dissolved (µg/L) 45   

Mercury (µg/L) 0.04(U)   

Mercury, Dissolved (µg/L) 0.04(U)   

Nickel (µg/L) 1.15(U)   

Nickel, Dissolved (µg/L) 2.08(B)   

Potassium (µg/L) 10400   

Potassium, Dissolved (µg/L) 9910   

Selenium (µg/L) 2.5(B)   

Selenium, Dissolved (µg/L) 4.33(B)   

Silver (µg/L) 0.07(U)   

Silver, Dissolved (µg/L) 0.8(B)   

Sodium (µg/L) 178000   

Sodium, Dissolved (µg/L) 182000   

Thallium (µg/L) 0.13(U)   

Thallium, Dissolved (µg/L) 0.13(U)   

Vanadium (µg/L) 0.63(U)   

Vanadium, Dissolved (µg/L) 0.63(U)   

Zinc (µg/L) 0.97(B)   

Zinc, Dissolved (µg/L) 0.47(U)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 10(U)   

Acenaphthylene (µg/L) 10(U)   

Anthracene (µg/L) 10(U)   

Benzo(a)anthracene (µg/L) 10(U)   

Benzo(a)pyrene (µg/L) 10(U)   

Benzo(b)fluoranthene (µg/L) 10(U)   

Benzo(ghi)perylene (µg/L) 10(U)   

Benzo(k)fluoranthene (µg/L) 10(U)   

Chrysene (µg/L) 10(U)   

Dibenzo(a,h)anthracene (µg/L) 10(U)   

Fluoranthene (µg/L) 10(U)   

Fluorene (µg/L) 10(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)   

Naphthalene (µg/L) 10(U)   

Phenanthrene (µg/L) 10(U)   

Pyrene (µg/L) 10(U)   

Radiological Compounds     

Alpha (pCi/L) 1.4(U)   

Beta (pCi/L) 6.1(U)   

Radium-226 (pCi/L) 0.75(J) -0.43(U) 

Radium-228 (pCi/L)   0.74(J) 

Thorium-228 (pCi/L) 0.16(J) 0.05(U) 

Thorium-230 (pCi/L) 0.08(J) 0.06(U) 
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Table 10.  Results for Location BH49 
 

Parameter (unit) 1/9/2000 10/26/2010 

Thorium-232 (pCi/L) 0(U) 0.1 

Total Uranium (µg/L) 0.05(U) 14.25* 

Uranium-233/234 (pCi/L) 0.06(U)   

Uranium-234 (pCi/L)   7 

Uranium-235 (pCi/L)   0.22(U) 

Uranium-235/236 (pCi/L) -0.02(U)   

Uranium-238 (pCi/L) 0.04(U) 4.67 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of 
summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  
Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an 
analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the 
calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence 
based upon a mass spectral library search to make a tentative identification of the analyte; R = 
analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate 
sample analysis for an analyte is out of control. 
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Table 11.  Results for Location BH49A 

Parameter (unit) 9/30/2000 5/15/2003 6/17/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 5/18/2010 10/26/2010 

Volatile Organic Compounds                       

1,1,1-Trichloroethane (µg/L) 1(U) 1(U)                   

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U)                   

1,1,2-Trichloroethane (µg/L) 1(U) 1(U)                   

1,1-Dichloroethane (µg/L) 1(U) 1(U)                   

1,1-Dichloroethene (µg/L) 1(U) 1(U)                   

1,2-Dichloroethane (µg/L) 1(U) 1(U)                   

1,2-Dichloropropane (µg/L) 1(U) 1(U)                   

2-Butanone (µg/L) 5(U) 6.81                   

2-Hexanone (µg/L) 5(U) 5(U)                   

4-Methyl-2-pentanone (µg/L) 5(U) 5(U)                   

Acetone (µg/L) 5(U) 5(U)                   

Benzene (µg/L) 1(U) 1(U)                   

Bromodichloromethane (µg/L) 1(U) 1(U)                   

Bromoform (µg/L) 1(U) 1(U)                   

Bromomethane (µg/L) 1(U) 1(U)                   

Carbon disulfide (µg/L) 5(U) 5(U)                   

Carbon tetrachloride (µg/L) 1(U) 1(U)                   

Chlorobenzene (µg/L) 1(U) 1(U)                   

Chloroethane (µg/L) 1(U) 1(U)                   

Chloroform (µg/L) 1(U) 1(U)                   

Chloromethane (µg/L) 1(U) 1(U)                   

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U)                   

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U)                   

Dibromochloromethane (µg/L) 1(U) 1(U)                   

Ethylbenzene (µg/L) 1(U) 1(U)                   

Methylene chloride (µg/L) 5(U) 5(U)                   

Styrene (µg/L) 1(U) 1(U)                   

Tetrachloroethylene (µg/L) 1(U) 1(U)                   

Toluene (µg/L) 1(U) 1(U)                   

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U)                   

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U)                   

Trichloroethylene (µg/L) 1(U) 1(U)                   

Vinyl chloride (µg/L) 1(U) 1(U)                   

Xylenes (total) (µg/L) 3(U) 1(U)                   

Semi-Volatile Organic Compounds                       

1,2,4-Trichlorobenzene (µg/L)   9.62(U)                   

1,2-Dichlorobenzene (µg/L)   9.62(U)                   

1,3-Dichlorobenzene (µg/L)   9.62(U)                   

1,4-Dichlorobenzene (µg/L)   9.62(U)                   

2,4,5-Trichlorophenol (µg/L)   9.62(U)                   

2,4,6-Trichlorophenol (µg/L)   9.62(U)                   

2,4-Dichlorophenol (µg/L)   9.62(U)                   

2,4-Dimethylphenol (µg/L)   9.62(U)                   

2,4-Dinitrophenol (µg/L)   19.2(U)                   

2-Chloronaphthalene (µg/L)   0.96(U)                   

2-Chlorophenol (µg/L)   9.62(U)                   

2-Methyl-4,6-dinitrophenol (µg/L)   9.62(U)                   

2-Methylnaphthalene (µg/L)   0.96(U)                   

2-Nitroaniline (µg/L)   9.62(U)                   

2-Nitrophenol (µg/L)   9.62(U)                   

3,3'-Dichlorobenzidine (µg/L)   9.62(U)                   

3-Nitroaniline (µg/L)   9.62(U)                   

4-Bromophenylphenylether (µg/L)   9.62(U)                   

4-Chloro-3-methylphenol (µg/L)   9.62(U)                   

4-Chloroaniline (µg/L)   9.62(U)                   

4-Chlorophenylphenylether (µg/L)   9.62(U)                   
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Table 11.  Results for Location BH49A 

Parameter (unit) 9/30/2000 5/15/2003 6/17/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 5/18/2010 10/26/2010 

4-Nitroaniline (µg/L)   9.62(U)                   

4-Nitrophenol (µg/L)   9.62(U)                   

bis(2-Chloroethoxy)methane (µg/L)   9.62(U)                   

bis(2-Chloroethyl) ether (µg/L)   9.62(U)                   

bis(2-Chloroisopropyl)ether (µg/L)   9.62(U)                   

bis(2-Ethylhexyl)phthalate (µg/L)   9.62(U)                   

Butylbenzylphthalate (µg/L)   9.62(U)                   

Carbazole (µg/L)   9.62(U)                   

Dibenzofuran (µg/L)   9.62(U)                   

Diethylphthalate (µg/L)   9.62(U)                   

Dimethylphthalate (µg/L)   9.62(U)                   

Di-n-butylphthalate (µg/L)   9.62(U)                   

Di-n-octylphthalate (µg/L)   9.62(U)                   

Hexachlorobenzene (µg/L)   9.62(U)                   

Hexachlorobutadiene (µg/L)   9.62(U)                   

Hexachlorocyclopentadiene (µg/L)   9.62(U)                   

Hexachloroethane (µg/L)   9.62(U)                   

Isophorone (µg/L)   9.62(U)                   

m,p-Cresols (µg/L)   9.62(U)                   

N-Nitroso-di-n-propylamine (µg/L)   9.62(U)                   

N-Nitrosodiphenylamine (µg/L)   9.62(U)                   

o-Cresol (µg/L)   9.62(U)                   

Pentachlorophenol (µg/L)   9.62(U)                   

Phenol (µg/L)   9.62(U)                   

General Chemistry                       

Alkalinity (µg/L)     363000 375000 375000 400000   410000       

Chloride (µg/L)     34000 40300 40300 40000   44000       

Fluoride (µg/L)     282 276 276 30(U)   170(U)       

Nitrate (µg/L)     33(U) 33(U) 33(U) 24(U)   1000(J)       

Nitrite (µg/L)     33(U) 40.8(J) 40.8(J) 380   530(J)       

Ortho-phosphate (µg/L)       66(U)               

Phosphate as P, Ortho (µg/L)     66(U)   66(U) 60(U)   130(U)       

Solids, Total Dissolved (µg/L)     1140000 1150000 1150000 1200000   1300000       

Sulfate (µg/L)     505000 520000 520000 520000   540000       

Explosives                       

1,3,5-Trinitrobenzene (µg/L)   0.1(U)                   

2,4,6-Trinitrotoluene (µg/L)   0.1(U)                   

2,4-Dinitrotoluene (µg/L)   0.1(U)                   

2,6-Dinitrotoluene (µg/L)   0.1(U)                   

2-Amino-4,6-dinitrotoluene (µg/L)   0.1(U)                   

2-Nitrotoluene (µg/L)   0.1(U)                   

3-Dinitrobenzene (µg/L)   0.1(U)                   

3-Nitrotoluene (µg/L)   0.1(U)                   

4-Amino-2,6-dinitrotoluene (µg/L)   0.1(U)                   

4-Nitrotoluene (µg/L)   0.1(U)                   

HMX (µg/L)   0.1(U)                   

Nitrobenzene (µg/L)   0.1(U)                   

RDX (µg/L)   0.1(U)                   

Tetryl (µg/L)   0.1(U)                   

Metals                       

Aluminum (µg/L)   40(B)                   

Aluminum, Dissolved (µg/L)   33(U)                   

Antimony (µg/L)   0.28(U)                   

Antimony, Dissolved (µg/L)   0.16(B)                   

Arsenic (µg/L)   7.24(B)                   

Arsenic, Dissolved (µg/L)   3.64                   

Barium (µg/L)   18.8                   
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Table 11.  Results for Location BH49A 

Parameter (unit) 9/30/2000 5/15/2003 6/17/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 5/18/2010 10/26/2010 

Barium, Dissolved (µg/L)   15.4                   

Beryllium (µg/L)   0.21(U)                   

Beryllium, Dissolved (µg/L)   0.21(U)                   

Boron (µg/L)   221                   

Boron, Dissolved (µg/L)   197                   

Cadmium (µg/L)   0.66(U)                   

Cadmium, Dissolved (µg/L)   0.66(U)                   

Calcium (µg/L)   120000                   

Calcium, Dissolved (µg/L)   126000                   

Chromium (µg/L)   1.7(U)                   

Chromium, Dissolved (µg/L)   1.7(U)                   

Cobalt (µg/L)   1(U)                   

Cobalt, Dissolved (µg/L)   1(U)                   

Copper (µg/L)   14.3                   

Copper, Dissolved (µg/L)   6.92                   

Iron (µg/L)   60.2(B)                   

Iron, Dissolved (µg/L)   5.6(U)                   

Lead (µg/L)   2.29(B)                   

Lead, Dissolved (µg/L)   0.17(B)                   

Lithium (µg/L)   82                   

Lithium, Dissolved (µg/L)   84.6                   

Magnesium (µg/L)   140000                   

Magnesium, Dissolved (µg/L)   148000                   

Manganese (µg/L)   10                   

Manganese, Dissolved (µg/L)   10.4                   

Mercury (µg/L)   0.1(U)                   

Mercury, Dissolved (µg/L)   0.1(U)                   

Nickel (µg/L)   1.6(U)                   

Nickel, Dissolved (µg/L)   1.6(U)                   

Potassium (µg/L)   3650                   

Potassium, Dissolved (µg/L)   3320                   

Selenium (µg/L)   2.57(B)                   

Selenium, Dissolved (µg/L)   0.28(U)                   

Silver (µg/L)   0.03(U)                   

Silver, Dissolved (µg/L)   0(U)                   

Sodium (µg/L)   65200                   

Sodium, Dissolved (µg/L)   63300                   

Thallium (µg/L)   0.02(U)                   

Thallium, Dissolved (µg/L)   0.02(B)                   

Vanadium (µg/L)   2.5(U)                   

Vanadium, Dissolved (µg/L)   2.5(U)                   

Zinc (µg/L)   76.9                   

Zinc, Dissolved (µg/L)   16.2                   

Polycyclic Aromatic Hydrocarbons                       

Acenaphthene (µg/L)   0.48(U)                   

Acenaphthylene (µg/L)   0.48(U)                   

Anthracene (µg/L)   0.48(U)                   

Benzo(a)anthracene (µg/L)   0.05(U)                   

Benzo(a)pyrene (µg/L)   0.05(U)                   

Benzo(b)fluoranthene (µg/L)   0.05(U)                   

Benzo(ghi)perylene (µg/L)   0.05(U)                   

Benzo(k)fluoranthene (µg/L)   0.02(U)                   

Chrysene (µg/L)   0.05(U)                   

Dibenzo(a,h)anthracene (µg/L)   0.05(U)                   

Fluoranthene (µg/L)   0.05(U)                   

Fluorene (µg/L)   0.48(U)                   

Indeno(1,2,3-cd)pyrene (µg/L)   0.05(U)                   
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Parameter (unit) 9/30/2000 5/15/2003 6/17/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 5/18/2010 10/26/2010 

Naphthalene (µg/L)   0.48(U)                   

Phenanthrene (µg/L)   0.48(U)                   

Pyrene (µg/L)   0.05(U)                   

PCBs                       

Aroclor-1016 (µg/L)   0.1(U)                   

Aroclor-1221 (µg/L)   0.1(U)                   

Aroclor-1232 (µg/L)   0.1(U)                   

Aroclor-1242 (µg/L)   0.1(U)                   

Aroclor-1248 (µg/L)   0.1(U)                   

Aroclor-1254 (µg/L)   0.1(U)                   

Aroclor-1260 (µg/L)   0.1(U)                   

4,4'-DDD (µg/L)   0.04(U)                   

Pesticides                       

4,4'-DDE (µg/L)   0.03(J)                   

4,4'-DDT (µg/L)   0.03(J)                   

Aldrin (µg/L)   0.02(U)                   

alpha-BHC (µg/L)   0.02(U)                   

alpha-Chlordane (µg/L)   0.02(U)                   

beta-BHC (µg/L)   0.02(U)                   

delta-BHC (µg/L)   0.02(U)                   

Dieldrin (µg/L)   0.04(U)                   

Endosulfan I (µg/L)   0.02(U)                   

Endosulfan II (µg/L)   0.04(U)                   

Endosulfan sulfate (µg/L)   0.04(U)                   

Endrin (µg/L)   0.04(U)                   

Endrin aldehyde (µg/L)   0.04(U)                   

Endrin ketone (µg/L)   0.04(U)                   

gamma-BHC (Lindane) (µg/L)   0.02(U)                   

gamma-Chlordane (µg/L)   0.02(U)                   

Heptachlor (µg/L)   0.02(U)                   

Heptachlor epoxide (µg/L)   0.02(U)                   

Methoxychlor (µg/L)   0.19(U)                   

Toxaphene (µg/L)   0.96(U)                   

Radiological Compounds                       

Actinium-227 (pCi/L) -4.98(U)                     

Actinium-227, Dissolved (pCi/L)   -3.24(U)                   

Actinium-227, Gamma (pCi/L)   3.58(U)                   

Alpha (pCi/L) 9.04 10.3                   

Alpha, Dissolved (pCi/L)   9.5                   

Americium-241 (pCi/L) -10.8(U)                     

Americium-241, Dissolved (pCi/L)   0.7(U)                   

Americium-241, Gamma (pCi/L)   -7.65(U)                   

Beta (pCi/L) 7.58 30.3                   

Beta, Dissolved (pCi/L)   9.21                   

Cesium-137 (pCi/L) 28     1.43(U)   -0.59(U) -1.75(U)     1.94(U)   

Cesium-137, Dissolved (pCi/L)   0.14(U)                   

Cesium-137, Gamma (pCi/L)   0.06(U)                   

Cobalt-60 (pCi/L) 1.98(U)                     

Cobalt-60, Dissolved (pCi/L)   -0.33(U)                   

Cobalt-60, Gamma (pCi/L)   0.69(U)                   

Plutonium-238 (pCi/L)       -0.07(U)   -0.02(U) 0.08(U)     0(U)   

Plutonium-239 (pCi/L)           -0.01(U) -0.03(U)     0(U)   

Plutonium-239/240 (pCi/L)       -0.04(U)               

Protactinium-231 (pCi/L) -31.4(U)                     

Protactinium-231, Dissolved (pCi/L)   -4.4(U)                   

Protactinium-231, Gamma (pCi/L)   -18.6(U)                   

Radium-226 (pCi/L) 0.94 0.15(U)                 0.15 
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Parameter (unit) 9/30/2000 5/15/2003 6/17/2008 Fall 2008 10/30/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 5/18/2010 10/26/2010 

Radium-226, Dissolved (pCi/L)   0.15(U)                   

Radium-228 (pCi/L) 4.63(U) -0.02(U)                 0.55(J) 

Radium-228, Dissolved (pCi/L)   0.63(U)                   

Radium-228, Gamma (pCi/L)   3.02(U)                   

Strontium-89 (pCi/L)           0.55(U) -0.9(U)     0.13(U)   

Strontium-90 (pCi/L)       0.02(U)   1.04(U) 0.53(U)     0(U)   

Technetium-99 (pCi/L)       3.04(U)               

Thorium-228 (pCi/L) 4.58(U)                   0.02(U) 

Thorium-228, Alpha (pCi/L)   0.04(U)                   

Thorium-228, Dissolved (pCi/L) 0.07(U) 0.06(U)                   

Thorium-228, Dissolved Gamma (pCi/L) 0(U) 4.01                   

Thorium-228, Gamma (pCi/L)   0(UUI)                   

Thorium-230 (pCi/L) 0.08                   0.46 

Thorium-230, Alpha (pCi/L)   0.02(U)                   

Thorium-230, Dissolved (pCi/L)   -0.01(U)                   

Thorium-232 (pCi/L) 0(U)                   0.22 

Thorium-232, Alpha (pCi/L)   0.01(U)                   

Thorium-232, Dissolved (pCi/L)   0.01(U)                   

Total Strontium (pCi/L)           1.41(U) -0.08(U)     0.1(U)   

Total Uranium (µg/L) 14 16.3 17.62*   29.88* 20.23*   14.92* 16.72*   11.23* 

Total Uranium (pCi/L)     12.73*   21.32* 14.86*   11.65*       

Total Uranium, Dissolved (µg/L)   42.9                   

Tritium (pCi/L)       59.8(U)               

Uranium-233/234 (pCi/L) 5.92     10.9 10.9     6.38       

Uranium-233/234, Alpha (pCi/L)   8.48                   

Uranium-233/234, Dissolved (pCi/L) 5.64 7.43                   

Uranium-234 (pCi/L)     6.97     7.66 6.38   7.62   5.11 

Uranium-235 (pCi/L) 6.06(U)   0.35(U)     0.61 0.34   0.46   0.5 

Uranium-235, Dissolved (pCi/L) 6.52(U) 2.57(U)                   

Uranium-235, Gamma (pCi/L)   1.58(U)                   

Uranium-235/236 (pCi/L) 0.24     0.56 0.56     0.34       

Uranium-235/236, Alpha (pCi/L)   0.44                   

Uranium-235/236, Dissolved (pCi/L) 0.24 0.32(U)                   

Uranium-238 (pCi/L) -25.6(U)   5.76 9.86 9.86 6.59 4.92 4.92 5.45   3.63 

Uranium-238, Alpha (pCi/L)   5.26                   

Uranium-238, Dissolved (pCi/L) 4.39 6.2                   

Uranium-238, Dissolved Gamma (pCi/L) 53.4(U) 32.4(U)                   

Uranium-238, Gamma (pCi/L)   68.4(U)                   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium 
values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration 
range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification of the analyte; R = analytical result is 
unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 12.  Results for Location MW313 

Parameter (unit) 10/3/2003 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/19/2010 10/28/2010 

Volatile Organic Compounds                 

1,1,1-Trichloroethane (µg/L) 1(U)               

1,1,2,2-Tetrachloroethane (µg/L) 1(U)               

1,1,2-Trichloroethane (µg/L) 1(U)               

1,1-Dichloroethane (µg/L) 1(U)               

1,1-Dichloroethene (µg/L) 1(U)               

1,2-Dichloroethane (µg/L) 1(U)               

1,2-Dichloropropane (µg/L) 1(U)               

2-Butanone (µg/L) 5(U)               

2-Hexanone (µg/L) 5(U)               

4-Methyl-2-pentanone (µg/L) 5(U)               

Acetone (µg/L) 14.5               

Benzene (µg/L) 1(U)               

Bromodichloromethane (µg/L) 1(U)               

Bromoform (µg/L) 1(U)               

Bromomethane (µg/L) 1(U)               

Carbon disulfide (µg/L) 2.37(J)               

Carbon tetrachloride (µg/L) 1(U)               

Chlorobenzene (µg/L) 1(U)               

Chloroethane (µg/L) 1(U)               

Chloroform (µg/L) 1(U)               

Chloromethane (µg/L) 1(U)               

cis-1,2-Dichloroethene (µg/L) 1(U)               

cis-1,3-Dichloropropene (µg/L) 1(U)               

Dibromochloromethane (µg/L) 1(U)               

Ethylbenzene (µg/L) 1(U)               

Methylene chloride (µg/L) 1.93(J)               

Styrene (µg/L) 1(U)               

Tetrachloroethene (µg/L) 1(U)               

Toluene (µg/L) 1(U)               

trans-1,2-Dichloroethene (µg/L) 1(U)               

trans-1,3-Dichloropropene (µg/L) 1(U)               

Trichloroethene (µg/L) 1(U)               

Vinyl chloride (µg/L) 1(U)               

Xylenes (total) (µg/L) 1(U)               

Semi-Volatile Organic Compounds                 

1,2,4-Trichlorobenzene (µg/L) 9.71(U)               

1,2-Dichlorobenzene (µg/L) 9.71(U)               

1,3-Dichlorobenzene (µg/L) 9.71(U)               

1,4-Dichlorobenzene (µg/L) 9.71(U)               

2,4,5-Trichlorophenol (µg/L) 9.71(U)               

2,4,6-Trichlorophenol (µg/L) 9.71(U)               

2,4-Dichlorophenol (µg/L) 9.71(U)               

2,4-Dimethylphenol (µg/L) 9.71(U)               

2,4-Dinitrophenol (µg/L) 19.4(U)               

2-Chloronaphthalene (µg/L) 0.97(U)               

2-Chlorophenol (µg/L) 9.71(U)               

2-Methyl-4,6-dinitrophenol (µg/L) 9.71(U)               

2-Methylnaphthalene (µg/L) 0.97(U)               

2-Nitroaniline (µg/L) 9.71(U)               

2-Nitrophenol (µg/L) 9.71(U)               

3,3'-Dichlorobenzidine (µg/L) 9.71(U)               

3-Nitroaniline (µg/L) 9.71(U)               

4-Bromophenylphenylether (µg/L) 9.71(U)               

4-Chloro-3-methylphenol (µg/L) 9.71(U)               

4-Chloroaniline (µg/L) 9.71(U)               
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Table 12.  Results for Location MW313 

Parameter (unit) 10/3/2003 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/19/2010 10/28/2010 

4-Chlorophenylphenylether (µg/L) 9.71(U)               

4-Nitroaniline (µg/L) 9.71(U)               

4-Nitrophenol (µg/L) 9.71(U)               

Acenaphthylene (µg/L) 0.97(U)               

bis(2-Chloroethoxy)methane (µg/L) 9.71(U)               

bis(2-Chloroethyl) ether (µg/L) 9.71(U)               

bis(2-Chloroisopropyl)ether (µg/L) 9.71(U)               

bis(2-Ethylhexyl)phthalate (µg/L) 3.07(J)               

Butylbenzylphthalate (µg/L) 9.71(U)               

Carbazole (µg/L) 9.71(U)               

Dibenzofuran (µg/L) 9.71(U)               

Diethylphthalate (µg/L) 9.71(U)               

Dimethylphthalate (µg/L) 9.71(U)               

Di-n-butylphthalate (µg/L) 9.71(U)               

Di-n-octylphthalate (µg/L) 9.71(U)               

Hexachlorobenzene (µg/L) 9.71(U)               

Hexachlorobutadiene (µg/L) 9.71(U)               

Hexachlorocyclopentadiene (µg/L) 9.71(U)               

Hexachloroethane (µg/L) 9.71(U)               

Isophorone (µg/L) 9.71(U)               

m,p-Cresols (µg/L) 9.71(U)               

N-Nitroso-di-n-propylamine (µg/L) 9.71(U)               

N-Nitrosodiphenylamine (µg/L) 9.71(U)               

o-Cresol (µg/L) 9.71(U)               

Pentachlorophenol (µg/L) 9.71(U)               

Phenol (µg/L) 9.71(U)               

General Chemistry                 

Alkalinity (µg/L)   516000 512000 540000   550000     

Chloride (µg/L)   32700 34900 34000   660     

Fluoride (µg/L)   139 44.1(J) 30(U)   170(U)     

Nitrate (µg/L)   165(U) 33(U) 24(U)   78(U)     

Nitrite (µg/L)   33(U) 33(U) 460   72(U)     

Phosphate as P, Ortho (µg/L)   66(U) 66(U) 60(U)   130(U)     

Solids, Total Dissolved (µg/L)   4300000 4380000 4700000   4700000     

Sulfate (µg/L)   2430000 2600000 270000   17000     

Explosives                 

2,4-Dinitrotoluene (µg/L) 9.71(U)               

2,6-Dinitrotoluene (µg/L) 9.71(U)               

Nitrobenzene (µg/L) 9.71(U)               

Metals                 

Aluminum (µg/L) 164               

Aluminum, Dissolved (µg/L) 71(U)               

Antimony (µg/L) 0.51(U)               

Antimony, Dissolved (µg/L) 2.6(U)               

Arsenic (µg/L) 5.1(U)               

Arsenic, Dissolved (µg/L) 26(U)               

Barium (µg/L) 6.01               

Barium, Dissolved (µg/L) 6.34               

Beryllium (µg/L) 0.23(U)               

Beryllium, Dissolved (µg/L) 0.23(U)               

Boron (µg/L) 356               

Boron, Dissolved (µg/L) 360               

Cadmium (µg/L) 0.64(B)               

Cadmium, Dissolved (µg/L) 0.61(U)               

Calcium (µg/L) 379000               

Calcium, Dissolved (µg/L) 336000               

Chromium (µg/L) 2.1(U)               
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Parameter (unit) 10/3/2003 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/19/2010 10/28/2010 

Chromium, Dissolved (µg/L) 2.1(U)               

Cobalt (µg/L) 19.9               

Cobalt, Dissolved (µg/L) 9.29               

Copper (µg/L) 2.67(B)               

Copper, Dissolved (µg/L) 4.29(B)               

Iron (µg/L) 889               

Iron, Dissolved (µg/L) 25(U)               

Lead (µg/L) 0.08(U)               

Lead, Dissolved (µg/L) 0.4(U)               

Lithium (µg/L) 70.6               

Lithium, Dissolved (µg/L) 82.8(B)               

Magnesium (µg/L) 378000(E)               

Magnesium, Dissolved (µg/L) 307000               

Manganese (µg/L) 1270               

Manganese, Dissolved (µg/L) 760               

Mercury (µg/L) 0.03(U)               

Mercury, Dissolved (µg/L) 0.03(U)               

Nickel (µg/L) 17.8               

Nickel, Dissolved (µg/L) 9.89               

Potassium (µg/L) 6520               

Potassium, Dissolved (µg/L) 6200(E)               

Selenium (µg/L) 7.8(U)               

Selenium, Dissolved (µg/L) 39(UN+)               

Silver (µg/L) 0.04(U)               

Silver, Dissolved (µg/L) 0.2(U)               

Sodium (µg/L) 102000(E)               

Sodium, Dissolved (µg/L) 111000               

Thallium (µg/L) 0.04(UE)               

Thallium, Dissolved (µg/L) 0.2(U)               

Vanadium (µg/L) 2.5(U)               

Vanadium, Dissolved (µg/L) 2.5(U)               

Zinc (µg/L) 12.6               

Zinc, Dissolved (µg/L) 3.63(B)               

Polycyclic Aromatic Hydrocarbons                 

Acenaphthene (µg/L) 0.48(U)               

Acenaphthylene (µg/L) 0.48(U)               

Anthracene (µg/L) 0.48(U)               

Benzo(a)anthracene (µg/L) 0.05(U)               

Benzo(a)pyrene (µg/L) 0.05(U)               

Benzo(b)fluoranthene (µg/L) 0.05(U)               

Benzo(ghi)perylene (µg/L) 0.05(U)               

Benzo(k)fluoranthene (µg/L) 0.02(U)               

Chrysene (µg/L) 0.05(U)               

Dibenzo(a,h)anthracene (µg/L) 0.05(U)               

Fluoranthene (µg/L) 0.05(U)               

Fluorene (µg/L) 0.48(U)               

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)               

Naphthalene (µg/L) 0.48(U)               

Phenanthrene (µg/L) 0.91(J)               

Pyrene (µg/L) 0.05(U)               

PCBs                 

Aroclor-1016 (µg/L) 0.14(U)               

Aroclor-1221 (µg/L) 0.14(U)               

Aroclor-1232 (µg/L) 0.14(U)               

Aroclor-1242 (µg/L) 0.14(U)               

Aroclor-1248 (µg/L) 0.14(U)               

Aroclor-1254 (µg/L) 0.14(U)               
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Parameter (unit) 10/3/2003 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/19/2010 10/28/2010 

Aroclor-1260 (µg/L) 0.14(U)               

Pesticides                 

4,4'-DDD (µg/L) 0.04(U)               

4,4'-DDE (µg/L) 0.06               

4,4'-DDT (µg/L) 0.04(J)               

Aldrin (µg/L) 0.02(U)               

alpha-BHC (µg/L) 0.02(U)               

alpha-Chlordane (µg/L) 0.02(U)               

beta-BHC (µg/L) 0.02(U)               

delta-BHC (µg/L) 0.02(U)               

Dieldrin (µg/L) 0.04(U)               

Endosulfan I (µg/L) 0.02(U)               

Endosulfan II (µg/L) 0.04(U)               

Endosulfan sulfate (µg/L) 0.04(U)               

Endrin (µg/L) 0.04(U)               

Endrin aldehyde (µg/L) 0.04(U)               

Endrin ketone (µg/L) 0.04(U)               

gamma-BHC (Lindane) (µg/L) 0.02(U)               

gamma-Chlordane (µg/L) 0.02(U)               

Heptachlor (µg/L) 0.02(U)               

Heptachlor epoxide (µg/L) 0.02(U)               

Methoxychlor (µg/L) 0.21(U)               

Toxaphene (µg/L) 1.03(U)               

Radiological Compounds                 

Actinium-227, Dissolved (pCi/L) 10.8(U)               

Actinium-227, Gamma (pCi/L) -24.3(U)               

Alpha (pCi/L) 14.5               

Alpha, Dissolved (pCi/L) 16               

Americium-241, Dissolved (pCi/L) 4.62(U)               

Americium-241, Gamma (pCi/L) 13.4(U)               

Beta (pCi/L) 15.2               

Beta, Dissolved (pCi/L) 13.1               

Cesium-137, Dissolved (pCi/L) -0.37(U)               

Cesium-137, Gamma (pCi/L) 0.21(U)               

Cobalt-60, Dissolved (pCi/L) -0.32(U)               

Cobalt-60, Gamma (pCi/L) 0.53(U)               

Plutonium-238, Alpha (pCi/L) -0.01(U)               

Plutonium-238, Dissolved (pCi/L) 0.01(U)               

Plutonium-239/240, Alpha (pCi/L) -0.01(U)               

Plutonium-239/240, Dissolved (pCi/L) 0(U)               

Protactinium-231, Dissolved (pCi/L) 23.4(U)               

Protactinium-231, Gamma (pCi/L) 52.7(U)               

Radium-226 (pCi/L) 0.39             0.38 

Radium-226, Dissolved (pCi/L) 0.56               

Radium-228 (pCi/L) 0.4(U)             0.06(U) 

Radium-228, Dissolved (pCi/L) 0.09(U)               

Radium-228, Gamma (pCi/L) 14.7(U)               

Strontium-90 (pCi/L) 0.14(U)               

Strontium-90, Dissolved (pCi/L) 0.14(U)               

Thorium-228 (pCi/L)               -0.02(U) 

Thorium-228, Alpha (pCi/L) 0.04(U)               

Thorium-228, Dissolved (pCi/L) 0.1(U)               

Thorium-228, Dissolved Gamma (pCi/L) 0.38(U)               

Thorium-228, Gamma (pCi/L) 2.81(U)               

Thorium-230 (pCi/L)               -0.01(U) 

Thorium-230, Alpha (pCi/L) 0.4               

Thorium-230, Dissolved (pCi/L) 0.44               
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Table 12.  Results for Location MW313 

Parameter (unit) 10/3/2003 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/29/2009 5/19/2010 10/28/2010 

Thorium-232 (pCi/L)               0.07(U) 

Thorium-232, Alpha (pCi/L) 0.06(U)               

Thorium-232, Dissolved (pCi/L) -0.04(U)               

Total Activity (pCi/mL) 1.02(U)               

Total Activity, Dissolved (pCi/mL) 1.19(U)               

Total Uranium (µg/L) 31.7 44.02* 50.91* 53.13*   61.18* 54.44* 43.06* 

Total Uranium (pCi/L)   34.63* 39.05* 42.8*   46.47*     

Total Uranium, Dissolved (µg/L) 27.1               

Uranium-233/234 (pCi/L)     21.7     24.74     

Uranium-233/234, Alpha (pCi/L) 13.3               

Uranium-233/234, Dissolved (pCi/L) 13.8               

Uranium-234 (pCi/L)   19.4   24.3 24.74   23.38 19.6 

Uranium-235 (pCi/L)   0.83   1.14 1.54   1.04 0.73 

Uranium-235, Dissolved (pCi/L) 6.02(U)               

Uranium-235, Gamma (pCi/L) 1.08(U)               

Uranium-235/236 (pCi/L)     0.55     1.54     

Uranium-235/236, Alpha (pCi/L) 1.12               

Uranium-235/236, Dissolved (pCi/L) 0.69               

Uranium-238 (pCi/L)   14.4 16.8 17.36 20.19 20.19 17.81 14.1 

Uranium-238, Alpha (pCi/L) 10.6               

Uranium-238, Dissolved (pCi/L) 11.1               

Uranium-238, Gamma (pCi/L) 89.3(U)               

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total 
value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2. 
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= 
concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass 
spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = 
Duplicate sample analysis for an analyte is out of control. 
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Table 13.  Results for Location MW862 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L) 1(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U)     

1,1,2-Trichloroethane (µg/L) 1(U)     

1,1-Dichloroethane (µg/L) 1(U)     

1,1-Dichloroethene (µg/L) 1(U)     

1,2-Dichloroethane (µg/L) 1(U)     

1,2-Dichloropropane (µg/L) 1(U)     

2-Butanone (µg/L) 7.9     

2-Hexanone (µg/L) 5(U)     

4-Methyl-2-pentanone (µg/L) 5(U)     

Acetone (µg/L) 14.4     

Benzene (µg/L) 0.76(J)     

Bromodichloromethane (µg/L) 1(U)     

Bromoform (µg/L) 1(U)     

Bromomethane (µg/L) 1(U)     

Carbon disulfide (µg/L) 4.66(J)     

Carbon tetrachloride (µg/L) 1(U)     

Chlorobenzene (µg/L) 1(U)     

Chloroethane (µg/L) 1(U)     

Chloroform (µg/L) 1(U)     

Chloromethane (µg/L) 1(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U)     

Dibromochloromethane (µg/L) 1(U)     

Ethylbenzene (µg/L) 1(U)     

Methylene chloride (µg/L) 5(U)     

Styrene (µg/L) 1(U)     

Tetrachloroethylene (µg/L) 1(U)     

Toluene (µg/L) 1(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U)     

Trichloroethylene (µg/L) 1(U)     

Vinyl chloride (µg/L) 1(U)     

Xylenes (total) (µg/L) 1(U)     

Semi-Volatile Organic Compounds       

1,2,4-Trichlorobenzene (µg/L) 9.62(U)     

1,2-Dichlorobenzene (µg/L) 9.62(U)     

1,3-Dichlorobenzene (µg/L) 9.62(U)     

1,4-Dichlorobenzene (µg/L) 9.62(U)     

2,4,5-Trichlorophenol (µg/L) 9.62(U)     

2,4,6-Trichlorophenol (µg/L) 9.62(U)     

2,4-Dichlorophenol (µg/L) 9.62(U)     

2,4-Dimethylphenol (µg/L) 9.62(U)     

2,4-Dinitrophenol (µg/L) 19.2(U)     

2-Chloronaphthalene (µg/L) 0.96(U)     

2-Chlorophenol (µg/L) 9.62(U)     

2-Methyl-4,6-dinitrophenol (µg/L) 9.62(U)     

2-Methylnaphthalene (µg/L) 0.96(U)     

2-Nitroaniline (µg/L) 9.62(U)     

2-Nitrophenol (µg/L) 9.62(U)     

3,3'-Dichlorobenzidine (µg/L) 9.62(U)     

3-Nitroaniline (µg/L) 9.62(U)     

4-Bromophenylphenylether (µg/L) 9.62(U)     

4-Chloro-3-methylphenol (µg/L) 9.62(U)     

4-Chloroaniline (µg/L) 9.62(U)     

4-Chlorophenylphenylether (µg/L) 9.62(U)     
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Table 13.  Results for Location MW862 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

4-Nitroaniline (µg/L) 9.62(U)     

4-Nitrophenol (µg/L) 9.62(U)     

bis(2-Chloroethoxy)methane (µg/L) 9.62(U)     

bis(2-Chloroethyl) ether (µg/L) 9.62(U)     

bis(2-Chloroisopropyl)ether (µg/L) 9.62(U)     

bis(2-Ethylhexyl)phthalate (µg/L) 4.43(J)     

Butylbenzylphthalate (µg/L) 9.62(U)     

Carbazole (µg/L) 9.62(U)     

Dibenzofuran (µg/L) 9.62(U)     

Diethylphthalate (µg/L) 9.62(U)     

Dimethylphthalate (µg/L) 9.62(U)     

Di-n-butylphthalate (µg/L) 9.62(U)     

Di-n-octylphthalate (µg/L) 9.62(U)     

Hexachlorobenzene (µg/L) 9.62(U)     

Hexachlorobutadiene (µg/L) 9.62(U)     

Hexachlorocyclopentadiene (µg/L) 9.62(U)     

Hexachloroethane (µg/L) 9.62(U)     

Isophorone (µg/L) 9.62(U)     

m,p-Cresols (µg/L) 9.62(U)     

N-Nitroso-di-n-propylamine (µg/L) 9.62(U)     

N-Nitrosodiphenylamine (µg/L) 9.62(U)     

o-Cresol (µg/L) 9.62(U)     

Pentachlorophenol (µg/L) 9.62(U)     

Phenol (µg/L) 9.62(U)     

Explosives       

2,4-Dinitrotoluene (µg/L) 9.62(U)     

2,6-Dinitrotoluene (µg/L) 9.62(U)     

Nitrobenzene (µg/L) 9.62(U)     

Metals       

Aluminum (µg/L) 171     

Aluminum, Dissolved (µg/L) 71(U)     

Antimony (µg/L) 0.51(U)     

Antimony, Dissolved (µg/L) 0.51(U)     

Arsenic (µg/L) 5.1(U)     

Arsenic, Dissolved (µg/L) 5.1(U)     

Barium (µg/L) 10.6     

Barium, Dissolved (µg/L) 6.73     

Beryllium (µg/L) 0.23(U)     

Beryllium, Dissolved (µg/L) 0.23(U)     

Boron (µg/L) 237     

Boron, Dissolved (µg/L) 241     

Cadmium (µg/L) 1.14(B)     

Cadmium, Dissolved (µg/L) 0.61(U)     

Calcium (µg/L) 158000     

Calcium, Dissolved (µg/L) 134000     

Chromium (µg/L) 2.1(U)     

Chromium, Dissolved (µg/L) 2.1(U)     

Cobalt (µg/L) 21.9     

Cobalt, Dissolved (µg/L) 7.19     

Copper (µg/L) 4.32(B)     

Copper, Dissolved (µg/L) 6.81     

Iron (µg/L) 727     

Iron, Dissolved (µg/L) 79.7(B)     

Lead (µg/L) 0.24(B)     

Lead, Dissolved (µg/L) 0.76(B)     

Lithium (µg/L) 45.5(B)     

Lithium, Dissolved (µg/L) 44.9(B)     
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Table 13.  Results for Location MW862 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Magnesium (µg/L) 188000(E)     

Magnesium, Dissolved (µg/L) 194000(NE)     

Manganese (µg/L) 870     

Manganese, Dissolved (µg/L) 397     

Mercury (µg/L) 0.03(U)     

Mercury, Dissolved (µg/L) 0.03(U)     

Nickel (µg/L) 15.6     

Nickel, Dissolved (µg/L) 5.07     

Potassium (µg/L) 5210     

Potassium, Dissolved (µg/L) 4240     

Selenium (µg/L) 7.8(U)     

Selenium, Dissolved (µg/L) 7.8(U)     

Silver (µg/L) 0.04(U)     

Silver, Dissolved (µg/L) 0.04(U)     

Sodium (µg/L) 68900(E)     

Sodium, Dissolved (µg/L) 70000     

Thallium (µg/L) 0.28(B)     

Thallium, Dissolved (µg/L) 0.04(U)     

Vanadium (µg/L) 2.5(U)     

Vanadium, Dissolved (µg/L) 2.5(U)     

Zinc (µg/L) 24     

Zinc, Dissolved (µg/L) 12.9     

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L) 0.5(U)     

Acenaphthylene (µg/L) 0.5(U)     

Anthracene (µg/L) 0.5(U)     

Benzo(a)anthracene (µg/L) 0.05(U)     

Benzo(a)pyrene (µg/L) 0.05(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U)     

Benzo(ghi)perylene (µg/L) 0.05(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U)     

Chrysene (µg/L) 0.05(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U)     

Fluoranthene (µg/L) 0.05(U)     

Fluorene (µg/L) 0.5(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)     

Naphthalene (µg/L) 0.5(U)     

Phenanthrene (µg/L) 0.7(J)     

Pyrene (µg/L) 0.05(U)     

Aroclor-1016 (µg/L) 0.1(U)     

Aroclor-1221 (µg/L) 0.1(U)     

Aroclor-1232 (µg/L) 0.1(U)     

Aroclor-1242 (µg/L) 0.1(U)     

Aroclor-1248 (µg/L) 0.1(U)     

Aroclor-1254 (µg/L) 0.1(U)     

Aroclor-1260 (µg/L) 0.1(U)     

Pesticides       

4,4'-DDD (µg/L) 0.04(U)     

4,4'-DDE (µg/L) 0.04(U)     

4,4'-DDT (µg/L) 0.04(U)     

Aldrin (µg/L) 0.02(U)     

alpha-BHC (µg/L) 0.02(U)     

alpha-Chlordane (µg/L) 0.02(U)     

beta-BHC (µg/L) 0.02(U)     

delta-BHC (µg/L) 0.02(U)     

Dieldrin (µg/L) 0.04(U)     

Endosulfan I (µg/L) 0.02(U)     
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Table 13.  Results for Location MW862 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Endosulfan II (µg/L) 0.04(U)     

Endosulfan sulfate (µg/L) 0.04(U)     

Endrin (µg/L) 0.04(U)     

Endrin aldehyde (µg/L) 0.04(U)     

Endrin ketone (µg/L) 0.04(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U)     

gamma-Chlordane (µg/L) 0.02(U)     

Heptachlor (µg/L) 0.02(U)     

Heptachlor epoxide (µg/L) 0.02(U)     

Methoxychlor (µg/L) 0.19(U)     

Toxaphene (µg/L) 0.96(U)     

Radiological Compounds       

Actinium-227, Dissolved (pCi/L) -11.4(U)     

Actinium-227, Gamma (pCi/L) 9.56(U)     

Alpha (pCi/L) 14.5     

Alpha, Dissolved (pCi/L) 7.81     

Americium-241, Dissolved (pCi/L) 6.05(U)     

Americium-241, Gamma (pCi/L) -10.6(U)     

Beta (pCi/L) 6.41     

Beta, Dissolved (pCi/L) 8.51     

Cesium-137, Dissolved (pCi/L) -0.29(U)     

Cesium-137, Gamma (pCi/L) -0.56(U)     

Cobalt-60, Dissolved (pCi/L) 0.65(U)     

Cobalt-60, Gamma (pCi/L) 0.72(U)     

Protactinium-231, Dissolved (pCi/L) -36.1(U)     

Protactinium-231, Gamma (pCi/L) -31.3(U)     

Radium-226 (pCi/L) 0.03(U) 0.15(U) 0.18(U) 

Radium-226, Dissolved (pCi/L) 0.16(U) 0.46   

Radium-228 (pCi/L) 0.26(U) 0.94 1.02 

Radium-228, Dissolved (pCi/L) 0.14(U) 0.14(U)   

Radium-228, Gamma (pCi/L) 2.92(U)     

Thorium-228 (pCi/L)   0.1(U) 0.15(U) 

Thorium-228, Alpha (pCi/L) 0.19(U)     

Thorium-228, Dissolved (pCi/L) 0.32(U) 0.23   

Thorium-228, Dissolved Gamma (pCi/L) 5.64(U)     

Thorium-228, Gamma (pCi/L) 1.19(U)     

Thorium-230 (pCi/L)   0.16(U) 0.22(U) 

Thorium-230, Alpha (pCi/L) 0.4     

Thorium-230, Dissolved (pCi/L) 0.1(U) 0.44   

Thorium-232 (pCi/L)   0.16 0.2(U) 

Thorium-232, Alpha (pCi/L) -0.03(U)     

Thorium-232, Dissolved (pCi/L) 0.19(U) 0.14   

Total Activity (pCi/mL) 0.75(U)     

Total Activity, Dissolved (pCi/mL) 1.97(U)     

Total Radium (pCi/L)   0.94*   

Total Radium, Dissolved (pCi/L)   0.46*   

Total Thorium (pCi/L)   0.16*   

Total Thorium, Dissolved (pCi/L)   0.82*   

Total Uranium (µg/L) 17.4   25.94* 

Total Uranium (pCi/L)   6.91*   

Total Uranium, Dissolved (µg/L) 12.6     

Total Uranium, Dissolved (pCi/L)   7.99*   

Uranium-233/234, Alpha (pCi/L) 6.39     

Uranium-233/234, Dissolved (pCi/L) 7.26     

Uranium-234 (pCi/L)   4.36 10.4 

Uranium-234, Dissolved (pCi/L)   4.46   

Uranium-235 (pCi/L)   0(U) 0.53 
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Table 13.  Results for Location MW862 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Uranium-235, Dissolved (pCi/L) 16.3(U) 0.18(U)   

Uranium-235, Gamma (pCi/L) 7.79(U)     

Uranium-235/236, Alpha (pCi/L) 0.45     

Uranium-235/236, Dissolved (pCi/L) 0.43     

Uranium-238 (pCi/L)   2.55 8.48 

Uranium-238, Alpha (pCi/L) 5.95     

Uranium-238, Dissolved (pCi/L) 5.91 3.53   

Uranium-238, Gamma (pCi/L) 63.1(U)     
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected 
isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L 
are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed 
at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical 
result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make 
a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the 
reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 14.  Results for Location MW863 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L) 1(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U)     

1,1,2-Trichloroethane (µg/L) 1(U)     

1,1-Dichloroethane (µg/L) 1(U)     

1,1-Dichloroethene (µg/L) 1(U)     

1,2-Dichloroethane (µg/L) 1(U)     

1,2-Dichloropropane (µg/L) 1(U)     

2-Butanone (µg/L) 4.92(J)     

2-Hexanone (µg/L) 5(U)     

4-Methyl-2-pentanone (µg/L) 5(U)     

Acetone (µg/L) 3.08(J)     

Benzene (µg/L) 1(U)     

Bromodichloromethane (µg/L) 1(U)     

Bromoform (µg/L) 1(U)     

Bromomethane (µg/L) 1(U)     

Carbon disulfide (µg/L) 5(U)     

Carbon tetrachloride (µg/L) 1(U)     

Chlorobenzene (µg/L) 1(U)     

Chloroethane (µg/L) 1(U)     

Chloroform (µg/L) 1(U)     

Chloromethane (µg/L) 1(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U)     

Dibromochloromethane (µg/L) 1(U)     

Ethylbenzene (µg/L) 1(U)     

Methylene chloride (µg/L) 5(U)     

Styrene (µg/L) 1(U)     

Tetrachloroethylene (µg/L) 1(U)     

Toluene (µg/L) 1(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U)     

Trichloroethylene (µg/L) 1(U)     

Vinyl chloride (µg/L) 1(U)     

Xylenes (total) (µg/L) 1(U)     

Semi-Volatile Organic Compounds       

1,2,4-Trichlorobenzene (µg/L) 40(U)     

1,2-Dichlorobenzene (µg/L) 40(U)     

1,3-Dichlorobenzene (µg/L) 40(U)     

1,4-Dichlorobenzene (µg/L) 40(U)     

2,4,5-Trichlorophenol (µg/L) 40(U)     

2,4,6-Trichlorophenol (µg/L) 40(U)     

2,4-Dichlorophenol (µg/L) 40(U)     

2,4-Dimethylphenol (µg/L) 40(U)     

2,4-Dinitrophenol (µg/L) 80(U)     

2-Chloronaphthalene (µg/L) 4(U)     

2-Chlorophenol (µg/L) 40(U)     

2-Methyl-4,6-dinitrophenol (µg/L) 40(U)     

2-Methylnaphthalene (µg/L) 4(U)     

2-Nitroaniline (µg/L) 40(U)     

2-Nitrophenol (µg/L) 40(U)     

3,3'-Dichlorobenzidine (µg/L) 40(U)     

3-Nitroaniline (µg/L) 40(U)     

4-Bromophenylphenylether (µg/L) 40(U)     

4-Chloro-3-methylphenol (µg/L) 40(U)     

4-Chloroaniline (µg/L) 40(U)     

4-Chlorophenylphenylether (µg/L) 40(U)     



Page 2 of 5 

Table 14.  Results for Location MW863 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

4-Nitroaniline (µg/L) 40(U)     

4-Nitrophenol (µg/L) 40(U)     

bis(2-Chloroethoxy)methane (µg/L) 40(U)     

bis(2-Chloroethyl) ether (µg/L) 40(U)     

bis(2-Chloroisopropyl)ether (µg/L) 40(U)     

bis(2-Ethylhexyl)phthalate (µg/L) 40(U)     

Butylbenzylphthalate (µg/L) 40(U)     

Carbazole (µg/L) 40(U)     

Dibenzofuran (µg/L) 40(U)     

Diethylphthalate (µg/L) 40(U)     

Dimethylphthalate (µg/L) 40(U)     

Di-n-butylphthalate (µg/L) 40(U)     

Di-n-octylphthalate (µg/L) 40(U)     

Hexachlorobenzene (µg/L) 40(U)     

Hexachlorobutadiene (µg/L) 40(U)     

Hexachlorocyclopentadiene (µg/L) 40(U)     

Hexachloroethane (µg/L) 40(U)     

Isophorone (µg/L) 40(U)     

m,p-Cresols (µg/L) 40(U)     

N-Nitroso-di-n-propylamine (µg/L) 40(U)     

N-Nitrosodiphenylamine (µg/L) 40(U)     

o-Cresol (µg/L) 40(U)     

Pentachlorophenol (µg/L) 40(U)     

Phenol (µg/L) 40(U)     

Explosives       

2,4-Dinitrotoluene (µg/L) 40(U)     

2,6-Dinitrotoluene (µg/L) 40(U)     

Nitrobenzene (µg/L) 40(U)     

Metals       

Aluminum (µg/L) 78.4(B)     

Aluminum, Dissolved (µg/L) 71(U)     

Antimony (µg/L) 0.51(U)     

Antimony, Dissolved (µg/L) 0.29(B)     

Arsenic (µg/L) 5.1(U)     

Arsenic, Dissolved (µg/L) 6.33     

Barium (µg/L) 7.34     

Barium, Dissolved (µg/L) 6.71     

Beryllium (µg/L) 0.3(B)     

Beryllium, Dissolved (µg/L) 0.23(U)     

Boron (µg/L) 1090     

Boron, Dissolved (µg/L) 1200     

Cadmium (µg/L) 0.69(B)     

Cadmium, Dissolved (µg/L) 0.61(U)     

Calcium (µg/L) 183000     

Calcium, Dissolved (µg/L) 145000     

Chromium (µg/L) 2.1(U)     

Chromium, Dissolved (µg/L) 2.1(U)     

Cobalt (µg/L) 1.95(B)     

Cobalt, Dissolved (µg/L) 1.1(U)     

Copper (µg/L) 13.3     

Copper, Dissolved (µg/L) 31.6     

Iron (µg/L) 56.6(B)     

Iron, Dissolved (µg/L) 27.2(B)     

Lead (µg/L) 0.84(B)     

Lead, Dissolved (µg/L) 0.2(B)     

Lithium (µg/L) 83.9     

Lithium, Dissolved (µg/L) 92.7     
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Table 14.  Results for Location MW863 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Magnesium (µg/L) 145000(E)     

Magnesium, Dissolved (µg/L) 155000(NE)     

Manganese (µg/L) 234     

Manganese, Dissolved (µg/L) 227     

Mercury (µg/L) 0.03(U)     

Mercury, Dissolved (µg/L) 0.03(U)     

Nickel (µg/L) 3.59(B)     

Nickel, Dissolved (µg/L) 3(U)     

Potassium (µg/L) 20500     

Potassium, Dissolved (µg/L) 20100     

Selenium (µg/L) 7.8(U)     

Selenium, Dissolved (µg/L) 1.6(U)     

Silver (µg/L) 0.08(B)     

Silver, Dissolved (µg/L) 0.01(U)     

Sodium (µg/L) 152000(E)     

Sodium, Dissolved (µg/L) 153000     

Thallium (µg/L) 2.34(B)     

Thallium, Dissolved (µg/L) 0.02(B)     

Vanadium (µg/L) 2.5(U)     

Vanadium, Dissolved (µg/L) 2.5(U)     

Zinc (µg/L) 24.5     

Zinc, Dissolved (µg/L) 22.1     

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L) 2.4(U)     

Acenaphthylene (µg/L) 2.4(U)     

Anthracene (µg/L) 2.4(U)     

Benzo(a)anthracene (µg/L) 0.24(U)     

Benzo(a)pyrene (µg/L) 0.24(U)     

Benzo(b)fluoranthene (µg/L) 0.24(U)     

Benzo(ghi)perylene (µg/L) 0.24(U)     

Benzo(k)fluoranthene (µg/L) 0.12(U)     

Chrysene (µg/L) 0.24(U)     

Dibenzo(a,h)anthracene (µg/L) 0.24(U)     

Fluoranthene (µg/L) 0.24(U)     

Fluorene (µg/L) 2.4(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.24(U)     

Naphthalene (µg/L) 2.4(U)     

Phenanthrene (µg/L) 2.4(J)     

Pyrene (µg/L) 0.24(U)     

PCBs       

Aroclor-1016 (µg/L) 0.1(U)     

Aroclor-1221 (µg/L) 0.1(U)     

Aroclor-1232 (µg/L) 0.1(U)     

Aroclor-1242 (µg/L) 0.1(U)     

Aroclor-1248 (µg/L) 0.1(U)     

Aroclor-1254 (µg/L) 0.1(U)     

Aroclor-1260 (µg/L) 0.1(U)     

Pesticides       

4,4'-DDD (µg/L) 0.04(U)     

4,4'-DDE (µg/L) 0.04(U)     

4,4'-DDT (µg/L) 0.04(U)     

Aldrin (µg/L) 0.02(U)     

alpha-BHC (µg/L) 0.02(U)     

alpha-Chlordane (µg/L) 0.02(U)     

beta-BHC (µg/L) 0.02(U)     

delta-BHC (µg/L) 0.02(U)     

Dieldrin (µg/L) 0.04(U)     
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Table 14.  Results for Location MW863 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Endosulfan I (µg/L) 0.02(U)     

Endosulfan II (µg/L) 0.04(U)     

Endosulfan sulfate (µg/L) 0.04(U)     

Endrin (µg/L) 0.04(U)     

Endrin aldehyde (µg/L) 0.04(U)     

Endrin ketone (µg/L) 0.04(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U)     

gamma-Chlordane (µg/L) 0.02(U)     

Heptachlor (µg/L) 0.02(U)     

Heptachlor epoxide (µg/L) 0.02(U)     

Methoxychlor (µg/L) 0.2(U)     

Toxaphene (µg/L) 0.98(U)     

Radiological Compounds       

Actinium-227, Dissolved (pCi/L) -7.94(U)     

Actinium-227, Gamma (pCi/L) -2.99(U)     

Alpha (pCi/L) 4.68     

Alpha, Dissolved (pCi/L) 3.52     

Americium-241, Dissolved (pCi/L) -11.5(U)     

Americium-241, Gamma (pCi/L) -2.54(U)     

Beta (pCi/L) 24.1     

Beta, Dissolved (pCi/L) 18.6     

Cesium-137, Dissolved (pCi/L) -1.02(U)     

Cesium-137, Gamma (pCi/L) 0(UUI)     

Cobalt-60, Dissolved (pCi/L) 1.31(U)     

Cobalt-60, Gamma (pCi/L) -0.28(U)     

Protactinium-231, Dissolved (pCi/L) 46.5(U)     

Protactinium-231, Gamma (pCi/L) -28.9(U)     

Radium-226 (pCi/L) 0.4(U) 0.19(U) 0.33 

Radium-226, Dissolved (pCi/L) 0.66     

Radium-228 (pCi/L) 0.32(U) 1.58 1.09 

Radium-228, Dissolved (pCi/L) -0.01(U)     

Radium-228, Gamma (pCi/L) 0(UUI)     

Thorium-228 (pCi/L)   0.5 -0.03(U) 

Thorium-228, Alpha (pCi/L) 0.22(U)     

Thorium-228, Dissolved (pCi/L) 0.03(U)     

Thorium-228, Dissolved Gamma (pCi/L) 0(UUI)     

Thorium-228, Gamma (pCi/L) 0.39(U)     

Thorium-230 (pCi/L)   0.71 0.1(U) 

Thorium-230, Alpha (pCi/L) 0.56     

Thorium-230, Dissolved (pCi/L) -0.08(U)     

Thorium-232 (pCi/L)   0.22 0.08(U) 

Thorium-232, Alpha (pCi/L) 0.03(U)     

Thorium-232, Dissolved (pCi/L) 0.05(U)     

Total Activity (pCi/mL) 0.02(U)     

Total Activity, Dissolved (pCi/mL) -0.2(U)     

Total Radium (pCi/L)   0.19*   

Total Thorium (pCi/L)   1.42*   

Total Uranium (µg/L) 8.39   3.3* 

Total Uranium (pCi/L)   2.16   

Total Uranium, Dissolved (µg/L) 8.2     

Uranium-233/234, Alpha (pCi/L) 3.58     

Uranium-233/234, Dissolved (pCi/L) 3.09     

Uranium-234 (pCi/L)   1.2(J) 2.12 

Uranium-235 (pCi/L)   0.15 0.25(U) 

Uranium-235, Dissolved (pCi/L) 5.56(U)     

Uranium-235, Gamma (pCi/L) 1.55(U)     

Uranium-235/236, Alpha (pCi/L) 0.24(U)     
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Table 14.  Results for Location MW863 

Parameter (unit) 10/2/2003 6/24/2010 10/25/2010 

Uranium-235/236, Dissolved (pCi/L) 0.23     

Uranium-238 (pCi/L)   0.8(J) 1.05 

Uranium-238, Alpha (pCi/L) 2.64     

Uranium-238, Dissolved (pCi/L) 2.45     

Uranium-238, Gamma (pCi/L) 0(UUI)     
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing 
the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium 
values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an 
analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the 
calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence 
based upon a mass spectral library search to make a tentative identification of the analyte; R = 
analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample 
analysis for an analyte is out of control. 
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Table 15.  Results for Location MW922 

Parameter (unit) 12/22/2009 12/23/2009 11/1/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L) 0.32(U)     

1,1,2,2-Tetrachloroethane (µg/L) 0.25(U)     

1,1,2-Trichloroethane (µg/L) 0.25(U)     

1,1-Dichloroethane (µg/L) 0.3(U)     

1,1-Dichloroethylene (µg/L) 0.3(U)     

1,2-Dichloroethane (µg/L) 0.25(U)     

1,2-Dichloropropane (µg/L) 0.25(U)     

2-Butanone (µg/L) 1.25(U)     

2-Hexanone (µg/L) 1.25(U)     

4-Methyl-2-pentanone (µg/L) 1.25(U)     

Acetone (µg/L) 1.5(U)     

Benzene (µg/L) 0.3(U)     

Bromodichloromethane (µg/L) 0.25(U)     

Bromoform (µg/L) 0.25(U)     

Bromomethane (µg/L) 0.3(U)     

Carbon disulfide (µg/L) 1.25(U)     

Carbon tetrachloride (µg/L) 0.3(U)     

Chlorobenzene (µg/L) 0.25(U)     

Chloroethane (µg/L) 0.3(U)     

Chloroform (µg/L) 0.25(U)     

Chloromethane (µg/L) 0.3(U)     

cis-1,2-Dichloroethylene (µg/L) 0.3(U)     

cis-1,3-Dichloropropylene (µg/L) 0.25(U)     

Ethylbenzene (µg/L) 0.25(U)     

Methylene chloride (µg/L) 2(U)     

Styrene (µg/L) 0.25(U)     

Tetrachloroethylene (µg/L) 0.3(U)     

Toluene (µg/L) 0.25(U)     

trans-1,2-Dichloroethylene (µg/L) 0.3(U)     

trans-1,3-Dichloropropylene (µg/L) 0.25(U)     

Trichloroethylene (µg/L) 0.25(U)     

Vinyl chloride (µg/L) 0.5(U)     

Xylenes (total) (µg/L) 0.3(U)     

Semi-Volatile Organic Compounds       

1,1'-Biphenyl (µg/L) 3(U)     

2,4,5-Trichlorophenol (µg/L) 2(U)     

2,4,6-Trichlorophenol (µg/L) 2(U)     

2,4-Dichlorophenol (µg/L) 2(U)     

2,4-Dimethylphenol (µg/L) 2(U)     

2,4-Dinitrophenol (µg/L) 5(U)     

2-Chloronaphthalene (µg/L) 0.3(U)     

2-Chlorophenol (µg/L) 2(U)     

2-Methyl-4,6-dinitrophenol (µg/L) 3(U)     

2-Methylnaphthalene (µg/L) 0.3(U)     

2-Nitrophenol (µg/L) 2(U)     

3,3'-Dichlorobenzidine (µg/L) 2(U)     

4-Bromophenylphenylether (µg/L) 2(U)     

4-Chloro-3-methylphenol (µg/L) 2(U)     

4-Chloroaniline (µg/L) 2(U)     

4-Chlorophenylphenylether (µg/L) 2(U)     

4-Nitrophenol (µg/L) 2(U)     

Acetophenone (µg/L) 2(U)     

Atrazine (µg/L) 3(U)     

Benzaldehyde (µg/L) 3(U)     

bis(2-Chloroethoxy)methane (µg/L) 3(U)     

bis(2-Chloroethyl) ether (µg/L) 2(U)     
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Table 15.  Results for Location MW922 

Parameter (unit) 12/22/2009 12/23/2009 11/1/2010 

bis(2-Chloroisopropyl)ether (µg/L) 2(U)     

bis(2-Ethylhexyl)phthalate (µg/L) 2(U)     

Butylbenzylphthalate (µg/L) 2(U)     

Caprolactam (µg/L) 2(U)     

Carbazole (µg/L) 0.2(U)     

Dibenzofuran (µg/L) 2(U)     

Diethylphthalate (µg/L) 2(U)     

Dimethylphthalate (µg/L) 2(U)     

Di-n-butylphthalate (µg/L) 2(U)     

Di-n-octylphthalate (µg/L) 3(U)     

Diphenylamine (µg/L) 3(U)     

Hexachlorobenzene (µg/L) 2(U)     

Hexachlorobutadiene (µg/L) 2(U)     

Hexachlorocyclopentadiene (µg/L) 3(U)     

Hexachloroethane (µg/L) 2(U)     

Isophorone (µg/L) 3(U)     

m,p-Cresols (µg/L) 3(U)     

m-Nitroaniline (µg/L) 2(U)     

N-Nitrosodipropylamine (µg/L) 2(U)     

o-Cresol (µg/L) 2(U)     

o-Nitroaniline (µg/L) 2(U)     

Pentachlorophenol (µg/L) 2(U)     

Phenol (µg/L) 1(U)     

p-Nitroaniline (µg/L) 3(U)     

Explosives       

2,4-Dinitrotoluene (µg/L) 2(U)     

2,6-Dinitrotoluene (µg/L) 2(U)     

Nitrobenzene (µg/L) 3(U)     

Metals       

Antimony (µg/L) 3(U)     

Antimony, Dissolved (µg/L)   3(U)   

Arsenic (µg/L) 1.6(U)     

Arsenic, Dissolved (µg/L)   1.6(U)   

Barium (µg/L) 12.7     

Barium, Dissolved (µg/L)   6.62   

Beryllium (µg/L) 0.1(U)     

Beryllium, Dissolved (µg/L)   0.1(U)   

Cadmium (µg/L) 0.11(U)     

Cadmium, Dissolved (µg/L)   0.11(U)   

Chromium (µg/L) 2.55(J)     

Chromium, Dissolved (µg/L)   3.16(J)   

Lead (µg/L) 1.69(J)     

Lead, Dissolved (µg/L)   0.5(U)   

Mercury (µg/L) 0.07(U)     

Mercury, Dissolved (µg/L)   0.07(U)   

Nickel (µg/L) 9.77     

Nickel, Dissolved (µg/L)   11.5   

Selenium (µg/L) 1.71(J)     

Selenium, Dissolved (µg/L)   1(U)   

Silver (µg/L) 1(U)     

Silver, Dissolved (µg/L)   1(U)   

Thallium (µg/L) 0.3(U)     

Thallium, Dissolved (µg/L)   0.3(U)   

Zinc (µg/L) 53.4     

Zinc, Dissolved (µg/L)   22.6   

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L) 0.11(J)     
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Table 15.  Results for Location MW922 

Parameter (unit) 12/22/2009 12/23/2009 11/1/2010 

Acenaphthylene (µg/L) 0.11(U)     

Anthracene (µg/L) 0.12(U)     

Benzo(a)anthracene (µg/L) 0.01(U)     

Benzo(a)pyrene (µg/L) 0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.01(U)     

Benzo(ghi)perylene (µg/L) 0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.01(J)     

Chrysene (µg/L) 0.01(U)     

Dibenzo(a,h)anthracene (µg/L) 0.01(U)     

Fluoranthene (µg/L) 0.01(U)     

Fluorene (µg/L) 0.11(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.01(U)     

Naphthalene (µg/L) 0.11(U)     

Phenanthrene (µg/L) 0.11(U)     

Pyrene (µg/L) 0.01(U)     

PCBs       

Aroclor-1016 (µg/L) 0.03(U)     

Aroclor-1221 (µg/L) 0.03(U)     

Aroclor-1232 (µg/L) 0.03(U)     

Aroclor-1242 (µg/L) 0.03(U)     

Aroclor-1248 (µg/L) 0.03(U)     

Aroclor-1254 (µg/L) 0.03(U)     

Aroclor-1260 (µg/L) 0.03(U)     

Pesticides       

4,4'-DDD (µg/L) 0.01(U)     

4,4'-DDE (µg/L) 0(U)     

4,4'-DDT (µg/L) 0.01(U)     

Aldrin (µg/L) 0(U)     

alpha-BHC (µg/L) 0(U)     

alpha-Chlordane (µg/L) 0(U)     

beta-BHC (µg/L) 0.01(U)     

delta-BHC (µg/L) 0(U)     

Dieldrin (µg/L) 0.01(U)     

Endosulfan I (µg/L) 0(U)     

Endosulfan II (µg/L) 0.01(U)     

Endosulfan sulfate (µg/L) 0.01(U)     

Endrin (µg/L) 0.01(U)     

Endrin aldehyde (µg/L) 0(U)     

Endrin ketone (µg/L) 0.01(U)     

gamma-BHC (Lindane) (µg/L) 0(U)     

gamma-Chlordane (µg/L) 0(U)     

Heptachlor (µg/L) 0(U)     

Heptachlor epoxide (µg/L) 0(U)     

Methoxychlor (µg/L) 0.05(U)     

Toxaphene (µg/L) 0.15(U)     

Radiological Compounds       

Actinium-227 (pCi/L) -8.62(U)     

Actinium-227, Dissolved (pCi/L)   -11.4(U)   

Americium-241 (pCi/L) 3.7(U)     

Americium-241, Dissolved (pCi/L)   -5.23(U)   

Cesium-137 (pCi/L) -0.31(U)     

Cesium-137, Dissolved (pCi/L)   1.06(U)   

Cobalt-60 (pCi/L) 0.31(U)     

Cobalt-60, Dissolved (pCi/L)   0.84(U)   

Plutonium-238 (pCi/L) 0(U)     

Plutonium-238, Dissolved (pCi/L)   0(U)   

Plutonium-239/240 (pCi/L) -0.01(U)     
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Table 15.  Results for Location MW922 

Parameter (unit) 12/22/2009 12/23/2009 11/1/2010 

Plutonium-239/240, Dissolved (pCi/L)   0(U)   

Potassium-40 (pCi/L) -26.6(U)     

Potassium-40, Dissolved (pCi/L)   0(U)   

Protactinium-231 (pCi/L) -1.54(U)     

Protactinium-231, Dissolved (pCi/L)   -4.99(U)   

Radium-226 (pCi/L) 53.1(U)   0.08(U) 

Radium-226, Dissolved (pCi/L)   3.79(U)   

Radium-228 (pCi/L) -2.16(U)   0.16(U) 

Radium-228, Dissolved (pCi/L)   -4.77(U)   

Strontium-90 (pCi/L) 0.71     

Strontium-90, Dissolved (pCi/L)   0.18(U)   

Thorium-228 (pCi/L) 0.72   0.23 

Thorium-228, Dissolved (pCi/L)   2.46(U)   

Thorium-230 (pCi/L) 0.32   0.07(U) 

Thorium-230, Dissolved (pCi/L)   0.02(U)   

Thorium-232 (pCi/L) 0.15   0.24 

Thorium-232, Dissolved (pCi/L)   0(U)   

Total Uranium (µg/L)     27.71* 

Uranium-233/234 (pCi/L) 12.3     

Uranium-233/234, Dissolved (pCi/L)   12.5   

Uranium-234 (pCi/L)     11.2 

Uranium-235 (pCi/L) 10.7(U)   0.82 

Uranium-235, Dissolved (pCi/L)   -1.98(U)   

Uranium-235/236 (pCi/L) 0.42     

Uranium-235/236, Dissolved (pCi/L)   0.58   

Uranium-238 (pCi/L) 10.2   9.02 

Uranium-238, Dissolved (pCi/L)   8.24(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the 
detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values 
reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting 
limit; R = analytical result is unusable. 
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Table 16.  Results for Location MW934 

Parameter (unit) 12/22/2009 10/28/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 0.32(U)   

1,1,2,2-Tetrachloroethane (µg/L) 0.25(U)   

1,1,2-Trichloroethane (µg/L) 0.25(U)   

1,1-Dichloroethane (µg/L) 0.3(U)   

1,1-Dichloroethylene (µg/L) 0.3(U)   

1,2-Dichloroethane (µg/L) 0.25(U)   

1,2-Dichloropropane (µg/L) 0.25(U)   

2-Butanone (µg/L) 1.25(U)   

2-Hexanone (µg/L) 1.25(U)   

4-Methyl-2-pentanone (µg/L) 1.25(U)   

Acetone (µg/L) 1.5(U)   

Benzene (µg/L) 0.3(U)   

Bromodichloromethane (µg/L) 0.25(U)   

Bromoform (µg/L) 0.25(U)   

Bromomethane (µg/L) 0.3(U)   

Carbon disulfide (µg/L) 1.25(U)   

Carbon tetrachloride (µg/L) 0.3(U)   

Chlorobenzene (µg/L) 0.25(U)   

Chloroethane (µg/L) 0.3(U)   

Chloroform (µg/L) 3.61   

Chloromethane (µg/L) 0.3(U)   

cis-1,2-Dichloroethylene (µg/L) 0.3(U)   

cis-1,3-Dichloropropylene (µg/L) 0.25(U)   

Ethylbenzene (µg/L) 0.25(U)   

Methylene chloride (µg/L) 2(U)   

Styrene (µg/L) 0.25(U)   

Tetrachloroethylene (µg/L) 0.3(U)   

Toluene (µg/L) 0.25(U)   

trans-1,2-Dichloroethylene (µg/L) 0.3(U)   

trans-1,3-Dichloropropylene (µg/L) 0.25(U)   

Trichloroethylene (µg/L) 0.25(U)   

Vinyl chloride (µg/L) 0.5(U)   

Xylenes (total) (µg/L) 0.3(U)   

Semi-Volatile Organic Compounds     

1,1'-Biphenyl (µg/L) 3(U)   

2,4,5-Trichlorophenol (µg/L) 2(U)   

2,4,6-Trichlorophenol (µg/L) 2(U)   

2,4-Dichlorophenol (µg/L) 2(U)   

2,4-Dimethylphenol (µg/L) 2(U)   

2,4-Dinitrophenol (µg/L) 5(U)   

2-Chloronaphthalene (µg/L) 0.3(U)   

2-Chlorophenol (µg/L) 2(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 3(U)   

2-Methylnaphthalene (µg/L) 0.3(U)   

2-Nitrophenol (µg/L) 2(U)   

3,3'-Dichlorobenzidine (µg/L) 2(U)   

4-Bromophenylphenylether (µg/L) 2(U)   

4-Chloro-3-methylphenol (µg/L) 2(U)   

4-Chloroaniline (µg/L) 2(U)   

4-Chlorophenylphenylether (µg/L) 2(U)   

4-Nitrophenol (µg/L) 2(U)   

Acetophenone (µg/L) 2(U)   

Atrazine (µg/L) 3(U)   

Benzaldehyde (µg/L) 3(U)   

bis(2-Chloroethoxy)methane (µg/L) 3(U)   

bis(2-Chloroethyl) ether (µg/L) 2(U)   
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Table 16.  Results for Location MW934 

Parameter (unit) 12/22/2009 10/28/2010 

bis(2-Chloroisopropyl)ether (µg/L) 2(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 2(U)   

Butylbenzylphthalate (µg/L) 2(U)   

Caprolactam (µg/L) 2(U)   

Carbazole (µg/L) 0.2(U)   

Dibenzofuran (µg/L) 2(U)   

Diethylphthalate (µg/L) 2(U)   

Dimethylphthalate (µg/L) 2(U)   

Di-n-butylphthalate (µg/L) 2(U)   

Di-n-octylphthalate (µg/L) 3(U)   

Diphenylamine (µg/L) 3(U)   

Hexachlorobenzene (µg/L) 2(U)   

Hexachlorobutadiene (µg/L) 2(U)   

Hexachlorocyclopentadiene (µg/L) 3(U)   

Hexachloroethane (µg/L) 2(U)   

Isophorone (µg/L) 3(U)   

m,p-Cresols (µg/L) 3(U)   

m-Nitroaniline (µg/L) 2(U)   

N-Nitrosodipropylamine (µg/L) 2(U)   

o-Cresol (µg/L) 2(U)   

o-Nitroaniline (µg/L) 2(U)   

Pentachlorophenol (µg/L) 2(U)   

Phenol (µg/L) 1(U)   

p-Nitroaniline (µg/L) 3(U)   

Explosives     

2,4-Dinitrotoluene (µg/L) 2(U)   

2,6-Dinitrotoluene (µg/L) 2(U)   

Nitrobenzene (µg/L) 3(U)   

Metals     

Antimony (µg/L) 3(U)   

Antimony, Dissolved (µg/L) 3(U)   

Arsenic (µg/L) 2.68(J)   

Arsenic, Dissolved (µg/L) 1.6(U)   

Barium (µg/L) 17   

Barium, Dissolved (µg/L) 17   

Beryllium (µg/L) 0.1(U)   

Beryllium, Dissolved (µg/L) 0.1(U)   

Cadmium (µg/L) 0.11(U)   

Cadmium, Dissolved (µg/L) 0.11(U)   

Chromium (µg/L) 2.19(J)   

Chromium, Dissolved (µg/L) 2.45(J)   

Lead (µg/L) 0.68(J)   

Lead, Dissolved (µg/L) 0.5(U)   

Mercury (µg/L) 0.07   

Mercury, Dissolved (µg/L) 0.07(U)   

Nickel (µg/L) 8.27   

Nickel, Dissolved (µg/L) 8.88   

Selenium (µg/L) 1(U)   

Selenium, Dissolved (µg/L) 1(J)   

Silver (µg/L) 1(U)   

Silver, Dissolved (µg/L) 1(U)   

Thallium (µg/L) 0.3(U)   

Thallium, Dissolved (µg/L) 0.3(U)   

Zinc (µg/L) 30.5   

Zinc, Dissolved (µg/L) 8.16(J)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 0.12(U)   
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Table 16.  Results for Location MW934 

Parameter (unit) 12/22/2009 10/28/2010 

Acenaphthylene (µg/L) 0.12(U)   

Anthracene (µg/L) 0.12(U)   

Benzo(a)anthracene (µg/L) 0.02(U)   

Benzo(a)pyrene (µg/L) 0.02(U)   

Benzo(b)fluoranthene (µg/L) 0.02(U)   

Benzo(ghi)perylene (µg/L) 0.02(U)   

Benzo(k)fluoranthene (µg/L) 0.02(U)   

Chrysene (µg/L) 0.02(U)   

Dibenzo(a,h)anthracene (µg/L) 0.02(U)   

Fluoranthene (µg/L) 0.02(U)   

Fluorene (µg/L) 0.12(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 0.02(U)   

Naphthalene (µg/L) 0.12(U)   

Phenanthrene (µg/L) 0.12(U)   

Pyrene (µg/L) 0.02(U)   

PCBs     

Aroclor-1016 (µg/L) 0.03(U)   

Aroclor-1221 (µg/L) 0.03(U)   

Aroclor-1232 (µg/L) 0.03(U)   

Aroclor-1242 (µg/L) 0.03(U)   

Aroclor-1248 (µg/L) 0.03(U)   

Aroclor-1254 (µg/L) 0.03(U)   

Aroclor-1260 (µg/L) 0.03(U)   

Pesticides     

4,4'-DDD (µg/L) 0.01(U)   

4,4'-DDE (µg/L) 0(U)   

4,4'-DDT (µg/L) 0.01(U)   

Aldrin (µg/L) 0(U)   

alpha-BHC (µg/L) 0(U)   

alpha-Chlordane (µg/L) 0(U)   

beta-BHC (µg/L) 0.01(U)   

delta-BHC (µg/L) 0(U)   

Dieldrin (µg/L) 0.01(U)   

Endosulfan I (µg/L) 0(U)   

Endosulfan II (µg/L) 0.01(U)   

Endosulfan sulfate (µg/L) 0.01(U)   

Endrin (µg/L) 0.01(U)   

Endrin aldehyde (µg/L) 0(U)   

Endrin ketone (µg/L) 0.01(U)   

gamma-BHC (Lindane) (µg/L) 0(U)   

gamma-Chlordane (µg/L) 0(U)   

Heptachlor (µg/L) 0(U)   

Heptachlor epoxide (µg/L) 0(U)   

Methoxychlor (µg/L) 0.05(U)   

Toxaphene (µg/L) 0.15(U)   

Radiological Compounds     

Actinium-227 (pCi/L) -11.2(U)   

Actinium-227, Dissolved (pCi/L) -17.6(U)   

Americium-241 (pCi/L) -4.53(U)   

Americium-241, Dissolved (pCi/L) 3.09(U)   

Cesium-137 (pCi/L) -0.72(U)   

Cesium-137, Dissolved (pCi/L) 1.56(U)   

Cobalt-60 (pCi/L) 0.47(U)   

Cobalt-60, Dissolved (pCi/L) 0.14(U)   

Potassium-40 (pCi/L) 13.9(U)   

Potassium-40, Dissolved (pCi/L) 9.01(U)   

Protactinium-231 (pCi/L) 53.7(U)   
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Table 16.  Results for Location MW934 

Parameter (unit) 12/22/2009 10/28/2010 

Protactinium-231, Dissolved (pCi/L) 11.1(U)   

Radium-226 (pCi/L) 2.58 0.14(U) 

Radium-226, Dissolved (pCi/L) 3.93(U)   

Radium-228 (pCi/L) -5.83(U) 0.36 

Radium-228, Dissolved (pCi/L) 0.04(U)   

Thorium-228 (pCi/L) 0.56(U) 0.28 

Thorium-228, Dissolved (pCi/L) 2.08(U)   

Thorium-230 (pCi/L) -0.01(U) 0.46 

Thorium-230, Dissolved (pCi/L) -0.04(U)   

Thorium-232 (pCi/L) 0.02(U) 0.08 

Thorium-232, Dissolved (pCi/L) -0.01(U)   

Total Uranium (µg/L)   26.19* 

Uranium-233/234 (pCi/L) 11.7   

Uranium-233/234, Dissolved (pCi/L) 13.3   

Uranium-234 (pCi/L)   11.5 

Uranium-235 (pCi/L) 4.05(U) 0.41 

Uranium-235, Dissolved (pCi/L) 1.22(U)   

Uranium-235/236 (pCi/L) 0.73   

Uranium-235/236, Dissolved (pCi/L) 0.72   

Uranium-238 (pCi/L) 9.35 8.58 

Uranium-238, Dissolved (pCi/L) 12(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result 
of summing the detected isotopes; if no isotopes were detected the total value is also a 
non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-
detect at the reporting limit; R = analytical result is unusable. 
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Table 17.  Results for Location MW935 

Parameter (unit) 1/16/2010 1/27/2010 10/27/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L) 0.32(U)     

1,1,2,2-Tetrachloroethane (µg/L) 0.25(U)     

1,1,2-Trichloroethane (µg/L) 0.25(U)     

1,1-Dichloroethane (µg/L) 0.3(U)     

1,1-Dichloroethylene (µg/L) 0.3(U)     

1,2-Dichloroethane (µg/L) 0.25(U)     

1,2-Dichloropropane (µg/L) 0.25(U)     

2-Butanone (µg/L) 1.25(U)     

2-Hexanone (µg/L) 1.25(U)     

4-Methyl-2-pentanone (µg/L) 1.25(U)     

Acetone (µg/L) 1.5(U)     

Benzene (µg/L) 0.3(U)     

Bromodichloromethane (µg/L) 0.25(U)     

Bromoform (µg/L) 0.25(U)     

Bromomethane (µg/L) 0.3(U)     

Carbon disulfide (µg/L) 1.25(U)     

Carbon tetrachloride (µg/L) 0.3(U)     

Chlorobenzene (µg/L) 0.25(U)     

Chloroethane (µg/L) 0.3(U)     

Chloroform (µg/L) 0.25(U)     

Chloromethane (µg/L) 0.3(U)     

cis-1,2-Dichloroethylene (µg/L) 0.3(U)     

cis-1,3-Dichloropropylene (µg/L) 0.25(U)     

Ethylbenzene (µg/L) 0.25(U)     

Methylene chloride (µg/L) 2(U)     

Styrene (µg/L) 0.25(U)     

Tetrachloroethylene (µg/L) 0.3(U)     

Toluene (µg/L) 0.25(U)     

trans-1,2-Dichloroethylene (µg/L) 0.3(U)     

trans-1,3-Dichloropropylene (µg/L) 0.25(U)     

Trichloroethylene (µg/L) 0.25(U)     

Vinyl chloride (µg/L) 0.5(U)     

Xylenes (total) (µg/L) 0.3(U)     

Semi-Volatile Organic Compounds       

1,1'-Biphenyl (µg/L) 2.78(U)     

2,4,5-Trichlorophenol (µg/L) 1.85(U)     

2,4,6-Trichlorophenol (µg/L) 1.85(U)     

2,4-Dichlorophenol (µg/L) 1.85(U)     

2,4-Dimethylphenol (µg/L) 1.85(U)     

2,4-Dinitrophenol (µg/L) 4.63(U)     

2-Chloronaphthalene (µg/L) 0.28(U)     

2-Chlorophenol (µg/L) 1.85(U)     

2-Methyl-4,6-dinitrophenol (µg/L) 2.78(U)     

2-Methylnaphthalene (µg/L) 0.28(U)     

2-Nitrophenol (µg/L) 1.85(U)     

3,3'-Dichlorobenzidine (µg/L) 1.85(U)     

4-Bromophenylphenylether (µg/L) 1.85(U)     

4-Chloro-3-methylphenol (µg/L) 1.85(U)     

4-Chloroaniline (µg/L) 1.85(U)     

4-Chlorophenylphenylether (µg/L) 1.85(U)     

4-Nitrophenol (µg/L) 1.85(U)     

Acetophenone (µg/L) 1.85(U)     

Atrazine (µg/L) 2.78(U)     

Benzaldehyde (µg/L) 2.78(U)     

bis(2-Chloroethoxy)methane (µg/L) 2.78(U)     

bis(2-Chloroethyl) ether (µg/L) 1.85(U)     
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Table 17.  Results for Location MW935 

Parameter (unit) 1/16/2010 1/27/2010 10/27/2010 

bis(2-Chloroisopropyl)ether (µg/L) 1.85(U)     

bis(2-Ethylhexyl)phthalate (µg/L) 1.85(U)     

Butylbenzylphthalate (µg/L) 1.85(U)     

Caprolactam (µg/L) 1.85(U)     

Carbazole (µg/L) 0.18(U)     

Dibenzofuran (µg/L) 1.85(U)     

Diethylphthalate (µg/L) 1.85(U)     

Dimethylphthalate (µg/L) 1.85(U)     

Di-n-butylphthalate (µg/L) 1.85(U)     

Di-n-octylphthalate (µg/L) 2.78(U)     

Diphenylamine (µg/L) 2.78(U)     

Hexachlorobenzene (µg/L) 1.85(U)     

Hexachlorobutadiene (µg/L) 1.85(U)     

Hexachlorocyclopentadiene (µg/L) 2.78(U)     

Hexachloroethane (µg/L) 1.85(U)     

Isophorone (µg/L) 2.78(U)     

m,p-Cresols (µg/L) 2.78(U)     

m-Nitroaniline (µg/L) 1.85(U)     

N-Nitrosodipropylamine (µg/L) 1.85(U)     

o-Cresol (µg/L) 1.85(U)     

o-Nitroaniline (µg/L) 1.85(U)     

Pentachlorophenol (µg/L) 1.85(U)     

Phenol (µg/L) 0.93(U)     

p-Nitroaniline (µg/L) 2.78(U)     

Explosives       

2,4-Dinitrotoluene (µg/L) 1.85(U)     

2,6-Dinitrotoluene (µg/L) 1.85(U)     

Nitrobenzene (µg/L) 2.78(U)     

Metals       

Antimony (µg/L) 3(U)     

Antimony, Dissolved (µg/L)   3(U)   

Arsenic (µg/L) 1.6(U)     

Arsenic, Dissolved (µg/L)   1.6(U)   

Barium (µg/L) 5.98     

Barium, Dissolved (µg/L)   7.47   

Beryllium (µg/L) 0.1(U)     

Beryllium, Dissolved (µg/L)   0.1(U)   

Cadmium (µg/L) 0.11(U)     

Cadmium, Dissolved (µg/L)   0.11(U)   

Chromium (µg/L) 4.05(J)     

Chromium, Dissolved (µg/L)   2(U)   

Lead (µg/L) 0.5(U)     

Lead, Dissolved (µg/L)   0.5(U)   

Mercury (µg/L) 0.07(U)     

Mercury, Dissolved (µg/L)   0.07(U)   

Nickel (µg/L) 9.75     

Nickel, Dissolved (µg/L)   11.5   

Selenium (µg/L) 1(U)     

Selenium, Dissolved (µg/L)   1(U)   

Silver (µg/L) 1(U)     

Silver, Dissolved (µg/L)   1(U)   

Thallium (µg/L) 0.39(J)     

Thallium, Dissolved (µg/L)   0.3(U)   

Zinc (µg/L) 34.2     

Zinc, Dissolved (µg/L)   8.56(J)   

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L) 0.12(U)     
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Table 17.  Results for Location MW935 

Parameter (unit) 1/16/2010 1/27/2010 10/27/2010 

Acenaphthylene (µg/L) 0.12(U)     

Anthracene (µg/L) 0.12(U)     

Benzo(a)anthracene (µg/L) 0.02(U)     

Benzo(a)pyrene (µg/L) 0.02(U)     

Benzo(b)fluoranthene (µg/L) 0.02(U)     

Benzo(ghi)perylene (µg/L) 0.02(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U)     

Chrysene (µg/L) 0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.02(U)     

Fluoranthene (µg/L) 0.02(U)     

Fluorene (µg/L) 0.12(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.02(U)     

Naphthalene (µg/L) 0.12(U)     

Phenanthrene (µg/L) 0.12(U)     

Pyrene (µg/L) 0.02(U)     

PCBs       

Aroclor-1016 (µg/L) 0.16(U)     

Aroclor-1221 (µg/L) 0.16(U)     

Aroclor-1232 (µg/L) 0.16(U)     

Aroclor-1242 (µg/L) 0.16(U)     

Aroclor-1248 (µg/L) 0.16(U)     

Aroclor-1254 (µg/L) 0.16(U)     

Aroclor-1260 (µg/L) 0.16(U)     

Pesticides       

4,4'-DDD (µg/L) 0.01(U)     

4,4'-DDE (µg/L) 0(U)     

4,4'-DDT (µg/L) 0.01(U)     

Aldrin (µg/L) 0.02     

alpha-BHC (µg/L) 0(U)     

alpha-Chlordane (µg/L) 0(U)     

beta-BHC (µg/L) 0.01(U)     

delta-BHC (µg/L) 0(U)     

Dieldrin (µg/L) 0.01(U)     

Endosulfan I (µg/L) 0.04     

Endosulfan II (µg/L) 0.01(U)     

Endosulfan sulfate (µg/L) 0.01(U)     

Endrin (µg/L) 0.01(U)     

Endrin aldehyde (µg/L) 0(U)     

Endrin ketone (µg/L) 0.01(U)     

gamma-BHC (Lindane) (µg/L) 0(U)     

gamma-Chlordane (µg/L) 0(U)     

Heptachlor (µg/L) 0(U)     

Heptachlor epoxide (µg/L) 0(U)     

Methoxychlor (µg/L) 0.05(U)     

Toxaphene (µg/L) 0.15(U)     

Radiological Compounds       

Actinium-227 (pCi/L) -7.17(U)     

Actinium-227, Dissolved (pCi/L)   -10.6(U)   

Americium-241 (pCi/L) 4.99(U)     

Americium-241, Dissolved (pCi/L)   -2.15(U)   

Cesium-137 (pCi/L) -0.78(U)     

Cesium-137, Dissolved (pCi/L)   0.47(U)   

Cobalt-60 (pCi/L) -0.22(U)     

Cobalt-60, Dissolved (pCi/L)   -0.34(U)   

Potassium-40 (pCi/L) 26.7(U)     

Potassium-40, Dissolved (pCi/L)   27.2(U)   

Protactinium-231 (pCi/L) -78.9(U)     
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Table 17.  Results for Location MW935 

Parameter (unit) 1/16/2010 1/27/2010 10/27/2010 

Protactinium-231, Dissolved (pCi/L)   17.4(U)   

Radium-226 (pCi/L) 22.7(U)   0.06(U) 

Radium-226, Dissolved (pCi/L)   25.6(U)   

Radium-228 (pCi/L) -2.85(U)   0.22(U) 

Radium-228, Dissolved (pCi/L)   5.36(U)   

Thorium-228 (pCi/L) 3.46(U)   0.11(U) 

Thorium-228, Dissolved (pCi/L)   0.05(U)   

Thorium-230 (pCi/L) 0.01(U)   0.16(U) 

Thorium-230, Dissolved (pCi/L)   0.02(U)   

Thorium-232 (pCi/L) 0.1   0.25 

Thorium-232, Dissolved (pCi/L)   0.02(U)   

Total Uranium (µg/L)     34.55* 

Uranium-233/234 (pCi/L) 12.6     

Uranium-233/234, Dissolved (pCi/L)   13.1   

Uranium-234 (pCi/L)     13.8 

Uranium-235 (pCi/L) 1.45(U)   0.68 

Uranium-235, Dissolved (pCi/L)   -9.75(U)   

Uranium-235/236 (pCi/L) 0.67     

Uranium-235/236, Dissolved (pCi/L)   0.7   

Uranium-238 (pCi/L) 10.6(U)   11.3 

Uranium-238, Dissolved (pCi/L)   11.8(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the 
detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values 
reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting 
limit; R = analytical result is unusable. 
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Table 18.  Results for Location OW03A 

Parameter (unit) 1/8/2000 10/25/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 3.5(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 0.72(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 3(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 10(U)   

1,2-Dichlorobenzene (µg/L) 10(U)   

1,3-Dichlorobenzene (µg/L) 10(U)   

1,4-Dichlorobenzene (µg/L) 10(U)   

2,4,5-Trichlorophenol (µg/L) 10(U)   

2,4,6-Trichlorophenol (µg/L) 10(U)   

2,4-Dichlorophenol (µg/L) 10(U)   

2,4-Dimethylphenol (µg/L) 10(U)   

2,4-Dinitrophenol (µg/L) 20(U)   

2-Chloronaphthalene (µg/L) 10(U)   

2-Chlorophenol (µg/L) 10(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)   

2-Methylnaphthalene (µg/L) 10(U)   

2-Nitroaniline (µg/L) 10(U)   

2-Nitrophenol (µg/L) 10(U)   

3,3'-Dichlorobenzidine (µg/L) 10(U)   

3-Nitroaniline (µg/L) 10(U)   

4-Bromophenylphenylether (µg/L) 10(U)   

4-Chloro-3-methylphenol (µg/L) 10(U)   

4-Chloroaniline (µg/L) 10(U)   

4-Chlorophenylphenylether (µg/L) 10(U)   
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Table 18.  Results for Location OW03A 

Parameter (unit) 1/8/2000 10/25/2010 

4-Nitroaniline (µg/L) 10(U)   

4-Nitrophenol (µg/L) 10(U)   

Benzoic Acid (µg/L) 20(U)   

bis(2-Chloroethoxy)methane (µg/L) 10(U)   

bis(2-Chloroethyl) ether (µg/L) 10(U)   

bis(2-Chloroisopropyl)ether (µg/L) 10(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)   

Butylbenzylphthalate (µg/L) 10(U)   

Carbazole (µg/L) 10(U)   

Dibenzofuran (µg/L) 10(U)   

Diethylphthalate (µg/L) 10(U)   

Dimethylphthalate (µg/L) 10(U)   

Di-n-butylphthalate (µg/L) 10(U)   

Di-n-octylphthalate (µg/L) 10(U)   

Diphenylamine (µg/L) 10(U)   

Hexachlorobenzene (µg/L) 10(U)   

Hexachlorobutadiene (µg/L) 10(U)   

Hexachlorocyclopentadiene (µg/L) 10(U)   

Hexachloroethane (µg/L) 10(U)   

Isophorone (µg/L) 10(U)   

m,p-Cresols (µg/L) 10(U)   

N-Nitroso-di-n-propylamine (µg/L) 10(U)   

o-Cresol (µg/L) 10(U)   

Pentachlorophenol (µg/L) 10(U)   

Phenol (µg/L) 10(U)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 44(B)   

Aluminum, Dissolved (µg/L) 6.49(U)   

Antimony (µg/L) 3.09(B)   

Antimony, Dissolved (µg/L) 3.12(B)   

Arsenic (µg/L) 6.49(B)   

Arsenic, Dissolved (µg/L) 8.12(B)   

Barium (µg/L) 10.6   

Barium, Dissolved (µg/L) 10.8   

Beryllium (µg/L) 0.17(U)   

Beryllium, Dissolved (µg/L) 0.21(B)   

Boron (µg/L) 298   

Boron, Dissolved (µg/L) 316   

Cadmium (µg/L) 0.23(U)   

Cadmium, Dissolved (µg/L) 0.23(U)   

Calcium (µg/L) 116000   

Calcium, Dissolved (µg/L) 107000   
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Table 18.  Results for Location OW03A 

Parameter (unit) 1/8/2000 10/25/2010 

Chromium (µg/L) 1.2(B)   

Chromium, Dissolved (µg/L) 0.61(U)   

Cobalt (µg/L) 0.67(U)   

Cobalt, Dissolved (µg/L) 0.7(B)   

Copper (µg/L) 1(U)   

Copper, Dissolved (µg/L) 3.98(B)   

Iron (µg/L) 98   

Iron, Dissolved (µg/L) 2(U)   

Lead (µg/L) 0.05(U)   

Lead, Dissolved (µg/L) 0.05(U)   

Lithium (µg/L) 121   

Lithium, Dissolved (µg/L) 93.1   

Magnesium (µg/L) 225000   

Magnesium, Dissolved (µg/L) 200000   

Manganese (µg/L) 53   

Manganese, Dissolved (µg/L) 45.5   

Mercury (µg/L) 0.04(U)   

Mercury, Dissolved (µg/L) 0.04(U)   

Nickel (µg/L) 3.46(B)   

Nickel, Dissolved (µg/L) 3.58(B)   

Potassium (µg/L) 4680   

Potassium, Dissolved (µg/L) 4400   

Selenium (µg/L) 1.6(B)   

Selenium, Dissolved (µg/L) 2.99(B)   

Silver (µg/L) 0.07(U)   

Silver, Dissolved (µg/L) 0.9(B)   

Sodium (µg/L) 111000   

Sodium, Dissolved (µg/L) 110000   

Thallium (µg/L) 0.13(U)   

Thallium, Dissolved (µg/L) 0.13(U)   

Vanadium (µg/L) 0.63(U)   

Vanadium, Dissolved (µg/L) 0.63(U)   

Zinc (µg/L) 8.27   

Zinc, Dissolved (µg/L) 7.29   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 10(U)   

Acenaphthylene (µg/L) 10(U)   

Anthracene (µg/L) 10(U)   

Benzo(a)anthracene (µg/L) 10(U)   

Benzo(a)pyrene (µg/L) 10(U)   

Benzo(b)fluoranthene (µg/L) 10(U)   

Benzo(ghi)perylene (µg/L) 10(U)   

Benzo(k)fluoranthene (µg/L) 10(U)   

Chrysene (µg/L) 10(U)   

Dibenzo(a,h)anthracene (µg/L) 10(U)   

Fluoranthene (µg/L) 10(U)   

Fluorene (µg/L) 10(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)   

Naphthalene (µg/L) 10(U)   

Phenanthrene (µg/L) 10(U)   

Pyrene (µg/L) 10(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   
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Table 18.  Results for Location OW03A 

Parameter (unit) 1/8/2000 10/25/2010 

Aroclor-1254 (µg/L) 0.1(U)   

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0.04(U)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.2(U)   

Toxaphene (µg/L) 1(U)   

Radiological Compounds     

Alpha (pCi/L) 10.3   

Beta (pCi/L) 7.81   

Radium-226 (pCi/L) 0.47(J) -0.06(U) 

Radium-228 (pCi/L)   1.58 

Thorium-228 (pCi/L) 0.09(U) -0.02(U) 

Thorium-230 (pCi/L) 0.07(J) -0.04(U) 

Thorium-232 (pCi/L) -0.01(U) 0.11(U) 

Total Uranium (µg/L) 10.8 13.11* 

Uranium-233/234 (pCi/L) 4.9   

Uranium-234 (pCi/L)   5.55 

Uranium-235 (pCi/L)   0.38 

Uranium-235/236 (pCi/L) 0.15(J)   

Uranium-238 (pCi/L) 3.58 4.27 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the 
result of summing the detected isotopes; if no isotopes were detected the total value 
is also a non-detect.  Total uranium values reported in µg/L are calculated per 
Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte 
quantified in an analysis performed at a secondary dilution factor; E= concentration 
exceeds the upper level of the calibration range; J = analytical result is an estimated 
concentration; N = Presumptive evidence based upon a mass spectral library search 
to make a tentative identification of the analyte; R = analytical result is unusable; U 
= analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an 
analyte is out of control. 
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Table 19.  Results for Location OW03B 

Parameter (unit) 1/9/2000 10/25/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 2.8(J)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 0.6(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 3(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 10(U)   

1,2-Dichlorobenzene (µg/L) 10(U)   

1,3-Dichlorobenzene (µg/L) 10(U)   

1,4-Dichlorobenzene (µg/L) 10(U)   

2,4,5-Trichlorophenol (µg/L) 10(U)   

2,4,6-Trichlorophenol (µg/L) 10(U)   

2,4-Dichlorophenol (µg/L) 10(U)   

2,4-Dimethylphenol (µg/L) 10(U)   

2,4-Dinitrophenol (µg/L) 20(U)   

2-Chloronaphthalene (µg/L) 10(U)   

2-Chlorophenol (µg/L) 10(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)   

2-Methylnaphthalene (µg/L) 10(U)   

2-Nitroaniline (µg/L) 10(U)   

2-Nitrophenol (µg/L) 10(U)   

3,3'-Dichlorobenzidine (µg/L) 10(U)   

3-Nitroaniline (µg/L) 10(U)   

4-Bromophenylphenylether (µg/L) 10(U)   

4-Chloro-3-methylphenol (µg/L) 10(U)   

4-Chloroaniline (µg/L) 10(U)   

4-Chlorophenylphenylether (µg/L) 10(U)   

4-Nitroaniline (µg/L) 10(U)   
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Table 19.  Results for Location OW03B 

Parameter (unit) 1/9/2000 10/25/2010 

4-Nitrophenol (µg/L) 10(U)   

Benzoic Acid (µg/L) 20(U)   

bis(2-Chloroethoxy)methane (µg/L) 10(U)   

bis(2-Chloroethyl) ether (µg/L) 10(U)   

bis(2-Chloroisopropyl)ether (µg/L) 10(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)   

Butylbenzylphthalate (µg/L) 10(U)   

Carbazole (µg/L) 10(U)   

Dibenzofuran (µg/L) 10(U)   

Diethylphthalate (µg/L) 10(U)   

Dimethylphthalate (µg/L) 10(U)   

Di-n-butylphthalate (µg/L) 10(U)   

Di-n-octylphthalate (µg/L) 10(U)   

Diphenylamine (µg/L) 10(U)   

Hexachlorobenzene (µg/L) 10(U)   

Hexachlorobutadiene (µg/L) 10(U)   

Hexachlorocyclopentadiene (µg/L) 10(U)   

Hexachloroethane (µg/L) 10(U)   

Isophorone (µg/L) 10(U)   

m,p-Cresols (µg/L) 10(U)   

N-Nitroso-di-n-propylamine (µg/L) 10(U)   

o-Cresol (µg/L) 10(U)   

Pentachlorophenol (µg/L) 10(U)   

Phenol (µg/L) 10(U)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 6.49(U)   

Aluminum, Dissolved (µg/L) 6.49(U)   

Antimony (µg/L) 7.27(B)   

Antimony, Dissolved (µg/L) 1.96(U)   

Arsenic (µg/L) 3.06   

Arsenic, Dissolved (µg/L) 3.47(B)   

Barium (µg/L) 9.22   

Barium, Dissolved (µg/L) 8.83   

Beryllium (µg/L) 0.17(U)   

Beryllium, Dissolved (µg/L) 0.17(U)   

Boron (µg/L) 142   

Boron, Dissolved (µg/L) 138   

Cadmium (µg/L) 0.23(U)   

Cadmium, Dissolved (µg/L) 0.23(U)   

Calcium (µg/L) 12100   

Calcium, Dissolved (µg/L) 109000   

Chromium (µg/L) 2.65(B)   
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Table 19.  Results for Location OW03B 

Parameter (unit) 1/9/2000 10/25/2010 

Chromium, Dissolved (µg/L) 0.94(B)   

Cobalt (µg/L) 1.06(B)   

Cobalt, Dissolved (µg/L) 2.99(B)   

Copper (µg/L) 4.24(B)   

Copper, Dissolved (µg/L) 4.61(B)   

Iron (µg/L) 37(B)   

Iron, Dissolved (µg/L) 126   

Lead (µg/L) 0.01(U)   

Lead, Dissolved (µg/L) 0.01(U)   

Lithium (µg/L) 96.1   

Lithium, Dissolved (µg/L) 99.5   

Magnesium (µg/L) 228000   

Magnesium, Dissolved (µg/L) 208000   

Manganese (µg/L) 1.4(B)   

Manganese, Dissolved (µg/L) 12.9   

Mercury (µg/L) 0.04(U)   

Mercury, Dissolved (µg/L) 0.04(U)   

Nickel (µg/L) 4.43(B)   

Nickel, Dissolved (µg/L) 3.99(B)   

Potassium (µg/L) 4270   

Potassium, Dissolved (µg/L) 5140   

Selenium (µg/L) 1.62(B)   

Selenium, Dissolved (µg/L) 1.61(B)   

Silver (µg/L) 0.22(B)   

Silver, Dissolved (µg/L) 0.2(B)   

Sodium (µg/L) 111000   

Sodium, Dissolved (µg/L) 110000   

Thallium (µg/L) 0.03(U)   

Thallium, Dissolved (µg/L) 0.03(B)   

Vanadium (µg/L) 0.63(U)   

Vanadium, Dissolved (µg/L) 0.63(U)   

Zinc (µg/L) 0.47(U)   

Zinc, Dissolved (µg/L) 0.47(U)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 10(U)   

Acenaphthylene (µg/L) 10(U)   

Anthracene (µg/L) 10(U)   

Benzo(a)anthracene (µg/L) 10(U)   

Benzo(a)pyrene (µg/L) 10(U)   

Benzo(b)fluoranthene (µg/L) 10(U)   

Benzo(ghi)perylene (µg/L) 10(U)   

Benzo(k)fluoranthene (µg/L) 10(U)   

Chrysene (µg/L) 10(U)   

Dibenzo(a,h)anthracene (µg/L) 10(U)   

Fluoranthene (µg/L) 10(U)   

Fluorene (µg/L) 10(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)   

Naphthalene (µg/L) 10(U)   

Phenanthrene (µg/L) 10(U)   

Pyrene (µg/L) 10(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   

Aroclor-1254 (µg/L) 0.1(U)   
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Table 19.  Results for Location OW03B 

Parameter (unit) 1/9/2000 10/25/2010 

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0.04(U)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.2(U)   

Toxaphene (µg/L) 1(U)   

Radiological Compounds     

Alpha (pCi/L) 17.7   

Beta (pCi/L) 10   

Radium-226 (pCi/L) 0.33(U) -0.42(U) 

Radium-228 (pCi/L)   1.93(J) 

Thorium-228 (pCi/L) 0.13(U) 0.05(U) 

Thorium-230 (pCi/L) 0.06(U) 0.08(U) 

Thorium-232 (pCi/L) 0(U) 0.16 

Total Uranium (µg/L) 18.1 19.79* 

Uranium-233/234 (pCi/L) 7.9   

Uranium-234 (pCi/L)   8.9 

Uranium-235 (pCi/L)   0.33 

Uranium-235/236 (pCi/L) 0.28   

Uranium-238 (pCi/L) 6.55 6.48 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of 
summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  
Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an 
analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the 
calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence 
based upon a mass spectral library search to make a tentative identification of the analyte; R = 
analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate 
sample analysis for an analyte is out of control. 
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Table 20.  Results for Location OW04A 

Parameter (unit) 1/9/2000 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Volatile Organic Compounds                   

1,1,1-Trichloroethane (µg/L) 1(U)                 

1,1,2,2-Tetrachloroethane (µg/L) 1(U)                 

1,1,2-Trichloroethane (µg/L) 1(U)                 

1,1-Dichloroethane (µg/L) 1(U)                 

1,1-Dichloroethene (µg/L) 1(U)                 

1,2-Dichloroethane (µg/L) 1(U)                 

1,2-Dichloropropane (µg/L) 1(U)                 

2-Butanone (µg/L) 3.3(U)                 

2-Hexanone (µg/L) 5(U)                 

4-Methyl-2-pentanone (µg/L) 5(U)                 

Acetone (µg/L) 1.2(U)                 

Benzene (µg/L) 1(U)                 

Bromodichloromethane (µg/L) 1(U)                 

Bromoform (µg/L) 1(U)                 

Bromomethane (µg/L) 1(U)                 

Carbon disulfide (µg/L) 5(U)                 

Carbon tetrachloride (µg/L) 1(U)                 

Chlorobenzene (µg/L) 1(U)                 

Chloroethane (µg/L) 1(U)                 

Chloroform (µg/L) 1(U)                 

Chloromethane (µg/L) 1(U)                 

cis-1,2-Dichloroethylene (µg/L) 1(U)                 

cis-1,3-Dichloropropylene (µg/L) 1(U)                 

Dibromochloromethane (µg/L) 1(U)                 

Ethylbenzene (µg/L) 1(U)                 

Methylene chloride (µg/L) 5(U)                 

Styrene (µg/L) 1(U)                 

Tetrachloroethylene (µg/L) 1(U)                 

Toluene (µg/L) 1(U)                 

trans-1,2-Dichloroethylene (µg/L) 1(U)                 

trans-1,3-Dichloropropylene (µg/L) 1(U)                 

Trichloroethylene (µg/L) 1(U)                 

Vinyl chloride (µg/L) 1(U)                 

Xylenes (total) (µg/L) 3(U)                 

Semi-Volatile Organic Compounds                   

1,2,4-Trichlorobenzene (µg/L) 10(U)                 

1,2-Dichlorobenzene (µg/L) 10(U)                 

1,3-Dichlorobenzene (µg/L) 10(U)                 

1,4-Dichlorobenzene (µg/L) 10(U)                 

2,4,5-Trichlorophenol (µg/L) 10(U)                 

2,4,6-Trichlorophenol (µg/L) 10(U)                 

2,4-Dichlorophenol (µg/L) 10(U)                 

2,4-Dimethylphenol (µg/L) 10(U)                 

2,4-Dinitrophenol (µg/L) 20(U)                 

2-Chloronaphthalene (µg/L) 10(U)                 

2-Chlorophenol (µg/L) 10(U)                 

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)                 

2-Methylnaphthalene (µg/L) 10(U)                 

2-Nitroaniline (µg/L) 10(U)                 

2-Nitrophenol (µg/L) 10(U)                 

3,3'-Dichlorobenzidine (µg/L) 10(U)                 

3-Nitroaniline (µg/L) 10(U)                 

4-Bromophenylphenylether (µg/L) 10(U)                 

4-Chloro-3-methylphenol (µg/L) 10(U)                 

4-Chloroaniline (µg/L) 10(U)                 

4-Chlorophenylphenylether (µg/L) 10(U)                 
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Table 20.  Results for Location OW04A 

Parameter (unit) 1/9/2000 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

4-Nitroaniline (µg/L) 10(U)                 

4-Nitrophenol (µg/L) 10(U)                 

Benzoic Acid (µg/L) 20(U)                 

bis(2-Chloroethoxy)methane (µg/L) 10(U)                 

bis(2-Chloroethyl) ether (µg/L) 10(U)                 

bis(2-Chloroisopropyl)ether (µg/L) 10(U)                 

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)                 

Butylbenzylphthalate (µg/L) 10(U)                 

Carbazole (µg/L) 10(U)                 

Dibenzofuran (µg/L) 10(U)                 

Diethylphthalate (µg/L) 10(U)                 

Dimethylphthalate (µg/L) 10(U)                 

Di-n-butylphthalate (µg/L) 10(U)                 

Di-n-octylphthalate (µg/L) 10(U)                 

Diphenylamine (µg/L) 10(U)                 

Hexachlorobenzene (µg/L) 10(U)                 

Hexachlorobutadiene (µg/L) 10(U)                 

Hexachlorocyclopentadiene (µg/L) 10(U)                 

Hexachloroethane (µg/L) 10(U)                 

Isophorone (µg/L) 10(U)                 

m,p-Cresols (µg/L) 10(U)                 

N-Nitroso-di-n-propylamine (µg/L) 10(U)                 

o-Cresol (µg/L) 10(U)                 

Pentachlorophenol (µg/L) 10(U)                 

Phenol (µg/L) 10(U)                 

General Chemistry                   

Alkalinity (µg/L)   158000 169000     160000       

Chloride (µg/L)   28500 30200 28000   35000       

Fluoride (µg/L)   233 269 30(U)   1000       

Nitrate (µg/L)   132 33(U) 24(U)   78(J)       

Nitrite (µg/L)   33(U) 37.7(J) 24(U)   72(J)       

Phosphate as P, Ortho (µg/L)   66(U) 66(U) 60(U)   130(J)       

Solids, Total Dissolved (µg/L)   897000 943000     1000000       

Sulfate (µg/L)   480000 528000 430000   530000       

Explosives                   

2,4-Dinitrotoluene (µg/L) 10(U)                 

2,6-Dinitrotoluene (µg/L) 10(U)                 

Nitrobenzene (µg/L) 10(U)                 

Metals                   

Aluminum (µg/L) 89.5                 

Aluminum, Dissolved (µg/L) 6.59(B)                 

Antimony (µg/L) 12.2                 

Antimony, Dissolved (µg/L) 2.24(B)                 

Arsenic (µg/L) 5.62(B)                 

Arsenic, Dissolved (µg/L) 5.34(B)                 

Barium (µg/L) 13.6                 

Barium, Dissolved (µg/L) 11.9                 

Beryllium (µg/L) 0.17(U)                 

Beryllium, Dissolved (µg/L) 0.17(U)                 

Boron (µg/L) 564                 

Boron, Dissolved (µg/L) 513                 

Cadmium (µg/L) 0.23(B)                 

Cadmium, Dissolved (µg/L) 0.45(B)                 

Calcium (µg/L) 67600                 

Calcium, Dissolved (µg/L) 58400                 

Chromium (µg/L) 0.83(B)                 

Chromium, Dissolved (µg/L) 0.61(U)                 
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Parameter (unit) 1/9/2000 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Cobalt (µg/L) 0.67(U)                 

Cobalt, Dissolved (µg/L) 0.7(B)                 

Copper (µg/L) 3.14(B)                 

Copper, Dissolved (µg/L) 1(U)                 

Iron (µg/L) 237                 

Iron, Dissolved (µg/L) 7.69(B)                 

Lead (µg/L) 0.84(B)                 

Lead, Dissolved (µg/L) 0.05(U)                 

Lithium (µg/L) 42.3                 

Lithium, Dissolved (µg/L) 37.5                 

Magnesium (µg/L) 89500                 

Magnesium, Dissolved (µg/L) 80800                 

Manganese (µg/L) 19.6                 

Manganese, Dissolved (µg/L) 15.1                 

Mercury (µg/L) 0.04(U)                 

Mercury, Dissolved (µg/L) 0.04(U)                 

Nickel (µg/L) 24.8                 

Nickel, Dissolved (µg/L) 23.3                 

Potassium (µg/L) 4760                 

Potassium, Dissolved (µg/L) 4730                 

Selenium (µg/L) 2.13(B)                 

Selenium, Dissolved (µg/L) 2.75(B)                 

Silver (µg/L) 0.07(U)                 

Silver, Dissolved (µg/L) 0.8(B)                 

Sodium (µg/L) 122000                 

Sodium, Dissolved (µg/L) 107000                 

Thallium (µg/L) 0.13(U)                 

Thallium, Dissolved (µg/L) 0.13(U)                 

Vanadium (µg/L) 0.64(B)                 

Vanadium, Dissolved (µg/L) 0.7(B)                 

Zinc (µg/L) 7.18                 

Zinc, Dissolved (µg/L) 4.89(B)                 

Polycyclic Aromatic Hydrocarbons                   

Acenaphthene (µg/L) 10(U)                 

Acenaphthylene (µg/L) 10(U)                 

Anthracene (µg/L) 10(U)                 

Benzo(a)anthracene (µg/L) 10(U)                 

Benzo(a)pyrene (µg/L) 10(U)                 

Benzo(b)fluoranthene (µg/L) 10(U)                 

Benzo(ghi)perylene (µg/L) 10(U)                 

Benzo(k)fluoranthene (µg/L) 10(U)                 

Chrysene (µg/L) 10(U)                 

Dibenzo(a,h)anthracene (µg/L) 10(U)                 

Fluoranthene (µg/L) 10(U)                 

Fluorene (µg/L) 10(U)                 

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)                 

Naphthalene (µg/L) 10(U)                 

Phenanthrene (µg/L) 10(U)                 

Pyrene (µg/L) 10(U)                 

Radiological Compounds                   

Alpha (pCi/L) 1.62(U)                 

Beta (pCi/L) 5.65                 

Radium-226 (pCi/L) 0.25(U)             0.28(U) -0.32(U) 

Radium-226, Dissolved (pCi/L)               0.08(U)   

Radium-228 (pCi/L)               0(U) 0.65(J) 

Radium-228, Dissolved (pCi/L)               0.14(U)   

Thorium-228 (pCi/L) 0.05(U)             0.09(U) 0.03(U) 
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Parameter (unit) 1/9/2000 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Thorium-228, Dissolved (pCi/L)               0.05(U)   

Thorium-230 (pCi/L) 0.02(U)             0.34 0.58 

Thorium-230, Dissolved (pCi/L)               0.35   

Thorium-232 (pCi/L) 0(U)             0(U) 0.21 

Thorium-232, Dissolved (pCi/L)               0.11(U)   

Total Thorium (pCi/L)               0.34*   

Total Thorium, Dissolved (pCi/L)               0.35*   

Total Uranium (µg/L) 2.84 1.3* 2.44* 1.76*   1.27* 2.38*   2.17* 

Total Uranium (pCi/L)   0.93* 2.09* 1.3*   1.51*   1.83*   

Total Uranium, Dissolved (pCi/L)               1.54*   

Uranium-233/234 (pCi/L) 1.59   1.21     1.09       

Uranium-234 (pCi/L)   0.49   0.73 1.09   0.99 1.06 0.93 

Uranium-234, Dissolved (pCi/L)               0.91(J)   

Uranium-235 (pCi/L)   -0.05(U)   0.05(U) 0.1(U)   0.07(U) 0.27 0.1 

Uranium-235, Dissolved (pCi/L)               0.13   

Uranium-235/236 (pCi/L) 0.06   0.07     0.1(U)       

Uranium-238 (pCi/L) 0.8 0.44 0.81 0.57 0.42 0.42 0.78 0.5(J) 0.7 

Uranium-238, Dissolved (pCi/L)               0.49(J)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is 
also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration 
exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search 
to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an 
analyte is out of control. 
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Table 21.  Results for Location OW04B 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 8/26/2002 5/14/2003 5/15/2003 4/30/2004 11/2/2004 5/24/2005 5/25/2005 11/8/2005 5/18/2006 6/13/2007 11/27/2007 6/13/2008 10/27/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Volatile Organic Compounds                                                   

1,1,1-Trichloroethane (µg/L)                 1(U)                                 

1,1,2,2-Tetrachloroethane (µg/L)                 1(U)                                 

1,1,2-Trichloroethane (µg/L)                 1(U)                                 

1,1-Dichloroethane (µg/L)                 1(U)                                 

1,1-Dichloroethene (µg/L)                 1(U)                                 

1,2-Dichloroethane (µg/L)                 1(U)                                 

1,2-Dichloropropane (µg/L)                 1(U)                                 

2-Butanone (µg/L)                 5(U)                                 

2-Hexanone (µg/L)                 5(U)                                 

4-Methyl-2-pentanone (µg/L)                 5(U)                                 

Acetone (µg/L)                 5(U)                                 

Benzene (µg/L)                 1(U)                                 

Bromodichloromethane (µg/L)                 1(U)                                 

Bromoform (µg/L)                 1(U)                                 

Bromomethane (µg/L)                 1(U)                                 

Carbon disulfide (µg/L)                 5(U)                                 

Carbon tetrachloride (µg/L)                 1(U)                                 

Chlorobenzene (µg/L)                 1(U)                                 

Chloroethane (µg/L)                 1(U)                                 

Chloroform (µg/L)                 1(U)                                 

Chloromethane (µg/L)                 1(U)                                 

cis-1,2-Dichloroethylene (µg/L)                 1(U)                                 

cis-1,3-Dichloropropylene (µg/L)                 1(U)                                 

Dibromochloromethane (µg/L)                 1(U)                                 

Ethylbenzene (µg/L)                 1(U)                                 

Methylene chloride (µg/L)                 5(U)                                 

Styrene (µg/L)                 1(U)                                 

Tetrachloroethylene (µg/L)                 1(U)                                 

Toluene (µg/L)                 1(U)                                 

trans-1,2-Dichloroethylene (µg/L)                 1(U)                                 

trans-1,3-Dichloropropylene (µg/L)                 1(U)                                 

Trichloroethylene (µg/L)                 1(U)                                 

Vinyl chloride (µg/L)                 1(U)                                 

Xylenes (total) (µg/L)                 1(U)                                 

Semi-Volatile Organic Compounds                                                   

1,2,4-Trichlorobenzene (µg/L)                 10(U)                                 

1,2-Dichlorobenzene (µg/L)                 10(U)                                 

1,3-Dichlorobenzene (µg/L)                 10(U)                                 

1,4-Dichlorobenzene (µg/L)                 10(U)                                 

2,4,5-Trichlorophenol (µg/L)                 10(U)                                 

2,4,6-Trichlorophenol (µg/L)                 10(U)                                 

2,4-Dichlorophenol (µg/L)                 10(U)                                 

2,4-Dimethylphenol (µg/L)                 10(U)                                 

2,4-Dinitrophenol (µg/L)                 20(U)                                 

2-Chloronaphthalene (µg/L)                 1(U)                                 

2-Chlorophenol (µg/L)                 10(U)                                 

2-Methyl-4,6-dinitrophenol (µg/L)                 10(U)                                 

2-Methylnaphthalene (µg/L)                 1(U)                                 

2-Nitroaniline (µg/L)                 10(U)                                 

2-Nitrophenol (µg/L)                 10(U)                                 

3,3'-Dichlorobenzidine (µg/L)                 10(U)                                 

3-Nitroaniline (µg/L)                 10(U)                                 

4-Bromophenylphenylether (µg/L)                 10(U)                                 

4-Chloro-3-methylphenol (µg/L)                 10(U)                                 

4-Chloroaniline (µg/L)                 10(U)                                 

4-Chlorophenylphenylether (µg/L)                 10(U)                                 
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Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 8/26/2002 5/14/2003 5/15/2003 4/30/2004 11/2/2004 5/24/2005 5/25/2005 11/8/2005 5/18/2006 6/13/2007 11/27/2007 6/13/2008 10/27/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

4-Nitroaniline (µg/L)                 10(U)                                 

4-Nitrophenol (µg/L)                 10(U)                                 

bis(2-Chloroethoxy)methane (µg/L)                 10(U)                                 

bis(2-Chloroethyl) ether (µg/L)                 10(U)                                 

bis(2-Chloroisopropyl)ether (µg/L)                 10(U)                                 

bis(2-Ethylhexyl)phthalate (µg/L)                 10(U)                                 

Butylbenzylphthalate (µg/L)                 10(U)                                 

Carbazole (µg/L)                 10(U)                                 

Dibenzofuran (µg/L)                 10(U)                                 

Diethylphthalate (µg/L)                 10(U)                                 

Dimethylphthalate (µg/L)                 10(U)                                 

Di-n-butylphthalate (µg/L)                 10(U)                                 

Di-n-octylphthalate (µg/L)                 10(U)                                 

Hexachlorobenzene (µg/L)                 10(U)                                 

Hexachlorobutadiene (µg/L)                 10(U)                                 

Hexachlorocyclopentadiene (µg/L)                 10(U)                                 

Hexachloroethane (µg/L)                 10(U)                                 

Isophorone (µg/L)                 10(U)                                 

m,p-Cresols (µg/L)                 10(U)                                 

N-Nitroso-di-n-propylamine (µg/L)                 10(U)                                 

N-Nitrosodiphenylamine (µg/L)                 10(U)                                 

o-Cresol (µg/L)                 10(U)                                 

Pentachlorophenol (µg/L)                 10(U)                                 

Phenol (µg/L)                 10(U)                                 

General Chemistry                                                   

Alkalinity (µg/L)   366000 282000 350000 304000 324000     303000 305000   340000     480000     302000 314000 330000   330000       

Bicarbonate Alkalinity (µg/L)   366000 344000 350000 304000 324000     302000 304000   340000     480000                     

Carbonate (µg/L)   4000(U) 1000(U) 1000(U) 1000(U) <5000                                       

Carbonate Alkalinity (µg/L)                 1450(U) 1140(U)   0(U)     5000(U)                     

Chloride (µg/L)   91000 88700 92000 84400 78700     90400 80500   73400     81600(J) 75100   123000 114000 120000   89000       

Fluoride (µg/L)   250(U)             521             570   567 493 370   970       

Methane (µg/L)                 14(U)                                 

Nitrate (µg/L)   250(U) 100(U) 100(U) 50(U) <18     161 114   140     53 490(J)   100(U) 136 37   78(J)       

Nitrite (µg/L)   250(U)   50(U) 20(U) <20     54.2(U) 0(U)   0(U)     20(U) 20(U)   100(U) 33(U) 340   72(J)       

Phosphate (µg/L)   50(U)                                               

Phosphate as P, Ortho (µg/L)                 151(U) 0(U)   290(J)     500(U)     200(U) 66(U) 60(U)   130(J)       

Phosphorous, Total (µg/L)     30 30(U) 13 500                                       

Solids, Total Dissolved (µg/L)   1500000 1400000 1500000 1410000 1570000     1630000 1440000   1320000     1350000     1600000 1560000 1500000   1400000       

Sulfate (µg/L)   648000 700000 600000 724000 754000     725000 634000   591000     621000(J) 566000   719000 714000 660000   630000       

Explosives                                                   

1,3,5-Trinitrobenzene (µg/L)                 0.1(U)                                 

2,4,6-Trinitrotoluene (µg/L)                 0.1(U)                                 

2,4-Dinitrotoluene (µg/L)                 0.1(U)                                 

2,6-Dinitrotoluene (µg/L)                 0.1(U)                                 

2-Amino-4,6-dinitrotoluene (µg/L)                 0.1(U)                                 

2-Nitrotoluene (µg/L)                 0.1(U)                                 

3-Dinitrobenzene (µg/L)                 0.1(U)                                 

3-Nitrotoluene (µg/L)                 0.1(U)                                 

4-Amino-2,6-dinitrotoluene (µg/L)                 0.1(U)                                 

4-Nitrotoluene (µg/L)                 0.1(U)                                 

HMX (µg/L)                 0.1(U)                                 

Nitrobenzene (µg/L)                 0.1(U)                                 

RDX (µg/L)                 0.1(U)                                 

Tetryl (µg/L)                 0.1(U)                                 
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Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 8/26/2002 5/14/2003 5/15/2003 4/30/2004 11/2/2004 5/24/2005 5/25/2005 11/8/2005 5/18/2006 6/13/2007 11/27/2007 6/13/2008 10/27/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Metals                                                   

Aluminum (µg/L)                 33.7(B)                 5.1(J) 5(U) 430   5.6(J)       

Aluminum, Dissolved (µg/L)                 36.9(B)                                 

Antimony (µg/L)                 0.06(B)                 0.5(U) 3(J) 0.13(U)   0.72       

Antimony, Dissolved (µg/L)                 0.06(U)                                 

Arsenic (µg/L)                 2.58(B)                 1.5(U) 1.5(U) 1   0.76       

Arsenic, Dissolved (µg/L)                 2.17(B)                                 

Barium (µg/L)                 17.3                 18.1(J) 19.4 18   17       

Barium, Dissolved (µg/L)                 18.1                                 

Beryllium (µg/L)                 0.21(U)                 0.1(U) 0.1(U) 0.12(U)   0.12(U)       

Beryllium, Dissolved (µg/L)                 0.21(U)                                 

Boron (µg/L)                 346                 316 362 500   320       

Boron, Dissolved (µg/L)                 347                                 

Cadmium (µg/L)                 0.66(U)                 0.11(U) 0.11(U) 0.12(U)   0.12(U)       

Cadmium, Dissolved (µg/L)                 0.66(U)                                 

Calcium (µg/L) 175000 187000 179000 200000 184000 200000     218000 191000   175000     181000(J) 182000(J)   201000 177000 180000   150000       

Calcium, Dissolved (µg/L)                 235000                                 

Chromium (µg/L)                 1.7(U)                 2.9(J) 2(J) 2.8   1.7(J)       

Chromium, Dissolved (µg/L)                 1.7(U)                                 

Cobalt (µg/L)                 1(U)                 0.89(J) 0.73(J) 0.12(U)   0.27(J)       

Cobalt, Dissolved (µg/L)                 1(U)                                 

Copper (µg/L) 13.7 10.9 <5 0.05(U) 10(U) <9.2     5.96 3.82(J)   2.9(J)     5.3(J) 2.8   4.8 7 6.2   2.9       

Copper, Dissolved (µg/L)                 22.1                                 

Iron (µg/L)                 5.6(U)                 758 957 1000   60(J)       

Iron, Dissolved (µg/L)                 5.6(U)                                 

Lead (µg/L) 2(U) 2.3 <3 0.01(U) 10(U) <3     0.03(B) 1.72(U)   0.57(U)     0.49(U) 2.5(U)   0.5(U) 0.5(U) 0.13(U)   0.13(U)       

Lead, Dissolved (µg/L)                 0(U)                                 

Lithium (µg/L)                 29.5(B)                 35.4 36.9 31   100(U)       

Lithium, Dissolved (µg/L)                 22.6                                 

Magnesium (µg/L) 139000 143000 124000 140000 134000 138000     144000 128000   120000     138000 129000(J)   138000 130000 150000   110000       

Magnesium, Dissolved (µg/L)                 151000                                 

Manganese (µg/L)                 16.9                 33.8 27 150   23       

Manganese, Dissolved (µg/L)                 15.3                                 

Mercury (µg/L)                 0.1(U)                 0.03(U) 0.07(U) 0.03(U)   0.03(U)       

Mercury, Dissolved (µg/L)                 0.1(U)                                 

Nickel (µg/L)                 2.28(B)                 5.7 6.7 6.7   8       

Nickel, Dissolved (µg/L)                 1.77(B)                                 

Potassium (µg/L) 4260 3610 2200 2500 2400 3300     1950 2020   1940     2050 2100   2220 2350 2500   1900       

Potassium, Dissolved (µg/L)                 1900                                 

Selenium (µg/L)                 3.98(B)                 1.9(J) 3.1(J) 3.7   2.3       

Selenium, Dissolved (µg/L)                 3.1(B)                                 

Silver (µg/L)                 0.01(U)                 0.2(U) 0.2(U) 0.08(U)   0.39(U)       

Silver, Dissolved (µg/L)                 0(U)                                 

Sodium (µg/L) 56300 55500 60100 65000 63400 63300     70400 61400   53400     61600 56800(J)   62700 61400 70000   54000       

Sodium, Dissolved (µg/L)                 69500                                 

Thallium (µg/L)                 0.15(B)                 0.3(U) 0.3(U) 0.16(U)   0.16(U)       

Thallium, Dissolved (µg/L)                 0.04(B)                                 

Vanadium (µg/L) 22.7 8.6 <5 0.01(U) 10(U) <10     2.48(U) 0.61(U)   1.6(U)     1.6(U) 2.1(U)   3(U) 3(U) 1.3   1       

Vanadium, Dissolved (µg/L)                 2.5(U)                                 

Zinc (µg/L)                 2(B)                 5.5(J) 6.4(J) 7   13       

Zinc, Dissolved (µg/L)                 24.4                                 

Polycyclic Aromatic Hydrocarbons                                                   

Acenaphthene (µg/L)                 0.49(U)                                 

Acenaphthylene (µg/L)                 0.49(U)                                 

Anthracene (µg/L)                 0.49(U)                                 

Benzo(a)anthracene (µg/L)                 0.05(U)                                 

Benzo(a)pyrene (µg/L)                 0.05(U)                                 
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Benzo(b)fluoranthene (µg/L)                 0.05(U)                                 

Benzo(ghi)perylene (µg/L)                 0.05(U)                                 

Benzo(k)fluoranthene (µg/L)                 0.02(U)                                 

Chrysene (µg/L)                 0.05(U)                                 

Dibenzo(a,h)anthracene (µg/L)                 0.05(U)                                 

Fluoranthene (µg/L)                 0.05(U)                                 

Fluorene (µg/L)                 0.49(U)                                 

Indeno(1,2,3-cd)pyrene (µg/L)                 0.05(U)                                 

Naphthalene (µg/L)                 0.49(U)                                 

Phenanthrene (µg/L)                 0.49(U)                                 

Pyrene (µg/L)                 0.05(U)                                 

Aroclor-1016 (µg/L)                 0.1(U)                                 

Aroclor-1221 (µg/L)                 0.1(U)                                 

Aroclor-1232 (µg/L)                 0.1(U)                                 

Aroclor-1242 (µg/L)                 0.1(U)                                 

Aroclor-1248 (µg/L)                 0.1(U)                                 

Aroclor-1254 (µg/L)                 0.1(U)                                 

Aroclor-1260 (µg/L)                 0.1(U)                                 

Pesticides                                                   

4,4'-DDD (µg/L)                 0.04(U)                                 

4,4'-DDE (µg/L)                 0.01(J)                                 

4,4'-DDT (µg/L)                 0.02(J)                                 

Aldrin (µg/L)                 0.02(U)                                 

alpha-BHC (µg/L)                 0.02(U)                                 

alpha-Chlordane (µg/L)                 0.02(U)                                 

beta-BHC (µg/L)                 0.02(U)                                 

delta-BHC (µg/L)                 0.02(U)                                 

Dieldrin (µg/L)                 0.04(U)                                 

Endosulfan I (µg/L)                 0.02(U)                                 

Endosulfan II (µg/L)                 0.04(U)                                 

Endosulfan sulfate (µg/L)                 0.04(U)                                 

Endrin (µg/L)                 0.04(U)                                 

Endrin aldehyde (µg/L)                 0.04(U)                                 

Endrin ketone (µg/L)                 0.04(U)                                 

gamma-BHC (Lindane) (µg/L)                 0.02(U)                                 

gamma-Chlordane (µg/L)                 0.02(U)                                 

Heptachlor (µg/L)                 0.02(U)                                 

Heptachlor epoxide (µg/L)                 0.02(U)                                 

Methoxychlor (µg/L)                 0.2(U)                                 

Toxaphene (µg/L)                 0.99(U)                                 

Radiological Compounds                                                   

Actinium-227, Dissolved (pCi/L)                 -18(U)                                 

Actinium-227, Gamma (pCi/L)                 2.17(U)                                 

Alpha (pCi/L)                 46.7                                 

Alpha, Dissolved (pCi/L)                 48.1                                 

Americium-241, Dissolved (pCi/L)                 0.19(U)                                 

Americium-241, Gamma (pCi/L)                 2.88(U)                                 

Beta (pCi/L)                 15.9                                 

Beta, Dissolved (pCi/L)                 12.1                                 

Cesium-137, Dissolved (pCi/L)                 -0.76(U)                                 

Cesium-137, Gamma (pCi/L)                 0.53(U)                                 

Cobalt-60, Dissolved (pCi/L)                 0.95(U)                                 

Cobalt-60, Gamma (pCi/L)                 0.28(U)                                 

Protactinium-231, Dissolved (pCi/L)                 20.5(U)                                 

Protactinium-231, Gamma (pCi/L)                 -26.3(U)                                 

Radium-226 (pCi/L) 0.14 0.23(J) U 0.29 0.1(U) 0.1(U)   0.04(U) 0.33(U) 0.28(U) 1.29   -0.01(UU)   0.09(U) 0.52   0.28 0.51 0.73(U) 0.56 0.56 0.29(U) 0.05(U) 0.16 

Radium-226, Dissolved (pCi/L)                 0.42                                 
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Table 21.  Results for Location OW04B 

Parameter (unit) 4/29/1997 4/8/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 8/26/2002 5/14/2003 5/15/2003 4/30/2004 11/2/2004 5/24/2005 5/25/2005 11/8/2005 5/18/2006 6/13/2007 11/27/2007 6/13/2008 10/27/2008 5/20/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/26/2010 

Radium-228 (pCi/L) 0.05 0.44 1 0.13 0.22(U) 0.22(U)   0.41(U) 0.42(U) 1.22 0.24(U)   0.27(U)   0.11(U) -0.57(U)   0.27(U) 0.08(U) 0.57(U) 0.98(U) 0.98(U) 0.76(U) 0.42(U) 1.4(J) 

Radium-228, Dissolved (pCi/L)                 0.33(U)                                 

Radium-228, Gamma (pCi/L)                 5.62(U)                                 

Thorium-228 (pCi/L)                     -0.12(U)             0.14(U) 0.17(U) 0(U) 0.08(U) 0.08(U) 0.07(U) 0(U) 0.04(U) 

Thorium-228, Alpha (pCi/L)                 0(U)                                 

Thorium-228, Dissolved (pCi/L)                 0.09(UJ)                                 

Thorium-228, Dissolved Gamma (pCi/L)                 0(UUI)                                 

Thorium-228, Gamma (pCi/L)                 0.49(U)                                 

Thorium-230 (pCi/L) 0.34 0.29 0.1 0.34 0.49 1.11   0.04(U) 0.38(U) 0.16(U) 0.06(U)   0.05(J)   0.05 0.67   1.3 0.02(U) 0.19(U) 0.13 0.13 0.32(J) 0.11(U) 0.09(U) 

Thorium-230, Alpha (pCi/L)                 0.04(U)                                 

Thorium-230, Dissolved (pCi/L)                 1.15(UJ)                                 

Thorium-232 (pCi/L) 0.03 0.38 U 0.03 0.08(U) 0.12   0(U) 0(U) -0.01(U) -0.03(U)   0(U)   0 0.11(U)   0.08(U) 0(U) 0.21 0.06(U) 0.06(U) 0.05(U) 0.21 0.22 

Thorium-232, Alpha (pCi/L)                 0(U)                                 

Thorium-232, Dissolved (pCi/L)                 0(UJ)                                 

Total Radium (pCi/L)     1* 0.42* U * U *   U * 0.42* 1.22*     U *   U * 0.52*   U * U * U *   0.56*   *   

Total Thorium (pCi/L)                                   1.3* U * 0.21*   0.13*   0.21*   

Total Uranium (µg/L)   49.83* 30.58* 59.87* 76.15* 72.42* 48.2 74.96* 64.15 62.53* 48.5   58.34*   51.98* 55.01*   71.16* 54.55* 72.4*   49.55* 59.12*   43.04* 

Total Uranium (pCi/L) 29.5 33.87* 20.6* 41.21* 52.15* 49.72* 34.5* 51.56* 46.48 43.56*     40.1* 41.6* 37.02* 35.78*   48.5* 39.49* 47.74*   34.73*   18.41*   

Total Uranium, Dissolved (µg/L)                 73.5                                 

Uranium-233/234 (pCi/L)                     15.1               20.7     17.64       

Uranium-233/234, Alpha (pCi/L)                 25.5                                 

Uranium-233/234, Dissolved (pCi/L)                 23.8                                 

Uranium-234 (pCi/L)   16.45 10 20.83 26.47 24.7 17.4 25.5 23.8 21.6     20 20.9 19 16.2 11.8 24   22.31 17.64   18.29 9.27 14.6 

Uranium-235 (pCi/L)   1.15 0.6 0.74 0.65 1.32 0.9 1.56 1.78 1.56     1 1.1 1.02 1.68   1.2   1.81 0.74   0.99 0.25 0.68 

Uranium-235, Dissolved (pCi/L)                 13.5(U)                                 

Uranium-235, Gamma (pCi/L)                 4.9(U)                                 

Uranium-235/236 (pCi/L)                     0.96           0.31(J)   0.79     0.74       

Uranium-235/236, Alpha (pCi/L)                 1.56                                 

Uranium-235/236, Dissolved (pCi/L)                 1.78                                 

Uranium-238 (pCi/L)   16.27 10 19.64 25.03 23.7 16.2 24.5 20.9 20.4 15.5   19.1 19.6 17 17.9 10.9 23.3 18 23.62 16.35 16.35 19.36 8.89 14.1 

Uranium-238, Alpha (pCi/L)                 24.5                                 

Uranium-238, Dissolved (pCi/L)                 20.9                                 

Uranium-238, Dissolved Gamma (pCi/L)                 104(U)                                 

Uranium-238, Gamma (pCi/L)                 85.8(U)                                 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification 
of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 22.  Results for Location OW05A 

Parameter (unit) 1/9/2000 10/26/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 2.9(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 0.86(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 3(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 10(U)   

1,2-Dichlorobenzene (µg/L) 10(U)   

1,3-Dichlorobenzene (µg/L) 10(U)   

1,4-Dichlorobenzene (µg/L) 10(U)   

2,4,5-Trichlorophenol (µg/L) 10(U)   

2,4,6-Trichlorophenol (µg/L) 10(U)   

2,4-Dichlorophenol (µg/L) 10(U)   

2,4-Dimethylphenol (µg/L) 10(U)   

2,4-Dinitrophenol (µg/L) 20(U)   

2-Chloronaphthalene (µg/L) 10(U)   

2-Chlorophenol (µg/L) 10(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)   

2-Methylnaphthalene (µg/L) 10(U)   

2-Nitroaniline (µg/L) 10(U)   

2-Nitrophenol (µg/L) 10(U)   

3,3'-Dichlorobenzidine (µg/L) 10(U)   

3-Nitroaniline (µg/L) 10(U)   

4-Bromophenylphenylether (µg/L) 10(U)   

4-Chloro-3-methylphenol (µg/L) 10(U)   

4-Chloroaniline (µg/L) 10(U)   

4-Chlorophenylphenylether (µg/L) 10(U)   
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Table 22.  Results for Location OW05A 

Parameter (unit) 1/9/2000 10/26/2010 

4-Nitroaniline (µg/L) 10(U)   

4-Nitrophenol (µg/L) 10(U)   

Benzoic Acid (µg/L) 20(U)   

bis(2-Chloroethoxy)methane (µg/L) 10(U)   

bis(2-Chloroethyl) ether (µg/L) 10(U)   

bis(2-Chloroisopropyl)ether (µg/L) 10(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)   

Butylbenzylphthalate (µg/L) 10(U)   

Carbazole (µg/L) 10(U)   

Dibenzofuran (µg/L) 10(U)   

Diethylphthalate (µg/L) 10(U)   

Dimethylphthalate (µg/L) 10(U)   

Di-n-butylphthalate (µg/L) 10(U)   

Di-n-octylphthalate (µg/L) 10(U)   

Diphenylamine (µg/L) 10(U)   

Hexachlorobenzene (µg/L) 10(U)   

Hexachlorobutadiene (µg/L) 10(U)   

Hexachlorocyclopentadiene (µg/L) 10(U)   

Hexachloroethane (µg/L) 10(U)   

Isophorone (µg/L) 10(U)   

m,p-Cresols (µg/L) 10(U)   

N-Nitroso-di-n-propylamine (µg/L) 10(U)   

o-Cresol (µg/L) 10(U)   

Pentachlorophenol (µg/L) 10(U)   

Phenol (µg/L) 10(U)   

Explosives     

2,4-Dinitrotoluene (µg/L) 10(U)   

2,6-Dinitrotoluene (µg/L) 10(U)   

Nitrobenzene (µg/L) 10(U)   

Metals     

Aluminum (µg/L) 1210   

Aluminum, Dissolved (µg/L) 9.28(B)   

Antimony (µg/L) 23.1   

Antimony, Dissolved (µg/L) 1.96(U)   

Arsenic (µg/L) 13.4(B)   

Arsenic, Dissolved (µg/L) 12.7(B)   

Barium (µg/L) 18.4   

Barium, Dissolved (µg/L) 11   

Beryllium (µg/L) 0.17(U)   

Beryllium, Dissolved (µg/L) 0.18(B)   

Boron (µg/L) 540   

Boron, Dissolved (µg/L) 525   

Cadmium (µg/L) 0.39(B)   

Cadmium, Dissolved (µg/L) 0.26(B)   

Calcium (µg/L) 56900   

Calcium, Dissolved (µg/L) 45600   

Chromium (µg/L) 5.45   

Chromium, Dissolved (µg/L) 0.61(U)   

Cobalt (µg/L) 0.67(U)   

Cobalt, Dissolved (µg/L) 0.67(U)   

Copper (µg/L) 12.7   

Copper, Dissolved (µg/L) 4.09(B)   

Iron (µg/L) 1790   

Iron, Dissolved (µg/L) 18.5(B)   

Lead (µg/L) 0.32(B)   

Lead, Dissolved (µg/L) 0.05(U)   

Lithium (µg/L) 92.2   
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Table 22.  Results for Location OW05A 

Parameter (unit) 1/9/2000 10/26/2010 

Lithium, Dissolved (µg/L) 57.7   

Magnesium (µg/L) 117000   

Magnesium, Dissolved (µg/L) 102000   

Manganese (µg/L) 62.7   

Manganese, Dissolved (µg/L) 15.6   

Mercury (µg/L) 0.04(U)   

Mercury, Dissolved (µg/L) 0.04(U)   

Nickel (µg/L) 11.6   

Nickel, Dissolved (µg/L) 3.9(B)   

Potassium (µg/L) 7320   

Potassium, Dissolved (µg/L) 6900   

Selenium (µg/L) 2.7(B)   

Selenium, Dissolved (µg/L) 3.09(B)   

Silver (µg/L) 0.07(U)   

Silver, Dissolved (µg/L) 0.82(B)   

Sodium (µg/L) 114000   

Sodium, Dissolved (µg/L) 101000   

Thallium (µg/L) 0.13(U)   

Thallium, Dissolved (µg/L) 0.13(U)   

Vanadium (µg/L) 2.6(B)   

Vanadium, Dissolved (µg/L) 0.63(U)   

Zinc (µg/L) 5.11   

Zinc, Dissolved (µg/L) 1.29(B)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 10(U)   

Acenaphthylene (µg/L) 10(U)   

Anthracene (µg/L) 10(U)   

Benzo(a)anthracene (µg/L) 10(U)   

Benzo(a)pyrene (µg/L) 10(U)   

Benzo(b)fluoranthene (µg/L) 10(U)   

Benzo(ghi)perylene (µg/L) 10(U)   

Benzo(k)fluoranthene (µg/L) 10(U)   

Chrysene (µg/L) 10(U)   

Dibenzo(a,h)anthracene (µg/L) 10(U)   

Fluoranthene (µg/L) 10(U)   

Fluorene (µg/L) 10(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)   

Naphthalene (µg/L) 10(U)   

Phenanthrene (µg/L) 10(U)   

Pyrene (µg/L) 10(U)   

Radiological Compounds     

Alpha (pCi/L) 2.43(U)   

Beta (pCi/L) 5.39   

Radium-226 (pCi/L) 0.34(U) -0.04(U) 

Radium-228 (pCi/L)   0.7(J) 

Thorium-228 (pCi/L) 0.11(J) 0(U) 

Thorium-230 (pCi/L) 0.04(J) -0.16(U) 

Thorium-232 (pCi/L) -0.01(U) 0.09 

Total Uranium (µg/L) 1.53 1.27* 

Uranium-233/234 (pCi/L) 0.67   

Uranium-234 (pCi/L)   0.63 
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Table 22.  Results for Location OW05A 

Parameter (unit) 1/9/2000 10/26/2010 

Uranium-235 (pCi/L)   0.12(U) 

Uranium-235/236 (pCi/L) 0(U)   

Uranium-238 (pCi/L) 0.57 0.4(J) 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the 
detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium 
values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis 
performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration 
range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a 
mass spectral library search to make a tentative identification of the analyte; R = analytical result is 
unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an 
analyte is out of control. 
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Table 23.  Results for Location OW05B 

Parameter (unit) 6/1/2003 10/26/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 5(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 4.35(J)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 1(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 9.71(U)   

1,2-Dichlorobenzene (µg/L) 9.71(U)   

1,3-Dichlorobenzene (µg/L) 9.71(U)   

1,4-Dichlorobenzene (µg/L) 9.71(U)   

2,4,5-Trichlorophenol (µg/L) 9.71(U)   

2,4,6-Trichlorophenol (µg/L) 9.71(U)   

2,4-Dichlorophenol (µg/L) 9.71(U)   

2,4-Dimethylphenol (µg/L) 9.71(U)   

2,4-Dinitrophenol (µg/L) 19.4(U)   

2-Chloronaphthalene (µg/L) 0.97(U)   

2-Chlorophenol (µg/L) 9.71(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 9.71(U)   

2-Methylnaphthalene (µg/L) 0.97(U)   

2-Nitroaniline (µg/L) 9.71(U)   

2-Nitrophenol (µg/L) 9.71(U)   

3,3'-Dichlorobenzidine (µg/L) 9.71(U)   

3-Nitroaniline (µg/L) 9.71(U)   

4-Bromophenylphenylether (µg/L) 9.71(U)   

4-Chloro-3-methylphenol (µg/L) 9.71(U)   

4-Chloroaniline (µg/L) 9.71(U)   

4-Chlorophenylphenylether (µg/L) 9.71(U)   



Page 2 of 5 

Table 23.  Results for Location OW05B 

Parameter (unit) 6/1/2003 10/26/2010 

4-Nitroaniline (µg/L) 9.71(U)   

4-Nitrophenol (µg/L) 9.71(U)   

bis(2-Chloroethoxy)methane (µg/L) 9.71(U)   

bis(2-Chloroethyl) ether (µg/L) 9.71(U)   

bis(2-Chloroisopropyl)ether (µg/L) 9.71(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 9.71(U)   

Butylbenzylphthalate (µg/L) 9.71(U)   

Carbazole (µg/L) 9.71(U)   

Dibenzofuran (µg/L) 9.71(U)   

Diethylphthalate (µg/L) 9.71(U)   

Dimethylphthalate (µg/L) 9.71(U)   

Di-n-butylphthalate (µg/L) 9.71(U)   

Di-n-octylphthalate (µg/L) 9.71(U)   

Hexachlorobenzene (µg/L) 9.71(U)   

Hexachlorobutadiene (µg/L) 9.71(U)   

Hexachlorocyclopentadiene (µg/L) 9.71(U)   

Hexachloroethane (µg/L) 9.71(U)   

Isophorone (µg/L) 9.71(U)   

m,p-Cresols (µg/L) 9.71(U)   

N-Nitroso-di-n-propylamine (µg/L) 9.71(U)   

N-Nitrosodiphenylamine (µg/L) 9.71(U)   

o-Cresol (µg/L) 9.71(U)   

Pentachlorophenol (µg/L) 9.71(U)   

Phenol (µg/L) 6.38(J)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 65.4(B)   

Aluminum, Dissolved (µg/L) 33.1(B)   

Antimony (µg/L) 0.36(B)   

Antimony, Dissolved (µg/L) 0.13(B)   

Arsenic (µg/L) 6.74(B)   

Arsenic, Dissolved (µg/L) 0.84(B)   

Barium (µg/L) 11.4   

Barium, Dissolved (µg/L) 10.6   

Beryllium (µg/L) 0.21(U)   

Beryllium, Dissolved (µg/L) 0.18(U)   

Boron (µg/L) 118   

Boron, Dissolved (µg/L) 105   

Cadmium (µg/L) 0.66(U)   

Cadmium, Dissolved (µg/L) 0.33(U)   

Calcium (µg/L) 110000   

Calcium, Dissolved (µg/L) 104000(E)   

Chromium (µg/L) 3.82(B)   
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Table 23.  Results for Location OW05B 

Parameter (unit) 6/1/2003 10/26/2010 

Chromium, Dissolved (µg/L) 1.56(B)   

Cobalt (µg/L) 1(U)   

Cobalt, Dissolved (µg/L) 0.29(U)   

Copper (µg/L) 13.9   

Copper, Dissolved (µg/L) 34.6   

Iron (µg/L) 123   

Iron, Dissolved (µg/L) 4.66(B)   

Lead (µg/L) 1.58(B)   

Lead, Dissolved (µg/L) 0.04(B)   

Lithium (µg/L) 90.4   

Lithium, Dissolved (µg/L) 90.3(N)   

Magnesium (µg/L) 127000   

Magnesium, Dissolved (µg/L) 140000(E)   

Manganese (µg/L) 6.65(B)   

Manganese, Dissolved (µg/L) 0.65(U)   

Mercury (µg/L) 0.1(U)   

Mercury, Dissolved (µg/L) 0.1(UN)   

Nickel (µg/L) 32.6   

Nickel, Dissolved (µg/L) 30.6   

Potassium (µg/L) 3520   

Potassium, Dissolved (µg/L) 3260(E)   

Selenium (µg/L) 1.8(U)   

Selenium, Dissolved (µg/L) 5.25   

Silver (µg/L) 0.03(U)   

Silver, Dissolved (µg/L) 0(U)   

Sodium (µg/L) 65800   

Sodium, Dissolved (µg/L) 69300   

Thallium (µg/L) 0.02(U)   

Thallium, Dissolved (µg/L) 0.02(B)   

Vanadium (µg/L) 2.5(U)   

Vanadium, Dissolved (µg/L) 0.23(U+)   

Zinc (µg/L) 61.6   

Zinc, Dissolved (µg/L) 17.5   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 0.49(U)   

Acenaphthylene (µg/L) 0.49(U)   

Anthracene (µg/L) 0.49(U)   

Benzo(a)anthracene (µg/L) 0.05(U)   

Benzo(a)pyrene (µg/L) 0.05(U)   

Benzo(b)fluoranthene (µg/L) 0.05(U)   

Benzo(ghi)perylene (µg/L) 0.05(U)   

Benzo(k)fluoranthene (µg/L) 0.02(U)   

Chrysene (µg/L) 0.05(U)   

Dibenzo(a,h)anthracene (µg/L) 0.05(U)   

Fluoranthene (µg/L) 0.05(U)   

Fluorene (µg/L) 0.49(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)   

Naphthalene (µg/L) 0.49(U)   

Phenanthrene (µg/L) 0.49(U)   

Pyrene (µg/L) 0.05(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   

Aroclor-1254 (µg/L) 0.1(U)   
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Table 23.  Results for Location OW05B 

Parameter (unit) 6/1/2003 10/26/2010 

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0(J)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.2(U)   

Toxaphene (µg/L) 1(U)   

Radiological Compounds     

Actinium-227, Dissolved (pCi/L) -19.1(U)   

Actinium-227, Gamma (pCi/L) -0.54(U)   

Alpha (pCi/L) 8.39   

Alpha, Dissolved (pCi/L) 4.95   

Americium-241, Dissolved (pCi/L) -4.92(U)   

Americium-241, Gamma (pCi/L) -5.94(U)   

Beta (pCi/L) 9.07   

Beta, Dissolved (pCi/L) 8.24   

Cesium-137, Dissolved (pCi/L) 0(UUI)   

Cesium-137, Gamma (pCi/L) -0.57(U)   

Cobalt-60, Dissolved (pCi/L) 0.72(U)   

Cobalt-60, Gamma (pCi/L) 0.43(U)   

Protactinium-231, Dissolved (pCi/L) 11(U)   

Protactinium-231, Gamma (pCi/L) -27.8(U)   

Radium-226 (pCi/L) 0.05(U) 0.52 

Radium-226, Dissolved (pCi/L) -0.17(U)   

Radium-228 (pCi/L) 0.44(U) -0.04(U) 

Radium-228, Dissolved (pCi/L) 0.84(U)   

Radium-228, Gamma (pCi/L) 4.06(U)   

Thorium-228 (pCi/L)   0.1 

Thorium-228, Alpha (pCi/L) -0.11(U)   

Thorium-228, Dissolved (pCi/L) 0(UJ)   

Thorium-228, Dissolved Gamma (pCi/L) 0(UUI)   

Thorium-228, Gamma (pCi/L) 0(UUI)   

Thorium-230 (pCi/L)   0.07(U) 

Thorium-230, Alpha (pCi/L) -0.03(U)   

Thorium-230, Dissolved (pCi/L) 0.33(UJ)   

Thorium-232 (pCi/L)   0.06 

Thorium-232, Alpha (pCi/L) -0.02(U)   

Thorium-232, Dissolved (pCi/L) 0(UJ)   

Total Uranium (µg/L) 13.4 20.74* 

Total Uranium, Dissolved (µg/L) 13.4   

Uranium-233/234, Alpha (pCi/L) 7.84   
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Table 23.  Results for Location OW05B 

Parameter (unit) 6/1/2003 10/26/2010 

Uranium-233/234, Dissolved (pCi/L) 5.84   

Uranium-234 (pCi/L)   8.19 

Uranium-235 (pCi/L)   0.56 

Uranium-235, Dissolved (pCi/L) 10.2(U)   

Uranium-235, Gamma (pCi/L) 11(U)   

Uranium-235/236, Alpha (pCi/L) 0.12(U)   

Uranium-235/236, Dissolved (pCi/L) 0.23   

Uranium-238 (pCi/L)   6.76 

Uranium-238, Alpha (pCi/L) 5.41   

Uranium-238, Dissolved (pCi/L) 4.42   

Uranium-238, Dissolved Gamma (pCi/L) 0(UUI)   

Uranium-238, Gamma (pCi/L) 0(UUI)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected 
isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L 
are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis 
performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = 
analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library 
search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-
detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 24.  Results for Location OW06A 

Parameter (unit) 1/8/2000 6/24/2010 10/25/2010 

Volatile Organic Compounds       

1,1,1-Trichloroethane (µg/L) 1(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U)     

1,1,2-Trichloroethane (µg/L) 1(U)     

1,1-Dichloroethane (µg/L) 1(U)     

1,1-Dichloroethene (µg/L) 1(U)     

1,2-Dichloroethane (µg/L) 1(U)     

1,2-Dichloropropane (µg/L) 1(U)     

2-Butanone (µg/L) 3(U)     

2-Hexanone (µg/L) 5(U)     

4-Methyl-2-pentanone (µg/L) 5(U)     

Acetone (µg/L) 0.97(U)     

Benzene (µg/L) 1(U)     

Bromodichloromethane (µg/L) 1(U)     

Bromoform (µg/L) 1(U)     

Bromomethane (µg/L) 1(U)     

Carbon disulfide (µg/L) 5(U)     

Carbon tetrachloride (µg/L) 1(U)     

Chlorobenzene (µg/L) 1(U)     

Chloroethane (µg/L) 1(U)     

Chloroform (µg/L) 1(U)     

Chloromethane (µg/L) 1(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U)     

Dibromochloromethane (µg/L) 1(U)     

Ethylbenzene (µg/L) 1(U)     

Methylene chloride (µg/L) 5(U)     

Styrene (µg/L) 1(U)     

Tetrachloroethylene (µg/L) 1(U)     

Toluene (µg/L) 1(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U)     

Trichloroethylene (µg/L) 1(U)     

Vinyl chloride (µg/L) 1(U)     

Xylenes (total) (µg/L) 3(U)     

Semi-Volatile Organic Compounds       

1,2,4-Trichlorobenzene (µg/L) 10.1(U)     

1,2-Dichlorobenzene (µg/L) 10.1(U)     

1,3-Dichlorobenzene (µg/L) 10.1(U)     

1,4-Dichlorobenzene (µg/L) 10.1(U)     

2,4,5-Trichlorophenol (µg/L) 10.1(U)     

2,4,6-Trichlorophenol (µg/L) 10.1(U)     

2,4-Dichlorophenol (µg/L) 10.1(U)     

2,4-Dimethylphenol (µg/L) 10.1(U)     

2,4-Dinitrophenol (µg/L) 20.2(U)     

2-Chloronaphthalene (µg/L) 10.1(U)     

2-Chlorophenol (µg/L) 10.1(U)     

2-Methyl-4,6-dinitrophenol (µg/L) 10.1(U)     

2-Methylnaphthalene (µg/L) 10.1(U)     

2-Nitroaniline (µg/L) 10.1(U)     

2-Nitrophenol (µg/L) 10.1(U)     

3,3'-Dichlorobenzidine (µg/L) 10.1(U)     

3-Nitroaniline (µg/L) 10.1(U)     

4-Bromophenylphenylether (µg/L) 10.1(U)     

4-Chloro-3-methylphenol (µg/L) 10.1(U)     

4-Chloroaniline (µg/L) 10.1(U)     

4-Chlorophenylphenylether (µg/L) 10.1(U)     
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Table 24.  Results for Location OW06A 

Parameter (unit) 1/8/2000 6/24/2010 10/25/2010 

4-Nitroaniline (µg/L) 10.1(U)     

4-Nitrophenol (µg/L) 10.1(U)     

Benzoic Acid (µg/L) 20.2(U)     

bis(2-Chloroethoxy)methane (µg/L) 10.1(U)     

bis(2-Chloroethyl) ether (µg/L) 10.1(U)     

bis(2-Chloroisopropyl)ether (µg/L) 10.1(U)     

bis(2-Ethylhexyl)phthalate (µg/L) 10.1(U)     

Butylbenzylphthalate (µg/L) 10.1(U)     

Carbazole (µg/L) 10.1(U)     

Dibenzofuran (µg/L) 10.1(U)     

Diethylphthalate (µg/L) 10.1(U)     

Dimethylphthalate (µg/L) 10.1(U)     

Di-n-butylphthalate (µg/L) 10.1(U)     

Di-n-octylphthalate (µg/L) 10.1(U)     

Diphenylamine (µg/L) 10.1(U)     

Hexachlorobenzene (µg/L) 10.1(U)     

Hexachlorobutadiene (µg/L) 10.1(U)     

Hexachlorocyclopentadiene (µg/L) 10.1(U)     

Hexachloroethane (µg/L) 10.1(U)     

Isophorone (µg/L) 10.1(U)     

m,p-Cresols (µg/L) 10.1(U)     

N-Nitroso-di-n-propylamine (µg/L) 10.1(U)     

o-Cresol (µg/L) 10.1(U)     

Pentachlorophenol (µg/L) 10.1(U)     

Phenol (µg/L) 10.1(U)     

Explosives       

1,3,5-Trinitrobenzene (µg/L) 0.1(U)     

2,4,6-Trinitrotoluene (µg/L) 0.1(U)     

2,4-Dinitrotoluene (µg/L) 0.1(U)     

2,6-Dinitrotoluene (µg/L) 0.1(U)     

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)     

2-Nitrotoluene (µg/L) 0.1(U)     

3-Dinitrobenzene (µg/L) 0.1(U)     

3-Nitrotoluene (µg/L) 0.1(U)     

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)     

4-Nitrotoluene (µg/L) 0.1(U)     

HMX (µg/L) 0.1(U)     

Nitrobenzene (µg/L) 0.1(U)     

RDX (µg/L) 0.1(U)     

Tetryl (µg/L) 0.1(U)     

Metals       

Aluminum (µg/L) 39.1(B)     

Aluminum, Dissolved (µg/L) 6.49(U)     

Antimony (µg/L) 28.2     

Antimony, Dissolved (µg/L) 1.96(U)     

Arsenic (µg/L) 11.8(B)     

Arsenic, Dissolved (µg/L) 9.01(B)     

Barium (µg/L) 9.93     

Barium, Dissolved (µg/L) 9.88     

Beryllium (µg/L) 0.17(U)     

Beryllium, Dissolved (µg/L) 0.2(B)     

Boron (µg/L) 1120     

Boron, Dissolved (µg/L) 998     

Cadmium (µg/L) 0.31(B)     

Cadmium, Dissolved (µg/L) 0.23(U)     

Calcium (µg/L) 157000     

Calcium, Dissolved (µg/L) 125000     
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Table 24.  Results for Location OW06A 

Parameter (unit) 1/8/2000 6/24/2010 10/25/2010 

Chromium (µg/L) 0.93(B)     

Chromium, Dissolved (µg/L) 0.61(U)     

Cobalt (µg/L) 0.67(U)     

Cobalt, Dissolved (µg/L) 0.67(U)     

Copper (µg/L) 16.5     

Copper, Dissolved (µg/L) 9.18     

Iron (µg/L) 229     

Iron, Dissolved (µg/L) 29.3(B)     

Lead (µg/L) 0.05(U)     

Lead, Dissolved (µg/L) 0.05(U)     

Lithium (µg/L) 121     

Lithium, Dissolved (µg/L) 89.3     

Magnesium (µg/L) 157000     

Magnesium, Dissolved (µg/L) 140000     

Manganese (µg/L) 128     

Manganese, Dissolved (µg/L) 83.1     

Mercury (µg/L) 0.04(U)     

Mercury, Dissolved (µg/L) 0.04(U)     

Nickel (µg/L) 10.5     

Nickel, Dissolved (µg/L) 12.6     

Potassium (µg/L) 11800     

Potassium, Dissolved (µg/L) 10900     

Selenium (µg/L) 2.03(B)     

Selenium, Dissolved (µg/L) 2.96(B)     

Silver (µg/L) 0.07(U)     

Silver, Dissolved (µg/L) 1(B)     

Sodium (µg/L) 142000     

Sodium, Dissolved (µg/L) 123000     

Thallium (µg/L) 0.13(U)     

Thallium, Dissolved (µg/L) 0.13(U)     

Vanadium (µg/L) 0.63(U)     

Vanadium, Dissolved (µg/L) 0.63(U)     

Zinc (µg/L) 13     

Zinc, Dissolved (µg/L) 6.3     

Polycyclic Aromatic Hydrocarbons       

Acenaphthene (µg/L) 10.1(U)     

Acenaphthylene (µg/L) 10.1(U)     

Anthracene (µg/L) 10.1(U)     

Benzo(a)anthracene (µg/L) 10.1(U)     

Benzo(a)pyrene (µg/L) 10.1(U)     

Benzo(b)fluoranthene (µg/L) 10.1(U)     

Benzo(ghi)perylene (µg/L) 10.1(U)     

Benzo(k)fluoranthene (µg/L) 10.1(U)     

Chrysene (µg/L) 10.1(U)     

Dibenzo(a,h)anthracene (µg/L) 10.1(U)     

Fluoranthene (µg/L) 10.1(U)     

Fluorene (µg/L) 10.1(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 10.1(U)     

Naphthalene (µg/L) 10.1(U)     

Phenanthrene (µg/L) 10.1(U)     

Pyrene (µg/L) 10.1(U)     

PCBs       

Aroclor-1016 (µg/L) 0.11(U)     

Aroclor-1221 (µg/L) 0.11(U)     

Aroclor-1232 (µg/L) 0.11(U)     

Aroclor-1242 (µg/L) 0.11(U)     

Aroclor-1248 (µg/L) 0.11(U)     
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Table 24.  Results for Location OW06A 

Parameter (unit) 1/8/2000 6/24/2010 10/25/2010 

Aroclor-1254 (µg/L) 0.11(U)     

Aroclor-1260 (µg/L) 0.11(U)     

Pesticides       

4,4'-DDD (µg/L) 0.04(U)     

4,4'-DDE (µg/L) 0.04(U)     

4,4'-DDT (µg/L) 0.04(U)     

Aldrin (µg/L) 0.02(U)     

alpha-BHC (µg/L) 0.02(U)     

alpha-Chlordane (µg/L) 0.02(U)     

beta-BHC (µg/L) 0.02(U)     

delta-BHC (µg/L) 0.02(U)     

Dieldrin (µg/L) 0.04(U)     

Endosulfan I (µg/L) 0.02(U)     

Endosulfan II (µg/L) 0.04(U)     

Endosulfan sulfate (µg/L) 0.04(U)     

Endrin (µg/L) 0.04(U)     

Endrin aldehyde (µg/L) 0.04(U)     

Endrin ketone (µg/L) 0.04(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U)     

gamma-Chlordane (µg/L) 0.02(U)     

Heptachlor (µg/L) 0.02(U)     

Heptachlor epoxide (µg/L) 0.02(U)     

Methoxychlor (µg/L) 0.2(U)     

Toxaphene (µg/L) 1(U)     

Radiological Compounds       

Alpha (pCi/L) 0.87(U)     

Beta (pCi/L) 13.8     

Radium-226 (pCi/L) 0.33(U) 0.09(U) 0.19 

Radium-228 (pCi/L)   0.05(U) 0.8 

Thorium-228 (pCi/L) 0.05(U) 0.25 -0.1(U) 

Thorium-230 (pCi/L) 0.03(U) 0.1(U) 0.34(U) 

Thorium-232 (pCi/L) -0.01(U) 0.16 0.29(J) 

Total Thorium (pCi/L)   0.51*   

Total Uranium (µg/L) 1.93   3.11* 

Total Uranium (pCi/L)   0.58*   

Uranium-233/234 (pCi/L) 1     

Uranium-234 (pCi/L)   0.38(R) 1.04(J) 

Uranium-235 (pCi/L)   0.09 0.35(U) 

Uranium-235/236 (pCi/L) 0.07(J)     

Uranium-238 (pCi/L) 0.63 0.11(R) 0.97 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if 
no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per 
Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a 
secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an 
estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative 
identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = 
Duplicate sample analysis for an analyte is out of control. 
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Table 25.  Results for Location OW06B 

Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/8/2000 7/21/2000 5/9/2001 5/21/2002 5/16/2003 4/29/2004 5/25/2005 5/17/2006 6/11/2007 6/16/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/25/2010 

Volatile Organic Compounds                                         

1,1,1-Trichloroethane (µg/L)       1(U)       1(U)                         

1,1,2,2-Tetrachloroethane (µg/L)       1(U)       1(U)                         

1,1,2-Trichloroethane (µg/L)       1(U)       1(U)                         

1,1-Dichloroethane (µg/L)       1(U)       1(U)                         

1,1-Dichloroethene (µg/L)       1(U)       1(U)                         

1,2-Dichloroethane (µg/L)       1(U)       1(U)                         

1,2-Dichloropropane (µg/L)       1(U)       1(U)                         

2-Butanone (µg/L)       2.4(J)       5(U)                         

2-Hexanone (µg/L)       5(U)       5(U)                         

4-Methyl-2-pentanone (µg/L)       5(U)       5(U)                         

Acetone (µg/L)       5(U)       5(U)                         

Benzene (µg/L)       1(U)       1(U)                         

Bromodichloromethane (µg/L)       1(U)       1(U)                         

Bromoform (µg/L)       1(U)       1(U)                         

Bromomethane (µg/L)       1(U)       1(U)                         

Carbon disulfide (µg/L)       5(U)       5(U)                         

Carbon tetrachloride (µg/L)       1(U)       1(U)                         

Chlorobenzene (µg/L)       1(U)       1(U)                         

Chloroethane (µg/L)       1(U)       1(U)                         

Chloroform (µg/L)       1(U)       1(U)                         

Chloromethane (µg/L)       1(U)       1(U)                         

cis-1,2-Dichloroethylene (µg/L)       1(U)       1(U)                         

cis-1,3-Dichloropropylene (µg/L)       1(U)       1(U)                         

Dibromochloromethane (µg/L)               1(U)                         

Ethylbenzene (µg/L)       1(U)       1(U)                         

Methylene chloride (µg/L)       5(U)       5(U)                         

Styrene (µg/L)       1(U)       1(U)                         

Tetrachloroethylene (µg/L)       1(U)       1(U)                         

Toluene (µg/L)       1(U)       1(U)                         

trans-1,2-Dichloroethylene (µg/L)       1(U)       1(U)                         

trans-1,3-Dichloropropylene (µg/L)       1(U)       1(U)                         

Trichloroethylene (µg/L)       1(U)       1(U)                         

Vinyl chloride (µg/L)       1(U)       1(U)                         

Xylenes (total) (µg/L)       3(U)       1(U)                         

Semi-Volatile Organic Compounds                                         

1,2,4-Trichlorobenzene (µg/L)       10(U)       9.71(U)                         

1,2-Dichlorobenzene (µg/L)       10(U)       9.71(U)                         

1,3-Dichlorobenzene (µg/L)       10(U)       9.71(U)                         

1,4-Dichlorobenzene (µg/L)       10(U)       9.71(U)                         

2,4,5-Trichlorophenol (µg/L)       10(U)       9.71(U)                         

2,4,6-Trichlorophenol (µg/L)       10(U)       9.71(U)                         

2,4-Dichlorophenol (µg/L)       10(U)       9.71(U)                         

2,4-Dimethylphenol (µg/L)       10(U)       9.71(U)                         

2,4-Dinitrophenol (µg/L)       20(U)       19.4(U)                         

2-Chloronaphthalene (µg/L)       10(U)       0.97(U)                         

2-Chlorophenol (µg/L)       10(U)       9.71(U)                         

2-Methyl-4,6-dinitrophenol (µg/L)       10(U)       9.71(U)                         

2-Methylnaphthalene (µg/L)       10(U)       0.97(U)                         

2-Nitroaniline (µg/L)       10(U)       9.71(U)                         

2-Nitrophenol (µg/L)       10(U)       9.71(U)                         

3,3'-Dichlorobenzidine (µg/L)       10(U)       9.71(U)                         

3-Nitroaniline (µg/L)       10(U)       9.71(U)                         

4-Bromophenylphenylether (µg/L)       10(U)       9.71(U)                         

4-Chloro-3-methylphenol (µg/L)       10(U)       9.71(U)                         

4-Chloroaniline (µg/L)       10(U)       9.71(U)                         

4-Chlorophenylphenylether (µg/L)       10(U)       9.71(U)                         
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Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/8/2000 7/21/2000 5/9/2001 5/21/2002 5/16/2003 4/29/2004 5/25/2005 5/17/2006 6/11/2007 6/16/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/25/2010 

4-Nitroaniline (µg/L)       10(U)       9.71(U)                         

4-Nitrophenol (µg/L)       10(U)       9.71(U)                         

Benzoic Acid (µg/L)       20(U)                                 

bis(2-Chloroethoxy)methane (µg/L)       10(U)       9.71(U)                         

bis(2-Chloroethyl) ether (µg/L)       10(U)       9.71(U)                         

bis(2-Chloroisopropyl)ether (µg/L)       10(U)       9.71(U)                         

bis(2-Ethylhexyl)phthalate (µg/L)       10(U)       9.5(U)                         

Butylbenzylphthalate (µg/L)       10(U)       9.71(U)                         

Carbazole (µg/L)       10(U)       9.71(U)                         

Dibenzofuran (µg/L)       10(U)       9.71(U)                         

Diethylphthalate (µg/L)       10(U)       9.71(U)                         

Dimethylphthalate (µg/L)       10(U)       9.71(U)                         

Di-n-butylphthalate (µg/L)       10(U)       9.71(U)                         

Di-n-octylphthalate (µg/L)       10(U)       9.71(U)                         

Diphenylamine (µg/L)       10(U)                                 

Hexachlorobenzene (µg/L)       10(U)       9.71(U)                         

Hexachlorobutadiene (µg/L)       10(U)       9.71(U)                         

Hexachlorocyclopentadiene (µg/L)       10(U)       9.71(U)                         

Hexachloroethane (µg/L)       10(U)       9.71(U)                         

Isophorone (µg/L)       10(U)       9.71(U)                         

m,p-Cresols (µg/L)       10(U)       9.71(U)                         

N-Nitroso-di-n-propylamine (µg/L)       10(U)       9.71(U)                         

N-Nitrosodiphenylamine (µg/L)               9.71(U)                         

o-Cresol (µg/L)       10(U)       9.71(U)                         

Pentachlorophenol (µg/L)       10(U)       9.71(U)                         

Phenol (µg/L)       10(U)       9.71(U)                         

General Chemistry                                         

Alkalinity (µg/L) 685000 655000 660000   650000 557000 576000 586000 592000 583000 610000   580000 560000 330000   550000       

Bicarbonate Alkalinity (µg/L) 685000 655000 805000   650000 557000 576000 585000 591000 583000 610000                   

Carbonate (µg/L) 4000(U) 4000(U) 1000(U)   1000(U) 1000(U) <5000                           

Carbonate Alkalinity (µg/L)               1700(U) 1530(J) 0(U) 5000(U)                   

Chloride (µg/L) 50500 29900 30700   31000 29800 26900 27300 29100 27900 32100(J) 32200 33000 34300 35000   41000       

Fluoride (µg/L)   250(U)           308       370(J) 277 272 30(U)   170(U)       

Methane (µg/L)               14(U)                         

Nitrate (µg/L) 130 250(U) 100(U)   100(U) 50(U) 37 34.1(U) 0(U) 31 73 330 194 33(U) 24(U)   78(U)       

Nitrite (µg/L) 20(U) 250(U)     50(U) 20(U) <20 54.2(U) 0(U) 0(U) 20(U) 20(U) 100(U) 33(U) 24(U)   620(J)       

Phosphate (µg/L) 50(U) 66                                     

Phosphate as P, Ortho (µg/L)               238 0(U) 0(U) 500(U)   200(U) 66(U) 60(U)   130(J)       

Phosphorous, Total (µg/L)     20   30(U) 25 <50                           

Solids, Total Dissolved (µg/L) 1560000 1600000 1600000   1600000 1550000 1550000 1490000 1450000 1750000 1440000   1300000 1260000     1300000       

Sulfate (µg/L) 614000 654000 700000   600000 732000 658000 571000 571000 560000 493000 557000 517000 530000 540000   540000       

Total Organic Carbon Average (µg/L)               3280                         

Explosives                                         

1,3,5-Trinitrobenzene (µg/L)       0.1(U)       0.1(U)                         

2,4,6-Trinitrotoluene (µg/L)       0.1(U)       0.1(U)                         

2,4-Dinitrotoluene (µg/L)       0.1(U)       0.1(U)                         

2,6-Dinitrotoluene (µg/L)       0.1(U)       0.1(U)                         

2-Amino-4,6-dinitrotoluene (µg/L)       0.1(U)       0.1(U)                         

2-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                         

3-Dinitrobenzene (µg/L)       0.1(U)       0.1(U)                         

3-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                         

4-Amino-2,6-dinitrotoluene (µg/L)       0.1(U)       0.1(U)                         

4-Nitrotoluene (µg/L)       0.1(U)       0.1(U)                         

HMX (µg/L)       0.1(U)       0.1(U)                         
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Parameter (unit) 4/29/1997 4/7/1998 6/9/1999 1/8/2000 7/21/2000 5/9/2001 5/21/2002 5/16/2003 4/29/2004 5/25/2005 5/17/2006 6/11/2007 6/16/2008 10/28/2008 5/21/2009 Fall 2009 10/26/2009 5/18/2010 6/24/2010 10/25/2010 

Nitrobenzene (µg/L)       0.1(U)       0.1(U)                         

RDX (µg/L)       0.1(U)       0.1(U)                         

Tetryl (µg/L)       0.1(U)       0.1(U)                         

Metals                                         

Aluminum (µg/L)       6.49(U)       24.6(B)         5(U) 5(U) 0.21(U)   7.2(J)       

Aluminum, Dissolved (µg/L)       6.49(U)       48.6(B)                         

Antimony (µg/L)       6.54(B)       0.18(B)         0.5(U) 0.5(U) 0.13(U)   0.89       

Antimony, Dissolved (µg/L)       2.06(B)       0.12(B)                         

Arsenic (µg/L)       4.17       2.67(B)         1.5(U) 1.5(U) 0.95   0.44       

Arsenic, Dissolved (µg/L)       4.48(B)       3.17                         

Barium (µg/L)       12.6       13.4         10.5 12.7 12   11       

Barium, Dissolved (µg/L)       11.9       12.9                         

Beryllium (µg/L)       0.17(U)       0.18(U)         0.1(U) 0.1(U) 0.3(U)   0.12(U)       

Beryllium, Dissolved (µg/L)       0.17(U)       0.21(U)                         

Boron (µg/L)       110       79.1         63.7 88 500   83(J)       

Boron, Dissolved (µg/L)       107       68.1                         

Cadmium (µg/L)       0.23(U)       0.33(U)         0.11(U) 0.11(U) 0.12(U)   0.12(U)       

Cadmium, Dissolved (µg/L)       0.23(U)       0.66(U)                         

Calcium (µg/L) 144000 147000 141000 162000 150000 136000 129000 134000 131000 118000(N) 118000 124000 113000 115000 130000   110000       

Calcium, Dissolved (µg/L)       150000       145000                         

Chromium (µg/L)       5.31       2.22(B)         3.2(J) 2.4(J) 2.2   4.4       

Chromium, Dissolved (µg/L)       3.45(B)       1.7(U)                         

Cobalt (µg/L)       1.1(B)       1.37(B)         1.4 1.6 0.12(U)   0.54(J)       

Cobalt, Dissolved (µg/L)       0.67(U)       2.41(B)                         

Copper (µg/L) 1.8 2.3(U) <5 10.9 0.05(U) 9.21 <8.3 114 5.98 3.8(J) 2.1(J) 3.3 2.5 2.5 2.2   1.2       

Copper, Dissolved (µg/L)       10.6       108                         

Iron (µg/L)       42.1(B)       66(B)         1000 1320 150   88       

Iron, Dissolved (µg/L)       2(U)       5.6(U)                         

Lead (µg/L) 0.9(U) 2.1 <3 0.01(U) 0.01(U) 2.55 <3 1.1(B) 2.58(J) 2.1(J) 0.49(U) 3.2 0.51(J) 0.8(J) 0.13(U)   0.29(J)       

Lead, Dissolved (µg/L)       0.01(U)       0.22(B)                         

Lithium (µg/L)       95.4       75.3(E)         90.2 97.9 84   100(U)       

Lithium, Dissolved (µg/L)       97.8       87.5                         

Magnesium (µg/L) 227000 226000 216000 244000 220000 203000 208000 199000 200000 175000 172000 206000(J) 174000 166000 190000   170000       

Magnesium, Dissolved (µg/L)       228000       216000                         

Manganese (µg/L)       33.2       192         122 107 250   57       

Manganese, Dissolved (µg/L)       27.9       194                         

Mercury (µg/L)       0.04(U)       0.1(U)         0.03(U) 0.07(U) 0.03(U)   0.03(U)       

Mercury, Dissolved (µg/L)       0.04(U)       0.1(U)                         

Nickel (µg/L)       33.5       16.3         14.3 16.6 26   13       

Nickel, Dissolved (µg/L)       29.4       16.8                         

Potassium (µg/L) 3950 3080 3300 3710 3600 3400 3490 3240 3030 2900 2400(J) 2730(J) 2580 3160 3100   2800       

Potassium, Dissolved (µg/L)       4230       3060                         

Selenium (µg/L)       1.23(B)       0.79(B)         1(U) 1(U) 0.45(U)   0.67(J)       

Selenium, Dissolved (µg/L)       1.58(B)       0.28(U)                         

Silver (µg/L)       0.17(B)       0.05(B)         0.2(U) 0.2(U) 0.08(U)   0.39(U)       

Silver, Dissolved (µg/L)       0.16(B)       0(U)                         

Sodium (µg/L) 64400 71300 68300 71500 69000 68600 69900 69700 69300 62600 72100 66200(J) 63800 58300 73000   69000       

Sodium, Dissolved (µg/L)       72200       71400                         

Thallium (µg/L)       0.21(B)       0.06(B)         0.3(U) 0.3(U) 0.16(U)   0.16(U)       

Thallium, Dissolved (µg/L)       0.21(B)       0.01(B)                         

Vanadium (µg/L) 10.9 2.9(U) <5 0.63(U) 0.01(U) 10(U) <10 2.48(U) 0.61(U) 1.6(U) 1.6(U) 16(U) 3(U) 3(U) 0.48   0.43       

Vanadium, Dissolved (µg/L)       0.63(U)       2.5(U)                         

Zinc (µg/L)       19.3       105         4.2(J) 4.2(J) 12   18       

Zinc, Dissolved (µg/L)       17.2       134                         

Polycyclic Aromatic Hydrocarbons                                         

Acenaphthene (µg/L)       10(U)       0.5(U)                         

Acenaphthylene (µg/L)       10(U)       0.5(U)                         
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Anthracene (µg/L)       10(U)       0.5(U)                         

Benzo(a)anthracene (µg/L)       10(U)       0.05(U)                         

Benzo(a)pyrene (µg/L)       10(U)       0.05(U)                         

Benzo(b)fluoranthene (µg/L)       10(U)       0.05(U)                         

Benzo(ghi)perylene (µg/L)       10(U)       0.05(U)                         

Benzo(k)fluoranthene (µg/L)       10(U)       0.02(U)                         

Chrysene (µg/L)       10(U)       0.05(U)                         

Dibenzo(a,h)anthracene (µg/L)       10(U)       0.05(U)                         

Fluoranthene (µg/L)       10(U)       0.05(U)                         

Fluorene (µg/L)       10(U)       0.5(U)                         

Indeno(1,2,3-cd)pyrene (µg/L)       10(U)       0.05(U)                         

Naphthalene (µg/L)       10(U)       0.5(U)                         

Phenanthrene (µg/L)       10(U)       0.5(U)                         

Pyrene (µg/L)       10(U)       0.05(U)                         

PCBs                                         

Aroclor-1016 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1221 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1232 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1242 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1248 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1254 (µg/L)       0.1(U)       0.1(U)                         

Aroclor-1260 (µg/L)       0.1(U)       0.1(U)                         

Pesticides                                         

4,4'-DDD (µg/L)       0.04(U)       0.04(U)                         

4,4'-DDE (µg/L)       0.04(U)       0.04(U)                         

4,4'-DDT (µg/L)       0.04(U)       0.04(U)                         

Aldrin (µg/L)       0.02(U)       0.02(U)                         

alpha-BHC (µg/L)       0.02(U)       0.02(U)                         

alpha-Chlordane (µg/L)       0.02(U)       0.02(U)                         

beta-BHC (µg/L)       0.02(U)       0.02(U)                         

delta-BHC (µg/L)       0.02(U)       0.02(U)                         

Dieldrin (µg/L)       0.04(U)       0.04(U)                         

Endosulfan I (µg/L)       0.02(U)       0.02(U)                         

Endosulfan II (µg/L)       0.04(U)       0.04(U)                         

Endosulfan sulfate (µg/L)       0.04(U)       0.04(U)                         

Endrin (µg/L)       0.04(U)       0.04(U)                         

Endrin aldehyde (µg/L)       0.04(U)       0.04(U)                         

Endrin ketone (µg/L)       0.04(U)       0.04(U)                         

gamma-BHC (Lindane) (µg/L)       0.02(U)       0.02(U)                         

gamma-Chlordane (µg/L)       0.02(U)       0.02(U)                         

Heptachlor (µg/L)       0.02(U)       0.02(U)                         

Heptachlor epoxide (µg/L)       0.02(U)       0.02(U)                         

Methoxychlor (µg/L)       0.2(U)       0.2(U)                         

Toxaphene (µg/L)       1(U)       0.98(U)                         

Radiological Compounds                                         

Actinium-227, Dissolved (pCi/L)               -1.41(U)                         

Actinium-227, Gamma (pCi/L)               2.77(U)                         

Alpha (pCi/L)       27.9       20.7                         

Alpha, Dissolved (pCi/L)               21.7                         

Americium-241, Dissolved (pCi/L)               3.65(U)                         

Americium-241, Gamma (pCi/L)               7.32(U)                         

Beta (pCi/L)       19       13.1                         

Beta, Dissolved (pCi/L)               11.4                         

Cesium-137, Dissolved (pCi/L)               0.86(U)                         

Cesium-137, Gamma (pCi/L)               0.74(U)                         

Cobalt-60, Dissolved (pCi/L)               0.46(U)                         

Cobalt-60, Gamma (pCi/L)               0.41(U)                         
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Protactinium-231, Dissolved (pCi/L)               -47.6(U)                         

Protactinium-231, Gamma (pCi/L)               48.6(U)                         

Radium-226 (pCi/L) 0.09 0.19(UJ) 0.1 0.34(U) 0.02 0.49(U) 0.15(U) -0.04(U) 0.97 0.15(U) 0.17(J) 0.23(U) 0.08 0.44 0.1(U) 0.81 0.81 0.51(U) 0.16(U) 0.33 

Radium-226, Dissolved (pCi/L)               0.09(U)                         

Radium-228 (pCi/L) 0.12 0.09(UJ) 1   0.33 0.89(U) -0.04(U) 0.12(U) 2.1 0.35(U) 0.25(U) 0.99(U) 0.33(U) 1.02(J) 0.29(U) 0.33(U) 0.33(U) 1.54(U) 0.79 0.64 

Radium-228, Dissolved (pCi/L)               0.17(U)                         

Radium-228, Gamma (pCi/L)               5.58(U)                         

Thorium-228 (pCi/L)       0.01(U)               0.2(U) 0.11(U) 0.19(U) 0.08(U) 0(U) 0(U) 0.02(U) 0.24 0.08(U) 

Thorium-228, Alpha (pCi/L)               0.07(U)                         

Thorium-228, Dissolved (pCi/L)               0.18(U)                         

Thorium-228, Dissolved Gamma (pCi/L)               3.34(U)                         

Thorium-228, Gamma (pCi/L)               0(UUI)                         

Thorium-230 (pCi/L) 0.27 0.27(UJ) 0.2 -0.01(U) 0.34 0.14(U) 0.67 0.04(U) 0.79 0.06(J) 0.08(J) 0.31(U) 0.06(U) 0.03(U) 0.04(U) 0.09(U) 0.09(U) 0.09(U) 0.7 -0.11(U) 

Thorium-230, Alpha (pCi/L)               0.04(U)                         

Thorium-230, Dissolved (pCi/L)               0.03(U)                         

Thorium-232 (pCi/L) 0.06 0.18(UJ) U 0.01(U) 0 0.15(U) 0.05 0.01(U) -0.02(U) 0(U) -0.01(U) -0.04(U) -0.04(U) 0(U) -0.01(U) 0(U) 0(U) 0(U) 0.1(U) 0.06(U) 

Thorium-232, Alpha (pCi/L)               0.01(U)                         

Thorium-232, Dissolved (pCi/L)               -0.01(U)                         

Total Radium (pCi/L)     1.1*   0.35* U * 
 

U * 3.07* U * 0.17* U * 0.08* 1.46* U *   0.81*   0.79*   

Total Thorium (pCi/L)                         U * U * U *   U *   0.94*   

Total Uranium (µg/L)   37.3* 30.49* 37.2 9.43* 30.42* 31.18* 23.19 21.39* 22.85* 20.48* 21.37* 23.93* 20.39* 21.49*   20.75* 21.28*   28.59* 

Total Uranium (pCi/L) 24.2 29* 20.4*   7.92* 24.44* 24.2* 17.61 16.48* 17.23* 16.49* 15.55* 18.2* 15.11* 16.47*   16.96*   7.79*   

Total Uranium, Dissolved (µg/L)               28.2                         

Uranium-233/234 (pCi/L)       16               8.04   8.07     9.49       

Uranium-233/234, Alpha (pCi/L)               9.38                         

Uranium-233/234, Dissolved (pCi/L)               12.1                         

Uranium-234 (pCi/L)   16.03 10   4.7 14.45 13.4 9.38 8.93 9.4 9.4 8.04 9.82   9.41 9.49   7.73 4.31 12.3 

Uranium-235 (pCi/L)   0.78 0.4   0.13 0.32(U) 0.6 0.68 0.58 0.34(J) 0.39(J) 0.54 0.57   0.25(U) 0.63   0.72 0.2(U) 0.96 

Uranium-235, Dissolved (pCi/L)               3.09(U)                         

Uranium-235, Gamma (pCi/L)               9.84(U)                         

Uranium-235/236 (pCi/L)       0.6               0.54   0.31     0.63       

Uranium-235/236, Alpha (pCi/L)               0.68                         

Uranium-235/236, Dissolved (pCi/L)               0.47                         

Uranium-238 (pCi/L)   12.19 10 13 3.09 9.99 10.2 7.55 6.97 7.49 6.7 6.97 7.81 6.73 7.06 6.85 6.85 6.91 3.48 9.29 

Uranium-238, Alpha (pCi/L)               7.55                         

Uranium-238, Dissolved (pCi/L)               9.07                         

Uranium-238, Dissolved Gamma (pCi/L)               0(UUI)                         

Uranium-238, Gamma (pCi/L)               139(U)                         
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to 
make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 

.
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Table 26.  Results for Location OW07A 

Parameter (unit) 6/8/1999 10/2/2000 5/31/2003 10/27/2010 

General Chemistry         

Alkalinity (µg/L) 260000       

Bicarbonate Alkalinity (µg/L) 317000       

Carbonate (µg/L) 1000(U)       

Chloride (µg/L) 42400       

Nitrate (µg/L) 200       

Phosphorous, Total (µg/L) 310       

Solids, Total Dissolved (µg/L) 1630000       

Sulfate (µg/L) 900000       

Metals         

Calcium (µg/L) 113000       

Copper (µg/L) <5       

Lead (µg/L) <3       

Magnesium (µg/L) 166000       

Potassium (µg/L) 8100       

Sodium (µg/L) 135000       

Vanadium (µg/L) <5       

Radiological Compounds         

Actinium-227 (pCi/L)   14.9(U)     

Actinium-227, Dissolved (pCi/L)     -0.82(U)   

Actinium-227, Gamma (pCi/L)     -3.58(U)   

Alpha (pCi/L)   7.38 3.81(U)   

Alpha, Dissolved (pCi/L)     -1.41(U)   

Americium-241 (pCi/L)   4.47(U)     

Americium-241, Dissolved (pCi/L)     3.2(U)   

Americium-241, Gamma (pCi/L)     7.42(U)   

Beta (pCi/L)   9.86 9.21   

Beta, Dissolved (pCi/L)     9.17   

Cesium-137 (pCi/L)   4.41     

Cesium-137, Dissolved (pCi/L)     0.45(U)   

Cesium-137, Gamma (pCi/L)     0.76(U)   

Cobalt-60 (pCi/L)   0.31(U)     

Cobalt-60, Dissolved (pCi/L)     0.46(U)   

Cobalt-60, Gamma (pCi/L)     0.71(U)   

Protactinium-231 (pCi/L)   72(U)     

Protactinium-231, Dissolved (pCi/L)     33.9(U)   

Protactinium-231, Gamma (pCi/L)     -35(U)   

Radium-226 (pCi/L) 0.4 0.91 0.49(U) 0.23(U) 

Radium-226, Dissolved (pCi/L)     0.19(U)   

Radium-228 (pCi/L) U 1.82(U) 0.67(U) 0.52 

Radium-228, Dissolved (pCi/L)     1.14(U)   

Radium-228, Gamma (pCi/L)     2.96(U)   

Thorium-228 (pCi/L)   3.68(U)   0.08(U) 

Thorium-228, Alpha (pCi/L)     0.04(U)   

Thorium-228, Dissolved (pCi/L)   0.07(U) -0.1(U)   

Thorium-228, Dissolved Gamma (pCi/L)   3.53(U) 0(UUI)   

Thorium-228, Gamma (pCi/L)     0(UUI)   

Thorium-230 (pCi/L) 0.8 0.08   -0.07(U) 

Thorium-230, Alpha (pCi/L)     0.22(U)   

Thorium-230, Dissolved (pCi/L)     -0.03(U)   

Thorium-232 (pCi/L) 0.1 0.03(U)   0.01(U) 

Thorium-232, Alpha (pCi/L)     0.05(U)   

Thorium-232, Dissolved (pCi/L)     0.02(U)   

Total Radium (pCi/L) 0.4*       

Total Uranium (µg/L) 2.47* 1.44 1.25 2.34* 

Total Uranium (pCi/L) 1.9*       

Total Uranium, Dissolved (µg/L)     1.41   
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Table 26.  Results for Location OW07A 

Parameter (unit) 6/8/1999 10/2/2000 5/31/2003 10/27/2010 

Uranium-233/234 (pCi/L)   0.78     

Uranium-233/234, Alpha (pCi/L)     0.92   

Uranium-233/234, Dissolved (pCi/L)   0.54 0.52   

Uranium-234 (pCi/L) 1     1.28 

Uranium-235 (pCi/L) 0.1 6.24(U)   0.08(U) 

Uranium-235, Dissolved (pCi/L)   6.69(U) -3.17(U)   

Uranium-235, Gamma (pCi/L)     3.23(U)   

Uranium-235/236 (pCi/L)   0.04(U)     

Uranium-235/236, Alpha (pCi/L)     0.05(U)   

Uranium-235/236, Dissolved (pCi/L)   0.12(U) -0.02(U)   

Uranium-238 (pCi/L) 0.8 64.5(U)   0.76 

Uranium-238, Alpha (pCi/L)     0.39   

Uranium-238, Dissolved (pCi/L)   0.5 0.18(U)   

Uranium-238, Dissolved Gamma (pCi/L)   0(U) 76.2(U)   

Uranium-238, Gamma (pCi/L)     54.3(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected 
the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 27.  Results for Location OW07B 

Parameter (unit) 4/29/1997 4/7/1998 4/8/1998 7/21/2000 5/9/2001 5/13/2002 5/13/2003 5/14/2003 5/19/2003 10/27/2010 

Volatile Organic Compounds                     

1,1,1-Trichloroethane (µg/L)               1(U)     

1,1,2,2-Tetrachloroethane (µg/L)               1(U)     

1,1,2-Trichloroethane (µg/L)               1(U)     

1,1-Dichloroethane (µg/L)               1(U)     

1,1-Dichloroethene (µg/L)               1(U)     

1,2-Dichloroethane (µg/L)               1(U)     

1,2-Dichloropropane (µg/L)               1(U)     

2-Butanone (µg/L)               4.49(J)     

2-Hexanone (µg/L)               5(U)     

4-Methyl-2-pentanone (µg/L)               5(U)     

Acetone (µg/L)               5(U)     

Benzene (µg/L)               1(U)     

Bromodichloromethane (µg/L)               1(U)     

Bromoform (µg/L)               1(U)     

Bromomethane (µg/L)               1(U)     

Carbon disulfide (µg/L)               5(U)     

Carbon tetrachloride (µg/L)               1(U)     

Chlorobenzene (µg/L)               1(U)     

Chloroethane (µg/L)               1(U)     

Chloroform (µg/L)               1(U)     

Chloromethane (µg/L)               1(U)     

cis-1,2-Dichloroethylene (µg/L)               1(U)     

cis-1,3-Dichloropropylene (µg/L)               1(U)     

Dibromochloromethane (µg/L)               1(U)     

Ethylbenzene (µg/L)               1(U)     

Methylene chloride (µg/L)               5(U)     

Styrene (µg/L)               1(U)     

Tetrachloroethylene (µg/L)               1(U)     

Toluene (µg/L)               1(U)     

trans-1,2-Dichloroethylene (µg/L)               1(U)     

trans-1,3-Dichloropropylene (µg/L)               1(U)     

Trichloroethylene (µg/L)               1(U)     

Vinyl chloride (µg/L)               1(U)     

Xylenes (total) (µg/L)               1(U)     

Semi-Volatile Organic Compounds                     

1,2,4-Trichlorobenzene (µg/L)               9.71(U)     

1,2-Dichlorobenzene (µg/L)               9.71(U)     

1,3-Dichlorobenzene (µg/L)               9.71(U)     

1,4-Dichlorobenzene (µg/L)               9.71(U)     

2,4,5-Trichlorophenol (µg/L)               9.71(U)     

2,4,6-Trichlorophenol (µg/L)               9.71(U)     

2,4-Dichlorophenol (µg/L)               9.71(U)     

2,4-Dimethylphenol (µg/L)               9.71(U)     

2,4-Dinitrophenol (µg/L)               19.4(U)     

2-Chloronaphthalene (µg/L)               0.97(U)     

2-Chlorophenol (µg/L)               9.71(U)     

2-Methyl-4,6-dinitrophenol (µg/L)               9.71(U)     

2-Methylnaphthalene (µg/L)               0.97(U)     

2-Nitroaniline (µg/L)               9.71(U)     

2-Nitrophenol (µg/L)               9.71(U)     

3,3'-Dichlorobenzidine (µg/L)               9.71(U)     

3-Nitroaniline (µg/L)               9.71(U)     

4-Bromophenylphenylether (µg/L)               9.71(U)     

4-Chloro-3-methylphenol (µg/L)               9.71(U)     

4-Chloroaniline (µg/L)               9.71(U)     

4-Chlorophenylphenylether (µg/L)               9.71(U)     
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Table 27.  Results for Location OW07B 

Parameter (unit) 4/29/1997 4/7/1998 4/8/1998 7/21/2000 5/9/2001 5/13/2002 5/13/2003 5/14/2003 5/19/2003 10/27/2010 

4-Nitroaniline (µg/L)               9.71(U)     

4-Nitrophenol (µg/L)               9.71(U)     

bis(2-Chloroethoxy)methane (µg/L)               9.71(U)     

bis(2-Chloroethyl) ether (µg/L)               9.71(U)     

bis(2-Chloroisopropyl)ether (µg/L)               9.71(U)     

bis(2-Ethylhexyl)phthalate (µg/L)               9.71(U)     

Butylbenzylphthalate (µg/L)               9.71(U)     

Carbazole (µg/L)               9.71(U)     

Dibenzofuran (µg/L)               9.71(U)     

Diethylphthalate (µg/L)               9.71(U)     

Dimethylphthalate (µg/L)               9.71(U)     

Di-n-butylphthalate (µg/L)               9.71(U)     

Di-n-octylphthalate (µg/L)               9.71(U)     

Hexachlorobenzene (µg/L)               9.71(U)     

Hexachlorobutadiene (µg/L)               9.71(U)     

Hexachlorocyclopentadiene (µg/L)               9.71(U)     

Hexachloroethane (µg/L)               9.71(U)     

Isophorone (µg/L)               9.71(U)     

m,p-Cresols (µg/L)               9.71(U)     

N-Nitroso-di-n-propylamine (µg/L)               9.71(U)     

N-Nitrosodiphenylamine (µg/L)               9.71(U)     

o-Cresol (µg/L)               9.71(U)     

Pentachlorophenol (µg/L)               9.71(U)     

Phenol (µg/L)               9.71(U)     

General Chemistry                     

Alkalinity (µg/L)   427000   450000 412000 396000   36400 364000   

Bicarbonate Alkalinity (µg/L)   427000   450000 412000 396000   363000 363000   

Carbonate (µg/L)   4000(U)   1000(U) 1000(U) <5000         

Carbonate Alkalinity (µg/L)               1450(U) 1450(U)   

Chloride (µg/L)   13800   18000 19400 15700   19500     

Fluoride (µg/L)   250(U)           305     

Methane (µg/L)               14(U)     

Nitrate (µg/L)   250(U)   100(U) 1780 62   2960     

Nitrite (µg/L)   250(U)   50(U) 20(U) <20   54.2(U)     

Phosphate (µg/L)   50(U)                 

Phosphate as P, Ortho (µg/L)               151(U)     

Phosphorous, Total (µg/L)       40 20(U) <500         

Solids, Total Dissolved (µg/L)   1500000   1700000 1550000 1640000   1660000 1660000   

Sulfate (µg/L)   713000   700000 850000 821000   773000     

Total Organic Carbon Average (µg/L)               2200     

Explosives                     

1,3,5-Trinitrobenzene (µg/L)               0.1(U)     

2,4,6-Trinitrotoluene (µg/L)               0.1(U)     

2,4-Dinitrotoluene (µg/L)               0.1(U)     

2,6-Dinitrotoluene (µg/L)               0.1(U)     

2-Amino-4,6-dinitrotoluene (µg/L)               0.1(U)     

2-Nitrotoluene (µg/L)               0.1(U)     

3-Dinitrobenzene (µg/L)               0.1(U)     

3-Nitrotoluene (µg/L)               0.1(U)     

4-Amino-2,6-dinitrotoluene (µg/L)               0.1(U)     

4-Nitrotoluene (µg/L)               0.1(U)     

HMX (µg/L)               0.1(U)     

Nitrobenzene (µg/L)               0.1(U)     

RDX (µg/L)               0.1(U)     
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Table 27.  Results for Location OW07B 

Parameter (unit) 4/29/1997 4/7/1998 4/8/1998 7/21/2000 5/9/2001 5/13/2002 5/13/2003 5/14/2003 5/19/2003 10/27/2010 

Tetryl (µg/L)               0.1(U)     

Metals                     

Aluminum (µg/L)               75.3(B)     

Aluminum, Dissolved (µg/L)               574     

Antimony (µg/L)               0.11(B)     

Antimony, Dissolved (µg/L)               0.14(B)     

Arsenic (µg/L)               4.95     

Arsenic, Dissolved (µg/L)               3.18     

Barium (µg/L)               16.2     

Barium, Dissolved (µg/L)               21.8     

Beryllium (µg/L)               0.21(U)     

Beryllium, Dissolved (µg/L)               0.21(U)     

Boron (µg/L)               157     

Boron, Dissolved (µg/L)               150     

Cadmium (µg/L)               0.66(U)     

Cadmium, Dissolved (µg/L)               0.66(U)     

Calcium (µg/L) 118000 115000   140000 135000 140000   150000     

Calcium, Dissolved (µg/L)               150000     

Chromium (µg/L)               1.7(U)     

Chromium, Dissolved (µg/L)               5.68     

Cobalt (µg/L)               1(U)     

Cobalt, Dissolved (µg/L)               1(U)     

Copper (µg/L) 11.7   4.8 0.05(U) 9.01 17.8 2.69 2.69(B)     

Copper, Dissolved (µg/L)             5.22 5.22     

Iron (µg/L)               5.6(U)     

Iron, Dissolved (µg/L)               355     

Lead (µg/L) 1.9(U)   1.2 0.01(U) 3.12 <2.8 0.12 0.12(B)     

Lead, Dissolved (µg/L)             0.92 0.92(B)     

Lithium (µg/L)               104     

Lithium, Dissolved (µg/L)               88.6     

Magnesium (µg/L) 185000 188000   220000 195000 203000 209000 209000     

Magnesium, Dissolved (µg/L)               203000     

Manganese (µg/L)               0.52(U)     

Manganese, Dissolved (µg/L)               6.1(B)     

Mercury (µg/L)               0.1(U)     

Mercury, Dissolved (µg/L)               0.1(U)     

Nickel (µg/L)               2.86(B)     

Nickel, Dissolved (µg/L)               3.99(B)     

Potassium (µg/L) 3570 2780   3400 3950 4440 3630 3630     

Potassium, Dissolved (µg/L)               3270     

Selenium (µg/L)               4.49(B)     

Selenium, Dissolved (µg/L)               3.93(B)     

Silver (µg/L)               0.01(U)     

Silver, Dissolved (µg/L)               0(B)     

Sodium (µg/L) 63700 65600   73000 74500 69500 75300 75300     

Sodium, Dissolved (µg/L)               73400     

Thallium (µg/L)               0.01(B)     

Thallium, Dissolved (µg/L)               0.01(B)     

Vanadium (µg/L) 12.3   2.9(U) 0.01(U) 10(U) <10 2.48(U) 2.5(U)     

Vanadium, Dissolved (µg/L)             2.48(U) 2.5(U)     

Zinc (µg/L)               7.39     

Zinc, Dissolved (µg/L)               22.7     

Polycyclic Aromatic Hydrocarbons                     

Acenaphthene (µg/L)               0.57(U)     

Acenaphthylene (µg/L)               0.57(U)     

Anthracene (µg/L)               0.57(U)     

Benzo(a)anthracene (µg/L)               0.06(U)     
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Table 27.  Results for Location OW07B 

Parameter (unit) 4/29/1997 4/7/1998 4/8/1998 7/21/2000 5/9/2001 5/13/2002 5/13/2003 5/14/2003 5/19/2003 10/27/2010 

Benzo(a)pyrene (µg/L)               0.06(U)     

Benzo(b)fluoranthene (µg/L)               0.06(U)     

Benzo(ghi)perylene (µg/L)               0.06(U)     

Benzo(k)fluoranthene (µg/L)               0.03(U)     

Chrysene (µg/L)               0.06(U)     

Dibenzo(a,h)anthracene (µg/L)               0.06(U)     

Fluoranthene (µg/L)               0.06(U)     

Fluorene (µg/L)               0.57(U)     

Indeno(1,2,3-cd)pyrene (µg/L)               0.06(U)     

Naphthalene (µg/L)               0.57(U)     

Phenanthrene (µg/L)               0.57(U)     

Pyrene (µg/L)               0.06(U)     

PCBs                     

Aroclor-1016 (µg/L)               0.1(U)     

Aroclor-1221 (µg/L)               0.1(U)     

Aroclor-1232 (µg/L)               0.1(U)     

Aroclor-1242 (µg/L)               0.1(U)     

Aroclor-1248 (µg/L)               0.1(U)     

Aroclor-1254 (µg/L)               0.1(U)     

Aroclor-1260 (µg/L)               0.1(U)     

Pesticides                     

4,4'-DDD (µg/L)               0.04(U)     

4,4'-DDE (µg/L)               0.04(U)     

4,4'-DDT (µg/L)               0.03(J)     

Aldrin (µg/L)               0.02(U)     

alpha-BHC (µg/L)               0.02(U)     

alpha-Chlordane (µg/L)               0.02(U)     

beta-BHC (µg/L)               0.02(U)     

delta-BHC (µg/L)               0.02(U)     

Dieldrin (µg/L)               0.04(U)     

Endosulfan I (µg/L)               0.02(U)     

Endosulfan II (µg/L)               0.04(U)     

Endosulfan sulfate (µg/L)               0.04(U)     

Endrin (µg/L)               0.04(U)     

Endrin aldehyde (µg/L)               0.04(U)     

Endrin ketone (µg/L)               0.04(U)     

gamma-BHC (Lindane) (µg/L)               0.02(U)     

gamma-Chlordane (µg/L)               0.02(U)     

Heptachlor (µg/L)               0.02(U)     

Heptachlor epoxide (µg/L)               0.02(U)     

Methoxychlor (µg/L)               0.2(U)     

Toxaphene (µg/L)               0.98(U)     

Radiological Compounds                     

Actinium-227, Dissolved (pCi/L)               3.08(U)     

Actinium-227, Gamma (pCi/L)               -9.92(U)     

Alpha (pCi/L)               12.9     

Alpha, Dissolved (pCi/L)               16.3     

Americium-241, Dissolved (pCi/L)               1.73(U)     

Americium-241, Gamma (pCi/L)               -0.87(U)     

Beta (pCi/L)               6.72     

Beta, Dissolved (pCi/L)               16.9     

Cesium-137, Dissolved (pCi/L)               -0.14(U)     

Cesium-137, Gamma (pCi/L)               2.12     

Cobalt-60, Dissolved (pCi/L)               0.87(U)     

Cobalt-60, Gamma (pCi/L)               1.15(U)     

Protactinium-231, Dissolved (pCi/L)               20.3(U)     

Protactinium-231, Gamma (pCi/L)               41.8(U)     
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Table 27.  Results for Location OW07B 

Parameter (unit) 4/29/1997 4/7/1998 4/8/1998 7/21/2000 5/9/2001 5/13/2002 5/13/2003 5/14/2003 5/19/2003 10/27/2010 

Radium-226 (pCi/L) 0.05 1.29(J)   0.27 0.74 0.03 0.21(U) 0.21(U)   0.08(U) 

Radium-226, Dissolved (pCi/L)             0.23(U) 0.23(U)     

Radium-228 (pCi/L) 0.11 0.09(UJ)   0.27 0.11(U) 0.86 0.92(U) 0.92(U)   0.49 

Radium-228, Dissolved (pCi/L)             1.87 1.87     

Radium-228, Gamma (pCi/L)               1.87(U)     

Thorium-228 (pCi/L)                   0.06(U) 

Thorium-228, Alpha (pCi/L)               0.05(U)     

Thorium-228, Dissolved (pCi/L)               0.17(U)     

Thorium-228, Dissolved Gamma (pCi/L)               3.86(U)     

Thorium-228, Gamma (pCi/L)               4.9(U)     

Thorium-230 (pCi/L) 0.24 0.26(U)   0.11 0.19(U) 0.31 -0.02(U)     -0.16(U) 

Thorium-230, Alpha (pCi/L)               -0.02(U)     

Thorium-230, Dissolved (pCi/L)             0.11(U) 0.11(U)     

Thorium-232 (pCi/L) 0.05 0.17(UJ)   0.02 0.07(U) 0.03 -0.01(U)     0.05 

Thorium-232, Alpha (pCi/L)               -0.01(U)     

Thorium-232, Dissolved (pCi/L)             0.01(U) 0.01(U)     

Total Radium (pCi/L)       0.54* 0.74* 0.89* U *       

Total Radium, Dissolved (pCi/L)             0.23*       

Total Uranium (µg/L)   26.25*   27.44* 30.27* 23.53* 24.46* 19.1   53.75* 

Total Uranium (pCi/L) 11.3 17.03*   21.44* 23.21* 19.23* 18.5*       

Total Uranium, Dissolved (µg/L)             26.97* 19.6     

Total Uranium, Dissolved (pCi/L)             21.31*       

Uranium-233/234, Alpha (pCi/L)               9.62     

Uranium-233/234, Dissolved (pCi/L)               11.4     

Uranium-234 (pCi/L)   8.12   12.09 12.77 11.1 9.62     22.6 

Uranium-234, Dissolved (pCi/L)             11.4       

Uranium-235 (pCi/L)   0.29(UJ)   0.34 0.53 0.43 0.95     1.58 

Uranium-235, Dissolved (pCi/L)             1.19 -0.84(U)     

Uranium-235, Gamma (pCi/L)               12.7(U)     

Uranium-235/236, Alpha (pCi/L)               0.95     

Uranium-235/236, Dissolved (pCi/L)               1.19     

Uranium-238 (pCi/L)   8.62   9.01 9.91 7.7 7.93     17.5 

Uranium-238, Alpha (pCi/L)               7.93     

Uranium-238, Dissolved (pCi/L)             8.72 8.72     

Uranium-238, Dissolved Gamma (pCi/L)               125     

Uranium-238, Gamma (pCi/L)               5.91(U)     
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  
Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper 
level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification of 
the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 

 



Page 1 of 5 

Table 28.  Results for Location OW11A 

Parameter (unit) 5/31/2003 10/28/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 12.5   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 3.82(J)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 1(U)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 1(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 9.71(U)   

1,2-Dichlorobenzene (µg/L) 9.71(U)   

1,3-Dichlorobenzene (µg/L) 9.71(U)   

1,4-Dichlorobenzene (µg/L) 9.71(U)   

2,4,5-Trichlorophenol (µg/L) 9.71(U)   

2,4,6-Trichlorophenol (µg/L) 9.71(U)   

2,4-Dichlorophenol (µg/L) 9.71(U)   

2,4-Dimethylphenol (µg/L) 9.71(U)   

2,4-Dinitrophenol (µg/L) 19.4(U)   

2-Chloronaphthalene (µg/L) 0.97(U)   

2-Chlorophenol (µg/L) 9.71(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 9.71(U)   

2-Methylnaphthalene (µg/L) 0.97(U)   

2-Nitroaniline (µg/L) 9.71(U)   

2-Nitrophenol (µg/L) 9.71(U)   

3,3'-Dichlorobenzidine (µg/L) 9.71(U)   

3-Nitroaniline (µg/L) 9.71(U)   

4-Bromophenylphenylether (µg/L) 9.71(U)   

4-Chloro-3-methylphenol (µg/L) 9.71(U)   

4-Chloroaniline (µg/L) 9.71(U)   

4-Chlorophenylphenylether (µg/L) 9.71(U)   
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Table 28.  Results for Location OW11A 

Parameter (unit) 5/31/2003 10/28/2010 

4-Nitroaniline (µg/L) 9.71(U)   

4-Nitrophenol (µg/L) 9.71(U)   

bis(2-Chloroethoxy)methane (µg/L) 9.71(U)   

bis(2-Chloroethyl) ether (µg/L) 9.71(U)   

bis(2-Chloroisopropyl)ether (µg/L) 9.71(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 9.71(U)   

Butylbenzylphthalate (µg/L) 9.71(U)   

Carbazole (µg/L) 9.71(U)   

Dibenzofuran (µg/L) 9.71(U)   

Diethylphthalate (µg/L) 9.71(U)   

Dimethylphthalate (µg/L) 9.71(U)   

Di-n-butylphthalate (µg/L) 9.71(U)   

Di-n-octylphthalate (µg/L) 9.71(U)   

Hexachlorobenzene (µg/L) 9.71(U)   

Hexachlorobutadiene (µg/L) 9.71(U)   

Hexachlorocyclopentadiene (µg/L) 9.71(U)   

Hexachloroethane (µg/L) 9.71(U)   

Isophorone (µg/L) 9.71(U)   

m,p-Cresols (µg/L) 9.71(U)   

N-Nitroso-di-n-propylamine (µg/L) 9.71(U)   

N-Nitrosodiphenylamine (µg/L) 9.71(U)   

o-Cresol (µg/L) 9.71(U)   

Pentachlorophenol (µg/L) 9.71(U)   

Phenol (µg/L) 9.71(U)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 77.8(B)   

Aluminum, Dissolved (µg/L) 24.8(B)   

Antimony (µg/L) 0.13(B)   

Antimony, Dissolved (µg/L) 0.12(B)   

Arsenic (µg/L) 18.7   

Arsenic, Dissolved (µg/L) 14.5   

Barium (µg/L) 10.2   

Barium, Dissolved (µg/L) 8.74   

Beryllium (µg/L) 0.18(U)   

Beryllium, Dissolved (µg/L) 0.18(U)   

Boron (µg/L) 800   

Boron, Dissolved (µg/L) 756   

Cadmium (µg/L) 0.33(U)   

Cadmium, Dissolved (µg/L) 0.33(U)   

Calcium (µg/L) 97700   

Calcium, Dissolved (µg/L) 79800(E)   

Chromium (µg/L) 1.1(U)   
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Table 28.  Results for Location OW11A 

Parameter (unit) 5/31/2003 10/28/2010 

Chromium, Dissolved (µg/L) 1.1(U)   

Cobalt (µg/L) 0.29(U)   

Cobalt, Dissolved (µg/L) 0.29(U)   

Copper (µg/L) 4.45(B)   

Copper, Dissolved (µg/L) 4.17(B)   

Iron (µg/L) 465   

Iron, Dissolved (µg/L) 212   

Lead (µg/L) 0.15(B)   

Lead, Dissolved (µg/L) 0(U)   

Lithium (µg/L) 91   

Lithium, Dissolved (µg/L) 78.7(N)   

Magnesium (µg/L) 123000(E)   

Magnesium, Dissolved (µg/L) 126000(E)   

Manganese (µg/L) 59.2   

Manganese, Dissolved (µg/L) 44.1   

Mercury (µg/L) 0.1(UN)   

Mercury, Dissolved (µg/L) 0.1(UN)   

Nickel (µg/L) 0.97(U)   

Nickel, Dissolved (µg/L) 0.97(U)   

Potassium (µg/L) 8740(E)   

Potassium, Dissolved (µg/L) 7840(E)   

Selenium (µg/L) 0.62(B)   

Selenium, Dissolved (µg/L) 0.6(B)   

Silver (µg/L) 0.01(B)   

Silver, Dissolved (µg/L) 0(U)   

Sodium (µg/L) 92500   

Sodium, Dissolved (µg/L) 89700   

Thallium (µg/L) 0(U)   

Thallium, Dissolved (µg/L) 0(U)   

Vanadium (µg/L) 0.23(U)   

Vanadium, Dissolved (µg/L) 0.23(U+)   

Zinc (µg/L) 123   

Zinc, Dissolved (µg/L) 64.3   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 0.48(U)   

Acenaphthylene (µg/L) 0.48(U)   

Anthracene (µg/L) 0.48(U)   

Benzo(a)anthracene (µg/L) 0.05(U)   

Benzo(a)pyrene (µg/L) 0.05(U)   

Benzo(b)fluoranthene (µg/L) 0.05(U)   

Benzo(ghi)perylene (µg/L) 0.05(U)   

Benzo(k)fluoranthene (µg/L) 0.02(U)   

Chrysene (µg/L) 0.05(U)   

Dibenzo(a,h)anthracene (µg/L) 0.05(U)   

Fluoranthene (µg/L) 0.05(U)   

Fluorene (µg/L) 0.48(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)   

Naphthalene (µg/L) 0.48(U)   

Phenanthrene (µg/L) 0.48(U)   

Pyrene (µg/L) 0.05(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   

Aroclor-1254 (µg/L) 0.1(U)   
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Table 28.  Results for Location OW11A 

Parameter (unit) 5/31/2003 10/28/2010 

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0.04(U)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.19(U)   

Toxaphene (µg/L) 0.97(U)   

Radiological Compounds     

Actinium-227, Dissolved (pCi/L) 0.56(U)   

Actinium-227, Gamma (pCi/L) -7.61(U)   

Alpha (pCi/L) 0.88(U)   

Alpha, Dissolved (pCi/L) 0.81(U)   

Americium-241, Dissolved (pCi/L) -3.91(U)   

Americium-241, Gamma (pCi/L) -1.32(U)   

Beta (pCi/L) 11.5   

Beta, Dissolved (pCi/L) 9.49   

Cesium-137, Dissolved (pCi/L) 1.12(U)   

Cesium-137, Gamma (pCi/L) -0.7(U)   

Cobalt-60, Dissolved (pCi/L) 1.54(U)   

Cobalt-60, Gamma (pCi/L) -0.25(U)   

Protactinium-231, Dissolved (pCi/L) -46.9(U)   

Protactinium-231, Gamma (pCi/L) -55.4(U)   

Radium-226 (pCi/L) 0.64 0.16(U) 

Radium-226, Dissolved (pCi/L) 0.16(U)   

Radium-228 (pCi/L) 0.85(U) 0.07(U) 

Radium-228, Dissolved (pCi/L) 0.46(U)   

Radium-228, Gamma (pCi/L) 6.37(U)   

Thorium-228 (pCi/L)   0.06(U) 

Thorium-228, Alpha (pCi/L) 0.06(U)   

Thorium-228, Dissolved (pCi/L) 0.14(U)   

Thorium-228, Dissolved Gamma (pCi/L) 4.12(U)   

Thorium-228, Gamma (pCi/L) 1.2(U)   

Thorium-230 (pCi/L)   0.16(U) 

Thorium-230, Alpha (pCi/L) 0.15(U)   

Thorium-230, Dissolved (pCi/L) 0.01(U)   

Thorium-232 (pCi/L)   0.13 

Thorium-232, Alpha (pCi/L) -0.02(U)   

Thorium-232, Dissolved (pCi/L) -0.03(U)   

Total Uranium (µg/L) 1.47 1.47* 

Total Uranium, Dissolved (µg/L) 1.28   

Uranium-233/234, Alpha (pCi/L) 0.99   
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Table 28.  Results for Location OW11A 

Parameter (unit) 5/31/2003 10/28/2010 

Uranium-233/234, Dissolved (pCi/L) 0.45   

Uranium-234 (pCi/L)   1.49 

Uranium-235 (pCi/L)   0.26(U) 

Uranium-235, Dissolved (pCi/L) 7.59(U)   

Uranium-235, Gamma (pCi/L) 1.88(U)   

Uranium-235/236, Alpha (pCi/L) 0.01(U)   

Uranium-235/236, Dissolved (pCi/L) 0.1(U)   

Uranium-238 (pCi/L)   0.44(U) 

Uranium-238, Alpha (pCi/L) 0.6   

Uranium-238, Dissolved (pCi/L) 0.42   

Uranium-238, Dissolved Gamma (pCi/L) 48.9(U)   

Uranium-238, Gamma (pCi/L) 77.1(U)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result 
of summing the detected isotopes; if no isotopes were detected the total value is also a 
non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte 
quantified in an analysis performed at a secondary dilution factor; E= concentration 
exceeds the upper level of the calibration range; J = analytical result is an estimated 
concentration; N = Presumptive evidence based upon a mass spectral library search to 
make a tentative identification of the analyte; R = analytical result is unusable; U = 
analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an 
analyte is out of control. 
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Table 29.  Results for Location OW11B 

Parameter (unit) 10/2/2000 5/14/2002 8/27/2002 5/28/2003 11/2/2004 5/26/2005 11/8/2005 5/22/2006 6/14/2007 6/18/2008 Fall 2008 10/30/2008 5/20/2009 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/28/2010 

Volatile Organic Compounds                                     

1,1,1-Trichloroethane (µg/L)       1(U)                             

1,1,2,2-Tetrachloroethane (µg/L)       1(U)                             

1,1,2-Trichloroethane (µg/L)       1(U)                             

1,1-Dichloroethane (µg/L)       1(U)                             

1,1-Dichloroethene (µg/L)       1(U)                             

1,2-Dichloroethane (µg/L)       1(U)                             

1,2-Dichloropropane (µg/L)       1(U)                             

2-Butanone (µg/L)       5(U)                             

2-Hexanone (µg/L)       5(U)                             

4-Methyl-2-pentanone (µg/L)       5(U)                             

Acetone (µg/L)       5(U)                             

Benzene (µg/L)       1(U)                             

Bromodichloromethane (µg/L)       1(U)                             

Bromoform (µg/L)       1(U)                             

Bromomethane (µg/L)       1(U)                             

Carbon disulfide (µg/L)       5(U)                             

Carbon tetrachloride (µg/L)       1(U)                             

Chlorobenzene (µg/L)       1(U)                             

Chloroethane (µg/L)       1(U)                             

Chloroform (µg/L)       1(U)                             

Chloromethane (µg/L)       1(U)                             

cis-1,2-Dichloroethylene (µg/L)       1(U)                             

cis-1,3-Dichloropropylene (µg/L)       1(U)                             

Dibromochloromethane (µg/L)       1(U)                             

Ethylbenzene (µg/L)       1(U)                             

Methylene chloride (µg/L)       5(U)                             

Styrene (µg/L)       1(U)                             

Tetrachloroethylene (µg/L)       1(U)                             

Toluene (µg/L)       1(U)                             

trans-1,2-Dichloroethylene (µg/L)       1(U)                             

trans-1,3-Dichloropropylene (µg/L)       1(U)                             

Trichloroethylene (µg/L)       1(U)                             

Vinyl chloride (µg/L)       1(U)                             

Xylenes (total) (µg/L)       1(U)                             

Semi-Volatile Organic Compounds                                     

1,2,4-Trichlorobenzene (µg/L)       9.71(U)                             

1,2-Dichlorobenzene (µg/L)       9.71(U)                             

1,3-Dichlorobenzene (µg/L)       9.71(U)                             

1,4-Dichlorobenzene (µg/L)       9.71(U)                             

2,4,5-Trichlorophenol (µg/L)       9.71(U)                             

2,4,6-Trichlorophenol (µg/L)       9.71(U)                             

2,4-Dichlorophenol (µg/L)       9.71(U)                             

2,4-Dimethylphenol (µg/L)       9.71(U)                             

2,4-Dinitrophenol (µg/L)       19.4(U)                             

2-Chloronaphthalene (µg/L)       0.97(U)                             

2-Chlorophenol (µg/L)       9.71(U)                             

2-Methyl-4,6-dinitrophenol (µg/L)       9.71(U)                             

2-Methylnaphthalene (µg/L)       0.97(U)                             

2-Nitroaniline (µg/L)       9.71(U)                             

2-Nitrophenol (µg/L)       9.71(U)                             

3,3'-Dichlorobenzidine (µg/L)       9.71(U)                             

3-Nitroaniline (µg/L)       9.71(U)                             

4-Bromophenylphenylether (µg/L)       9.71(U)                             

4-Chloro-3-methylphenol (µg/L)       9.71(U)                             

4-Chloroaniline (µg/L)       9.71(U)                             

4-Chlorophenylphenylether (µg/L)       9.71(U)                             
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Table 29.  Results for Location OW11B 

Parameter (unit) 10/2/2000 5/14/2002 8/27/2002 5/28/2003 11/2/2004 5/26/2005 11/8/2005 5/22/2006 6/14/2007 6/18/2008 Fall 2008 10/30/2008 5/20/2009 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/28/2010 

4-Nitroaniline (µg/L)       9.71(U)                             

4-Nitrophenol (µg/L)       9.71(U)                             

bis(2-Chloroethoxy)methane (µg/L)       9.71(U)                             

bis(2-Chloroethyl) ether (µg/L)       9.71(U)                             

bis(2-Chloroisopropyl)ether (µg/L)       9.71(U)                             

bis(2-Ethylhexyl)phthalate (µg/L)       9.71(U)                             

Butylbenzylphthalate (µg/L)       9.71(U)                             

Carbazole (µg/L)       9.71(U)                             

Dibenzofuran (µg/L)       9.71(U)                             

Diethylphthalate (µg/L)       9.71(U)                             

Dimethylphthalate (µg/L)       9.71(U)                             

Di-n-butylphthalate (µg/L)       9.71(U)                             

Di-n-octylphthalate (µg/L)       9.71(U)                             

Hexachlorobenzene (µg/L)       9.71(U)                             

Hexachlorobutadiene (µg/L)       9.71(U)                             

Hexachlorocyclopentadiene (µg/L)       9.71(U)                             

Hexachloroethane (µg/L)       9.71(U)                             

Isophorone (µg/L)       9.71(U)                             

m,p-Cresols (µg/L)       9.71(U)                             

N-Nitroso-di-n-propylamine (µg/L)       9.71(U)                             

N-Nitrosodiphenylamine (µg/L)       9.71(U)                             

o-Cresol (µg/L)       9.71(U)                             

Pentachlorophenol (µg/L)       9.71(U)                             

Phenol (µg/L)       0.29(J)                             

General Chemistry                                     

Alkalinity (µg/L)                   307000 340000 340000   330000   340000     

Chloride (µg/L)                   15200 16100 16100   14000   15000     

Fluoride (µg/L)                   293 328 328   30(U)   770     

Nitrate (µg/L)                   100(U) 33(U) 33(U)   24(U)   78(U)     

Nitrite (µg/L)                   100(U) 36.5(J) 36.5(J)   24(U)   310(J)     

Ortho-phosphate (µg/L)                     66(U)               

Phosphate as P, Ortho (µg/L)                   200(U)   66(U)   60(U)   130(U)     

Solids, Total Dissolved (µg/L)                   1190000 1210000 1210000   1200000   1200000     

Sulfate (µg/L)                   556000 587000 587000   570000   570000     

Explosives                                     

1,3,5-Trinitrobenzene (µg/L)       0.1(U)                             

2,4,6-Trinitrotoluene (µg/L)       0.1(U)                             

2,4-Dinitrotoluene (µg/L)       0.1(U)                             

2,6-Dinitrotoluene (µg/L)       0.1(U)                             

2-Amino-4,6-dinitrotoluene (µg/L)       0.1(U)                             

2-Nitrotoluene (µg/L)       0.1(U)                             

3-Dinitrobenzene (µg/L)       0.1(U)                             

3-Nitrotoluene (µg/L)       0.1(U)                             

4-Amino-2,6-dinitrotoluene (µg/L)       0.1(U)                             

4-Nitrotoluene (µg/L)       0.1(U)                             

HMX (µg/L)       0.1(U)                             

Nitrobenzene (µg/L)       0.1(U)                             

RDX (µg/L)       0.1(U)                             

Tetryl (µg/L)       0.1(U)                             

Metals                                     

Aluminum (µg/L)       33(U)                             

Aluminum, Dissolved (µg/L)       48.7(BN+)                             

Antimony (µg/L)       0.28(U)                             

Antimony, Dissolved (µg/L)       0.28(U)                             

Arsenic (µg/L)       13.7(B)                             

Arsenic, Dissolved (µg/L)       8.88(B)                             

Barium (µg/L)       9.73                             
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Table 29.  Results for Location OW11B 

Parameter (unit) 10/2/2000 5/14/2002 8/27/2002 5/28/2003 11/2/2004 5/26/2005 11/8/2005 5/22/2006 6/14/2007 6/18/2008 Fall 2008 10/30/2008 5/20/2009 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/28/2010 

Barium, Dissolved (µg/L)       9.83                             

Beryllium (µg/L)       0.21(U)                             

Beryllium, Dissolved (µg/L)       0.21(U)                             

Boron (µg/L)       44.4(B)                             

Boron, Dissolved (µg/L)       46.6(B)                             

Cadmium (µg/L)       0.66(U)                             

Cadmium, Dissolved (µg/L)       0.66(U)                             

Calcium (µg/L)       125000                             

Calcium, Dissolved (µg/L)       130000                             

Chromium (µg/L)       1.7(U)                             

Chromium, Dissolved (µg/L)       1.7(U)                             

Cobalt (µg/L)       1(U)                             

Cobalt, Dissolved (µg/L)       1(U)                             

Copper (µg/L)       26.7                             

Copper, Dissolved (µg/L)       107                             

Iron (µg/L)       5.6(U)                             

Iron, Dissolved (µg/L)       5.6(U)                             

Lead (µg/L)       0.78(B)                             

Lead, Dissolved (µg/L)       0.27(B)                             

Lithium (µg/L)       64.2                             

Lithium, Dissolved (µg/L)       65.5                             

Magnesium (µg/L)       146000                             

Magnesium, Dissolved (µg/L)       140000                             

Manganese (µg/L)       0.52(U)                             

Manganese, Dissolved (µg/L)       2.17(B)                             

Mercury (µg/L)       0.1(U)                             

Mercury, Dissolved (µg/L)       0.1(U)                             

Nickel (µg/L)       1.6(U)                             

Nickel, Dissolved (µg/L)       1.6(U)                             

Potassium (µg/L)       2130                             

Potassium, Dissolved (µg/L)       2240                             

Selenium (µg/L)       2.28(B)                             

Selenium, Dissolved (µg/L)       1.8(U)                             

Silver (µg/L)       0.03(U)                             

Silver, Dissolved (µg/L)       0.03(U)                             

Sodium (µg/L)       41600                             

Sodium, Dissolved (µg/L)       43500                             

Thallium (µg/L)       0.09(B)                             

Thallium, Dissolved (µg/L)       0.02(U)                             

Vanadium (µg/L)       2.5(U)                             

Vanadium, Dissolved (µg/L)       2.5(U)                             

Zinc (µg/L)       111                             

Zinc, Dissolved (µg/L)       91.4                             

Polycyclic Aromatic Hydrocarbons                                     

Acenaphthene (µg/L)       0.48(U)                             

Acenaphthylene (µg/L)       0.48(U)                             

Anthracene (µg/L)       0.48(U)                             

Benzo(a)anthracene (µg/L)       0.05(U)                             

Benzo(a)pyrene (µg/L)       0.05(U)                             

Benzo(b)fluoranthene (µg/L)       0.05(U)                             

Benzo(ghi)perylene (µg/L)       0.05(U)                             

Benzo(k)fluoranthene (µg/L)       0.02(U)                             

Chrysene (µg/L)       0.05(U)                             

Dibenzo(a,h)anthracene (µg/L)       0.05(U)                             

Fluoranthene (µg/L)       0.05(U)                             

Fluorene (µg/L)       0.48(U)                             

Indeno(1,2,3-cd)pyrene (µg/L)       0.05(U)                             
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Table 29.  Results for Location OW11B 

Parameter (unit) 10/2/2000 5/14/2002 8/27/2002 5/28/2003 11/2/2004 5/26/2005 11/8/2005 5/22/2006 6/14/2007 6/18/2008 Fall 2008 10/30/2008 5/20/2009 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/28/2010 

Naphthalene (µg/L)       0.48(U)                             

Phenanthrene (µg/L)       0.48(U)                             

Pyrene (µg/L)       0.05(U)                             

PCBs                                     

Aroclor-1016 (µg/L)       0.1(U)                             

Aroclor-1221 (µg/L)       0.1(U)                             

Aroclor-1232 (µg/L)       0.1(U)                             

Aroclor-1242 (µg/L)       0.1(U)                             

Aroclor-1248 (µg/L)       0.1(U)                             

Aroclor-1254 (µg/L)       0.1(U)                             

Aroclor-1260 (µg/L)       0.1(U)                             

Pesticides                                     

4,4'-DDD (µg/L)       0.04(U)                             

4,4'-DDE (µg/L)       0.04(U)                             

4,4'-DDT (µg/L)       0.04(U)                             

Aldrin (µg/L)       0.02(U)                             

alpha-BHC (µg/L)       0.02(U)                             

alpha-Chlordane (µg/L)       0.02(U)                             

beta-BHC (µg/L)       0.02(U)                             

delta-BHC (µg/L)       0.02(U)                             

Dieldrin (µg/L)       0.04(U)                             

Endosulfan I (µg/L)       0.02(U)                             

Endosulfan II (µg/L)       0.04(U)                             

Endosulfan sulfate (µg/L)       0.04(U)                             

Endrin (µg/L)       0.04(U)                             

Endrin aldehyde (µg/L)       0.04(U)                             

Endrin ketone (µg/L)       0.04(U)                             

gamma-BHC (Lindane) (µg/L)       0.02(U)                             

gamma-Chlordane (µg/L)       0.02(U)                             

Heptachlor (µg/L)       0.02(U)                             

Heptachlor epoxide (µg/L)       0.02(U)                             

Methoxychlor (µg/L)       0.2(U)                             

Toxaphene (µg/L)       0.99(U)                             

Radiological Compounds                                     

Actinium-227 (pCi/L) -1.2(U)                                   

Actinium-227, Dissolved (pCi/L)       3.57(U)                             

Actinium-227, Gamma (pCi/L)       -10.8(U)                             

Alpha (pCi/L) 127     128                             

Alpha, Dissolved (pCi/L)       134                             

Americium-241 (pCi/L) -3.76(U)                                   

Americium-241, Dissolved (pCi/L)       -4.69(U)                             

Americium-241, Gamma (pCi/L)       -0.5(U)                             

Beta (pCi/L) 59.9     101                             

Beta, Dissolved (pCi/L)       115                             

Cesium-137 (pCi/L) 57.1 -1.8                 0.08(U)   -0.16(U)   -2.04(U)   -1.08(U)   

Cesium-137, Dissolved (pCi/L)       0.58(U)                             

Cesium-137, Gamma (pCi/L)       0.26(U)                             

Cobalt-60 (pCi/L) 2.72(U)                                   

Cobalt-60, Dissolved (pCi/L)       -0.25(U)                             

Cobalt-60, Gamma (pCi/L)       0.77(U)                             

Plutonium-238 (pCi/L)                     -0.01(U)   0.01(U)   -0.01(U)   0(U)   

Plutonium-239 (pCi/L)                         0.03(U)   0.05(U)   -0.02(U)   

Plutonium-239/240 (pCi/L)                     0(U)               

Protactinium-231 (pCi/L) -173(U)                                   

Protactinium-231, Dissolved (pCi/L)       -94.7(U)                             

Protactinium-231, Gamma (pCi/L)       8.34(U)                             

Radium-226 (pCi/L) 0.99 0.08   0.19(U) 2.25 -0.16(U)   0.23(J) 0.47                 0.67 
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Table 29.  Results for Location OW11B 

Parameter (unit) 10/2/2000 5/14/2002 8/27/2002 5/28/2003 11/2/2004 5/26/2005 11/8/2005 5/22/2006 6/14/2007 6/18/2008 Fall 2008 10/30/2008 5/20/2009 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/28/2010 

Radium-226, Dissolved (pCi/L)       0(U) 0.98     0.28(J)                     

Radium-228 (pCi/L) 8.53(U) 0.25   0.52(U) 1.09(U) 0.41(U)   0.3(U) 0.27(U)                 1.59 

Radium-228, Dissolved (pCi/L)       0.42(U) 1.01     0.2(U)                     

Radium-228, Gamma (pCi/L)       4.17(U)                             

Strontium-89 (pCi/L)                         -0.68(U)   -0.52(U)   -1.39(U)   

Strontium-90 (pCi/L)                     -0.01(U)   1.47(U)   0.22(U)   0.49(U)   

Technetium-99 (pCi/L)                     -6.72(U)               

Thorium-228 (pCi/L) 1.59(U) 0.2     0.12(U) 0.11(U)   0.04(U) 0.04(U)                 0.03(U) 

Thorium-228, Alpha (pCi/L)       0.08(UJ)                             

Thorium-228, Dissolved (pCi/L) 0.15(U)     0.01(UJ) 0.03(U)     0(U)                     

Thorium-228, Dissolved Gamma (pCi/L) 0.41(U)     0.69(U)                             

Thorium-228, Gamma (pCi/L)       1.03(U)                             

Thorium-230 (pCi/L) 0.14 0.83     0.05(U) 0.04(U)   0.39(J) 0.1(U)                 0.11(U) 

Thorium-230, Alpha (pCi/L)       0.16(UJ)                             

Thorium-230, Dissolved (pCi/L)       0.3(UJ) 0.62     0.37(J)                     

Thorium-232 (pCi/L) 0.02(U) 0.02     0.06(U) -0.01(U)   0(U) -0.01(U)                 0.23 

Thorium-232, Alpha (pCi/L)       0(UJ)                             

Thorium-232, Dissolved (pCi/L)       0.03(UJ) 0.05(U)     0.04(U)                     

Total Strontium (pCi/L)                         1.01(U)   -0.14(U)   -0.52(U)   

Total Uranium (µg/L) 172     250 365         366.69*   254.85*   380.51*   359.39* 984.37* 478.8* 

Total Uranium (pCi/L)   196.8*       289.6* 280.9*     253.68*   175.97*   274*   247.42*   320.6*  

Total Uranium, Dissolved (%REC)     112                               

Total Uranium, Dissolved (µg/L)     190 248 442                           

Total Uranium, Dissolved (pCi/L)     136.31*                               

Tritium (pCi/L)                     164(U)               

Uranium-233/234 (pCi/L) 67.2       117       143   87.6 87.6       123     

Uranium-233/234, Alpha (pCi/L)       102                             

Uranium-233/234, Dissolved (pCi/L) 93     106 164                           

Uranium-234 (pCi/L)   98       143 137 121   127     137.9 137.9 123   157.2 157 

Uranium-234, Dissolved (pCi/L)     68         160                     

Uranium-235 (pCi/L) 8.46(U) 4.8       7.6 8.9 5.5   6.68     12.4 12.4 5.82   6.88 6.64 

Uranium-235, Dissolved (pCi/L) 14.3(U)   3.31 1.66(U)       6.8                     

Uranium-235, Gamma (pCi/L)       7.4(U)                             

Uranium-235/236 (pCi/L) 2.72       5.63       11.3   4.27 4.27       5.82     

Uranium-235/236, Alpha (pCi/L)       10.5                             

Uranium-235/236, Dissolved (pCi/L) 4.12     4.95 8.3                           

Uranium-238 (pCi/L) 70.7 94     118 139 135 119 142 120 84.1 84.1 123.7 123.7 118.6 118.6 161.9 157 

Uranium-238, Alpha (pCi/L)       104                             

Uranium-238, Dissolved (pCi/L) 89.3   65 101 162     156                     

Uranium-238, Dissolved Gamma (pCi/L) 183     0(UUI)                             

Uranium-238, Gamma (pCi/L)       32(U)                             
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass 
spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 30.  Results for Location OW12A 

Parameter (unit) 10/28/2010 

Radiological Compounds   

Radium-226 (pCi/L) 0.21(U) 

Radium-228 (pCi/L) 0.37 

Thorium-228 (pCi/L) 0.17 

Thorium-230 (pCi/L) 0.19(U) 

Thorium-232 (pCi/L) 0.16 

Total Uranium (µg/L) 4.72* 

Uranium-234 (pCi/L) 2.12 

Uranium-235 (pCi/L) 0.18 

Uranium-238 (pCi/L) 1.53 
 

* indicates calculated result.  Total radiological values reported in pCi/L are 
the result of summing the detected isotopes; if no isotopes were detected the 
total value is also a non-detect.  Total uranium values reported in µg/L are 
calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is 
a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 31.  Results for Location OW13A 

Parameter (unit) 10/1/2000 5/31/2003 10/27/2010 

Radiological Compounds       

Actinium-227 (pCi/L) -15.3(U)     

Actinium-227, Dissolved (pCi/L)   -26.6(U)   

Actinium-227, Gamma (pCi/L)   -8.07(U)   

Alpha (pCi/L) 2.48(U) 1.32(U)   

Alpha, Dissolved (pCi/L)   2.18(U)   

Americium-241 (pCi/L) 10.1(U)     

Americium-241, Dissolved (pCi/L)   -0.2(U)   

Americium-241, Gamma (pCi/L)   -1.03(U)   

Beta (pCi/L) 11.6 58.5   

Beta, Dissolved (pCi/L)   14.4   

Cesium-137 (pCi/L) -0.3(U)     

Cesium-137, Dissolved (pCi/L)   1.07(U)   

Cesium-137, Gamma (pCi/L)   -0.33(U)   

Cobalt-60 (pCi/L) 1.35(U)     

Cobalt-60, Dissolved (pCi/L)   2(U)   

Cobalt-60, Gamma (pCi/L)   -0.8(U)   

Protactinium-231 (pCi/L) 38.9(U)     

Protactinium-231, Dissolved (pCi/L)   3.42(U)   

Protactinium-231, Gamma (pCi/L)   -26.8(U)   

Radium-226 (pCi/L) 0.18(U) 0.12(U) 0.23 

Radium-226, Dissolved (pCi/L)   0.47   

Radium-228 (pCi/L) 5.26(U) 0.59(U) 0.36(U) 

Radium-228, Dissolved (pCi/L)   1.36   

Radium-228, Gamma (pCi/L)   5.13(U)   

Thorium-228 (pCi/L) 0.08   0.09(U) 

Thorium-228, Alpha (pCi/L)   0.07(UJ)   

Thorium-228, Dissolved (pCi/L) 0.12(U) 0.1(U)   

Thorium-228, Dissolved Gamma (pCi/L) 6.82(U) 6.24(U)   

Thorium-228, Gamma (pCi/L)   0(UUI)   

Thorium-230 (pCi/L) 0.01(U)   0.13(U) 

Thorium-230, Alpha (pCi/L)   0.26(UJ)   

Thorium-230, Dissolved (pCi/L)   0(U)   

Thorium-232 (pCi/L) 0(U)   0.08(U) 

Thorium-232, Alpha (pCi/L)   0.03(UJ)   

Thorium-232, Dissolved (pCi/L)   -0.01(U)   

Total Uranium (µg/L) 2.04 2.4 2.62* 

Total Uranium, Dissolved (µg/L)   2.18   

Uranium-233/234 (pCi/L) 0.96     

Uranium-233/234, Alpha (pCi/L)   1.14   

Uranium-233/234, Dissolved (pCi/L) 1.19 1.43   

Uranium-234 (pCi/L)     1.46 

Uranium-235 (pCi/L) -6.97(U)   0.28(U) 

Uranium-235, Dissolved (pCi/L) 3.92(U) 4.24(U)   

Uranium-235, Gamma (pCi/L)   7.2(U)   

Uranium-235/236 (pCi/L) 0.02(U)     

Uranium-235/236, Alpha (pCi/L)   0.09(U)   

Uranium-235/236, Dissolved (pCi/L) 0.05(U) 0.17(U)   

Uranium-238 (pCi/L) 91.7(U)   0.82 

Uranium-238, Alpha (pCi/L)   1.24   

Uranium-238, Dissolved (pCi/L) 1.2 1.26   

Uranium-238, Dissolved Gamma (pCi/L) 38.4(U) 19.8(U)   

Uranium-238, Gamma (pCi/L)   0(UUI)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no 
isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical 
result is unusable. 
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Table 32.  Results for Location OW13B 

Parameter (unit) 5/13/2003 5/14/2003 4/28/2004 5/23/2005 5/17/2006 6/11/2007 6/11/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Volatile Organic Compounds                           

1,1,1-Trichloroethane (µg/L)   1(U)                       

1,1,2,2-Tetrachloroethane (µg/L)   1(U)                       

1,1,2-Trichloroethane (µg/L)   1(U)                       

1,1-Dichloroethane (µg/L)   1(U)                       

1,1-Dichloroethene (µg/L)   1(U)                       

1,2-Dichloroethane (µg/L)   1(U)                       

1,2-Dichloropropane (µg/L)   1(U)                       

2-Butanone (µg/L)   5(U)                       

2-Hexanone (µg/L)   5(U)                       

4-Methyl-2-pentanone (µg/L)   5(U)                       

Acetone (µg/L)   5(U)                       

Benzene (µg/L)   1(U)                       

Bromodichloromethane (µg/L)   1(U)                       

Bromoform (µg/L)   1(U)                       

Bromomethane (µg/L)   1(U)                       

Carbon disulfide (µg/L)   5(U)                       

Carbon tetrachloride (µg/L)   1(U)                       

Chlorobenzene (µg/L)   1(U)                       

Chloroethane (µg/L)   1(U)                       

Chloroform (µg/L)   1(U)                       

Chloromethane (µg/L)   1(U)                       

cis-1,2-Dichloroethylene (µg/L)   1(U)                       

cis-1,3-Dichloropropylene (µg/L)   1(U)                       

Dibromochloromethane (µg/L)   1(U)                       

Ethylbenzene (µg/L)   1(U)                       

Methylene chloride (µg/L)   5(U)                       

Styrene (µg/L)   1(U)                       

Tetrachloroethylene (µg/L)   1(U)                       

Toluene (µg/L)   1(U)                       

trans-1,2-Dichloroethylene (µg/L)   1(U)                       

trans-1,3-Dichloropropylene (µg/L)   1(U)                       

Trichloroethylene (µg/L)   1(U)                       

Vinyl chloride (µg/L)   1(U)                       

Xylenes (total) (µg/L)   1(U)                       

Semi-Volatile Organic Compounds                           

1,2,4-Trichlorobenzene (µg/L)   10(U)                       

1,2-Dichlorobenzene (µg/L)   10(U)                       

1,3-Dichlorobenzene (µg/L)   10(U)                       

1,4-Dichlorobenzene (µg/L)   10(U)                       

2,4,5-Trichlorophenol (µg/L)   10(U)                       

2,4,6-Trichlorophenol (µg/L)   10(U)                       

2,4-Dichlorophenol (µg/L)   10(U)                       

2,4-Dimethylphenol (µg/L)   10(U)                       

2,4-Dinitrophenol (µg/L)   20(U)                       

2-Chloronaphthalene (µg/L)   1(U)                       

2-Chlorophenol (µg/L)   10(U)                       

2-Methyl-4,6-dinitrophenol (µg/L)   10(U)                       

2-Methylnaphthalene (µg/L)   1(U)                       

2-Nitroaniline (µg/L)   10(U)                       

2-Nitrophenol (µg/L)   10(U)                       

3,3'-Dichlorobenzidine (µg/L)   10(U)                       

3-Nitroaniline (µg/L)   10(U)                       

4-Bromophenylphenylether (µg/L)   10(U)                       

4-Chloro-3-methylphenol (µg/L)   10(U)                       

4-Chloroaniline (µg/L)   10(U)                       
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Table 32.  Results for Location OW13B 

Parameter (unit) 5/13/2003 5/14/2003 4/28/2004 5/23/2005 5/17/2006 6/11/2007 6/11/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

4-Chlorophenylphenylether (µg/L)   10(U)                       

4-Nitroaniline (µg/L)   10(U)                       

4-Nitrophenol (µg/L)   10(U)                       

bis(2-Chloroethoxy)methane (µg/L)   10(U)                       

bis(2-Chloroethyl) ether (µg/L)   10(U)                       

bis(2-Chloroisopropyl)ether (µg/L)   10(U)                       

bis(2-Ethylhexyl)phthalate (µg/L)   10(U)                       

Butylbenzylphthalate (µg/L)   10(U)                       

Carbazole (µg/L)   10(U)                       

Dibenzofuran (µg/L)   10(U)                       

Diethylphthalate (µg/L)   10(U)                       

Dimethylphthalate (µg/L)   10(U)                       

Di-n-butylphthalate (µg/L)   10(U)                       

Di-n-octylphthalate (µg/L)   10(U)                       

Hexachlorobenzene (µg/L)   10(U)                       

Hexachlorobutadiene (µg/L)   10(U)                       

Hexachlorocyclopentadiene (µg/L)   10(U)                       

Hexachloroethane (µg/L)   10(U)                       

Isophorone (µg/L)   10(U)                       

m,p-Cresols (µg/L)   10(U)                       

N-Nitroso-di-n-propylamine (µg/L)   10(U)                       

N-Nitrosodiphenylamine (µg/L)   10(U)                       

o-Cresol (µg/L)   10(U)                       

Pentachlorophenol (µg/L)   10(U)                       

Phenol (µg/L)   10(U)                       

General Chemistry                           

Alkalinity (µg/L)     501000 432000 530000   502000 493000 510000   490000     

Bicarbonate Alkalinity (µg/L)     499000 432000 530000                 

Carbonate Alkalinity (µg/L)     1380(U) 0(U) 5000(U)                 

Chloride (µg/L)     34000 32600 42200(J) 39900 33800 34700 39000   41000     

Fluoride (µg/L)           450(J) 355 287 30(U)   170(U)     

Nitrate (µg/L)     0(U) 26 93 15(J) 100(U) 33(U) 24(U)   310(J)     

Nitrite (µg/L)     0(U) 0(U) 20(U) 20(U) 100(U) 33(U) 350   540(J)     

Phosphate as P, Ortho (µg/L)     0(U) 82(J) 500(U)   200(U) 66(U) 60(U)   130(J)     

Solids, Total Dissolved (µg/L)     1960000 1950000 2270000   2120000 2060000 2300000   2200000     

Sulfate (µg/L)     937000 93900 50000 1090000 1050000 1030000 1200000   1200000     

Explosives                           

1,3,5-Trinitrobenzene (µg/L)   0.1(U)                       

2,4,6-Trinitrotoluene (µg/L)   0.1(U)                       

2,4-Dinitrotoluene (µg/L)   0.1(U)                       

2,6-Dinitrotoluene (µg/L)   0.1(U)                       

2-Amino-4,6-dinitrotoluene (µg/L)   0.1(U)                       

2-Nitrotoluene (µg/L)   0.1(U)                       

3-Dinitrobenzene (µg/L)   0.1(U)                       

3-Nitrotoluene (µg/L)   0.1(U)                       

4-Amino-2,6-dinitrotoluene (µg/L)   0.1(U)                       

4-Nitrotoluene (µg/L)   0.1(U)                       

HMX (µg/L)   0.1(U)                       

Nitrobenzene (µg/L)   0.1(U)                       

RDX (µg/L)   0.1(U)                       

Tetryl (µg/L)   0.1(U)                       

Metals                           

Aluminum (µg/L)   297         314 81.1(J) 41   64     

Aluminum, Dissolved (µg/L)   40(B)                       

Antimony (µg/L)   0.24(B)         0.5(U) 0.98(U) 0.13(U)   5.2     

Antimony, Dissolved (µg/L)   0.09(B)                       

Arsenic (µg/L)   3.88         1.5(U) 1.5(U) 0.51   0.93     
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Table 32.  Results for Location OW13B 

Parameter (unit) 5/13/2003 5/14/2003 4/28/2004 5/23/2005 5/17/2006 6/11/2007 6/11/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Arsenic, Dissolved (µg/L)   1.58(B)                       

Barium (µg/L)   12.9         9.6 11 9.3   9.6     

Barium, Dissolved (µg/L)   10.1                       

Beryllium (µg/L)   0.21(U)         0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Beryllium, Dissolved (µg/L)   0.21(U)                       

Boron (µg/L)   81.8         106 126 500         

Boron, Dissolved (µg/L)   83.6                       

Cadmium (µg/L)   0.66(U)         0.11(U) 0.11(U) 0.12(U)   0.14(J)     

Cadmium, Dissolved (µg/L)   0.66(U)                       

Calcium (µg/L)   172000 164000 172000 159000 179000 164000 167000 170000   170000     

Calcium, Dissolved (µg/L)   169000     193000                 

Chromium (µg/L)   2.32(B)         5.5(J) 3.2 4.7   2.1     

Chromium, Dissolved (µg/L)   1.92(B)                       

Cobalt (µg/L)   1(U)         0.94(J) 1.4 0.12(U)   2.4     

Cobalt, Dissolved (µg/L)   1(U)                       

Copper (µg/L)   1.74(B) 3.83(J) 4.4(J) 5.8(J) 3.7 6 6.6 2.3   1.2     

Copper, Dissolved (µg/L)   1.64(U) 4.95(J)   5.8(J)                 

Iron (µg/L)   176         1060 770 120   330     

Iron, Dissolved (µg/L)   5.6(U)                       

Lead (µg/L)   0.98(B) 1.72(U) 0.57(U) 0.49(U) 0.49(U) 0.5(U) 0.5(U) 0.13(U)   0.13(U)     

Lead, Dissolved (µg/L)   0.39(B) 1.72(U)   0.49(U)                 

Lithium (µg/L)   90.7         87.5 100 80         

Lithium, Dissolved (µg/L)   64.9                       

Magnesium (µg/L)   274000 258000 247000 246000 303000(J) 258000 241000 290000   270000     

Magnesium, Dissolved (µg/L)   269000     273000                 

Manganese (µg/L)   3.04(B)         13.3 27.9 3.2   180     

Manganese, Dissolved (µg/L)   0.52(U)                       

Mercury (µg/L)   0.1(U)         0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Mercury, Dissolved (µg/L)   0.1(U)                       

Nickel (µg/L)   1.89(B)         5.5 7.8 6.9   34     

Nickel, Dissolved (µg/L)   1.6(U)                       

Potassium (µg/L)   2030 2050 1920 1670 1860(J) 2310 2430 2200   1800     

Potassium, Dissolved (µg/L)   1750     1670(J)                 

Selenium (µg/L)   1.25(B)         1(U) 1(U) 0.45(U)   2.7     

Selenium, Dissolved (µg/L)   0.37(B)                       

Silver (µg/L)   0.01(B)         0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Silver, Dissolved (µg/L)   0(U)                       

Sodium (µg/L)   90800 88400 78500 74700 75300(J) 80200 72800 92000   83000     

Sodium, Dissolved (µg/L)   88500     83600                 

Thallium (µg/L)   0.06(B)         0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Thallium, Dissolved (µg/L)   0.05(B)                       

Vanadium (µg/L)   2.48(U) 0.61(U) 1.6(U) 1.6(U) 16(U) 3(U) 3(U) 0.7   0.65     

Vanadium, Dissolved (µg/L)   2.48(U) 0.61(U)   1.6(U)                 

Zinc (µg/L)   15         6.3(J) 8.4(J) 5   16     

Zinc, Dissolved (µg/L)   3.74(B)                       

Polycyclic Aromatic Hydrocarbons                           

Acenaphthene (µg/L)   0.49(U)                       

Acenaphthylene (µg/L)   0.49(U)                       

Anthracene (µg/L)   0.49(U)                       

Benzo(a)anthracene (µg/L)   0.05(U)                       

Benzo(a)pyrene (µg/L)   0.05(U)                       

Benzo(b)fluoranthene (µg/L)   0.05(U)                       

Benzo(ghi)perylene (µg/L)   0.05(U)                       

Benzo(k)fluoranthene (µg/L)   0.02(U)                       

Chrysene (µg/L)   0.05(U)                       

Dibenzo(a,h)anthracene (µg/L)   0.05(U)                       

Fluoranthene (µg/L)   0.05(U)                       
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Table 32.  Results for Location OW13B 

Parameter (unit) 5/13/2003 5/14/2003 4/28/2004 5/23/2005 5/17/2006 6/11/2007 6/11/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Fluorene (µg/L)   0.49(U)                       

Indeno(1,2,3-cd)pyrene (µg/L)   0.05(U)                       

Naphthalene (µg/L)   0.49(U)                       

Phenanthrene (µg/L)   0.49(U)                       

Pyrene (µg/L)   0.05(U)                       

PCBs                           

Aroclor-1016 (µg/L)   0.1(U)                       

Aroclor-1221 (µg/L)   0.1(U)                       

Aroclor-1232 (µg/L)   0.1(U)                       

Aroclor-1242 (µg/L)   0.1(U)                       

Aroclor-1248 (µg/L)   0.1(U)                       

Aroclor-1254 (µg/L)   0.1(U)                       

Aroclor-1260 (µg/L)   0.1(U)                       

Pesticides                           

4,4'-DDD (µg/L)   0.04(U)                       

4,4'-DDE (µg/L)   0.04(U)                       

4,4'-DDT (µg/L)   0.04(U)                       

Aldrin (µg/L)   0.02(U)                       

alpha-BHC (µg/L)   0.02(U)                       

alpha-Chlordane (µg/L)   0.02(U)                       

beta-BHC (µg/L)   0.02(U)                       

delta-BHC (µg/L)   0.02(U)                       

Dieldrin (µg/L)   0.04(U)                       

Endosulfan I (µg/L)   0.02(U)                       

Endosulfan II (µg/L)   0.04(U)                       

Endosulfan sulfate (µg/L)   0.04(U)                       

Endrin (µg/L)   0.04(U)                       

Endrin aldehyde (µg/L)   0.04(U)                       

Endrin ketone (µg/L)   0.04(U)                       

gamma-BHC (Lindane) (µg/L)   0.02(U)                       

gamma-Chlordane (µg/L)   0.02(U)                       

Heptachlor (µg/L)   0.02(U)                       

Heptachlor epoxide (µg/L)   0.02(U)                       

Methoxychlor (µg/L)   0.2(U)                       

Toxaphene (µg/L)   0.99(U)                       

Radiological Compounds                           

Actinium-227, Dissolved (pCi/L)   7.06(U)                       

Actinium-227, Gamma (pCi/L)   -17.6(U)                       

Alpha (pCi/L)   18                       

Alpha, Dissolved (pCi/L)   12.3                       

Americium-241, Dissolved (pCi/L)   1.98(U)                       

Americium-241, Gamma (pCi/L)   1.93(U)                       

Beta (pCi/L)   7.91                       

Beta, Dissolved (pCi/L)   6.76                       

Cesium-137, Dissolved (pCi/L)   1.42(U)                       

Cesium-137, Gamma (pCi/L)   0.36(U)                       

Cobalt-60, Dissolved (pCi/L)   0.3(U)                       

Cobalt-60, Gamma (pCi/L)   0.08(U)                       

Protactinium-231, Dissolved (pCi/L)   68.8(U)                       

Protactinium-231, Gamma (pCi/L)   -17.2(U)                       

Radium-226 (pCi/L) 0.27(U) 0.27(U) 0.36(U) 0.07(U) 0.06(U) 0.16(U) 0.49 1.05 0.8(U) 0.52 0.52 0.89(J) 0.07(U) 

Radium-226, Dissolved (pCi/L) 0.21(U) 0.21(U) 0.4(U)   0.1(U)                 

Radium-228 (pCi/L) 0.59(U) 0.59(U) 3.75 0.51(U) 0.16(U) 1.28(U) 0.52(U) 0.33 0.91(J) 0.57(U) 0.57(U) 0.71(U) 0.44 

Radium-228, Dissolved (pCi/L) 0.59(U) 0.59(U) 2.28   0.24(U)                 

Radium-228, Gamma (pCi/L)   2.71(U)                       

Thorium-228 (pCi/L)           -0.05(U) 0.31 -0.03(U) -0.01(U) 0.1(U) 0.1(U) 0.02(U) -0.04(U) 

Thorium-228, Alpha (pCi/L)   -0.03(U)                       
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Table 32.  Results for Location OW13B 

Parameter (unit) 5/13/2003 5/14/2003 4/28/2004 5/23/2005 5/17/2006 6/11/2007 6/11/2008 10/28/2008 5/21/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Thorium-228, Dissolved (pCi/L)   0.12(U)                       

Thorium-228, Dissolved Gamma (pCi/L)   3.2(U)                       

Thorium-228, Gamma (pCi/L)   0(UUI)                       

Thorium-230 (pCi/L) 0.04(U)   -0.04(U) 0.05(J) 0.03(U) 0.1(U) 0.17 0.31 0.78 0.12(U) 0.12(U) 0.07(U) -0.12(U) 

Thorium-230, Alpha (pCi/L)   0.04(U)                       

Thorium-230, Dissolved (pCi/L) 0.02(U) 0.02(U) 0.25(U)   0.04(U)                 

Thorium-232 (pCi/L) 0(U)   0.07(U) 0.01(U) 0(U) -0.04(U) 0(U) 0.06(U) 0(U) 0(U) 0(U) 0.11(J) 0.05(U) 

Thorium-232, Alpha (pCi/L)   0(U)                       

Thorium-232, Dissolved (pCi/L) -0.01(U) -0.01(U) 0.16(U)   -0.01(U)                 

Total Radium (pCi/L) U *   3.75* U * U * U * 0.49* 1.38* 0.91*   0.52*     

Total Radium, Dissolved (pCi/L) U *   2.28*   U *                 

Total Thorium (pCi/L)             0.48* 0.31* 0.78*   U *     

Total Uranium (µg/L) 1.68* 23.5 28.5* 31.4* 30.22* 34.2* 28.13* 29.94* 36.35*   26.71* 28.75* 33.01* 

Total Uranium (pCi/L) 1.59*   22.54* 22.82* 22.99* 25.58* 21.34* 22.87* 26.63*   19.77*     

Total Uranium, Dissolved (µg/L) 25.64* 29.2 27.48*   33.61*                 

Total Uranium, Dissolved (pCi/L) 19.12*   20.78*   25.7*                 

Uranium-233/234 (pCi/L)           13.8   12.5     10.44     

Uranium-233/234, Alpha (pCi/L)   0.88                       

Uranium-233/234, Dissolved (pCi/L)   10.2                       

Uranium-234 (pCi/L) 0.88   13.2 12.1 12.6 13.8 11.6   14.1 10.44   12.29 12.6 

Uranium-234, Dissolved (pCi/L) 10.2   11.1   14.1                 

Uranium-235 (pCi/L) 0.18   0.42(U) 0.42(J) 0.49(J) 0.58 0.54   0.63 0.52   0.72 0.61 

Uranium-235, Dissolved (pCi/L) 0.54 4.29(U) 0.72   0.6                 

Uranium-235, Gamma (pCi/L)   7.12(U)                       

Uranium-235/236 (pCi/L)           0.58   0.49     0.52     

Uranium-235/236, Alpha (pCi/L)   0.18                       

Uranium-235/236, Dissolved (pCi/L)   0.54                       

Uranium-238 (pCi/L) 0.53   9.34 10.3 9.9 11.2 9.2 9.88 11.9 8.82 8.82 9.38 10.8 

Uranium-238, Alpha (pCi/L)   0.53                       

Uranium-238, Dissolved (pCi/L) 8.38 8.38 8.96   11                 

Uranium-238, Dissolved Gamma (pCi/L)   3.94(U)                       

Uranium-238, Gamma (pCi/L)   0(UUI)                       

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are 
calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an 
estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = 
Duplicate sample analysis for an analyte is out of control. 

 

 



Page 1 of 1 

Table 33.  Results for Location OW15A 

Parameter (unit) 6/24/2010 10/27/2010 

Radiological Compounds     

Radium-226 (pCi/L) 0.26(U) 0.35 

Radium-226, Dissolved (pCi/L) 0.14(U)   

Radium-228 (pCi/L) 1.43 0.9(J) 

Radium-228, Dissolved (pCi/L) 0.07(U)   

Thorium-228 (pCi/L) 0.29 0.11(U) 

Thorium-228, Dissolved (pCi/L) 0.19   

Thorium-230 (pCi/L) 0.43 0.17(U) 

Thorium-230, Dissolved (pCi/L) 0.48   

Thorium-232 (pCi/L) 0.3 0.04(U) 

Thorium-232, Dissolved (pCi/L) 0.1(U)   

Total Radium (pCi/L) 1.43*   

Total Thorium (pCi/L) 1.03*   

Total Thorium, Dissolved (pCi/L) 0.67*   

Total Uranium (µg/L)   1.27* 

Total Uranium (pCi/L) 1.23*   

Total Uranium, Dissolved (pCi/L) 0.77*   

Uranium-234 (pCi/L) 0.84(J) 0.6(J) 

Uranium-234, Dissolved (pCi/L) 0.49(J)   

Uranium-235 (pCi/L) 0.14 0.16 

Uranium-235, Dissolved (pCi/L) 0.12   

Uranium-238 (pCi/L) 0.25(J) 0.4(J) 

Uranium-238, Dissolved (pCi/L) 0.16(J)   
 

* indicates calculated result.  Total radiological values reported in pCi/L are the 
result of summing the detected isotopes; if no isotopes were detected the total value 
is also a non-detect.  Total uranium values reported in µg/L are calculated per 
Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-
detect at the reporting limit; R = analytical result is unusable. 
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Table 34.  Results for Location OW15B 

Parameter (unit) 4/29/1997 4/8/1998 6/8/1999 7/19/2000 7/20/2000 7/21/2000 9/30/2000 5/8/2001 5/20/2002 5/14/2003 4/27/2004 5/24/2005 5/25/2005 5/17/2006 6/11/2007 6/13/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/18/2010 10/27/2010 

Volatile Organic Compounds                                             

1,1,1-Trichloroethane (µg/L)                   1(U)                         

1,1,2,2-Tetrachloroethane (µg/L)                   1(U)                         

1,1,2-Trichloroethane (µg/L)                   1(U)                         

1,1-Dichloroethane (µg/L)                   1(U)                         

1,1-Dichloroethene (µg/L)                   1(U)                         

1,2-Dichloroethane (µg/L)                   1(U)                         

1,2-Dichloropropane (µg/L)                   1(U)                         

2-Butanone (µg/L)                   5(U)                         

2-Hexanone (µg/L)                   5(U)                         

4-Methyl-2-pentanone (µg/L)                   5(U)                         

Acetone (µg/L)                   5(U)                         

Benzene (µg/L)                   1(U)                         

Bromodichloromethane (µg/L)                   1(U)                         

Bromoform (µg/L)                   1(U)                         

Bromomethane (µg/L)                   1(U)                         

Carbon disulfide (µg/L)                   5(U)                         

Carbon tetrachloride (µg/L)                   1(U)                         

Chlorobenzene (µg/L)                   1(U)                         

Chloroethane (µg/L)                   1(U)                         

Chloroform (µg/L)                   1(U)                         

Chloromethane (µg/L)                   1(U)                         

cis-1,2-Dichloroethylene (µg/L)                   1(U)                         

cis-1,3-Dichloropropylene (µg/L)                   1(U)                         

Dibromochloromethane (µg/L)                   1(U)                         

Ethylbenzene (µg/L)                   1(U)                         

Methylene chloride (µg/L)                   5(U)                         

Styrene (µg/L)                   1(U)                         

Tetrachloroethylene (µg/L)                   1(U)                         

Toluene (µg/L)                   1(U)                         

trans-1,2-Dichloroethylene (µg/L)                   1(U)                         

trans-1,3-Dichloropropylene (µg/L)                   1(U)                         

Trichloroethylene (µg/L)                   1(U)                         

Vinyl chloride (µg/L)                   1(U)                         

Xylenes (total) (µg/L)                   1(U)                         

Semi-Volatile Organic Compounds                                             

1,2,4-Trichlorobenzene (µg/L)                   9.9(U)                         

1,2-Dichlorobenzene (µg/L)                   9.9(U)                         

1,3-Dichlorobenzene (µg/L)                   9.9(U)                         

1,4-Dichlorobenzene (µg/L)                   9.9(U)                         

2,4,5-Trichlorophenol (µg/L)                   9.9(U)                         

2,4,6-Trichlorophenol (µg/L)                   9.9(U)                         

2,4-Dichlorophenol (µg/L)                   9.9(U)                         

2,4-Dimethylphenol (µg/L)                   9.9(U)                         

2,4-Dinitrophenol (µg/L)                   19.8(U)                         

2-Chloronaphthalene (µg/L)                   0.99(U)                         

2-Chlorophenol (µg/L)                   9.9(U)                         

2-Methyl-4,6-dinitrophenol (µg/L)                   9.9(U)                         

2-Methylnaphthalene (µg/L)                   0.99(U)                         

2-Nitroaniline (µg/L)                   9.9(U)                         

2-Nitrophenol (µg/L)                   9.9(U)                         

3,3'-Dichlorobenzidine (µg/L)                   9.9(U)                         

3-Nitroaniline (µg/L)                   9.9(U)                         

4-Bromophenylphenylether (µg/L)                   9.9(U)                         

4-Chloro-3-methylphenol (µg/L)                   9.9(U)                         

4-Chloroaniline (µg/L)                   9.9(U)                         

4-Chlorophenylphenylether (µg/L)                   9.9(U)                         
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Table 34.  Results for Location OW15B 

Parameter (unit) 4/29/1997 4/8/1998 6/8/1999 7/19/2000 7/20/2000 7/21/2000 9/30/2000 5/8/2001 5/20/2002 5/14/2003 4/27/2004 5/24/2005 5/25/2005 5/17/2006 6/11/2007 6/13/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/18/2010 10/27/2010 

4-Nitroaniline (µg/L)                   9.9(U)                         

4-Nitrophenol (µg/L)                   9.9(U)                         

bis(2-Chloroethoxy)methane (µg/L)                   9.9(U)                         

bis(2-Chloroethyl) ether (µg/L)                   9.9(U)                         

bis(2-Chloroisopropyl)ether (µg/L)                   9.9(U)                         

bis(2-Ethylhexyl)phthalate (µg/L)                   9.9(U)                         

Butylbenzylphthalate (µg/L)                   9.9(U)                         

Carbazole (µg/L)                   9.9(U)                         

Dibenzofuran (µg/L)                   9.9(U)                         

Diethylphthalate (µg/L)                   9.9(U)                         

Dimethylphthalate (µg/L)                   9.9(U)                         

Di-n-butylphthalate (µg/L)                   9.9(U)                         

Di-n-octylphthalate (µg/L)                   9.9(U)                         

Hexachlorobenzene (µg/L)                   9.9(U)                         

Hexachlorobutadiene (µg/L)                   9.9(U)                         

Hexachlorocyclopentadiene (µg/L)                   9.9(U)                         

Hexachloroethane (µg/L)                   9.9(U)                         

Isophorone (µg/L)                   9.9(U)                         

m,p-Cresols (µg/L)                   9.9(U)                         

N-Nitroso-di-n-propylamine (µg/L)                   9.9(U)                         

N-Nitrosodiphenylamine (µg/L)                   9.9(U)                         

o-Cresol (µg/L)                   9.9(U)                         

Pentachlorophenol (µg/L)                   9.9(U)                         

Phenol (µg/L)                   9.9(U)                         

General Chemistry                                             

Alkalinity (µg/L) 447000 470000 420000   340000     345000 348000 332000 387000 434000   310000   315000 402000 380000   410000     

Bicarbonate Alkalinity (µg/L) 447000 470000 512000   340000     345000 348000 331000 384000 434000   310000                 

Carbonate (µg/L) 4000(U) 4000(U) 1000(U)   1000(U)     1000(U) <5000                           

Carbonate Alkalinity (µg/L)                   1490(U) 2930 0(U)   5000(U)                 

Chloride (µg/L) 10000 10000 9100   4200     8930 9000 6450 7160 7400   4600(J) 6700 6250 9570 5600   5800     

Fluoride (µg/L)   250(U)               591         570(J) 564 479 30(U)   960     

Methane (µg/L)                   14(U)                         

Nitrate (µg/L) 20(U) 250(U) 200   100(U)     186 5000 1050 768 34   590 270 6810(J) 2030 1300   590(J)     

Nitrite (µg/L) 20(U) 250(U)       50(U)   20(U) <20 54.2(U) 54.2(U) 0(U)   20(U) 20(U) 100(U) 38.5(J) 24(U)   72(J)     

Phosphate (µg/L) 92 50(U)                                         

Phosphate as P, Ortho (µg/L)                   151(U) 151(U) 190(J)   500(U)   200(U) 66(U) 60(U)   130(J)     

Phosphorous, Total (µg/L)     10   40     78 500                           

Solids, Total Dissolved (µg/L) 1250000 1300000 1130000   590000     826000 983000 840000 919000 1140000   798000   777000 1060000 840000   900000     

Sulfate (µg/L) 135000 573000 400000   90000     240000 376000 317000 375000 491000   301000 435000 294000 484000 650000   400000     

Total Organic Carbon Average (µg/L)                   2980                         

Explosives                                             

1,3,5-Trinitrobenzene (µg/L)                   0.1(U)                         

2,4,6-Trinitrotoluene (µg/L)                   0.1(U)                         

2,4-Dinitrotoluene (µg/L)                   0.1(U)                         

2,6-Dinitrotoluene (µg/L)                   0.1(U)                         

2-Amino-4,6-dinitrotoluene (µg/L)                   0.1(U)                         

2-Nitrotoluene (µg/L)                   0.1(U)                         

3-Dinitrobenzene (µg/L)                   0.1(U)                         

3-Nitrotoluene (µg/L)                   0.1(U)                         

4-Amino-2,6-dinitrotoluene (µg/L)                   0.1(U)                         

4-Nitrotoluene (µg/L)                   0.1(U)                         

HMX (µg/L)                   0.1(U)                         

Nitrobenzene (µg/L)                   0.1(U)                         

RDX (µg/L)                   0.1(U)                         
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Table 34.  Results for Location OW15B 

Parameter (unit) 4/29/1997 4/8/1998 6/8/1999 7/19/2000 7/20/2000 7/21/2000 9/30/2000 5/8/2001 5/20/2002 5/14/2003 4/27/2004 5/24/2005 5/25/2005 5/17/2006 6/11/2007 6/13/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/18/2010 10/27/2010 

Tetryl (µg/L)                   0.1(U)                         

Metals                                             

Aluminum (µg/L)                   51.5(B)           73.6 20.1 19   290     

Aluminum, Dissolved (µg/L)                   35(B)                         

Antimony (µg/L)                   0.24(B)           0.5(U) 2(J) 0.94   0.97     

Antimony, Dissolved (µg/L)                   0.18(B)                         

Arsenic (µg/L)                   0.9(U)           1.5(U) 1.6(J) 0.18(U)   0.79     

Arsenic, Dissolved (µg/L)                   0.81(U)                         

Barium (µg/L)                   23.2           20.8(J) 19 21   26     

Barium, Dissolved (µg/L)                   25.2                         

Beryllium (µg/L)                   0.21(U)           0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Beryllium, Dissolved (µg/L)                   0.21(U)                         

Boron (µg/L)                   34.8(B)           40.4 74.7 500         

Boron, Dissolved (µg/L)                   34.1(B)                         

Cadmium (µg/L)                   0.66(U)           0.11(U) 0.33(J) 0.12(U)   0.17(J)     

Cadmium, Dissolved (µg/L)                   0.66(U)                         

Calcium (µg/L) 96900 115000 96400   95000     110000 112000 98000 107000 110000   88600 107000 81100 92100 110000   97000     

Calcium, Dissolved (µg/L)                   101000       98500                 

Chromium (µg/L)                   1.7(U)           7.7 6.9 5.1   15     

Chromium, Dissolved (µg/L)                   1.7(U)                         

Cobalt (µg/L)                   1(U)           0.43(J) 0.53(J) 0.12(U)   0.33(J)     

Cobalt, Dissolved (µg/L)                   1(U)                         

Copper (µg/L) 8.7 3.1 1 0.05(U)       11.6 8.3 6.69 4.76(J) 4.3(J)   4.7(J) 4.5 6.4 7.8 4.6   7.4     

Copper, Dissolved (µg/L)                   8.5 4.03(J)     5.6(J)                 

Iron (µg/L)                   46.3(B)           474 515 20(U)   520     

Iron, Dissolved (µg/L)                   5.6(U)                         

Lead (µg/L) 1.2(U) 0.9 5 0.01(U)       10(U) <3 0.46(B) 1.72(U) 0.57(U)   0.49(U) 0.49(U) 0.5(U) 0.5(U) 0.13(U)   1.5     

Lead, Dissolved (µg/L)                   0.14(B) 1.72(U)     0.49(U)                 

Lithium (µg/L)                   34.3(B)           38 58.3 41         

Lithium, Dissolved (µg/L)                   30.2                         

Magnesium (µg/L) 154000 184000 141000   61000     82500 99300 88000 106000 137000   87000 124000(J) 87100 120000 120000   110000     

Magnesium, Dissolved (µg/L)                   83900       109000                 

Manganese (µg/L)                   0.52(U)           2.2(J) 9.1 0.11(U)   11     

Manganese, Dissolved (µg/L)                   0.52(U)                         

Mercury (µg/L)                   0.1(U)           0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Mercury, Dissolved (µg/L)                   0.1(U)                         

Nickel (µg/L)                   2.35(B)           4.7 7.9 5.4   10     

Nickel, Dissolved (µg/L)                   1.6(U)                         

Potassium (µg/L) 1470 1190 1800   1600     1830 1500 1230 1440 1320   1130 1180(J) 1290 2170 1700   1300     

Potassium, Dissolved (µg/L)                   1110       1200(J)                 

Selenium (µg/L)                   1.74(B)           1(U) 1(U) 0.45(U)   3.4     

Selenium, Dissolved (µg/L)                   1.42(B)                         

Silver (µg/L)                   0.01(U)           0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Silver, Dissolved (µg/L)                   0.01(B)                         

Sodium (µg/L) 67000 76000 67400   27000     43100 43400 39900 52300 57900   38000 51100(J) 36800 62200 53000   52000     

Sodium, Dissolved (µg/L)                   42600       50400                 

Thallium (µg/L)                   0.42(B)           0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Thallium, Dissolved (µg/L)                   0.33(B)                         

Vanadium (µg/L) 11.4 2.9(U) <5 0.01(U)       10(U) <10 2.48(U) 0.61(U) 1.6(U)   1.6(U) 16(U) 3(U) 3(U) 0.68   0.18(J)     

Vanadium, Dissolved (µg/L)                   2.5(U) 0.61(U)     1.6(U)                 

Zinc (µg/L)                   22.5           4.3(J) 8.2(J) 6.3   21     

Zinc, Dissolved (µg/L)                   9.67                         

Polycyclic Aromatic Hydrocarbons                                             

Acenaphthene (µg/L)                   0.48(U)                         

Acenaphthylene (µg/L)                   0.48(U)                         

Anthracene (µg/L)                   0.48(U)                         

Benzo(a)anthracene (µg/L)                   0.05(U)                         
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Table 34.  Results for Location OW15B 

Parameter (unit) 4/29/1997 4/8/1998 6/8/1999 7/19/2000 7/20/2000 7/21/2000 9/30/2000 5/8/2001 5/20/2002 5/14/2003 4/27/2004 5/24/2005 5/25/2005 5/17/2006 6/11/2007 6/13/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/18/2010 10/27/2010 

Benzo(a)pyrene (µg/L)                   0.05(U)                         

Benzo(b)fluoranthene (µg/L)                   0.05(U)                         

Benzo(ghi)perylene (µg/L)                   0.05(U)                         

Benzo(k)fluoranthene (µg/L)                   0.02(U)                         

Chrysene (µg/L)                   0.05(U)                         

Dibenzo(a,h)anthracene (µg/L)                   0.05(U)                         

Fluoranthene (µg/L)                   0.05(U)                         

Fluorene (µg/L)                   0.48(U)                         

Indeno(1,2,3-cd)pyrene (µg/L)                   0.05(U)                         

Naphthalene (µg/L)                   0.48(U)                         

Phenanthrene (µg/L)                   0.48(U)                         

Pyrene (µg/L)                   0.05(U)                         

PCBs                                             

Aroclor-1016 (µg/L)                   0.1(U)                         

Aroclor-1221 (µg/L)                   0.1(U)                         

Aroclor-1232 (µg/L)                   0.1(U)                         

Aroclor-1242 (µg/L)                   0.1(U)                         

Aroclor-1248 (µg/L)                   0.1(U)                         

Aroclor-1254 (µg/L)                   0.1(U)                         

Aroclor-1260 (µg/L)                   0.1(U)                         

Pesticides                                             

4,4'-DDD (µg/L)                   0.04(U)                         

4,4'-DDE (µg/L)                   0.04(U)                         

4,4'-DDT (µg/L)                   0.04(U)                         

Aldrin (µg/L)                   0.02(U)                         

alpha-BHC (µg/L)                   0.02(U)                         

alpha-Chlordane (µg/L)                   0.02(U)                         

beta-BHC (µg/L)                   0.02(U)                         

delta-BHC (µg/L)                   0.02(U)                         

Dieldrin (µg/L)                   0.04(U)                         

Endosulfan I (µg/L)                   0.02(U)                         

Endosulfan II (µg/L)                   0.04(U)                         

Endosulfan sulfate (µg/L)                   0.04(U)                         

Endrin (µg/L)                   0.04(U)                         

Endrin aldehyde (µg/L)                   0.04(U)                         

Endrin ketone (µg/L)                   0.04(U)                         

gamma-BHC (Lindane) (µg/L)                   0.02(U)                         

gamma-Chlordane (µg/L)                   0.02(U)                         

Heptachlor (µg/L)                   0.02(U)                         

Heptachlor epoxide (µg/L)                   0.02(U)                         

Methoxychlor (µg/L)                   0.2(U)                         

Toxaphene (µg/L)                   0.99(U)                         

Radiological Compounds                                             

Actinium-227 (pCi/L)             -8.92(U)                               

Actinium-227, Dissolved (pCi/L)                   11(U)                         

Actinium-227, Gamma (pCi/L)                   -6.2(U)                         

Alpha (pCi/L)             6.75     6.42                         

Alpha, Dissolved (pCi/L)                   9.56                         

Americium-241 (pCi/L)             -1.71(U)                               

Americium-241, Dissolved (pCi/L)                   -0.24(U)                         

Americium-241, Gamma (pCi/L)                   1.89(U)                         

Beta (pCi/L)             4.5     4.17                         

Beta, Dissolved (pCi/L)                   2.82                         

Cesium-137 (pCi/L)             1.71(U)                               

Cesium-137, Dissolved (pCi/L)                   -0.13(U)                         

Cesium-137, Gamma (pCi/L)                   1.04(U)                         

Cobalt-60 (pCi/L)             -1.37(U)                               
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Table 34.  Results for Location OW15B 

Parameter (unit) 4/29/1997 4/8/1998 6/8/1999 7/19/2000 7/20/2000 7/21/2000 9/30/2000 5/8/2001 5/20/2002 5/14/2003 4/27/2004 5/24/2005 5/25/2005 5/17/2006 6/11/2007 6/13/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/18/2010 10/27/2010 

Cobalt-60, Dissolved (pCi/L)                   -0.27(U)                         

Cobalt-60, Gamma (pCi/L)                   0.51(U)                         

Protactinium-231 (pCi/L)             8.11(U)                               

Protactinium-231, Dissolved (pCi/L)                   -89.6(U)                         

Protactinium-231, Gamma (pCi/L)                   13.7(U)                         

Radium-226 (pCi/L) 0.08 0.24(J) 0.1(J)   0.27   0.2(U) 0.21(U) 0.21 0.36(U) 0.41(U)   0.18(U) 0.18(U) 0.11(U) 0.23 0.25 0.19(U) 0.73 0.73 0.66(J) 0.24 

Radium-226, Dissolved (pCi/L)                   0.03(U) 0.05(U)     0.18(J)                 

Radium-228 (pCi/L) 0.26 0.31(UJ) 0.2(UJ)   0.79   10.8(U) 0.73(U) 0.42(U) 0.38(U) -0.67(U)   0.7(U) 0.25(U) 0.51(U) 0.81 -0.05(U) -0.33(U) 0.51(U) 0.51(U) 0.9(U) 0.3(U) 

Radium-228, Dissolved (pCi/L)                   0.55(U) -0.52(U)     0.11(U)                 

Radium-228, Gamma (pCi/L)                   6.76(U)                         

Thorium-228 (pCi/L)             2.77(U)               0.1(U) 0.07(U) 0.03(U) 0.07(U) 0.01(U) 0.01(U) 0.21(U) 0.06(U) 

Thorium-228, Alpha (pCi/L)                   0.05(U)                         

Thorium-228, Dissolved (pCi/L)             0.08(U)     0(U)                         

Thorium-228, Dissolved Gamma (pCi/L)             0.3(U)     1.73(U)                         

Thorium-228, Gamma (pCi/L)                   3.78(U)                         

Thorium-230 (pCi/L) 0.64 0.6 0.8   0.11   0.03(U) 0.16(U) 0.12 0.17 0.57   0.07(J) 0.04(U) 0.2 0.18 0.01(U) 0.4(U) 0.12(U) 0.12(U) 0.12(U) 0.16(U) 

Thorium-230, Alpha (pCi/L)                   0.17                         

Thorium-230, Dissolved (pCi/L)                   0.01(U) 0.31(U)     0.06(U)                 

Thorium-232 (pCi/L) 0.12 0.21(UJ) 0.1(UJ)   0.02   -0.01(U) -0.05(U) 0.01 0.01(U) 0.15(U)   0.01(U) 0(U) 0.08(U) 0.02(U) 0.05(U) 0.07(U) 0(U) 0(U) 0.04(U) 0.06(U) 

Thorium-232, Alpha (pCi/L)                   0.01(U)                         

Thorium-232, Dissolved (pCi/L)                   0(U) 0.12(U)     0.01(U)                 

Total Radium (pCi/L)     0.3*   1.06*     U * 0.21* U * U *   U * U * U * 0.81* U * U *   U *     

Total Radium, Dissolved (pCi/L)                     U *     0.18*                 

Total Thorium (pCi/L)                               0.18* U * U *   U *     

Total Uranium (µg/L)   15.14* 1.35*   9.43*   10.3 13.77* 13.76* 9.74 15.42*   12.62* 10.42* 13.77* 9.83* 11* 10.83*   12.16* 13.98* 13.93* 

Total Uranium (pCi/L) 8.69 12.24* 9.3*   7.92*     10.25* 12.13* 8.06 12.09*   10.34* 9.21* 11.37* 7.61* 8.57* 9.44*   9.64*     

Total Uranium, Dissolved (µg/L)                   10.1 11.47*     10.5*                 

Total Uranium, Dissolved (pCi/L)                     11.61*     8.85*                 

Uranium-233/234 (pCi/L)             6.51               6.46   4.66     5.63     

Uranium-233/234, Alpha (pCi/L)                   4.15                         

Uranium-233/234, Dissolved (pCi/L)             5.19     4.47                         

Uranium-234 (pCi/L)   6.87 5   4.7     5.75 7.3 4.15 6.45   5.99 5.56 6.46 4.18   5.51 5.63   6.53 6.62 

Uranium-234, Dissolved (pCi/L)                     7.91     5.18                 

Uranium-235 (pCi/L)   0.44 0.3   0.13   -0.06(U) 0.29(U) 0.34 0.82 0.65   0.22(J) 0.25(J) 0.43 0.22   0.42 0.15(U)   0.46 0.32 

Uranium-235, Dissolved (pCi/L)             10.9(U)     6.47(U) 0.57(U)     0.24(J)                 

Uranium-235, Gamma (pCi/L)                   7.15(U)                         

Uranium-235/236 (pCi/L)             0.33               0.43   0.28     0.15(U)     

Uranium-235/236, Alpha (pCi/L)                   0.82                         

Uranium-235/236, Dissolved (pCi/L)             0.16     0.32                         

Uranium-238 (pCi/L)   4.93 0.4   3.09   3.62(U) 4.5 4.49 3.09 4.99   4.13 3.4 4.48 3.21 3.63 3.51 4.01 4.01 4.55 4.55 

Uranium-238, Alpha (pCi/L)                   3.09                         

Uranium-238, Dissolved (pCi/L)             3.68     3.09 3.7     3.43                 

Uranium-238, Dissolved Gamma (pCi/L)             192(U)     3.08(U)                         

Uranium-238, Gamma (pCi/L)                   89(U)                         
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral library search to make a tentative 
identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 35.  Results for Location OW17A 

Parameter (unit) 1/10/2000 10/27/2010 

Volatile Organic Compounds     

1,1,1-Trichloroethane (µg/L) 1(U)   

1,1,2,2-Tetrachloroethane (µg/L) 1(U)   

1,1,2-Trichloroethane (µg/L) 1(U)   

1,1-Dichloroethane (µg/L) 1(U)   

1,1-Dichloroethene (µg/L) 1(U)   

1,2-Dichloroethane (µg/L) 1(U)   

1,2-Dichloropropane (µg/L) 1(U)   

2-Butanone (µg/L) 5(U)   

2-Hexanone (µg/L) 5(U)   

4-Methyl-2-pentanone (µg/L) 5(U)   

Acetone (µg/L) 0.93(U)   

Benzene (µg/L) 1(U)   

Bromodichloromethane (µg/L) 1(U)   

Bromoform (µg/L) 1(U)   

Bromomethane (µg/L) 1(U)   

Carbon disulfide (µg/L) 5(U)   

Carbon tetrachloride (µg/L) 1(U)   

Chlorobenzene (µg/L) 1(U)   

Chloroethane (µg/L) 1(U)   

Chloroform (µg/L) 1(U)   

Chloromethane (µg/L) 1(U)   

cis-1,2-Dichloroethylene (µg/L) 1(U)   

cis-1,3-Dichloropropylene (µg/L) 1(U)   

Dibromochloromethane (µg/L) 1(U)   

Ethylbenzene (µg/L) 1(U)   

Methylene chloride (µg/L) 5(U)   

Styrene (µg/L) 1(U)   

Tetrachloroethylene (µg/L) 1(U)   

Toluene (µg/L) 0.26(J)   

trans-1,2-Dichloroethylene (µg/L) 1(U)   

trans-1,3-Dichloropropylene (µg/L) 1(U)   

Trichloroethylene (µg/L) 1(U)   

Vinyl chloride (µg/L) 1(U)   

Xylenes (total) (µg/L) 3(U)   

Semi-Volatile Organic Compounds     

1,2,4-Trichlorobenzene (µg/L) 10(U)   

1,2-Dichlorobenzene (µg/L) 10(U)   

1,3-Dichlorobenzene (µg/L) 10(U)   

1,4-Dichlorobenzene (µg/L) 10(U)   

2,4,5-Trichlorophenol (µg/L) 10(U)   

2,4,6-Trichlorophenol (µg/L) 10(U)   

2,4-Dichlorophenol (µg/L) 10(U)   

2,4-Dimethylphenol (µg/L) 10(U)   

2,4-Dinitrophenol (µg/L) 20(U)   

2-Chloronaphthalene (µg/L) 10(U)   

2-Chlorophenol (µg/L) 10(U)   

2-Methyl-4,6-dinitrophenol (µg/L) 10(U)   

2-Methylnaphthalene (µg/L) 10(U)   

2-Nitroaniline (µg/L) 10(U)   

2-Nitrophenol (µg/L) 10(U)   

3,3'-Dichlorobenzidine (µg/L) 10(U)   

3-Nitroaniline (µg/L) 10(U)   

4-Bromophenylphenylether (µg/L) 10(U)   

4-Chloro-3-methylphenol (µg/L) 10(U)   

4-Chloroaniline (µg/L) 10(U)   

4-Chlorophenylphenylether (µg/L) 10(U)   
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Table 35.  Results for Location OW17A 

Parameter (unit) 1/10/2000 10/27/2010 

4-Nitroaniline (µg/L) 10(U)   

4-Nitrophenol (µg/L) 10(U)   

Benzoic Acid (µg/L) 20(U)   

bis(2-Chloroethoxy)methane (µg/L) 10(U)   

bis(2-Chloroethyl) ether (µg/L) 10(U)   

bis(2-Chloroisopropyl)ether (µg/L) 10(U)   

bis(2-Ethylhexyl)phthalate (µg/L) 10(U)   

Butylbenzylphthalate (µg/L) 10(U)   

Carbazole (µg/L) 10(U)   

Dibenzofuran (µg/L) 10(U)   

Diethylphthalate (µg/L) 10(U)   

Dimethylphthalate (µg/L) 10(U)   

Di-n-butylphthalate (µg/L) 10(U)   

Di-n-octylphthalate (µg/L) 10(U)   

Diphenylamine (µg/L) 10(U)   

Hexachlorobenzene (µg/L) 10(U)   

Hexachlorobutadiene (µg/L) 10(U)   

Hexachlorocyclopentadiene (µg/L) 10(U)   

Hexachloroethane (µg/L) 10(U)   

Isophorone (µg/L) 10(U)   

m,p-Cresols (µg/L) 10(U)   

N-Nitroso-di-n-propylamine (µg/L) 10(U)   

o-Cresol (µg/L) 10(U)   

Pentachlorophenol (µg/L) 10(U)   

Phenol (µg/L) 10(U)   

Explosives     

1,3,5-Trinitrobenzene (µg/L) 0.1(U)   

2,4,6-Trinitrotoluene (µg/L) 0.1(U)   

2,4-Dinitrotoluene (µg/L) 0.1(U)   

2,6-Dinitrotoluene (µg/L) 0.1(U)   

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)   

2-Nitrotoluene (µg/L) 0.1(U)   

3-Dinitrobenzene (µg/L) 0.1(U)   

3-Nitrotoluene (µg/L) 0.1(U)   

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)   

4-Nitrotoluene (µg/L) 0.1(U)   

HMX (µg/L) 0.1(U)   

Nitrobenzene (µg/L) 0.1(U)   

RDX (µg/L) 0.1(U)   

Tetryl (µg/L) 0.1(U)   

Metals     

Aluminum (µg/L) 6.49(U)   

Aluminum, Dissolved (µg/L) 6.49(U)   

Antimony (µg/L) 2.76(B)   

Antimony, Dissolved (µg/L) 2.94(B)   

Arsenic (µg/L) 3.77(B)   

Arsenic, Dissolved (µg/L) 5.81(B)   

Barium (µg/L) 8.7   

Barium, Dissolved (µg/L) 9.09   

Beryllium (µg/L) 0.17(U)   

Beryllium, Dissolved (µg/L) 0.21(B)   

Boron (µg/L) 865   

Boron, Dissolved (µg/L) 899   

Cadmium (µg/L) 0.23(U)   

Cadmium, Dissolved (µg/L) 0.4(B)   

Calcium (µg/L) 202000   

Calcium, Dissolved (µg/L) 183000   
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Table 35.  Results for Location OW17A 

Parameter (unit) 1/10/2000 10/27/2010 

Chromium (µg/L) 0.73(B)   

Chromium, Dissolved (µg/L) 1.39(B)   

Cobalt (µg/L) 0.67(U)   

Cobalt, Dissolved (µg/L) 1.12(B)   

Copper (µg/L) 1(U)   

Copper, Dissolved (µg/L) 1.88(B)   

Iron (µg/L) 78.6   

Iron, Dissolved (µg/L) 34.4(B)   

Lead (µg/L) 0.05(U)   

Lead, Dissolved (µg/L) 0.05(U)   

Lithium (µg/L) 85.5   

Lithium, Dissolved (µg/L) 66.3   

Magnesium (µg/L) 223000   

Magnesium, Dissolved (µg/L) 195000   

Manganese (µg/L) 168   

Manganese, Dissolved (µg/L) 156   

Mercury (µg/L) 0.04(U)   

Mercury, Dissolved (µg/L) 0.04(U)   

Nickel (µg/L) 6.31   

Nickel, Dissolved (µg/L) 7.31   

Potassium (µg/L) 13400   

Potassium, Dissolved (µg/L) 12400   

Selenium (µg/L) 3.38(B)   

Selenium, Dissolved (µg/L) 2.14(B)   

Silver (µg/L) 0.07(U)   

Silver, Dissolved (µg/L) 0.28(B)   

Sodium (µg/L) 180000   

Sodium, Dissolved (µg/L) 202000   

Thallium (µg/L) 0.13(U)   

Thallium, Dissolved (µg/L) 0.13(U)   

Vanadium (µg/L) 0.63(U)   

Vanadium, Dissolved (µg/L) 0.63(U)   

Zinc (µg/L) 0.47(U)   

Zinc, Dissolved (µg/L) 0.47(U)   

Polycyclic Aromatic Hydrocarbons     

Acenaphthene (µg/L) 10(U)   

Acenaphthylene (µg/L) 10(U)   

Anthracene (µg/L) 10(U)   

Benzo(a)anthracene (µg/L) 10(U)   

Benzo(a)pyrene (µg/L) 10(U)   

Benzo(b)fluoranthene (µg/L) 10(U)   

Benzo(ghi)perylene (µg/L) 10(U)   

Benzo(k)fluoranthene (µg/L) 10(U)   

Chrysene (µg/L) 10(U)   

Dibenzo(a,h)anthracene (µg/L) 10(U)   

Fluoranthene (µg/L) 10(U)   

Fluorene (µg/L) 10(U)   

Indeno(1,2,3-cd)pyrene (µg/L) 10(U)   

Naphthalene (µg/L) 10(U)   

Phenanthrene (µg/L) 10(U)   

Pyrene (µg/L) 10(U)   

PCBs     

Aroclor-1016 (µg/L) 0.1(U)   

Aroclor-1221 (µg/L) 0.1(U)   

Aroclor-1232 (µg/L) 0.1(U)   

Aroclor-1242 (µg/L) 0.1(U)   

Aroclor-1248 (µg/L) 0.1(U)   
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Table 35.  Results for Location OW17A 

Parameter (unit) 1/10/2000 10/27/2010 

Aroclor-1254 (µg/L) 0.1(U)   

Aroclor-1260 (µg/L) 0.1(U)   

Pesticides     

4,4'-DDD (µg/L) 0.04(U)   

4,4'-DDE (µg/L) 0.04(U)   

4,4'-DDT (µg/L) 0.04(U)   

Aldrin (µg/L) 0.02(U)   

alpha-BHC (µg/L) 0.02(U)   

alpha-Chlordane (µg/L) 0.02(U)   

beta-BHC (µg/L) 0.02(U)   

delta-BHC (µg/L) 0.02(U)   

Dieldrin (µg/L) 0.04(U)   

Endosulfan I (µg/L) 0.02(U)   

Endosulfan II (µg/L) 0.04(U)   

Endosulfan sulfate (µg/L) 0.04(U)   

Endrin (µg/L) 0.04(U)   

Endrin aldehyde (µg/L) 0.04(U)   

Endrin ketone (µg/L) 0.04(U)   

gamma-BHC (Lindane) (µg/L) 0.02(U)   

gamma-Chlordane (µg/L) 0.02(U)   

Heptachlor (µg/L) 0.02(U)   

Heptachlor epoxide (µg/L) 0.02(U)   

Methoxychlor (µg/L) 0.2(U)   

Toxaphene (µg/L) 1(U)   

Radiological Compounds     

Alpha (pCi/L) 1.85(U)   

Beta (pCi/L) 41.9   

Radium-226 (pCi/L) 0.39(U) 0.13(U) 

Radium-228 (pCi/L)   0.58(J) 

Thorium-228 (pCi/L) 0.07(U) 0.09(U) 

Thorium-230 (pCi/L) 0.07(J) 0.12(U) 

Thorium-232 (pCi/L) 0.01(U) 0.16(U) 

Total Uranium (µg/L) 0.79(J) 2.52* 

Uranium-233/234 (pCi/L) 0.38(J)   

Uranium-234 (pCi/L)   1.09 

Uranium-235 (pCi/L)   0.12(U) 

Uranium-235/236 (pCi/L) 0.01(U)   

Uranium-238 (pCi/L) 0.34(J) 0.81 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of 
summing the detected isotopes; if no isotopes were detected the total value is also a non-
detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at 
the reporting limit; R = analytical result is unusable. 
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Table 36.  Results for Location OW17B 

Parameter (unit) 4/29/1997 4/7/1998 6/7/1999 7/20/2000 5/9/2001 5/13/2002 5/14/2003 5/19/2003 5/31/2003 4/28/2004 5/23/2005 5/18/2006 6/11/2007 6/16/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Volatile Organic Compounds                                         

1,1,1-Trichloroethane (µg/L)                 1(U)                       

1,1,2,2-Tetrachloroethane (µg/L)                 1(U)                       

1,1,2-Trichloroethane (µg/L)                 1(U)                       

1,1-Dichloroethane (µg/L)                 1(U)                       

1,1-Dichloroethene (µg/L)                 1(U)                       

1,2-Dichloroethane (µg/L)                 1(U)                       

1,2-Dichloropropane (µg/L)                 1(U)                       

2-Butanone (µg/L)                 5(U)                       

2-Hexanone (µg/L)                 5(U)                       

4-Methyl-2-pentanone (µg/L)                 5(U)                       

Acetone (µg/L)                 5(U)                       

Benzene (µg/L)                 1(U)                       

Bromodichloromethane (µg/L)                 1(U)                       

Bromoform (µg/L)                 1(U)                       

Bromomethane (µg/L)                 1(U)                       

Carbon disulfide (µg/L)                 5(U)                       

Carbon tetrachloride (µg/L)                 1(U)                       

Chlorobenzene (µg/L)                 1(U)                       

Chloroethane (µg/L)                 1(U)                       

Chloroform (µg/L)                 1(U)                       

Chloromethane (µg/L)                 1(U)                       

cis-1,2-Dichloroethylene (µg/L)                 1(U)                       

cis-1,3-Dichloropropylene (µg/L)                 1(U)                       

Dibromochloromethane (µg/L)                 1(U)                       

Ethylbenzene (µg/L)                 1(U)                       

Methylene chloride (µg/L)                 5(U)                       

Styrene (µg/L)                 1(U)                       

Tetrachloroethylene (µg/L)                 1(U)                       

Toluene (µg/L)                 1(U)                       

trans-1,2-Dichloroethylene (µg/L)                 1(U)                       

trans-1,3-Dichloropropylene (µg/L)                 1(U)                       

Trichloroethylene (µg/L)                 1(U)                       

Vinyl chloride (µg/L)                 1(U)                       

Xylenes (total) (µg/L)                 1(U)                       

Semi-Volatile Organic Compounds                                         

1,2,4-Trichlorobenzene (µg/L)                 9.8(U)                       

1,2-Dichlorobenzene (µg/L)                 9.8(U)                       

1,3-Dichlorobenzene (µg/L)                 9.8(U)                       

1,4-Dichlorobenzene (µg/L)                 9.8(U)                       

2,4,5-Trichlorophenol (µg/L)                 9.8(U)                       

2,4,6-Trichlorophenol (µg/L)                 9.8(U)                       

2,4-Dichlorophenol (µg/L)                 9.8(U)                       

2,4-Dimethylphenol (µg/L)                 9.8(U)                       

2,4-Dinitrophenol (µg/L)                 19.6(U)                       

2-Chloronaphthalene (µg/L)                 0.98(U)                       

2-Chlorophenol (µg/L)                 9.8(U)                       

2-Methyl-4,6-dinitrophenol (µg/L)                 9.8(U)                       

2-Methylnaphthalene (µg/L)                 0.98(U)                       

2-Nitroaniline (µg/L)                 9.8(U)                       

2-Nitrophenol (µg/L)                 9.8(U)                       

3,3'-Dichlorobenzidine (µg/L)                 9.8(U)                       

3-Nitroaniline (µg/L)                 9.8(U)                       

4-Bromophenylphenylether (µg/L)                 9.8(U)                       

4-Chloro-3-methylphenol (µg/L)                 9.8(U)                       

4-Chloroaniline (µg/L)                 9.8(U)                       

4-Chlorophenylphenylether (µg/L)                 9.8(U)                       
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Table 36.  Results for Location OW17B 

Parameter (unit) 4/29/1997 4/7/1998 6/7/1999 7/20/2000 5/9/2001 5/13/2002 5/14/2003 5/19/2003 5/31/2003 4/28/2004 5/23/2005 5/18/2006 6/11/2007 6/16/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

4-Nitroaniline (µg/L)                 9.8(U)                       

4-Nitrophenol (µg/L)                 9.8(U)                       

bis(2-Chloroethoxy)methane (µg/L)                 9.8(U)                       

bis(2-Chloroethyl) ether (µg/L)                 9.8(U)                       

bis(2-Chloroisopropyl)ether (µg/L)                 9.8(U)                       

bis(2-Ethylhexyl)phthalate (µg/L)                 1.91(J)                       

Butylbenzylphthalate (µg/L)                 9.8(U)                       

Carbazole (µg/L)                 9.8(U)                       

Dibenzofuran (µg/L)                 9.8(U)                       

Diethylphthalate (µg/L)                 9.8(U)                       

Dimethylphthalate (µg/L)                 9.8(U)                       

Di-n-butylphthalate (µg/L)                 9.8(U)                       

Di-n-octylphthalate (µg/L)                 9.8(U)                       

Hexachlorobenzene (µg/L)                 9.8(U)                       

Hexachlorobutadiene (µg/L)                 9.8(U)                       

Hexachlorocyclopentadiene (µg/L)                 9.8(U)                       

Hexachloroethane (µg/L)                 9.8(U)                       

Isophorone (µg/L)                 9.8(U)                       

m,p-Cresols (µg/L)                 9.8(U)                       

N-Nitroso-di-n-propylamine (µg/L)                 9.8(U)                       

N-Nitrosodiphenylamine (µg/L)                 9.8(U)                       

o-Cresol (µg/L)                 9.8(U)                       

Pentachlorophenol (µg/L)                 9.8(U)                       

Phenol (µg/L)                 9.8(U)                       

General Chemistry                                         

Alkalinity (µg/L)   412000 420000 470000 383000 434000   409000 409000 415000 92000 440000   422000 421000 420000   430000     

Bicarbonate Alkalinity (µg/L)   412000 512000 470000 383000 434000   407000 407000 413000 92000 440000                 

Carbonate (µg/L)   4000(U) 1000(U) 1000(U) 1000(U) <5000                             

Carbonate Alkalinity (µg/L)               1920(U) 1920(J) 1770(J) 0(U) 5000(U)                 

Chloride (µg/L)   9600 9300 11000 12400 7600 11300   11300 10900 9500 10400(J) 11500 10900 9090 9400   9200     

Fluoride (µg/L)   250(U)             324       380(J) 307 323 30(U)   840     

Methane (µg/L)                 14(U)                       

Nitrate (µg/L)   250(U) 100(U) 100(U) 4220 32 99    99 34.1(U) 91 92 58 100(U) 33(U) 24(U)   1000(J)     

Nitrite (µg/L)   250(U)   50(U) 36 20 54.2(U)    54.2 54.2(U) 0(U) 20(U) 20(U) 100(U) 33(U) 24(U)   370(J)     

Phosphate (µg/L)   50(U)                                     

Phosphate as P, Ortho (µg/L)             151(U)    151(U) 151(U) 0(U) 500(U)   200(U) 66(U) 60(U)   130(J)     

Phosphorous, Total (µg/L)     10 80 20(U) <500                             

Solids, Total Dissolved (µg/L)   1000000 1070000 1000000 1080000 998000   1090000 1090000 1020000 991000 982000   997000 910000 980000   960000     

Sulfate (µg/L)   465000 400000 400000 658000 397000 410000   410000 427000 402000 425000(J) 429000 450000 419000 440000   420000     

Total Organic Carbon Average (µg/L)                 1840                       

Explosives                                         

1,3,5-Trinitrobenzene (µg/L)                 0.1(U)                       

2,4,6-Trinitrotoluene (µg/L)                 0.1(U)                       

2,4-Dinitrotoluene (µg/L)                 0.1(U)                       

2,6-Dinitrotoluene (µg/L)                 0.1(U)                       

2-Amino-4,6-dinitrotoluene (µg/L)                 0.1(U)                       

2-Nitrotoluene (µg/L)                 0.1(U)                       

3-Dinitrobenzene (µg/L)                 0.1(U)                       

3-Nitrotoluene (µg/L)                 0.1(U)                       

4-Amino-2,6-dinitrotoluene (µg/L)                 0.1(U)                       

4-Nitrotoluene (µg/L)                 0.1(U)                       

HMX (µg/L)                 0.1(U)                       

Nitrobenzene (µg/L)                 0.1(U)                       

RDX (µg/L)                 0.1(U)                       
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Table 36.  Results for Location OW17B 

Parameter (unit) 4/29/1997 4/7/1998 6/7/1999 7/20/2000 5/9/2001 5/13/2002 5/14/2003 5/19/2003 5/31/2003 4/28/2004 5/23/2005 5/18/2006 6/11/2007 6/16/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Tetryl (µg/L)                 0.1(U)                       

Metals                                         

Aluminum (µg/L)                 32.4(B)         28.3 6.1(J) 0.21(U)   9(J)     

Aluminum, Dissolved (µg/L)                 61.5(B)                       

Antimony (µg/L)                 0.21(B)         0.5(U) 0.98(U) 0.5   1.5     

Antimony, Dissolved (µg/L)                 0.12(B)                       

Arsenic (µg/L)                 3.37         1.5(U) 1.5(U) 0.46   1.3     

Arsenic, Dissolved (µg/L)                 3.41                       

Barium (µg/L)                 13         11.5 8.6 10   11     

Barium, Dissolved (µg/L)                 10.4                       

Beryllium (µg/L)                 0.18(U)         0.1(U) 0.1(U) 0.3(U)   0.21(J)     

Beryllium, Dissolved (µg/L)                 0.21(U)                       

Boron (µg/L)                 95.4         111 100 500         

Boron, Dissolved (µg/L)                 103                       

Cadmium (µg/L)                 0.33(U)         0.11(U) 0.11(U) 0.12(U)   0.51(J)     

Cadmium, Dissolved (µg/L)                 0.66(U)                       

Calcium (µg/L) 43800 58400 83600 59000 85900 86000 91700   91700 81100 79100 71500(J) 65200 79500 59700 80000   67000     

Calcium, Dissolved (µg/L)                 83700     70800(J)                 

Chromium (µg/L)                 4.07(B)         7.9 1.5(U) 3.6   3.7     

Chromium, Dissolved (µg/L)                 2.2(B)                       

Cobalt (µg/L)                 0.29(U)         0.56(J) 0.54(J) 0.12(U)   0.66(J)     

Cobalt, Dissolved (µg/L)                 1(U)                       

Copper (µg/L) 3.9 2.3(U) 6 0.05(U) 5.93 <3 7.14   7.14 3.24(J) 3(J) 3.5(J) 2.6 8.6 3.4 2.2   3.9     

Copper, Dissolved (µg/L)                 2.23(B) 4.25(J)   4.7(J)                 

Iron (µg/L)                 71.9(B)         395 237 20(U)   130     

Iron, Dissolved (µg/L)                 5.6(U)                       

Lead (µg/L) 0.9(U) 0.9(U) <3 0.01(U) 10(U) <3 2.21   2.21 1.72(U) 0.57(U) 0.49(U) 0.49(U) 0.89(J) 0.5(U) 0.13(U)   0.35(J)     

Lead, Dissolved (µg/L)                 0.79(B) 1.72(U)   0.49(U)                 

Lithium (µg/L)                 50.5(E)         55.2 57.2 53         

Lithium, Dissolved (µg/L)                 42.3                       

Magnesium (µg/L) 147000 145000 140000 150000 137000 132000 135000   135000 144000 131000 144000 135000(J) 124000 127000 150000   130000     

Magnesium, Dissolved (µg/L)                 152000     138000                 

Manganese (µg/L)                 2.19(B)         25.9 5.7 6.6   5.9     

Manganese, Dissolved (µg/L)                 0.52(U)                       

Mercury (µg/L)                 0.1(U)         0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Mercury, Dissolved (µg/L)                 0.1(U)                       

Nickel (µg/L)                 5.53         7.5 4.4 5.6   15     

Nickel, Dissolved (µg/L)                 4.48(B)                       

Potassium (µg/L) 2370 1790 1700 2500 2350 2490 1970   1970 2240 1990 2100 1850(J) 1870 2000 2400   2200     

Potassium, Dissolved (µg/L)                 2040     1970                 

Selenium (µg/L)                 1.57(B)         1(U) 1(U) 0.45(U)   3.7     

Selenium, Dissolved (µg/L)                 0.72(B)                       

Silver (µg/L)                 0.03(B)         0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Silver, Dissolved (µg/L)                 0(U)                       

Sodium (µg/L) 67000 66000 69700 74000 72100 57500 61400   61400 73300 61300 72700 60900(J) 60400 58600 74000   60000     

Sodium, Dissolved (µg/L)                 71900     67100                 

Thallium (µg/L)                 0.04(B)         0.4(J) 0.42(J) 0.16(U)   0.3(J)     

Thallium, Dissolved (µg/L)                 0.03(B)                       

Vanadium (µg/L) 6.8 2.9(U) <5 0.01(U) 10(U) <10 2.48(U)   0.23(U) 0.61(U) 1.6(U) 1.6(U) 16(U) 3(U) 3(U) 0.71   1     

Vanadium, Dissolved (µg/L)                 2.5(U) 0.61(U)   1.6(U)                 

Zinc (µg/L)                 12.9         8.1(J) 5.7(J) 8.1   20     

Zinc, Dissolved (µg/L)                 28.7                       

Polycyclic Aromatic Hydrocarbons                                         

Acenaphthene (µg/L)                 0.48(U)                       

Acenaphthylene (µg/L)                 0.48(U)                       

Anthracene (µg/L)                 0.48(U)                       

Benzo(a)anthracene (µg/L)                 0.05(U)                       
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Table 36.  Results for Location OW17B 

Parameter (unit) 4/29/1997 4/7/1998 6/7/1999 7/20/2000 5/9/2001 5/13/2002 5/14/2003 5/19/2003 5/31/2003 4/28/2004 5/23/2005 5/18/2006 6/11/2007 6/16/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Benzo(a)pyrene (µg/L)                 0.05(U)                       

Benzo(b)fluoranthene (µg/L)                 0.05(U)                       

Benzo(ghi)perylene (µg/L)                 0.05(U)                       

Benzo(k)fluoranthene (µg/L)                 0.02(U)                       

Chrysene (µg/L)                 0.05(U)                       

Dibenzo(a,h)anthracene (µg/L)                 0.05(U)                       

Fluoranthene (µg/L)                 0.05(U)                       

Fluorene (µg/L)                 0.48(U)                       

Indeno(1,2,3-cd)pyrene (µg/L)                 0.05(U)                       

Naphthalene (µg/L)                 0.48(U)                       

Phenanthrene (µg/L)                 0.48(U)                       

Pyrene (µg/L)                 0.05(U)                       

PCBs                                         

Aroclor-1016 (µg/L)                 0.1(U)                       

Aroclor-1221 (µg/L)                 0.1(U)                       

Aroclor-1232 (µg/L)                 0.1(U)                       

Aroclor-1242 (µg/L)                 0.1(U)                       

Aroclor-1248 (µg/L)                 0.1(U)                       

Aroclor-1254 (µg/L)                 0.1(U)                       

Aroclor-1260 (µg/L)                 0.1(U)                       

Pesticides                                         

4,4'-DDD (µg/L)                 0.04(U)                       

4,4'-DDE (µg/L)                 0.04(U)                       

4,4'-DDT (µg/L)                 0.04(U)                       

Aldrin (µg/L)                 0.02(U)                       

alpha-BHC (µg/L)                 0.02(U)                       

alpha-Chlordane (µg/L)                 0.02(U)                       

beta-BHC (µg/L)                 0.02(U)                       

delta-BHC (µg/L)                 0.02(U)                       

Dieldrin (µg/L)                 0.04(U)                       

Endosulfan I (µg/L)                 0.02(U)                       

Endosulfan II (µg/L)                 0.04(U)                       

Endosulfan sulfate (µg/L)                 0.04(U)                       

Endrin (µg/L)                 0.04(U)                       

Endrin aldehyde (µg/L)                 0.04(U)                       

Endrin ketone (µg/L)                 0.04(U)                       

gamma-BHC (Lindane) (µg/L)                 0.02(U)                       

gamma-Chlordane (µg/L)                 0.02(U)                       

Heptachlor (µg/L)                 0.02(U)                       

Heptachlor epoxide (µg/L)                 0.02(U)                       

Methoxychlor (µg/L)                 0.2(U)                       

Toxaphene (µg/L)                 0.98(U)                       

Radiological Compounds                                         

Actinium-227, Dissolved (pCi/L)                 -1.25(U)                       

Actinium-227, Gamma (pCi/L)                 -1.71(U)                       

Alpha (pCi/L)                 6.49                       

Alpha, Dissolved (pCi/L)                 6.05                       

Americium-241, Dissolved (pCi/L)                 -7.53(U)                       

Americium-241, Gamma (pCi/L)                 -2.79(U)                       

Beta (pCi/L)                 4.39                       

Beta, Dissolved (pCi/L)                 11.1                       

Cesium-137, Dissolved (pCi/L)                 -0.02(U)                       

Cesium-137, Gamma (pCi/L)                 0.37(U)                       

Cobalt-60, Dissolved (pCi/L)                 0.55(U)                       

Cobalt-60, Gamma (pCi/L)                 -0.26(U)                       

Protactinium-231, Dissolved (pCi/L)                 17.7(U)                       

Protactinium-231, Gamma (pCi/L)                 86.3(U)                       
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Table 36.  Results for Location OW17B 

Parameter (unit) 4/29/1997 4/7/1998 6/7/1999 7/20/2000 5/9/2001 5/13/2002 5/14/2003 5/19/2003 5/31/2003 4/28/2004 5/23/2005 5/18/2006 6/11/2007 6/16/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Radium-226 (pCi/L) 0.11 0.1(UJ) U 0.13 0.17(U) 0.09(U) 0.24(U)   0.24(U) -0.09(U) 0.03(U) 0.04(U) 0.26(U) 0.11 0.59 0.4(U) 0.98 0.98 0.36(U) 0.08(U) 

Radium-226, Dissolved (pCi/L)                 0.57 0.1(U)   0.1(U)                 

Radium-228 (pCi/L) 0.08 0.14(UJ) 0.2 1.05 0.15(U) 0.24(U) 0.61(U)   0.61(U) 0.67(U) 0.55(U) -0.18(U) -1.05(U) 0.83 0.48 0.08(U) 0.47(U) 0.47(U) 0.21(U) 1.09(J) 

Radium-228, Dissolved (pCi/L)                 0.52(U) 0.62(U)   0.13(U)                 

Radium-228, Gamma (pCi/L)                 5.47(U)                       

Thorium-228 (pCi/L)                         0.2(U) 0.12(U) 0.01(U) 0.06(U) 0.02(U) 0.02(U) 0.15(U) 0.09(U) 

Thorium-228, Alpha (pCi/L)                 0.14(U)                       

Thorium-228, Dissolved (pCi/L)                 0(U)                       

Thorium-228, Dissolved Gamma (pCi/L)                 1.87(U)                       

Thorium-228, Gamma (pCi/L)                 5.55                       

Thorium-230 (pCi/L) 0.34 0.41 0.7 0.02 0.41 0.63 0.17(U)     0.2(U) 0.12 0.05(J) 0.06(U) 0.05(U) 0.03(U) 0.15(U) 0.09(U) 0.09(U) -0.01(U) 0.59 

Thorium-230, Alpha (pCi/L)                 0.17(U)                       

Thorium-230, Dissolved (pCi/L)                 0.08(U) 0.17(U)   0.05(J)                 

Thorium-232 (pCi/L) 0.07 0.14(UJ) U 0.01 0.32 0.02 -0.01(U)     0.07(U) 0.02(U) -0.01(UJ) -0.06(U) 0.02(U) 0.03(U) 0.04(U) 0.07(U) 0.07(U) 0.08(U) 0.32 

Thorium-232, Alpha (pCi/L)                 -0.01(U)                       

Thorium-232, Dissolved (pCi/L)                 0.02(U) -0.03(U)   0(UJ)                 

Total Radium (pCi/L)     0.2* 0.13* U * U * U *     U * U * U * U * 0.94* 1.06* U *   0.98*     

Total Radium, Dissolved (pCi/L)                   U *   U *                 

Total Thorium (pCi/L)                           U * U * U *   U *     

Total Uranium (µg/L)   9.52* 6.11* 7.17* 8.62* 7.12* 7.58*   7.79 7.07* 6.21* 5.93* 5.74* 6.08* 8.97* 7.65*   6.97* 8.47* 7.66* 

Total Uranium (pCi/L) 3.03 6.54* 6.1* 5.61* 7.61* 5.82* 5.66*     6.41* 5.54* 4.45* 4.49* 5.02* 5.77* 5.7*   5.61*     

Total Uranium, Dissolved (µg/L)                 6.68 9.01*   5.84*                 

Total Uranium, Dissolved (pCi/L)                   7.08*   4.42*                 

Uranium-233/234 (pCi/L)                         2.39   2.81     3.08     

Uranium-233/234, Alpha (pCi/L)                 3.04                       

Uranium-233/234, Dissolved (pCi/L)                 2.98                       

Uranium-234 (pCi/L)   3.11 4 3.18 4.45 3.36 3.04     4.11 3.38 2.4 2.39 2.86   3.19 3.08   3.87 2.99 

Uranium-234, Dissolved (pCi/L)                   4.11   2.4                 

Uranium-235 (pCi/L)   0.34 0.1 0.08 0.37 0.13 0.14     0.21(U) 0.13(J) 0.11(J) 0.24 0.18   0.06(U) 0.24   0.56 0.19(U) 

Uranium-235, Dissolved (pCi/L)                 9.01(U) 0.02(U)   0.11(J)                 

Uranium-235, Gamma (pCi/L)                 9.36(U)                       

Uranium-235/236 (pCi/L)                         0.24   0.2(U)     0.24     

Uranium-235/236, Alpha (pCi/L)                 0.14(U)                       

Uranium-235/236, Dissolved (pCi/L)                 0.22                       

Uranium-238 (pCi/L)   3.09 2 2.36 2.79 2.33 2.48     2.3 2.03 1.94 1.86 1.98 2.96 2.51 2.3 2.3 2.71 2.5 

Uranium-238, Alpha (pCi/L)                 2.48                       

Uranium-238, Dissolved (pCi/L)                 2.65 2.97   1.91                 

Uranium-238, Dissolved Gamma (pCi/L)                 0(UUI)                       

Uranium-238, Gamma (pCi/L)                 149                       
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass spectral 
library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 37.  Results for Location OW18B 

Parameter (unit) 5/18/2003 6/18/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Volatile Organic Compounds                 

1,1,1-Trichloroethane (µg/L) 1(U)               

1,1,2,2-Tetrachloroethane (µg/L) 1(U)               

1,1,2-Trichloroethane (µg/L) 1(U)               

1,1-Dichloroethane (µg/L) 1(U)               

1,1-Dichloroethene (µg/L) 1(U)               

1,2-Dichloroethane (µg/L) 1(U)               

1,2-Dichloropropane (µg/L) 1(U)               

2-Butanone (µg/L) 5(U)               

2-Hexanone (µg/L) 5(U)               

4-Methyl-2-pentanone (µg/L) 5(U)               

Acetone (µg/L) 5(U)               

Benzene (µg/L) 1(U)               

Bromodichloromethane (µg/L) 1(U)               

Bromoform (µg/L) 1(U)               

Bromomethane (µg/L) 1(U)               

Carbon disulfide (µg/L) 5(U)               

Carbon tetrachloride (µg/L) 1(U)               

Chlorobenzene (µg/L) 1(U)               

Chloroethane (µg/L) 1(U)               

Chloroform (µg/L) 1(U)               

Chloromethane (µg/L) 1(U)               

cis-1,2-Dichloroethylene (µg/L) 1(U)               

cis-1,3-Dichloropropylene (µg/L) 1(U)               

Dibromochloromethane (µg/L) 1(U)               

Ethylbenzene (µg/L) 1(U)               

Methylene chloride (µg/L) 5(U)               

Styrene (µg/L) 1(U)               

Tetrachloroethylene (µg/L) 1(U)               

Toluene (µg/L) 1(U)               

trans-1,2-Dichloroethylene (µg/L) 1(U)               

trans-1,3-Dichloropropylene (µg/L) 1(U)               

Trichloroethylene (µg/L) 1(U)               

Vinyl chloride (µg/L) 1(U)               

Xylenes (total) (µg/L) 1(U)               

Semi-Volatile Organic Compounds                 

1,2,4-Trichlorobenzene (µg/L) 9.71(U)               

1,2-Dichlorobenzene (µg/L) 9.71(U)               

1,3-Dichlorobenzene (µg/L) 9.71(U)               

1,4-Dichlorobenzene (µg/L) 9.71(U)               

2,4,5-Trichlorophenol (µg/L) 9.71(U)               

2,4,6-Trichlorophenol (µg/L) 9.71(U)               

2,4-Dichlorophenol (µg/L) 9.71(U)               

2,4-Dimethylphenol (µg/L) 9.71(U)               

2,4-Dinitrophenol (µg/L) 19.4(U)               

2-Chloronaphthalene (µg/L) 0.97(U)               

2-Chlorophenol (µg/L) 9.71(U)               

2-Methyl-4,6-dinitrophenol (µg/L) 9.71(U)               

2-Methylnaphthalene (µg/L) 0.97(U)               

2-Nitroaniline (µg/L) 9.71(U)               

2-Nitrophenol (µg/L) 9.71(U)               

3,3'-Dichlorobenzidine (µg/L) 9.71(U)               

3-Nitroaniline (µg/L) 9.71(U)               

4-Bromophenylphenylether (µg/L) 9.71(U)               

4-Chloro-3-methylphenol (µg/L) 9.71(U)               

4-Chloroaniline (µg/L) 9.71(U)               

4-Chlorophenylphenylether (µg/L) 9.71(U)               
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Table 37.  Results for Location OW18B 

Parameter (unit) 5/18/2003 6/18/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

4-Nitroaniline (µg/L) 9.71(U)               

4-Nitrophenol (µg/L) 9.71(U)               

bis(2-Chloroethoxy)methane (µg/L) 9.71(U)               

bis(2-Chloroethyl) ether (µg/L) 9.71(U)               

bis(2-Chloroisopropyl)ether (µg/L) 9.71(U)               

bis(2-Ethylhexyl)phthalate (µg/L) 9.71(U)               

Butylbenzylphthalate (µg/L) 9.71(U)               

Carbazole (µg/L) 9.71(U)               

Dibenzofuran (µg/L) 9.71(U)               

Diethylphthalate (µg/L) 9.71(U)               

Dimethylphthalate (µg/L) 9.71(U)               

Di-n-butylphthalate (µg/L) 9.71(U)               

Di-n-octylphthalate (µg/L) 9.71(U)               

Hexachlorobenzene (µg/L) 9.71(U)               

Hexachlorobutadiene (µg/L) 9.71(U)               

Hexachlorocyclopentadiene (µg/L) 9.71(U)               

Hexachloroethane (µg/L) 9.71(U)               

Isophorone (µg/L) 9.71(U)               

m,p-Cresols (µg/L) 9.71(U)               

N-Nitroso-di-n-propylamine (µg/L) 9.71(U)               

N-Nitrosodiphenylamine (µg/L) 9.71(U)               

o-Cresol (µg/L) 9.71(U)               

Pentachlorophenol (µg/L) 9.71(U)               

Phenol (µg/L) 11.4               

General Chemistry                 

Alkalinity (µg/L)   540000 520000 530000   560000     

Chloride (µg/L)   26300 19500 22000   25000     

Fluoride (µg/L)   343 358 30(U)   710     

Nitrate (µg/L)   100(U) 462 24(U)   78(U)     

Nitrite (µg/L)   100(U) 37.9(J) 24(U)   490(J)     

Phosphate as P, Ortho (µg/L)   200(U) 66(U) 60(U)   130(U)     

Solids, Total Dissolved (µg/L)   1830000 1650000 1700000   1800000     

Sulfate (µg/L)   926000 812000 900000   890000     

Explosives                 

1,3,5-Trinitrobenzene (µg/L) 0.1(U)               

2,4,6-Trinitrotoluene (µg/L) 0.1(U)               

2,4-Dinitrotoluene (µg/L) 0.1(U)               

2,6-Dinitrotoluene (µg/L) 0.1(U)               

2-Amino-4,6-dinitrotoluene (µg/L) 0.1(U)               

2-Nitrotoluene (µg/L) 0.1(U)               

3-Dinitrobenzene (µg/L) 0.1(U)               

3-Nitrotoluene (µg/L) 0.1(U)               

4-Amino-2,6-dinitrotoluene (µg/L) 0.1(U)               

4-Nitrotoluene (µg/L) 0.1(U)               

HMX (µg/L) 0.1(U)               

Nitrobenzene (µg/L) 0.1(U)               

RDX (µg/L) 0.1(U)               

Tetryl (µg/L) 0.1(U)               

Metals                 

Aluminum (µg/L) 96.9(B)               

Aluminum, Dissolved (µg/L) 62.4(B)               

Antimony (µg/L) 0.16(B)               

Antimony, Dissolved (µg/L) 0.2(B)               

Arsenic (µg/L) 4.43               

Arsenic, Dissolved (µg/L) 4.98               

Barium (µg/L) 8.76               

Barium, Dissolved (µg/L) 7.57               
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Table 37.  Results for Location OW18B 

Parameter (unit) 5/18/2003 6/18/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Beryllium (µg/L) 0.18(U)               

Beryllium, Dissolved (µg/L) 0.21(U)               

Boron (µg/L) 109               

Boron, Dissolved (µg/L) 64.1               

Cadmium (µg/L) 0.33(U)               

Cadmium, Dissolved (µg/L) 0.66(U)               

Calcium (µg/L) 105000               

Calcium, Dissolved (µg/L) 121000               

Chromium (µg/L) 2.83(B)               

Chromium, Dissolved (µg/L) 1.7(U)               

Cobalt (µg/L) 0.29(U)               

Cobalt, Dissolved (µg/L) 1(U)               

Copper (µg/L) 6.76               

Copper, Dissolved (µg/L) 26.4               

Iron (µg/L) 106               

Iron, Dissolved (µg/L) 5.6(U)               

Lead (µg/L) 0.75(B)               

Lead, Dissolved (µg/L) 0.1(B)               

Lithium (µg/L) 78.4(E)               

Lithium, Dissolved (µg/L) 85.3               

Magnesium (µg/L) 252000               

Magnesium, Dissolved (µg/L) 267000               

Manganese (µg/L) 13.9               

Manganese, Dissolved (µg/L) 0.52(U)               

Mercury (µg/L) 0.1(U)               

Mercury, Dissolved (µg/L) 0.1(U)               

Nickel (µg/L) 3.96(B)               

Nickel, Dissolved (µg/L) 1.99(B)               

Potassium (µg/L) 2720               

Potassium, Dissolved (µg/L) 2230               

Selenium (µg/L) 1.15(B)               

Selenium, Dissolved (µg/L) 1.42(B)               

Silver (µg/L) 0.01(B)               

Silver, Dissolved (µg/L) 0(U)               

Sodium (µg/L) 156000               

Sodium, Dissolved (µg/L) 149000               

Thallium (µg/L) 0.03(B)               

Thallium, Dissolved (µg/L) 0.01(B)               

Vanadium (µg/L) 0.23(U)               

Vanadium, Dissolved (µg/L) 2.5(U)               

Zinc (µg/L) 8.13               

Zinc, Dissolved (µg/L) 16.6               

Polycyclic Aromatic Hydrocarbons                 

Acenaphthene (µg/L) 0.5(U)               

Acenaphthylene (µg/L) 0.5(U)               

Anthracene (µg/L) 0.5(U)               

Benzo(a)anthracene (µg/L) 0.05(U)               

Benzo(a)pyrene (µg/L) 0.05(U)               

Benzo(b)fluoranthene (µg/L) 0.05(U)               

Benzo(ghi)perylene (µg/L) 0.05(U)               

Benzo(k)fluoranthene (µg/L) 0.02(U)               

Chrysene (µg/L) 0.05(U)               

Dibenzo(a,h)anthracene (µg/L) 0.05(U)               

Fluoranthene (µg/L) 0.05(U)               

Fluorene (µg/L) 0.5(U)               

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U)               

Naphthalene (µg/L) 0.5(U)               
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Table 37.  Results for Location OW18B 

Parameter (unit) 5/18/2003 6/18/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Phenanthrene (µg/L) 0.5(U)               

Pyrene (µg/L) 0.05(U)               

PCBs                 

Aroclor-1016 (µg/L) 0.1(U)               

Aroclor-1221 (µg/L) 0.1(U)               

Aroclor-1232 (µg/L) 0.1(U)               

Aroclor-1242 (µg/L) 0.1(U)               

Aroclor-1248 (µg/L) 0.1(U)               

Aroclor-1254 (µg/L) 0.1(U)               

Aroclor-1260 (µg/L) 0.1(U)               

Pesticides                 

4,4'-DDD (µg/L) 0.04(U)               

4,4'-DDE (µg/L) 0.01(J)               

4,4'-DDT (µg/L) 0.04(U)               

Aldrin (µg/L) 0.02(U)               

alpha-BHC (µg/L) 0.02(U)               

alpha-Chlordane (µg/L) 0.02(U)               

beta-BHC (µg/L) 0.02(U)               

delta-BHC (µg/L) 0.02(U)               

Dieldrin (µg/L) 0.04(U)               

Endosulfan I (µg/L) 0.02(U)               

Endosulfan II (µg/L) 0.04(U)               

Endosulfan sulfate (µg/L) 0.04(U)               

Endrin (µg/L) 0.04(U)               

Endrin aldehyde (µg/L) 0.04(U)               

Endrin ketone (µg/L) 0.04(U)               

gamma-BHC (Lindane) (µg/L) 0.02(U)               

gamma-Chlordane (µg/L) 0.02(U)               

Heptachlor (µg/L) 0.02(U)               

Heptachlor epoxide (µg/L) 0.02(U)               

Methoxychlor (µg/L) 0.2(U)               

Toxaphene (µg/L) 1(U)               

Radiological Compounds                 

Actinium-227, Dissolved (pCi/L) -14(U)               

Actinium-227, Gamma (pCi/L) -3.95(U)               

Alpha (pCi/L) 6.21               

Alpha, Dissolved (pCi/L) 14.5               

Americium-241, Dissolved (pCi/L) -1.18(U)               

Americium-241, Gamma (pCi/L) 0.33(U)               

Beta (pCi/L) 5.16               

Beta, Dissolved (pCi/L) 8.88               

Cesium-137, Dissolved (pCi/L) 0.69(U)               

Cesium-137, Gamma (pCi/L) -0.57(U)               

Cobalt-60, Dissolved (pCi/L) 1.21(U)               

Cobalt-60, Gamma (pCi/L) -0.12(U)               

Protactinium-231, Dissolved (pCi/L) 40.7(U)               

Protactinium-231, Gamma (pCi/L) -59.4(U)               

Radium-226 (pCi/L) 0.66             -0.33(U) 

Radium-226, Dissolved (pCi/L) 0.14(U)               

Radium-228 (pCi/L) 0.36(U)             0.68(J) 

Radium-228, Dissolved (pCi/L) 0.34(U)               

Radium-228, Gamma (pCi/L) 6.97(U)               

Thorium-228 (pCi/L)               -0.03(U) 

Thorium-228, Alpha (pCi/L) 0.15(U)               

Thorium-228, Dissolved (pCi/L) 0.1(U)               

Thorium-228, Dissolved Gamma (pCi/L) 1.47(U)               

Thorium-228, Gamma (pCi/L) 5.02               
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Table 37.  Results for Location OW18B 

Parameter (unit) 5/18/2003 6/18/2008 10/28/2008 5/20/2009 Fall 2009 10/27/2009 5/17/2010 10/27/2010 

Thorium-230 (pCi/L)               0.1(U) 

Thorium-230, Alpha (pCi/L) 0.06(U)               

Thorium-230, Dissolved (pCi/L) -0.01(U)               

Thorium-232 (pCi/L)               0.13 

Thorium-232, Alpha (pCi/L) -0.03(U)               

Thorium-232, Dissolved (pCi/L) 0.01(U)               

Total Uranium (µg/L) 20.5 16.17* 17.33* 19.03*   17* 12.5* 12.68* 

Total Uranium (pCi/L)   11.75* 13.32* 14.07*   12.55*     

Total Uranium, Dissolved (µg/L) 22               

Uranium-233/234 (pCi/L)     7.35     6.53     

Uranium-233/234, Alpha (pCi/L) 8.15               

Uranium-233/234, Dissolved (pCi/L) 8.23               

Uranium-234 (pCi/L)   5.92   6.93 6.53   4.01 5.79 

Uranium-235 (pCi/L)   0.58   1.01 0.41   0.44 0.5 

Uranium-235, Dissolved (pCi/L) 0(UUI)               

Uranium-235, Gamma (pCi/L) 6.5(U)               

Uranium-235/236 (pCi/L)     0.25     0.41     

Uranium-235/236, Alpha (pCi/L) 0.28               

Uranium-235/236, Dissolved (pCi/L) 0.6               

Uranium-238 (pCi/L)   5.25 5.72 6.13 5.61 5.61 4.06 4.11 

Uranium-238, Alpha (pCi/L) 6.92               

Uranium-238, Dissolved (pCi/L) 6.15               

Uranium-238, Dissolved Gamma (pCi/L) 0(UUI)               

Uranium-238, Gamma (pCi/L) 17.9(U)               
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total 
value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= 
concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass 
spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = 
Duplicate sample analysis for an analyte is out of control. 
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Table 38.  Results for Location OW20S (ESP Location B02W20S) 

Parameter (unit) 4/30/1997 4/8/1998 6/10/1999 1/7/2000 7/20/2000 5/8/2001 5/21/2002 5/15/2003 5/16/2003 4/26/2004 5/23/2005 5/17/2006 6/12/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/17/2010 10/28/2010 

Volatile Organic Compounds                                         

1,1,1-Trichloroethane (µg/L)       1(U)                                 

1,1,2,2-Tetrachloroethane (µg/L)       1(U)                                 

1,1,2-Trichloroethane (µg/L)       1(U)                                 

1,1-Dichloroethane (µg/L)       1(U)                                 

1,1-Dichloroethene (µg/L)       1(U)                                 

1,2-Dichloroethane (µg/L)       1(U)                                 

1,2-Dichloropropane (µg/L)       1(U)                                 

2-Butanone (µg/L)       5(U)                                 

2-Hexanone (µg/L)       5(U)                                 

4-Methyl-2-pentanone (µg/L)       5(U)                                 

Acetone (µg/L)       0.69(U)                                 

Benzene (µg/L)       1(U)                                 

Bromodichloromethane (µg/L)       1(U)                                 

Bromoform (µg/L)       1(U)                                 

Bromomethane (µg/L)       1(U)                                 

Carbon disulfide (µg/L)       5(U)                                 

Carbon tetrachloride (µg/L)       1(U)                                 

Chlorobenzene (µg/L)       1(U)                                 

Chloroethane (µg/L)       1(U)                                 

Chloroform (µg/L)       1(U)                                 

Chloromethane (µg/L)       1(U)                                 

cis-1,2-Dichloroethylene (µg/L)       1(U)                                 

cis-1,3-Dichloropropylene (µg/L)       1(U)                                 

Dibromochloromethane (µg/L)       1(U)                                 

Ethylbenzene (µg/L)       0.05(J)                                 

Methylene chloride (µg/L)       5(U)                                 

Styrene (µg/L)       1(U)                                 

Tetrachloroethylene (µg/L)       1(U)                                 

Toluene (µg/L)       1(U)                                 

trans-1,2-Dichloroethylene (µg/L)       1(U)                                 

trans-1,3-Dichloropropylene (µg/L)       1(U)                                 

Trichloroethylene (µg/L)       1(U)                                 

Vinyl chloride (µg/L)       1(U)                                 

Xylenes (total) (µg/L)       3(U)                                 

Semi-Volatile Organic Compounds                                         

1,2,4-Trichlorobenzene (µg/L)       9.8(U)                                 

1,2-Dichlorobenzene (µg/L)       9.8(U)                                 

1,3-Dichlorobenzene (µg/L)       9.8(U)                                 

1,4-Dichlorobenzene (µg/L)       9.8(U)                                 

2,4,5-Trichlorophenol (µg/L)       9.8(U)                                 

2,4,6-Trichlorophenol (µg/L)       9.8(U)                                 

2,4-Dichlorophenol (µg/L)       9.8(U)                                 

2,4-Dimethylphenol (µg/L)       9.8(U)                                 

2,4-Dinitrophenol (µg/L)       19.6(U)                                 

2-Chloronaphthalene (µg/L)       9.8(U)                                 

2-Chlorophenol (µg/L)       9.8(U)                                 

2-Methyl-4,6-dinitrophenol (µg/L)       9.8(U)                                 

2-Methylnaphthalene (µg/L)       9.8(U)                                 

2-Nitroaniline (µg/L)       9.8(U)                                 

2-Nitrophenol (µg/L)       9.8(U)                                 

3,3'-Dichlorobenzidine (µg/L)       9.8(U)                                 

3-Nitroaniline (µg/L)       9.8(U)                                 

4-Bromophenylphenylether (µg/L)       9.8(U)                                 

4-Chloro-3-methylphenol (µg/L)       9.8(U)                                 

4-Chloroaniline (µg/L)       9.8(U)                                 

4-Chlorophenylphenylether (µg/L)       9.8(U)                                 
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Table 38.  Results for Location OW20S (ESP Location B02W20S) 

Parameter (unit) 4/30/1997 4/8/1998 6/10/1999 1/7/2000 7/20/2000 5/8/2001 5/21/2002 5/15/2003 5/16/2003 4/26/2004 5/23/2005 5/17/2006 6/12/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/17/2010 10/28/2010 

4-Nitroaniline (µg/L)       9.8(U)                                 

4-Nitrophenol (µg/L)       9.8(U)                                 

Benzoic Acid (µg/L)       19.6(U)                                 

bis(2-Chloroethoxy)methane (µg/L)       9.8(U)                                 

bis(2-Chloroethyl) ether (µg/L)       9.8(U)                                 

bis(2-Chloroisopropyl)ether (µg/L)       9.8(U)                                 

bis(2-Ethylhexyl)phthalate (µg/L)       9.8(U)                                 

Butylbenzylphthalate (µg/L)       9.8(U)                                 

Carbazole (µg/L)       9.8(U)                                 

Dibenzofuran (µg/L)       9.8(U)                                 

Diethylphthalate (µg/L)       9.8(U)                                 

Dimethylphthalate (µg/L)       9.8(U)                                 

Di-n-butylphthalate (µg/L)       9.8(U)                                 

Di-n-octylphthalate (µg/L)       9.8(U)                                 

Diphenylamine (µg/L)       9.8(U)                                 

Hexachlorobenzene (µg/L)       9.8(U)                                 

Hexachlorobutadiene (µg/L)       9.8(U)                                 

Hexachlorocyclopentadiene (µg/L)       9.8(U)                                 

Hexachloroethane (µg/L)       9.8(U)                                 

Isophorone (µg/L)       9.8(U)                                 

m,p-Cresols (µg/L)       9.8(U)                                 

N-Nitroso-di-n-propylamine (µg/L)       9.8(U)                                 

o-Cresol (µg/L)       9.8(U)                                 

Pentachlorophenol (µg/L)       9.8(U)                                 

Phenol (µg/L)       9.8(U)                                 

General Chemistry                                         

Alkalinity (µg/L) 398000 408000 420000   500000 402000 432000   455000 446000 500000 440000   443000 423000 450000   460000     

Bicarbonate Alkalinity (µg/L) 398000 408000 512000   500000 402000 432000   452000 444000 500000 440000                 

Carbonate (µg/L) 4000(U) 4000(U) 1000(U)   1000(U) 1000(U) <5000                           

Carbonate Alkalinity (µg/L)                 2340 1910(J) 0(U) 5000(U)                 

Chloride (µg/L) 5800 5400 5100   8000 7940 7100 8960   7960 8900 7900(J) 10200 12700 12100 13000   13000     

Fluoride (µg/L)   250(U)                     410 395 441 30(U)   710     

Nitrate (µg/L) 80 250(U) 100(U)   100(U) 50(U) 45 99   117 460 130 400(J) 0(J) 33(U) 24(U)   78(U)     

Nitrite (µg/L) 20(U) 250(U)     50(U) 20(U) <20 54.2(U)   542(U) 0(U) 20(U) 20(U) 0(J) 33(U) 24(U)   72(U)     

Phosphate (µg/L) 52 50(U)                                     

Phosphate as P, Ortho (µg/L)               151(U)   151(U) 0(U) 500(U)   -19(J) 66(U) 60(U)   130(U)     

Phosphorous, Total (µg/L)     30   30 20(U) <500                           

Solids, Total Dissolved (µg/L) 791000 820000 880000   830000 915000 907000   895000 891000 901000 905000   922000 905000 930000   900000     

Sulfate (µg/L) 258000 342000 300000   200000 635000 318000 305000   345000 337000 356000 342000 357000 348000 360000   430000     

Explosives                                         

2,4-Dinitrotoluene (µg/L)       9.8(U)                                 

2,6-Dinitrotoluene (µg/L)       9.8(U)                                 

Nitrobenzene (µg/L)       9.8(U)                                 

Metals                                         

Aluminum (µg/L)       90.8                   17.2(J) 5.5(J) 85   6.3(J)     

Aluminum, Dissolved (µg/L)       7.8(B)                                 

Antimony (µg/L)       2.9(B)                   0.5(U) 0.5(U) 0.13(U)   1(J)     

Antimony, Dissolved (µg/L)       3(B)                                 

Arsenic (µg/L)       3(B)                   1.5(U) 1.5(U) 0.18(U)   0.56     

Arsenic, Dissolved (µg/L)       3.6(B)                                 

Barium (µg/L)       19                   16.9 17.8 17   16     

Barium, Dissolved (µg/L)       18.9                                 

Beryllium (µg/L)       0.17(U)                   0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Beryllium, Dissolved (µg/L)       0.18(B)                                 

Boron (µg/L)       230(E)                   210 222 500         

Boron, Dissolved (µg/L)       232                                 

Cadmium (µg/L)       0.23(U)                   0.12(J) 0.11(U) 0.12(U)   0.12(U)     
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Table 38.  Results for Location OW20S (ESP Location B02W20S) 

Parameter (unit) 4/30/1997 4/8/1998 6/10/1999 1/7/2000 7/20/2000 5/8/2001 5/21/2002 5/15/2003 5/16/2003 4/26/2004 5/23/2005 5/17/2006 6/12/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/17/2010 10/28/2010 

Cadmium, Dissolved (µg/L)       0.23(U)                                 

Calcium (µg/L) 71200 69100 74200 79100 74200 75900 76300 81300   79700 75800 75900 72200 72400 71500 83000   71000     

Calcium, Dissolved (µg/L)       76500               78900                 

Chromium (µg/L)       9.6                   3.9(J) 1.5(U) 0.13(U)   3.2     

Chromium, Dissolved (µg/L)       5.3                                 

Cobalt (µg/L)       0.67(U)                   0.84(J) 0.47(J) 0.12(U)   0.13(J)     

Cobalt, Dissolved (µg/L)       0.85(B)                                 

Copper (µg/L) 2.7 2.3(U) <5 1(U) 0.05(U) 10(U) <15 1.64(U)   1.39(J) 1.5(J) 1.8(J) 1.8 2.4 2.4 2.5   1.2     

Copper, Dissolved (µg/L)       1(U)           2.15(U)   1.8(J)                 

Iron (µg/L)       105                   390 378 180   81     

Iron, Dissolved (µg/L)       10.1(B)                                 

Lead (µg/L) 1.2(U) 0.9(U) <3 0.05(U) 0.01(U) 10(U) <3 0.4   1.72(U) 0.57(U) 0.49(U) 0.49(U) 0.5(U) 0.5(U) 0.13(U)   0.13(U)     

Lead, Dissolved (µg/L)       0.05(U)           1.72(U)   0.49(U)                 

Lithium (µg/L)       57.1(E)                   59.2 53.3 49         

Lithium, Dissolved (µg/L)       63.8(NE)                                 

Magnesium (µg/L) 115000 128000 119000 123000 120000 118000 127000 123000   128000 114000 116000 118000(J) 112000 128000 140000   130000     

Magnesium, Dissolved (µg/L)       117000               122000                 

Manganese (µg/L)       4.9(B)                   28.1 18.1 20   4.9     

Manganese, Dissolved (µg/L)       1.4(B)                                 

Mercury (µg/L)       0.04(U)                   0.03(U) 0.07(U) 0.03(U)   0.04(U)     

Mercury, Dissolved (µg/L)       0.04(U)                                 

Nickel (µg/L)       2.2(B)                   3.8 3.2 4   4     

Nickel, Dissolved (µg/L)       2.3(B)                                 

Potassium (µg/L) 1670 971 2400 1750 2400 2040 1610 1800   1810 1660 1660(J) 1430(J) 2000 1640 2200   1900     

Potassium, Dissolved (µg/L)       1970               1600(J)                 

Selenium (µg/L)       1.5(U)                   1(U) 1.6(J) 0.45(U)   0.9(J)     

Selenium, Dissolved (µg/L)       1.5(U)                                 

Silver (µg/L)       0.25(B)                   0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Silver, Dissolved (µg/L)       0.67(B)                                 

Sodium (µg/L) 40400 43800 47200 51700(E) 47000 57900 51800 56700   63000 53700 59100 55300(J) 58800 59600(J) 70000   62000     

Sodium, Dissolved (µg/L)       48800(E)               60200                 

Thallium (µg/L)       0.13(U)                   0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Thallium, Dissolved (µg/L)       0.13(U)                                 

Vanadium (µg/L) 8.8 2.9(U) <5 0.63(U) 0.01(U) 10(U) <10 2.48(U)   0.61(U) 1.6(U) 1.6(U) 16(U) 3(U) 3(U) 0.92   0.28(J)     

Vanadium, Dissolved (µg/L)       0.63(U)           0.61(U)   1.6(U)                 

Zinc (µg/L)       0.47(U)                   4.2(J) 4.7(J) 7.6   65     

Zinc, Dissolved (µg/L)       0.47(U)                                 

Polycyclic Aromatic Hydrocarbons                                         

Acenaphthene (µg/L)       9.8(U)                                 

Acenaphthylene (µg/L)       9.8(U)                                 

Anthracene (µg/L)       9.8(U)                                 

Benzo(a)anthracene (µg/L)       9.8(U)                                 

Benzo(a)pyrene (µg/L)       9.8(U)                                 

Benzo(b)fluoranthene (µg/L)       9.8(U)                                 

Benzo(ghi)perylene (µg/L)       9.8(U)                                 

Benzo(k)fluoranthene (µg/L)       9.8(U)                                 

Chrysene (µg/L)       9.8(U)                                 

Dibenzo(a,h)anthracene (µg/L)       9.8(U)                                 

Fluoranthene (µg/L)       9.8(U)                                 

Fluorene (µg/L)       9.8(U)                                 

Indeno(1,2,3-cd)pyrene (µg/L)       9.8(U)                                 

Naphthalene (µg/L)       9.8(U)                                 

Phenanthrene (µg/L)       9.8(U)                                 

Pyrene (µg/L)       9.8(U)                                 

Radiological Compounds                                         

Alpha (pCi/L)       12.5                                 

Beta (pCi/L)       7.54                                 
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Table 38.  Results for Location OW20S (ESP Location B02W20S) 

Parameter (unit) 4/30/1997 4/8/1998 6/10/1999 1/7/2000 7/20/2000 5/8/2001 5/21/2002 5/15/2003 5/16/2003 4/26/2004 5/23/2005 5/17/2006 6/12/2007 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/28/2009 5/17/2010 10/28/2010 

Radium-226 (pCi/L) 0.03 0.24(J) 0.1 0.14(U) 0.1 0.23(U) 0.09(U) 0.08(U)   0.18(U) 0.08(U) 0.09(U) 0.21 0.25 0.37 0.39(U) 0.77 0.77 0.28(U) 0.16(U) 

Radium-226, Dissolved (pCi/L)                   0.08(U)   0.05(U)                 

Radium-228 (pCi/L) 0.09 0.34 U   0.5 0.7(U) 0.38(U) 0.01(U)   0.36(U) 0.18(U) 0.11(U) 0.3(U) 0.23(U) 1.09(J) 1.5(J) 0.46(U) 0.46(U) 0.62(U) 0.25(U) 

Radium-228, Dissolved (pCi/L)                   1.07(U)   0.32(U)                 

Thorium-228 (pCi/L)       0.14(U)                 -0.02(U) 0.24(U) 0.03(U) 0.04(U) 0.03(U) 0.03(U) 0(U) 0.01(U) 

Thorium-230 (pCi/L) 0.37 0.37 0.5 0.08(U) 0.03 U 0.61 0.11   1.86 0.08(J) 0.02(U) 0.02(U) 0.1(U) 0.02(U) 0.11(U) 0.15(U) 0.15(U) 0.02(U) -0.15(U) 

Thorium-230, Dissolved (pCi/L)                   0.58(U)   0.01(U)                 

Thorium-232 (pCi/L) 0.14 0.41 U 0(U) 0.01 0.01(U) 0.03 0(U)   0.37(U) 0.01(U) 0.01(U) 0.07(U) 0.05(U) -0.02(U) 0.09(U) -0.02(U) -0.02(U) -0.01(U) -0.01(U) 

Thorium-232, Dissolved (pCi/L)                   0.22(U)   0.02(U)                 

Total Radium (pCi/L)     0.1*   0.6* U * U * U *   U * U * U * 0.21* U * 1.09* 1.5*   0.77*     

Total Radium, Dissolved (pCi/L)                   U *   U *                 

Total Thorium (pCi/L)                           U * U * U *   U *     

Total Uranium (µg/L)   13.69* 12.21* 11.4 11.93* 11.32* 13.18* 12.59*   12.18* 12.46* 10.72* 9.01* 12.45* 11.55* 11.23*   12.64* 12.26* 13.59* 

Total Uranium (pCi/L) 7.68 9.95* 8.2*   8.67* 9.37* 9.66* 10.6*   8.83* 9.81* 8.2* 7.32* 9.54* 8.85* 9.75*   9.83*     

Total Uranium, Dissolved (µg/L)                   9.39*   11.9*                 

Total Uranium, Dissolved (pCi/L)                   7.81*   9.34*                 

Uranium-233/234 (pCi/L)       4.68                 4.38   4.84     5.21     

Uranium-234 (pCi/L)   5.23 4   4.57 5.37 5.1 5.39   4.47 5.57 4.51 4.38 5.16   5.74 5.21   5.2 5.21 

Uranium-234, Dissolved (pCi/L)                   4.79   5.26                 

Uranium-235 (pCi/L)   0.24(UJ) 0.2   0.19 0.31 0.25 1.24   0.4 0.15(J) 0.18(J) 0.21(U) 0.32   0.35 0.44   0.28(U) 0.16 

Uranium-235, Dissolved (pCi/L)                   0.53(U)   0.18(J)                 

Uranium-235/236 (pCi/L)       0.08(U)                 0.21(U)   0.2     0.44     

Uranium-238 (pCi/L)   4.48 4 3.18 3.91 3.69 4.31 3.97   3.96 4.09 3.51 2.94 4.06 3.81 3.65 4.17 4.17 4 4.46 

Uranium-238, Dissolved (pCi/L)                   3.02   3.9                 
 

* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect.  Total uranium values reported in µg/L are calculated per Section 4.1.2.   
Qualifiers: B = analyte detected between IDL and CRDL/CRQL; D = analyte quantified in an analysis performed at a secondary dilution factor; E= concentration exceeds the upper level of the calibration range; J = analytical result is an estimated concentration; N = Presumptive evidence based upon a mass 
spectral library search to make a tentative identification of the analyte; R = analytical result is unusable; U = analyte is a non-detect at the reporting limit; + = Duplicate sample analysis for an analyte is out of control. 
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Table 39.  Surface Water Results for Location SWSD009 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Volatile Organic Compounds                                     

1,1,1-Trichloroethane (µg/L)                       1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L)                       1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L)                       1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L)                       1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L)                       1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L)                       1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L)                       1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L)                       1.46(J) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L)                       5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L)                       6.4 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L)                       33.2(J) 5(U) 4.3(J)   3.2(J)     

Benzene (µg/L)                       0.67(J) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L)                       1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L)                       1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L)                       1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L)                       5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L)                       1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L)                       0.41(J) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)                       1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L)                       1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L)                       1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L)                       1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L)                       1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L)                       5(U) 10(U) 0.2(U)   0.2(U)     

Styrene (µg/L)                       1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L)                       1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L)                       0.26(J) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L)                       1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L)                       1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L)                       1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L)                       1(U) 1(U) 0.66(U)   0.66(U)     

Metals                                     

Aluminum (µg/L)                       1470 2210 280   570     

Antimony (µg/L)                       12.2 2 2   0.97     

Arsenic (µg/L)                       2.1(J) 2.3(J) 3.7   5.1     

Barium (µg/L)                       95.3 84.4 71   64     

Beryllium (µg/L)                       0.12(J) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L)                       373 531 500(U)         

Cadmium (µg/L)                       0.19(J) 0.16(J) 0.12(U)   0.37(J)     

Calcium (µg/L)                       190000 204000 160000   190000     

Chromium (µg/L)                       2.6(J) 6.8 2.4   3.2     

Cobalt (µg/L)                       1.8 1.8 0.12(U)   1.3(J)     

Copper (µg/L)                       12.7 10.9 5.6   12     

Iron (µg/L)                       2990 3880 1200   1100     

Lead (µg/L)                       7.9 8.2 1.4   3.6     

Lithium (µg/L)                       31.8 23 67         

Magnesium (µg/L)                       51700 63100 95000   84000     
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Table 39.  Surface Water Results for Location SWSD009  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Manganese (µg/L)                       140 119 310   230     

Mercury (µg/L)                       0.03(U) 0.07(U) 0.03(U)   0.04(U)     

Nickel (µg/L)                       10.1 9.2 8.2   14     

Potassium (µg/L)                       18600 5940 12000   14000     

Selenium (µg/L)                       2(J) 1.7(J) 6.7   12     

Silver (µg/L)                       0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L)                       101000 164000(J) 170000   160000     

Thallium (µg/L)                       0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L)                       6.6(J) 5.5(J) 1.1   4.1     

Zinc (µg/L)                       43.1 48.7 36   45     

Polycyclic Aromatic Hydrocarbons                                     

Acenaphthene (µg/L)                       0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L)                       0.2(J) 0.47(U) 0.04(U)   0.02(U)     

Anthracene (µg/L)                       0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L)                       0.04(J) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L)                       0.04(J) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L)                       0.08(J) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L)                       0.02(J) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L)                       0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L)                       0.03(J) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L)                       0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L)                       0.15 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L)                       0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L)                       0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L)                       0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L)                       0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Pyrene (µg/L)                       0.12 0.05(U) 0.03(U)   0.01(U)     

PCB                                     

Aroclor-1016 (µg/L)                       0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L)                       0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L)                       0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L)                       0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L)                       0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L)                       0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L)                       0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides                                     

4,4'-DDD (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     
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Table 39.  Surface Water Results for Location SWSD009  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Endrin aldehyde (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

Endrin ketone (µg/L)                       0.19(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L)                       0.09(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L)                       0.94(U) 0.18(U) 0(U)   0(U)     

Toxaphene (µg/L)                       2.36(U) 0.45(U) 0.04(U)   0.04(U)     

Radiological Compounds                                     

Radium-226 (pCi/L) 0.1 0.41(UJ) 0.1 0.21 0.37 0.31 0.19(U) 0.3(U) 0.34(Jf) 0.29(J) 0.32(U) 0.57(U) 0.28 0.97(J) 0.32(U) 0.32(U) 0.2(U) 0.35(U) 

Radium-228 (pCi/L) 0.04 0.58(UJ) U 0.11 0.75 0.36 0.77(U) 0.66(U) -0.1(Ug) 0.33(U) 1.71(U) 0.1(U) 0.2 0.63(U) 0.49(U) 0.49(U) 0.56(U) 0.23(U) 

Thorium-228 (pCi/L)                     0.58 0.11(U) 0.03(U) 0.17(U) 0.12(U) 0.12(U) 0.12(U) -0.21(U) 

Thorium-230 (pCi/L) 0.22 0.63 0.1 0.1 0.24 0.53 0.6 0.56 -0.02(U) 0.15(U) 0.4 0.11(U) -0.01(U) 0.12(U) 0.34(J) 0.34(J) 0.24(J) 0.03(U) 

Thorium-232 (pCi/L) 0.12 0.46(UJ) 0.1 0.07 0.14 0.06 0.09(U) 0.07(U) 0.01(U) 0(J) 0(U) 0.08(U) -0.02(U) -0.01(U) 0.06(U) 0.06(U) 0(U) -0.05(U) 

Total Radium (pCi/L)                     U * U * 0.48* 0.97*   U *     

Total Thorium (pCi/L)                       U * U * U *   0.34*     

Total Uranium (pCi/L) 2.77 8.67* 1.8* 1.96* 5.53* 3.86* 4.11* 3.67* 3.55* 4.53* 2.94* 2.96* 8.68* 3.41*   3.09*     

Uranium-234 (pCi/L)   4.42 1 1.08 3.55 2.07 1.9 2.35 1.99 2.46 1.64(J) 1.15 4.4 1.93 1.44 1.44 1.79 1.53 

Uranium-235 (pCi/L)   0.34 U 0.09 0.19 0.05 0.19(U) 0.14(U) 0.05(J) 0.1(J) 0.09 0.26(U) 0.2 -0.01(U) 0.26 0.26 0.15(U) 0.1(U) 

Uranium-238 (pCi/L)   3.91 0.8 0.8 1.79 1.74 2.02 1.32 1.51 1.97 1.21(J) 1.81 4.08 1.48 1.38 1.38 1.78 1.1 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 40.  Sediment Results for SWSD009 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Volatile Organic Compounds                                   

1,1,1-Trichloroethane (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.33(U)   

1,1,2,2-Tetrachloroethane (µg/kg)                       1.98(U) 2.22(U) 32(U)   0.61(U)   

1,1,2-Trichloroethane (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.42(U)   

1,1-Dichloroethane (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.42(U)   

1,1-Dichloroethylene (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.43(U)   

1,2-Dichloroethane (µg/kg)                       1.98(U) 2.22(U) 19(U)   0.37(U)   

1,2-Dichloropropane (µg/kg)                       1.98(U) 2.22(U) 28(U)   0.54(U)   

2-Butanone (µg/kg)                       4.65(J) 11.1(U) 71(U)   1.4(U)   

2-Hexanone (µg/kg)                       9.89(U) 11.1(U) 36(U)   0.68(U)   

4-Methyl-2-pentanone (µg/kg)                       9.89(U) 11.1(U) 27(U)   0.53(U)   

Acetone (µg/kg)                       39.8 11.1(U) 57(U)   140(R)   

Benzene (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.33(U)   

Bromodichloromethane (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.32(U)   

Bromoform (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.42(U)   

Bromomethane (µg/kg)                       1.98(U) 2.22(U) 170(U)   3.2(U)   

Carbon disulfide (µg/kg)                       9.89(U) 11.1(U) 48(U)   0.91(U)   

Carbon tetrachloride (µg/kg)                       1.98(U) 2.22(U) 20(U)   0.39(U)   

Chlorobenzene (µg/kg)                       1.98(U) 2.22(U) 18(U)   0.34(U)   

Chloroethane (µg/kg)                       1.98(U) 2.22(U) 190(U)   3.6(U)   

Chloroform (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.33(U)   

Chloromethane (µg/kg)                       1.98(U) 2.22(U) 23(U)   0.45(U)   

cis-1,2-Dichloroethylene (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.43(U)   

cis-1,3-Dichloropropylene (µg/kg)                       1.98(U) 2.22(U) 15(U)   0.29(U)   

Ethylbenzene (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.42(U)   

Methylene chloride (µg/kg)                       9.89(U) 22.2(U) 67(J)   11(J)   

Styrene (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.32(U)   

Tetrachloroethylene (µg/kg)                       1.98(U) 2.22(U) 25(U)   0.47(U)   

Toluene (µg/kg)                       1.98(U) 2.22(U) 22(U)   0.41(U)   

trans-1,2-Dichloroethylene (µg/kg)                       1.98(U) 2.22(U) 17(U)   0.32(U)   

trans-1,3-Dichloropropylene (µg/kg)                       1.98(U) 2.22(U) 21(U)   0.41(U)   

Trichloroethylene (µg/kg)                       1.98(U) 2.22(U) 40(U)   0.77(U)   

Vinyl chloride (µg/kg)                       1.98(U) 2.22(U) 21(U)   0.39(U)   

Xylenes (total) (µg/kg)                       0.64(J) 2.22(U) 64(U)   1.2(U)   

Metals                                   

Aluminum (mg/kg)                       12800 11500 21000   18000   

Antimony (mg/kg)                       2.1(J) 2.9 0.31   1.4   

Arsenic (mg/kg)                       4.4 4.8 5.2   4.8   

Barium (mg/kg)                       86.9 93.6 110   130   

Beryllium (mg/kg)                       0.58 0.62 0.64   1.1   

Boron (mg/kg)                       24.4 18.8         

Cadmium (mg/kg)                       0.71 0.8 1.6   0.99   

Calcium (mg/kg)                       44200 31900 60000   52000   

Chromium (mg/kg)                       35.1 31.1 44   44   

Cobalt (mg/kg)                       8.1 8.4 11   12   

Copper (mg/kg)                       46.1 79.6(J) 60   65   

Iron (mg/kg)                       17900 18100 23000   23000   

Lead (mg/kg)                       36.7 36.8 41   44   

Lithium (mg/kg)                       20.5 21         

Magnesium (mg/kg)                       9530 10200 16000   15000   
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Table 40.  Sediment Results for SWSD009 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Manganese (mg/kg)                       518 387 640   600   

Mercury (mg/kg)                       0.16 0.19 0.17   0.11   

Nickel (mg/kg)                       20.6 20.8 28   30   

Potassium (mg/kg)                       2470 2550(J) 3800   3400   

Selenium (mg/kg)                       1.1(U) 1.11(U) 0.83   0.74   

Silver (mg/kg)                       1.1(J) 0.21(U) 0.56   0.24   

Sodium (mg/kg)                       433 425 410   620   

Thallium (mg/kg)                       0.15(J) 0.18(J) 0.15   0.18   

Vanadium (mg/kg)                       22.9 26.4 32   22   

Zinc (mg/kg)                       233 217 410   280   

Polycyclic Aromatic Hydrocarbons                                   

Acenaphthene (µg/kg)                       37.7(U) 147(U) 150(J)   320   

Acenaphthylene (µg/kg)                       37.7(U) 147(U) 9.3(U)   7.7(U)   

Anthracene (µg/kg)                       37.7(U) 79.8(J) 74(J)   67   

Benzo(a)anthracene (µg/kg)                       77.9 463 290(J)   490   

Benzo(a)pyrene (µg/kg)                       86 477 540(J)   510   

Benzo(b)fluoranthene (µg/kg)                       150(J) 499 410(J)   460   

Benzo(ghi)perylene (µg/kg)                       43 207 420(J)   350   

Benzo(k)fluoranthene (µg/kg)                       1.89(U) 7.36(U) 150(J)   190   

Chrysene (µg/kg)                       60.7 352 270(J)   410   

Dibenzo(a,h)anthracene (µg/kg)                       3.77(U) 14.7(U) 66(J)   11(U)   

Fluoranthene (µg/kg)                       123 572 1400(J)   1300   

Fluorene (µg/kg)                       37.7(U) 147(U) 63(J)   2.7(U)   

Indeno(1,2,3-cd)pyrene (µg/kg)                       3.77(U) 14.7(U) 170(J)   5.4   

Naphthalene (µg/kg)                       37.7(U) 147(U) 6.5(U)   5.4(U)   

Phenanthrene (µg/kg)                       60.4 271 340(J)   310   

Pyrene (µg/kg)                       115 620 770(J)   630   

PCB                                   

Aroclor-1016 (µg/kg)                       74.9(U) 36.7(U) 7.2(U)   6(U)   

Aroclor-1221 (µg/kg)                       74.9(U) 36.7(U) 7.1(U)   5.9(U)   

Aroclor-1232 (µg/kg)                       74.9(U) 36.7(U) 11(U)   8.9(U)   

Aroclor-1242 (µg/kg)                       54.7(J) 36.7(U) 8.9(U)   7.4(U)   

Aroclor-1248 (µg/kg)                       74.9(U) 29.6(J) 8.4(U)   7(U)   

Aroclor-1254 (µg/kg)                       51.8(J) 23.5(J) 10(U)   8.4(U)   

Aroclor-1260 (µg/kg)                       74.9(U) 36.7(U) 7(U)   5.8(U)   

Pesticides                                   

4,4'-DDD (µg/kg)                       30(U) 29.4(U) 1.1(U)   1.1(U)   

4,4'-DDE (µg/kg)                       30(U) 29.4(U) 0.39(U)   0.4(U)   

4,4'-DDT (µg/kg)                       30(U) 29.4(U) 0.4(U)   0.4(U)   

Aldrin (µg/kg)                       15(U) 14.7(U) 0.37(U)   0.37(U)   

alpha-BHC (µg/kg)                       15(U) 14.7(U) 0.31(U)   0.31(U)   

alpha-Chlordane (µg/kg)                       15(U) 14.7(U) 0.37(U)   0.38(U)   

beta-BHC (µg/kg)                       15(U) 14.7(U) 7.6(U)   0.38(U)   

delta-BHC (µg/kg)                       15(U) 14.7(U) 6.1(U)   0.31(U)   

Dieldrin (µg/kg)                       30(U) 29.4(U) 0.36(U)   0.36(U)   

Endosulfan I (µg/kg)                       15(U) 14.7(U) 0.36(U)   0.36(U)   

Endosulfan II (µg/kg)                       30(U) 29.4(U) 0.45(U)   0.46(U)   

Endosulfan sulfate (µg/kg)                       30(U) 29.4(U) 0.45(U)   0.46(U)   

Endrin (µg/kg)                       30(U) 29.4(U) 0.5(U)   0.5(U)   

Endrin aldehyde (µg/kg)                       30(U) 29.4(U) 0.43(U)   0.43(U)   
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Table 40.  Sediment Results for SWSD009 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Endrin ketone (µg/kg)                       30(U) 29.4(U) 0.41(U)   0.42(U)   

gamma-BHC (Lindane) (µg/kg)                       15(U) 14.7(U) 7(U)   0.36(U)   

gamma-Chlordane (µg/kg)                       15(U) 14.7(U) 0.48(U)   0.48(U)   

Heptachlor (µg/kg)                       15(U) 14.7(U) 7.8(U)   0.4(U)   

Heptachlor epoxide (µg/kg)                       15(U) 14.7(U) 7.6(U)   0.38(U)   

Methoxychlor (µg/kg)                       150(U) 147(U) 0.52(U)   0.52(U)   

Toxaphene (µg/kg)                       749(U) 734(U) 9.8(U)   10(U)   

Radiological Compounds                                   

Radium-226 (pCi/g) 0.41 1.51 1.8 0.21 0.93 0.81 1 0.74 1.1 0.98 0.88 1 1.18 0.91 0.37(J) 0.37(J) 0.97 

Radium-228 (pCi/g) 1.13 0.99 2.5 1.15 0.89 0.48 0.79 0.86 0.89(U) 0.8 0.79 1.23 1.87 0.96(U) 1.39 1.39 1.65 

Thorium-228 (pCi/g)                       1.6(J) 0.63 1.1 1.28 1.28 1.71 

Thorium-230 (pCi/g) 1.75 1.14 1.3 3.34 2.57 1.4 1.08 1.27 1.04 1.32 1.29 1.14 0.98(J) 1.22 1(J) 1(J) 2.25 

Thorium-232 (pCi/g) 1.39 0.85 1.4 1.11 1.19 0.76 1.07 0.82 0.69 0.99 1.29 0.97 1.06 1.21 1.02 1.02 5.97 

Total Radium (pCi/g)                     1.67* 2.23* 3.05* 0.91*   1.77*   

Total Uranium (pCi/g) 2.27 3.96* 2.6* 2.09* 4.27* 5.97* 3.74* 2.33* 2.46* 2.72* 3.75* 2.82* 2.3* 2.08*   2.7*   

Uranium-233/234 (pCi/g)                     1.94(J)             

Uranium-234 (pCi/g)   2.14 1.2 1.01 1.85 3.14 1.94 1.11 1.17 1.37   1.41 1.1 1.14 1.28 1.28 1.33 

Uranium-235 (pCi/g)   
-

0.01(UJ) 
0.1 0.06 0.12 0.28 0.56 0.08(U) 0.07(J) 0.06(J)   0.19 0.07 0.08 0.11 0.11 0.15 

Uranium-235/236 (pCi/g)                     0.22             

Uranium-238 (pCi/g)   1.83 1.3 1.02 2.3 2.55 1.24 1.22 1.22 1.29 1.59 1.22 1.13 0.87 1.32 1.32 0.99 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 41.  Surface Water Results for SWSD010 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Volatile Organic Compounds                     

1,1,1-Trichloroethane (µg/L)                         1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L)                         1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L)                         1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L)                         1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L)                         1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L)                         1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L)                         1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L)                         5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L)                         5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L)                         3.56(J) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L)                         5.57(J) 5(U) 3.8(J)   2.6(J)     

Benzene (µg/L)                         1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L)                         1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L)                         1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L)                         1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L)                         5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L)                         1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L)                         1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)                         1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L)                         1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L)                         1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L)                         1(U) 3.58 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L)                         1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L)                         1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L)                         5(U) 10(U) 0.2(U)   0.88(U)     

Styrene (µg/L)                         1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L)                         1(U) 7.91 0.26(U)   0.26(U)     

Toluene (µg/L)                         1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L)                         1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L)                         1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L)                         1(U) 3.63 0.27(U)   0.27(U)     

Vinyl chloride (µg/L)                         1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L)                         1(U) 1(U) 0.66(U)   0.66(U)     

Metals                                       

Aluminum (µg/L)                         227 1320 570   690     

Antimony (µg/L)                         6.2 1.8(J) 1.2   2.5     

Arsenic (µg/L)                         5(U) 1.9(J) 2.1   3.7     

Barium (µg/L)                         88.4 74.7 81   98     

Beryllium (µg/L)                         0.1(U) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L)                         534 984 590         

Cadmium (µg/L)                         0.11(U) 0.11(U) 0.12(U)   0.12(U)     

Calcium (µg/L)                         172000 146000 160000   160000     

Chromium (µg/L)                         5.5 23.9 4.5   5.8     

Cobalt (µg/L)                         0.94(J) 1.2 0.12(U)   1(J)     

Copper (µg/L)                         5.8 7.3 4.9   4.7     

Iron (µg/L)                         1190 2430 1200   1600     

Lead (µg/L)                         2.8 4.4 2.8   2.3     

Lithium (µg/L)                         29 22.6 38         

Magnesium (µg/L)                         42400 36600 66000   63000     

Manganese (µg/L)                         250 156 240   240     

Mercury (µg/L)                         0.03(U) 0.07(U) 0.03(U)   0.04(U)     

Nickel (µg/L)                         7.9 6.9 6.8   11     

Potassium (µg/L)                         14700 6010 8900   10000     

Selenium (µg/L)                         1.3(J) 3.2(J) 4.4   11     

Silver (µg/L)                         0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L)                         97300 76300(J) 120000   120000     
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Table 41.  Surface Water Results for SWSD010  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Thallium (µg/L)                         0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L)                         3(U) 4.4(J) 2   3.6     

Zinc (µg/L)                         21.1 31.2 16   29     

Polycyclic Aromatic Hydrocarbons                                       

Acenaphthene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Anthracene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L)                         0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L)                         0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L)                         0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L)                         0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L)                         0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L)                         0.02(J) 0.05(U) 0.03(U)   0.01(U)     

PCB                                       

Aroclor-1016 (µg/L)                         0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L)                         0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L)                         0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L)                         0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L)                         0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L)                         0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L)                         0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides                                       

4,4'-DDD (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L)                         0.1(U) 0.01(J) 0(U)   0(U)     

Dieldrin (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L)                         0.1(U) 0.08 0(U)   0(U)     

Endosulfan II (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

Endrin ketone (µg/L)                         0.19(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L)                         0.1(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L)                         0.96(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L)                         2.4(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds                                       

Radium-226 (pCi/L) 0.15 0.38(UJ) U 0.24 0.59 0.1 0.43(U) 3.34 0.44(J) 0.73 0.16(J) 0.43 0.62(U) 0.88 1.45(J) 0.35(U) 0.35(U) 0.27(U) 0.69 

Radium-228 (pCi/L) 0.1 0.09(UJ) U 0.26 0.28 0.19 0.62(U) 0.67(U) 0.45(U) 1.6 -0.5(U) -0.08(U) 0.2(U) 1.07(J) 0.93(U) 0.7(U) 0.7(U) -0.35(U) 0.46 

Thorium-228 (pCi/L)                   0.4   -0.02(U) -0.04(U) 0.08(U) 0.11(U) 0.03(U) 0.03(U) 0.08(U) 0.03(U) 

Thorium-230 (pCi/L) 0.34 0.61 0.2 0.34 0.66 0.65 0.41 12.2 0.14 1.5 0.03(UJ) 0.36 0.03(U) 0.02(U) 0.17(U) 0.15(U) 0.27(U) 0.1(U) 0.04(U) 

Thorium-232 (pCi/L) 0.1 0.25(UJ) U 0.17 0.12 0.07 0.09(U) 14.7 0.1 0.4 0.02(UJ) 0.04(U) -0.01(U) 0.01(U) 0.17(U) 0.03(U) 0.03(U) 0.03(U) 0.08(U) 

Total Radium (pCi/L)                       0.43* U * 1.95* 1.45*   U *     
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Table 41.  Surface Water Results for SWSD010  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Total Thorium (pCi/L)                         U * U * U *   U *     

Total Uranium (pCi/L) 5.45 9.85* 1.8* 3.93* 10.44* 5.88* 7.07* 37.32* 7.07* 7.3* 4.63* 4.19* 4.21* 4.66* 13.66*   4.21*     

Uranium-234 (pCi/L)   5.44 1 2.14 5.35 3.1 3.97 19.1 3.66 4.1 2.66 2.45 2.14 2.55 7.12 2.23 2.23 6.4 1.22 

Uranium-235 (pCi/L)   0.66 U 0.1 0.43 0.14 0.15(U) 1.62(U) 0.11(J) 0.1 0.09(J) 0.15(U) -0.02(U) 0.2 0.85 0.08(U) 0.08(U) 0.74 0.08(U) 

Uranium-238 (pCi/L)   3.75 0.8 1.69 4.66 2.64 2.95 16.6 3.3 3.1 1.88 1.74 2.07 1.92 5.69 1.98 1.98 5.1 0.83 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 42.  Sediment Results for SWSD010 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Volatile Organic Compounds                    

1,1,1-Trichloroethane (µg/kg)                         2.27(U) 3.82(U) 24(U)   0.75(U)   

1,1,2,2-Tetrachloroethane (µg/kg)                         2.27(U) 3.82(U) 45(U)   1.4(U)   

1,1,2-Trichloroethane (µg/kg)                         2.27(U) 3.82(U) 31(U)   0.97(U)   

1,1-Dichloroethane (µg/kg)                         2.27(U) 3.82(U) 30(U)   0.96(U)   

1,1-Dichloroethylene (µg/kg)                         2.27(U) 3.82(U) 31(U)   0.98(U)   

1,2-Dichloroethane (µg/kg)                         2.27(U) 3.82(U) 27(U)   0.85(U)   

1,2-Dichloropropane (µg/kg)                         2.27(U) 3.82(U) 40(U)   1.2(U)   

2-Butanone (µg/kg)                         12 19.1(U) 99(U)   19(J)   

2-Hexanone (µg/kg)                         11.4(U) 19.1(U) 50(U)   1.6(U)   

4-Methyl-2-pentanone (µg/kg)                         11.4(U) 19.1(U) 38(U)   1.2(U)   

Acetone (µg/kg)                         38.2 19.1(U) 80(U)   2.5(U)   

Benzene (µg/kg)                         2.27(U) 3.82(U) 24(U)   0.75(U)   

Bromodichloromethane (µg/kg)                         2.27(U) 3.82(U) 23(U)   0.73(U)   

Bromoform (µg/kg)                         2.27(U) 3.82(U) 31(U)   0.97(U)   

Bromomethane (µg/kg)                         2.27(U) 3.82(U) 240(U)   7.4(U)   

Carbon disulfide (µg/kg)                         11.4(U) 19.1(U) 67(U)   2.1(U)   

Carbon tetrachloride (µg/kg)                         2.27(U) 3.82(U) 28(U)   0.89(U)   

Chlorobenzene (µg/kg)                         2.27(U) 3.82(U) 25(U)   0.79(U)   

Chloroethane (µg/kg)                         2.27(U) 3.82(U) 260(U)   8.2(U)   

Chloroform (µg/kg)                         2.27(U) 3.82(U) 24(U)   0.75(U)   

Chloromethane (µg/kg)                         2.27(U) 3.82(U) 33(U)   1(U)   

cis-1,2-Dichloroethylene (µg/kg)                         2.27(U) 3.82(U) 31(U)   0.98(U)   

cis-1,3-Dichloropropylene (µg/kg)                         2.27(U) 3.82(U) 21(U)   0.66(U)   

Ethylbenzene (µg/kg)                         2.27(U) 3.82(U) 30(U)   0.96(U)   

Methylene chloride (µg/kg)                         11.4(U) 38.2(U) 100(J)   21(J)   

Styrene (µg/kg)                         2.27(U) 3.82(U) 23(U)   0.73(U)   

Tetrachloroethylene (µg/kg)                         2.27(U) 3.82(U) 34(U)   1.1(U)   

Toluene (µg/kg)                         2.27(U) 3.82(U) 30(U)   0.95(U)   

trans-1,2-Dichloroethylene (µg/kg)                         2.27(U) 3.82(U) 24(U)   0.74(U)   

trans-1,3-Dichloropropylene (µg/kg)                         2.27(U) 3.82(U) 30(U)   0.93(U)   

Trichloroethylene (µg/kg)                         2.27(U) 3.82(U) 56(U)   1.8(U)   

Vinyl chloride (µg/kg)                         2.27(U) 3.82(U) 29(U)   0.9(U)   

Xylenes (total) (µg/kg)                         2.27(U) 3.82(U) 90(U)   2.8(U)   

Metals                                     

Aluminum (mg/kg)                         19900(J) 13500 21000   27000   

Antimony (mg/kg)                         0.74(J) 2.7(J) 1.3   3.4   

Arsenic (mg/kg)                         7(J) 5.6 6.7   12   

Barium (mg/kg)                         148(J) 98.7 99   150   

Beryllium (mg/kg)                         0.97(J) 0.71 0.68   1.4   

Boron (mg/kg)                         36.4(J) 27.1 25       

Cadmium (mg/kg)                         0.78(J) 0.51(J) 1.3   1.4   

Calcium (mg/kg)                         59300(J) 18600 46000   56000   

Chromium (mg/kg)                         49.7(J) 46.5 65   120   

Cobalt (mg/kg)                         11.5(J) 9.2 12   19   

Copper (mg/kg)                         64.9(J) 124(J) 73   110   

Iron (mg/kg)                         34500(J) 19000 25000   38000   

Lead (mg/kg)                         67.6(J) 46.6 55   88   

Lithium (mg/kg)                         32.4(J) 23.3 44       

Magnesium (mg/kg)                         13800(J) 9480 16000   20000   

Manganese (mg/kg)                         798(J) 287 650   860   

Mercury (mg/kg)                         0.3(J) 0.31 0.26   0.24   

Nickel (mg/kg)                         28.4(J) 23.6 30   46   

Potassium (mg/kg)                         5440(J) 3720(J) 4500   5200   

Selenium (mg/kg)                         1.12(U) 1.89(U) 1.1   2.3   

Silver (mg/kg)                         0.63(J) 0.37(U) 0.32   0.36   

Sodium (mg/kg)                         698(J) 591 460   890   
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Table 42.  Sediment Results for SWSD010  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Thallium (mg/kg)                         0.25(J) 0.22(J) 0.18   0.3(J)   

Vanadium (mg/kg)                         36.1(J) 28.1 35   33   

Zinc (mg/kg)                         364(J) 236 460   470   

Polycyclic Aromatic Hydrocarbons                                     

Acenaphthene (µg/kg)                         37.9(U) 63.6(U) 110   15(U)   

Acenaphthylene (µg/kg)                         37.9(U) 63.6(U) 12(U)   17(U)   

Anthracene (µg/kg)                         37.9(U) 63.6(U) 46(J)   41(J)   

Benzo(a)anthracene (µg/kg)                         88.6 117 270   430   

Benzo(a)pyrene (µg/kg)                         88.5 129 670   710   

Benzo(b)fluoranthene (µg/kg)                         176 160 570   610   

Benzo(ghi)perylene (µg/kg)                         55.1 88.7(J) 710   520   

Benzo(k)fluoranthene (µg/kg)                         1.9(U) 71.5 260   290   

Chrysene (µg/kg)                         76 94.7 230   380   

Dibenzo(a,h)anthracene (µg/kg)                         3.79(U) 6.36(U) 18(U)   25(U)   

Fluoranthene (µg/kg)                         124 170 1300   1300   

Fluorene (µg/kg)                         37.9(U) 63.6(U) 23(J)   6(U)   

Indeno(1,2,3-cd)pyrene (µg/kg)                         3.79(U) 91.4(J) 270   430   

Naphthalene (µg/kg)                         37.9(U) 63.6(U) 8.5(U)   12(U)   

Phenanthrene (µg/kg)                         56.7(J) 86.8 280   260   

Pyrene (µg/kg)                         136 172 830   590   

PCB                                     

Aroclor-1016 (µg/kg)                         75.3(U) 63.4(U) 9.5(U)   13(U)   

Aroclor-1221 (µg/kg)                         75.3(U) 63.4(U) 9.4(U)   13(U)   

Aroclor-1232 (µg/kg)                         75.3(U) 63.4(U) 14(U)   20(U)   

Aroclor-1242 (µg/kg)                         75.3(U) 63.4(U) 12(U)   17(U)   

Aroclor-1248 (µg/kg)                         75.3(U) 42.1(J) 11(U)   16(U)   

Aroclor-1254 (µg/kg)                         51.3(J) 40.2(J) 13(U)   19(U)   

Aroclor-1260 (µg/kg)                         75.3(U) 28.5(J) 9.2(U)   13(U)   

Pesticides                                     

4,4'-DDD (µg/kg)                         30.2(U) 50.6(U) 1.7(U)   2.4(U)   

4,4'-DDE (µg/kg)                         30.2(U) 50.6(U) 0.63(U)   0.89(U)   

4,4'-DDT (µg/kg)                         30.2(U) 50.6(U) 0.64(U)   0.9(U)   

Aldrin (µg/kg)                         15.1(U) 25.3(U) 0.59(U)   0.84(U)   

alpha-BHC (µg/kg)                         15.1(U) 25.3(U) 0.5(U)   0.71(U)   

alpha-Chlordane (µg/kg)                         15.1(U) 25.3(U) 0.6(U)   0.85(U)   

beta-BHC (µg/kg)                         15.1(U) 25.3(U) 0.61(U)   0.86(U)   

delta-BHC (µg/kg)                         15.1(U) 25.3(U) 0.49(U)   0.69(U)   

Dieldrin (µg/kg)                         30.2(U) 50.6(U) 0.58(U)   0.82(U)   

Endosulfan I (µg/kg)                         15.1(U) 25.3(U) 0.57(U)   0.81(U)   

Endosulfan II (µg/kg)                         30.2(U) 50.6(U) 0.73(U)   1(U)   

Endosulfan sulfate (µg/kg)                         30.2(U) 50.6(U) 0.73(U)   1(U)   

Endrin (µg/kg)                         30.2(U) 50.6(U) 0.8(U)   1.1(U)   

Endrin aldehyde (µg/kg)                         30.2(U) 50.6(U) 0.68(U)   0.97(U)   

Endrin ketone (µg/kg)                         30.2(U) 50.6(U) 0.66(U)   0.94(U)   

gamma-BHC (Lindane) (µg/kg)                         15.1(U) 25.3(U) 0.56(U)   0.8(U)   

gamma-Chlordane (µg/kg)                         15.1(U) 25.3(U) 0.76(U)   1.1(U)   

Heptachlor (µg/kg)                         15.1(U) 25.3(U) 0.63(U)   0.89(U)   

Heptachlor epoxide (µg/kg)                         15.1(U) 25.3(U) 0.61(U)   0.87(U)   

Methoxychlor (µg/kg)                         151(U) 253(U) 0.83(U)   1.2(U)   

Toxaphene (µg/kg)                         756(U) 1260(U) 16(U)   22(U)   

Radiological Compounds                                     

Radium-226 (pCi/g) 0.17 1.25 3.4 0.24 0.91 0.79 0.99 0.89 1.23 1.42 0.63 0.86 1.33 0.95 0.78 0.44(J) 0.44(J) 1.08 

Radium-228 (pCi/g) 1.39 1.14 2.6 1.88 1.03 0.64 0.91 0.94 1.49(Uh) 1.23 0.98 1.14 0.24(U) 0.92 0.97(U) 1.19 1.19 0.43(U) 

Thorium-228 (pCi/g)                   0.91     1.53(J) 1.26 1.57 1.13(J) 1.13(J) 1.08 

Thorium-230 (pCi/g) 2.3 1.48 1.4 1.25 1.33 1.56 2.04 1.27 1.01 1.95 1.11 1 1.23 1.31 1.39 1.29 1.29 1.13 

Thorium-232 (pCi/g) 1.57 1.03 1.1 0.98 1.28 1.12 1.35 1.14 0.99 0.84 0.98 1.01 1 1.19 1.21 1.08 1.08 1.1 

Total Radium (pCi/g)                       2* 1.33* 1.86* 0.78*   1.64*   
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Table 42.  Sediment Results for SWSD010  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 11/8/2005 5/18/2006 6/14/2007 6/18/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Total Uranium (pCi/g) 1.89 4.2* 3.9* 2.17* 3.76* 3.94* 2.68* 2.9* 3.7* 2.98* 3.21* 3.15* 3.18* 5.83* 4.9*   6.16*   

Uranium-233/234 (pCi/g)                       1.41(J)             

Uranium-234 (pCi/g)   2.08(J) 2 1.03 1.96 2.04 1.12 1.61 1.88 1.37 1.68   1.33 2.96 2.44 3.4 3.4 2.13 

Uranium-235 (pCi/g)   0.1(UJ) 0.1 0.06 0.08 0.16 0.14(U) 0.16 0.08(Uh) 0.17 0.1(J)   0.18 0.11 0.18 0.14 0.14 0.12 

Uranium-235/236 (pCi/g)                       0.19(U)             

Uranium-238 (pCi/g)   2.02(J) 1.8 1.08 1.72 1.74 1.42 1.13 1.82 1.44 1.43 1.74 1.67 2.76 2.28 2.62 2.62 2.35 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 43. Surface Water Results for SWSD011 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 11/27/2007 6/16/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Volatile Organic Compounds                                         

1,1,1-Trichloroethane (µg/L)                         1(U) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L)                         1(U) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L)                         1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L)                         1(U) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L)                         1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L)                         1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L)                         1(U) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L)                         5(U) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L)                         5(U) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L)                         3.7(J) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L)                         3.2(J) 5(U) 5(U) 5(U)   0.44(U)     

Benzene (µg/L)                         1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L)                         1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L)                         1(U) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L)                         1(U) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L)                         5(U) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L)                         1(U) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L)                         1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)                         1(U) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L)                         1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L)                         1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L)                         1(U) 1(U) 1(U) 0.47(J)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L)                         1(U) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L)                         1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L)                         5(U) 10(U) 10(U) 5(U)   0.88(U)     

Styrene (µg/L)                         1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L)                         1(U) 2(U) 2(U) 0.7(J)   0.26(U)     

Toluene (µg/L)                         1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L)                         1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L)                         1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L)                         1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L)                         1(U) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L)                         1(U) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals                                         

Aluminum (µg/L)                         273 351 351 540   190     

Antimony (µg/L)                         5.7 1.3(J) 1.3(J) 1.7(J)   1.4     

Arsenic (µg/L)                         1.5(U) 1.5(U) 1.5(U) 1.1   3.4     

Barium (µg/L)                         87.6 49.5 49.5 63   94     

Beryllium (µg/L)                         0.1(U) 0.1(U) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L)                         496 750 750 350   730     

Cadmium (µg/L)                         0.11(U) 0.11(U) 0.11(U) 0.12(U)   0.12(U)     

Calcium (µg/L)                         138000 175000 175000 140000   160000     

Chromium (µg/L)                         4.3(J) 2.2(J) 2.2(J) 4.7   2.3     

Cobalt (µg/L)                         0.77(J) 0.78(J) 0.78(J) 0.12(U)   0.58(J)     

Copper (µg/L)                         6 4 4 7   3.8     

Iron (µg/L)                         1460 1440 1440 820   650     

Lead (µg/L)                         2.3 0.54(J) 0.54(J) 0.13(U)   0.83(J)     

Lithium (µg/L)                         26 22.6 22.6 19   100(U)     

Magnesium (µg/L)                         46000 46600 46600 52000   66000     
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Table 43. Surface Water Results for SWSD011  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 11/27/2007 6/16/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Manganese (µg/L)                         77.7 159 159 260   180     

Mercury (µg/L)                         0.03(U) 0.07(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L)                         6.4 6 6 5   10     

Potassium (µg/L)                         13000 8460(J) 8460(J) 5100   10000     

Selenium (µg/L)                         1(U) 1(U) 1(U) 2.6   12     

Silver (µg/L)                         0.2(U) 0.2(U) 0.2(U) 0.47(J)   0.39(U)     

Sodium (µg/L)                         69400 68200 68200 53000   120000     

Thallium (µg/L)                         0.3(U) 0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L)                         3(U) 3(U) 3(U) 1.5   2.8     

Zinc (µg/L)                         19.4 14.6 14.6 14   26     

Polycyclic Aromatic Hydrocarbons                                         

Acenaphthene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Anthracene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L)                         0.02(U) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L)                         0.48(U) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L)                         0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB                                         

Aroclor-1016 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L)                         0.09(U) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides                                         

4,4'-DDD (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 43. Surface Water Results for SWSD011  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 11/27/2007 6/16/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/25/2010 

Endrin ketone (µg/L)                         0.18(U) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L)                         0.09(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L)                         0.89(U) 0.2(U) 0.2(U) 0(U)   0(U)     

Toxaphene (µg/L)                         2.23(U) 0.5(U) 0.5(U) 0.04(U)   0.04(U)     

Radiological Compounds                                         

Radium-226 (pCi/L) 0.08 0.3(UJ) U 0.24 0.46 0.09 0.68 0.41 0.33(J) 0.16(J) 0.61 0.25(J) 0.26 0.71(U) 0.71(U) 0.52(U) 0.41(U) 0.41(U)   0.37 

Radium-228 (pCi/L) 0.27 0.16(UJ) U 0.8 -0.23 0.27 1.02 0.43(U) 0.56(U) 0(U) -5.19(U) 0(U) 0.44(U) 0.27(U) 0.27(U) 0.45(U) 0.56(U) 0.56(U) -0.11(U) 0.45 

Thorium-228 (pCi/L)                       0.05(U) -0.01(U) -0.01(U) -0.01(U) 0.2(U) 0.02(U) 0.02(U) 0.03(U) 0.04(U) 

Thorium-230 (pCi/L) 0.35 0.47 0.5 0.12 0.24 0.93 0.64 0.59(U) 0.02(U) 0.24(J) 0.33 0.05(U) 0.25(U) 0.02(U) 0.02(U) 0.29 0.1(U) 0.1(U) 0.38 0.03(U) 

Thorium-232 (pCi/L) 0.04 0.11(UJ) U 0.08 0.16 0.04 0.09(U) 0.09(U) 0.01(U) 0.02(UJ) 0.06(U) 0.1(U) 0.04(U) -0.03(U) -0.03(U) 0.09(U) 0.06(U) 0.06(U) -0.02(U) 0.06(U) 

Total Radium (pCi/L)                     0.61*   0.26*   U * U *   U *     

Total Thorium (pCi/L)                         U *   U * 0.29*   U *     

Total Uranium (pCi/L) 8.04 8.99* 3* 3.6* 6.71* 8.22* 7.28* 9.15* 8.05* 6.37* 4.56*   2.31*   6.09* 9.65*   4.74*     

Uranium-233/234 (pCi/L)                           3.19             

Uranium-234 (pCi/L)   4.78 2 1.82 4.12 4.36 3.44 4.05 4.12 3.31 2.24 2.38 1.25   3.19 4.85 2.61 2.61 4.04 3.37 

Uranium-235 (pCi/L)   0.09(UJ) U 0.11 0.17 0.19 0.76 0.74 0.16(J) 0.15(J) 0.25   0.09(U)   0.1(U) 0.2 0.17 0.17 -0.03(U) 0.31 

Uranium-235/236 (pCi/L)                       0.1(J)   0.1(U)             

Uranium-238 (pCi/L)   4.12 1 1.66 2.42 3.67 3.07 4.36 3.77 2.91 2.07 1.74 1.06 2.9 2.9 4.6 1.95 1.95 3.09 2.52 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 44.  Sediment Results for SWSD011 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/16/2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Volatile Organic Compounds                                   

1,1,1-Trichloroethane (µg/kg)                       2.69(U) 2.73(U) 24(U)   0.57(U)   

1,1,2,2-Tetrachloroethane (µg/kg)                       2.69(U) 2.73(U) 45(U)   1.1(U)   

1,1,2-Trichloroethane (µg/kg)                       2.69(U) 2.73(U) 31(U)   0.73(U)   

1,1-Dichloroethane (µg/kg)                       2.69(U) 2.73(U) 30(U)   0.72(U)   

1,1-Dichloroethylene (µg/kg)                       2.69(U) 2.73(U) 31(U)   0.74(U)   

1,2-Dichloroethane (µg/kg)                       2.69(U) 2.73(U) 27(U)   0.64(U)   

1,2-Dichloropropane (µg/kg)                       2.69(U) 2.73(U) 40(U)   0.94(U)   

2-Butanone (µg/kg)                       12.2(J) 13.7(U) 99(U)   2.4(U)   

2-Hexanone (µg/kg)                       13.4(U) 13.7(U) 50(U)   1.2(U)   

4-Methyl-2-pentanone (µg/kg)                       13.4(U) 13.7(U) 38(U)   0.91(U)   

Acetone (µg/kg)                       44.4 13.7(U) 80(U)   95(R)   

Benzene (µg/kg)                       2.69(U) 2.73(U) 24(U)   0.57(U)   

Bromodichloromethane (µg/kg)                       2.69(U) 2.73(U) 23(U)   0.55(U)   

Bromoform (µg/kg)                       2.69(U) 2.73(U) 31(U)   0.73(U)   

Bromomethane (µg/kg)                       2.69(U) 2.73(U) 240(U)   5.6(U)   

Carbon disulfide (µg/kg)                       13.4(U) 13.7(U) 67(U)   1.6(U)   

Carbon tetrachloride (µg/kg)                       2.69(U) 2.73(U) 28(U)   0.67(U)   

Chlorobenzene (µg/kg)                       2.69(U) 2.73(U) 25(U)   0.6(U)   

Chloroethane (µg/kg)                       2.69(U) 2.73(U) 260(U)   6.2(U)   

Chloroform (µg/kg)                       2.69(U) 2.73(U) 24(U)   0.57(U)   

Chloromethane (µg/kg)                       2.69(U) 2.73(U) 33(U)   0.78(U)   

cis-1,2-Dichloroethylene (µg/kg)                       2.69(U) 2.73(U) 31(U)   0.74(U)   

cis-1,3-Dichloropropylene (µg/kg)                       2.69(U) 2.73(U) 21(U)   0.5(U)   

Ethylbenzene (µg/kg)                       2.69(U) 2.73(U) 30(U)   0.72(U)   

Methylene chloride (µg/kg)                       13.4(U) 27.3(U) 100(J)   19(J)   

Styrene (µg/kg)                       2.69(U) 2.73(U) 23(U)   0.55(U)   

Tetrachloroethylene (µg/kg)                       2.69(U) 2.73(U) 34(U)   0.81(U)   

Toluene (µg/kg)                       2.69(U) 2.73(U) 30(U)   0.72(U)   

trans-1,2-Dichloroethylene (µg/kg)                       2.69(U) 2.73(U) 24(U)   0.56(U)   

trans-1,3-Dichloropropylene (µg/kg)                       2.69(U) 2.73(U) 30(U)   0.71(U)   

Trichloroethylene (µg/kg)                       2.69(U) 2.73(U) 56(U)   1.3(U)   

Vinyl chloride (µg/kg)                       2.69(U) 2.73(U) 29(U)   0.68(U)   

Xylenes (total) (µg/kg)                       2.69(U) 2.73(U) 90(U)   2.1(U)   

Metals                                   

Aluminum (mg/kg)                       16500 20500(J) 24000   19000   

Antimony (mg/kg)                       2.1(J) 2.8 0.47   1   

Arsenic (mg/kg)                       4.3 6.5 5.1   5.2   

Barium (mg/kg)                       109 154 120   120   

Beryllium (mg/kg)                       0.68 0.97 0.96   0.86   

Boron (mg/kg)                       21.1 28.9 31   36   

Cadmium (mg/kg)                       0.48(J) 0.81 1.2   0.66   

Calcium (mg/kg)                       36500 61600(J) 60000   51000   

Chromium (mg/kg)                       39.4 59.2 53   53   

Cobalt (mg/kg)                       9.6 14.6 12   13   

Copper (mg/kg)                       38.5 57.9 50   52   

Iron (mg/kg)                       22200 34000 30000   27000   

Lead (mg/kg)                       27.4 42.6(J) 33   33   

Lithium (mg/kg)                       24.5 36.3 54   34   

Magnesium (mg/kg)                       9130 12000(J) 15000   12000   
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Table 44.  Sediment Results for SWSD011  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/16/2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Manganese (mg/kg)                       792 1380 1200   950   

Mercury (mg/kg)                       0.13 0.15 0.15   0.19   

Nickel (mg/kg)                       23.3 35.6 31   30   

Potassium (mg/kg)                       3420 4710 5000   3600   

Selenium (mg/kg)                       1.32(U) 1.35(U) 0.88   0.92   

Silver (mg/kg)                       1.2(J) 0.26 0.22   0.21   

Sodium (mg/kg)                       455 512 330   560   

Thallium (mg/kg)                       0.18(J) 0.27(J) 0.22   0.2(J)   

Vanadium (mg/kg)                       28.4 39.1(J) 38   23   

Zinc (mg/kg)                       202 332 370   320   

Polycyclic Aromatic Hydrocarbons                                   

Acenaphthene (µg/kg)                       44.9(U) 45.4(U) 11   11(U)   

Acenaphthylene (µg/kg)                       44.9(U) 45.4(U) 12   13(U)   

Anthracene (µg/kg)                       44.9(U) 45.4(U) 23(J)   22(J)   

Benzo(a)anthracene (µg/kg)                       34.1(J) 101 140   220   

Benzo(a)pyrene (µg/kg)                       38.1(J) 99.8 270   340   

Benzo(b)fluoranthene (µg/kg)                       4.49(U) 126 270   320   

Benzo(ghi)perylene (µg/kg)                       4.49(U) 69.3 320   260   

Benzo(k)fluoranthene (µg/kg)                       2.24(U) 2.27(U) 110   120   

Chrysene (µg/kg)                       28.9(J) 80.8 110   210   

Dibenzo(a,h)anthracene (µg/kg)                       4.49(U) 4.54(U) 17(U)   19(U)   

Fluoranthene (µg/kg)                       59.9(J) 142 710   700   

Fluorene (µg/kg)                       44.9(U) 45.4(U) 82   4.5(U)   

Indeno(1,2,3-cd)pyrene (µg/kg)                       4.49(U) 4.54(U) 310   190   

Naphthalene (µg/kg)                       44.9(U) 45.4(U) 8.3(U)   9(U)   

Phenanthrene (µg/kg)                       27.4(J) 58.2 170   160   

Pyrene (µg/kg)                       57.6(J) 141 350   290   

PCB                                   

Aroclor-1016 (µg/kg)                       89.6(U) 45.4(U) 9.2(U)   10(U)   

Aroclor-1221 (µg/kg)                       89.6(U) 45.4(U) 9.1(U)   9.9(U)   

Aroclor-1232 (µg/kg)                       89.6(U) 45.4(U) 14(U)   15(U)   

Aroclor-1242 (µg/kg)                       89.6(U) 39.4(U) 11(U)   12(U)   

Aroclor-1248 (µg/kg)                       89.6(U) 45.4(U) 11(U)   12(U)   

Aroclor-1254 (µg/kg)                       89.6(U) 36.1(U) 13(U)   14(U)   

Aroclor-1260 (µg/kg)                       89.6(U) 20(U) 8.9(U)   9.7(U)   

Pesticides                                   

4,4'-DDD (µg/kg)                       71.3(U) 36.3(U) 1.7(U)   1.8(U)   

4,4'-DDE (µg/kg)                       71.3(U) 36.3(U) 0.61(U)   0.66(U)   

4,4'-DDT (µg/kg)                       71.3(U) 36.3(U) 0.62(U)   0.67(U)   

Aldrin (µg/kg)                       35.6(U) 18.2(U) 5.7(U)   0.62(U)   

alpha-BHC (µg/kg)                       35.6(U) 18.2(U) 4.8(U)   0.52(U)   

alpha-Chlordane (µg/kg)                       35.6(U) 18.2(U) 0.58(U)   0.63(U)   

beta-BHC (µg/kg)                       35.6(U) 18.2(U) 5.9(U)   0.64(U)   

delta-BHC (µg/kg)                       35.6(U) 18.2(U) 4.7(U)   0.51(U)   

Dieldrin (µg/kg)                       71.3(U) 36.3(U) 0.56(U)   0.61(U)   

Endosulfan I (µg/kg)                       35.6(U) 18.2(U) 0.55(U)   0.6(U)   

Endosulfan II (µg/kg)                       71.3(U) 36.3(U) 0.71(U)   0.76(U)   

Endosulfan sulfate (µg/kg)                       71.3(U) 36.3(U) 0.71(U)   0.76(U)   

Endrin (µg/kg)                       71.3(U) 36.3(U) 0.77(U)   0.84(U)   

Endrin aldehyde (µg/kg)                       71.3(U) 36.3(U) 0.66(U)   0.72(U)   
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Table 44.  Sediment Results for SWSD011  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/21/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/16/2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Endrin ketone (µg/kg)                       71.3(U) 36.3(U) 0.64(U)   0.7(U)   

gamma-BHC (Lindane) (µg/kg)                       35.6(U) 18.2(U) 5.5(U)   0.59(U)   

gamma-Chlordane (µg/kg)                       35.6(U) 18.2(U) 0.74(U)   0.8(U)   

Heptachlor (µg/kg)                       35.6(U) 18.2(U) 6.1(U)   0.66(U)   

Heptachlor epoxide (µg/kg)                       35.6(U) 18.2(U) 5.9(U)   0.64(U)   

Methoxychlor (µg/kg)                       356(U) 182(U) 0.8(U)   0.87(U)   

Toxaphene (µg/kg)                       1780(U) 908(U) 15(U)   17(U)   

Radiological Compounds                                   

Radium-226 (pCi/g) 0.44 1.21 2.6 0.24 1.19 1.7 1.08 1.08 1.17 1.02 0.98 1.14 0.88 0.94 0.51(J) 0.51(J) 0.91 

Radium-228 (pCi/g) 1.34 1.06 3.1 2.03 1.6 1.26 1.09 1.09 1.23(U) 1.17 1.29 1.64 1.88 1.36(J) 1.5 1.5 0.91(U) 

Thorium-228 (pCi/g)                       1.61 1.21 1.52 1.41 1.41 1.05 

Thorium-230 (pCi/g) 2.17 1.51 2 1.24 2.22 1.53 1.02 1.02 1.35 1.22 1.33 1.78 1.32 1.55 1.6 1.6 1.61 

Thorium-232 (pCi/g) 1.22 1.11 0.6 1.05 1.27 1.11 0.6 0.6 0.85 0.87 1.27 1 1.45 1.22 0.96 0.96 0.93 

Total Radium (pCi/g)                     2.27* 2.78* 2.76* 2.3*   2.01*   

Total Uranium (pCi/g) 2.39 3.36* 3.6* 2.06* 7.65* 2.7* 2.84* 2.84* 2.65* 3.02* 2.13* 2.7* 2.59* 2.82*   2.47*   

Uranium-233/234 (pCi/g)                     1(J)             

Uranium-234 (pCi/g)   1.49(J) 1.9 1 2.92 1.37 1.3 1.3 1.15 1.46   1.16 1.37 1.47 1.27 1.27 1.39 

Uranium-235 (pCi/g)   0.3(UJ) 0.1 0.05 0.39 0.14 0.39 0.39 0.17(J) 0.09(J)   0.14 0.02(U) 0.1 0.08(U) 0.08(U) 0.06(U) 

Uranium-235/236 (pCi/g)                     0.08(U)             

Uranium-238 (pCi/g)   1.57(J) 1.6 1.01 4.34 1.19 1.15 1.15 1.33 1.47 1.13 1.4 1.22 1.25 1.2 1.2 1.19 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 45. Surface Water Results for SWSD021 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Volatile Organic Compounds                                       

1,1,1-Trichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L)                       1(U) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L)                       1(U) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L)                       5(U) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L)                       5(U) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L)                       5(U) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L)                       5(U) 5(U) 5(U) U   4.5(J)     

Benzene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L)                       1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L)                       1(U) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L)                       1(U) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L)                       5(U) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L)                       1(U) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L)                       1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)                       1(U) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L)                       1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L)                       5(U) 10(U) 10(U) U   0.2(U)     

Styrene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L)                       1(U) 2(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L)                       1(U) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L)                       1(U) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals                                       

Aluminum (µg/L)                       322 4090 4090 920   560     

Antimony (µg/L)                       0.5(U) 0.5(U) 0.5(U) 0.45   0.87     

Arsenic (µg/L)                       2.2(J) 1.5(U) 1.5(U) 2   0.87     

Barium (µg/L)                       61 76.5 76.5 64   58     

Beryllium (µg/L)                       0.1(U) 0.16(J) 0.16(J) 0.12(U)   0.12(U)     

Boron (µg/L)                       99.7 66.2 66.2 100(U)         

Cadmium (µg/L)                       0.11(U) 0.11(U) 0.11(U) 0.12(U)   0.12(U)     

Calcium (µg/L)                       93000 63900 63900 96000   73000     

Chromium (µg/L)                       50.1 267 267 41   120     

Cobalt (µg/L)                       0.87(J) 1.6 1.6 0.12(U)   0.51(J)     

Copper (µg/L)                       2.7 6.6 6.6 4.2   4.7     

Iron (µg/L)                       1160 3910 3910 1200   1100     

Lead (µg/L)                       0.5(U) 1.5(J) 1.5(J) 0.13(U)   0.28(J)     

Lithium (µg/L)                       10 10.9 10.9 9.4         

Magnesium (µg/L)                       28700 19900 19900 40000   21000     
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Table 45. Surface Water Results for SWSD021  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Manganese (µg/L)                       529 47.7 47.7 40   54     

Mercury (µg/L)                       0.03(U) 0.07(U) 0.07(U) 0.03(U)   0.04(U)     

Nickel (µg/L)                       3.1 5 5 3.9   4.6     

Potassium (µg/L)                       2880 5100(J) 5100(J) 1300   6400     

Selenium (µg/L)                       1(U) 1(U) 1(U) 0.45   1.7(J)     

Silver (µg/L)                       0.2(U) 0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L)                       14700 9010 9010 24000   13000     

Thallium (µg/L)                       0.3(U) 0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L)                       3(U) 16.5 16.5 1.7   0.14(U)     

Zinc (µg/L)                       6.9(J) 11 11 4.1   15     

Polycyclic Aromatic Hydrocarbons                                       

Acenaphthene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Anthracene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L)                       0.47(U) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB                                       

Aroclor-1016 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L)                       0.1(U) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides                                       

4,4'-DDD (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 45. Surface Water Results for SWSD021  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 Fall 2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 10/28/2010 

Endrin ketone (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L)                       0.19(U) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L)                       0.47(U) 0.47(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds                                       

Radium-226 (pCi/L) 0.15 0.43(UJ) U 0.36 0.37 0.02 0.45 0.32(U) 0.08(U) 0.07(U) 0.4(U) 0.24(U) 0.12(U) 0.12(U) 0.93(J) 0.37(U) 0.37(U) 0.22(U) 0.51(U) 

Radium-228 (pCi/L) 0.14 0.05(UJ) U 0.04 1.02 0.69 0.51(U) 0.35(U) 0.37(U) 0.58 -0.28(U) -0.85(U)   0.69 0.27(U) 1.13 1.13 0.77(U) 0.16(U) 

Thorium-228 (pCi/L)                     0.1(U) -0.03(U) 0(U) 0(U) 0.02(U) 0.12(U) 0.12(U) 0.12(U) 0(U) 

Thorium-230 (pCi/L) 0.19 0.23(UJ) 0.5 0.08 0.52 1.2 0.48 0.65 0.09(J) 0.04(UJ) 0.15(U) -0.03(U) 0.08(U) 0.08(U) 0.27 0.6(J) 0.6(J) 0.18 0.68 

Thorium-232 (pCi/L) 0.06 0.09(UJ) U 0.06 0.17 0.12 0.28 0.61 0.01(U) 0.04(UJ) 0.14(U) -0.05(U) 0.01(U) 0.01(U) 0.1(U) -0.02(U) -0.02(U) 0.11(U) 0.34 

Total Radium (pCi/L)                     U * U *   0.69* 0.93*   1.13*     

Total Thorium (pCi/L)                       U *   U * 0.27*   *     

Total Uranium (pCi/L) 10.5 15.02* 10.1* 6.73* 19.92* 25.56* 17.7* 12.95* 11.67* 8.84* 7.92* 9.82*   4.42* 13.27*   5.44*     

Uranium-233/234 (pCi/L)                         2.64             

Uranium-234 (pCi/L)   7.62 5 3.6 10.92 13.6 9.26 7.78 6.4 4.77 3.88 5.07   2.64 7.21 2.31 2.31 4.05 2.51 

Uranium-235 (pCi/L)   0.14(UJ) 0.1 0.28 0.23 0.66 1.16 0.46(U) 0.25(J) 0.19(J) 0.33 0.66   0.15(U) 0.87 0.3 0.3 0.15(U) 0.15 

Uranium-235/236 (pCi/L)                         0.15(U)             

Uranium-238 (pCi/L)   7.26 5 2.86 8.77 11.3 7.28 5.17 5.02 3.88 3.71 4.09 1.78 1.78 5.19 2.83 2.83 3.12 1.84 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 46.  Sediment Results for SWSD021 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Volatile Organic Compounds                                   

1,1,1-Trichloroethane (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.41(U)   

1,1,2,2-Tetrachloroethane (µg/kg)                       1.51(U) 1.79(U) 30(U)   0.77(U)   

1,1,2-Trichloroethane (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.53(U)   

1,1-Dichloroethane (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.52(U)   

1,1-Dichloroethylene (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.53(U)   

1,2-Dichloroethane (µg/kg)                       1.51(U) 1.79(U) 18(U)   0.46(U)   

1,2-Dichloropropane (µg/kg)                       1.51(U) 1.79(U) 27(U)   0.68(U)   

2-Butanone (µg/kg)                       7.53(U) 8.93(U) 68(U)   13   

2-Hexanone (µg/kg)                       7.53(U) 8.93(U) 34(U)   0.85(U)   

4-Methyl-2-pentanone (µg/kg)                       7.53(U) 8.93(U) 26(U)   0.66(U)   

Acetone (µg/kg)                       7.53(U) 8.93(U) 54(U)   400(R)   

Benzene (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.41(U)   

Bromodichloromethane (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.4(U)   

Bromoform (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.53(U)   

Bromomethane (µg/kg)                       1.51(U) 1.79(U) 160(U)   4(U)   

Carbon disulfide (µg/kg)                       7.53(U) 8.93(U) 45(U)   1.1(U)   

Carbon tetrachloride (µg/kg)                       1.51(U) 1.79(U) 19(U)   0.48(U)   

Chlorobenzene (µg/kg)                       1.51(U) 1.79(U) 17(U)   0.43(U)   

Chloroethane (µg/kg)                       1.51(U) 1.79(U) 180(U)   4.5(U)   

Chloroform (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.41(U)   

Chloromethane (µg/kg)                       1.51(U) 1.79(U) 22(U)   0.56(U)   

cis-1,2-Dichloroethylene (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.54(U)   

cis-1,3-Dichloropropylene (µg/kg)                       1.51(U) 1.79(U) 14(U)   0.36(U)   

Ethylbenzene (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.52(U)   

Methylene chloride (µg/kg)                       7.53(U) 17.9(U) 64(J)   19(J)   

Styrene (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.4(U)   

Tetrachloroethylene (µg/kg)                       1.51(U) 1.79(U) 23(U)   0.59(U)   

Toluene (µg/kg)                       1.51(U) 1.79(U) 21(U)   0.52(U)   

trans-1,2-Dichloroethylene (µg/kg)                       1.51(U) 1.79(U) 16(U)   0.4(U)   

trans-1,3-Dichloropropylene (µg/kg)                       1.51(U) 1.79(U) 20(U)   0.51(U)   

Trichloroethylene (µg/kg)                       1.51(U) 1.79(U) 38(U)   0.96(U)   

Vinyl chloride (µg/kg)                       1.51(U) 1.79(U) 20(U)   0.49(U)   

Xylenes (total) (µg/kg)                       1.51(U) 1.79(U) 61(U)   1.5(U)   

Metals                                   

Aluminum (mg/kg)                       25100 19000(J) 28000   26000   

Antimony (mg/kg)                       0.46(U) 1.1 0.24   0.16   

Arsenic (mg/kg)                       4.3(J) 3.3 4.1   3.9   

Barium (mg/kg)                       165 119 110   150   

Beryllium (mg/kg)                       1.2(J) 0.86 0.89   1.3   

Boron (mg/kg)                       21.1(J) 15.8 16       

Cadmium (mg/kg)                       0.27(J) 0.27(J) 0.85   0.18(J)   

Calcium (mg/kg)                       51900 37000(J) 54000   47000   

Chromium (mg/kg)                       38.1(J) 47.7 46   94   

Cobalt (mg/kg)                       12.4(J) 11.7 13   15   

Copper (mg/kg)                       30.6(J) 28.9 29   38   

Iron (mg/kg)                       36000 26400 32000   32000   

Lead (mg/kg)                       10.6(J) 10.5(J) 9.3   12   

Lithium (mg/kg)                       38.1 30.6 56       

Magnesium (mg/kg)                       13400 10000(J) 15000   14000   
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Table 46.  Sediment Results for SWSD021  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Manganese (mg/kg)                       649 507 700   540   

Mercury (mg/kg)                       0.02 0.03 0(U)   0.02(J)   

Nickel (mg/kg)                       30.9(J) 27.4 32   38   

Potassium (mg/kg)                       5700 4280 5500   5400   

Selenium (mg/kg)                       0.75 0.86(U) 0.35   0.43(J)   

Silver (mg/kg)                       0.69(J) 0.17 0.1   0.07   

Sodium (mg/kg)                       308(J) 190 230   570   

Thallium (mg/kg)                       0.26(J) 0.18(J) 0.15   0.23   

Vanadium (mg/kg)                       56.9 34.1(J) 39   29   

Zinc (mg/kg)                       78.1 68 160   100   

Polycyclic Aromatic Hydrocarbons                                   

Acenaphthene (µg/kg)                       25.6(U) 29.7(U) 7.5(U)   8.4(U)   

Acenaphthylene (µg/kg)                       25.6(U) 29.7(U) 8.4(U)   9.5(U)   

Anthracene (µg/kg)                       25.6(U) 29.7(U) 0.44(U)   0.5(U)   

Benzo(a)anthracene (µg/kg)                       18.2(J) 2.97(U) 2(U)   36(J)   

Benzo(a)pyrene (µg/kg)                       19(J) 2.97(U) 80   76   

Benzo(b)fluoranthene (µg/kg)                       40.7(J) 2.97(U) 27(J)   48(J)   

Benzo(ghi)perylene (µg/kg)                       2.56(U) 2.97(U) 6.7(U)   190   

Benzo(k)fluoranthene (µg/kg)                       1.28(U) 1.49(U) 1.4(U)   1.6(U)   

Chrysene (µg/kg)                       16.5(J) 9.86 24(J)   37(J)   

Dibenzo(a,h)anthracene (µg/kg)                       2.56(U) 2.97(U) 12(U)   14(U)   

Fluoranthene (µg/kg)                       26.5(J) 21.8 200   170   

Fluorene (µg/kg)                       25.6(U) 29.7(U) 2.9(U)   3.3(U)   

Indeno(1,2,3-cd)pyrene (µg/kg)                       2.56(U) 2.97(U) 3.2(U)   3.6(U)   

Naphthalene (µg/kg)                       25.6(U) 29.7(U) 5.8(U)   6.6(U)   

Phenanthrene (µg/kg)                       12.4(J) 13.9(J) 40(J)   57(J)   

Pyrene (µg/kg)                       23.5(J) 19.7 9.3(U)   11(U)   

PCB                                   

Aroclor-1016 (µg/kg)                       5.09(U) 29.7(U) 6.5(U)   7.3(U)   

Aroclor-1221 (µg/kg)                       5.09(U) 29.7(U) 6.5(U)   7.3(U)   

Aroclor-1232 (µg/kg)                       5.09(U) 29.7(U) 9.7(U)   11(U)   

Aroclor-1242 (µg/kg)                       4(J) 29.7(U) 8(U)   9.1(U)   

Aroclor-1248 (µg/kg)                       5.09(U) 29.7(U) 7.6(U)   8.6(U)   

Aroclor-1254 (µg/kg)                       2.8(J) 29.7(U) 9.1(U)   10(U)   

Aroclor-1260 (µg/kg)                       5.09(U) 29.7(U) 6.3(U)   7.1(U)   

Pesticides                                   

4,4'-DDD (µg/kg)                       2.04(U) 23.7(U) 1.2(U)   1.3(U)   

4,4'-DDE (µg/kg)                       2.04(U) 23.7(U) 0.43(U)   0.49(U)   

4,4'-DDT (µg/kg)                       2.04(U) 23.7(U) 0.44(U)   0.49(U)   

Aldrin (µg/kg)                       1.02(U) 11.8(U) 0.41(U)   0.46(U)   

alpha-BHC (µg/kg)                       1.02(U) 11.8(U) 0.34(U)   0.38(U)   

alpha-Chlordane (µg/kg)                       1.02(U) 11.8(U) 0.41(U)   0.47(U)   

beta-BHC (µg/kg)                       1.02(U) 11.8(U) 0.42(U)   0.47(U)   

delta-BHC (µg/kg)                       1.02(U) 11.8(U) 0.33(U)   0.38(U)   

Dieldrin (µg/kg)                       2.04(U) 23.7(U) 0.39(U)   0.45(U)   

Endosulfan I (µg/kg)                       1.02(U) 11.8(U) 0.39(U)   0.44(U)   

Endosulfan II (µg/kg)                       2.04(U) 23.7(U) 0.5(U)   0.56(U)   

Endosulfan sulfate (µg/kg)                       2.04(U) 23.7(U) 0.5(U)   0.56(U)   

Endrin (µg/kg)                       2.04(U) 23.7(U) 0.55(U)   0.62(U)   

Endrin aldehyde (µg/kg)                       2.04(U) 23.7(U) 0.47(U)   0.53(U)   
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Table 46.  Sediment Results for SWSD021  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/11/2008 10/30/2008 5/19/2009 Fall 2009 10/27/2009 5/18/2010 

Endrin ketone (µg/kg)                       2.04(U) 23.7(U) 0.45(U)   0.51(U)   

gamma-BHC (Lindane) (µg/kg)                       1.02(U) 11.8(U) 0.39(U)   0.44(U)   

gamma-Chlordane (µg/kg)                       1.02(U) 11.8(U) 0.52(U)   0.59(U)   

Heptachlor (µg/kg)                       1.02(U) 11.8(U) 0.43(U)   0.49(U)   

Heptachlor epoxide (µg/kg)                       1.02(U) 11.8(U) 0.42(U)   0.47(U)   

Methoxychlor (µg/kg)                       10.2(U) 118(U) 0.57(U)   0.64(U)   

Toxaphene (µg/kg)                       51(U) 592(U) 11(U)   12(U)   

Radiological Compounds                                   

Radium-226 (pCi/g) 0.34 1.12 2 0.33 0.62 0.91 1.38 0.92 0.99(J) 0.91 0.81 1.12 1 0.43 0.72 0.72 0.64 

Radium-228 (pCi/g) 1.3 1.19 2.4 2.28 0.79 1.16 0.81 1.07 1.13(U) 1.15 1.2 1.45 1.03 2.13(J) 1 1 1.31(U) 

Thorium-228 (pCi/g)                       1.38 1.69 1.67 1.45 1.45 1.51 

Thorium-230 (pCi/g) 1.86 1.2 2 1.15 1.42 1.49 1.31 1.42 1.11 1.25 0.74(J) 0.96 1.16 1.6 1.14 1.14 1.35 

Thorium-232 (pCi/g) 1.27 1.48 1.2 1.13 1.78 1.19 1.65 1.21 1.02 1.12 1.07 1.29 1.25 1.8 1.16 1.16 1.52 

Total Radium (pCi/g)                     2.01* 2.57* 2.03* 2.56*   1.73*   

Total Uranium (pCi/g) 2.23 3.5* 3.8* 2.16* 3.68* 2.65* 2.64* 2.26* 2.37* 2.53* 2.04* 2.81* 2.36* 2.49*   2.72*   

Uranium-233/234 (pCi/g)                     1.18(J)             

Uranium-234 (pCi/g)   1.64 2.2 1.04 1.95 1.26 1.19 1.12 1.04 1.25   1.17 1.17 1.2 1.38 1.38 1.14 

Uranium-235 (pCi/g)   0.17(J) 0.2 0.05 0 0.15 0.21 0.28 0.12(J) 0.05(J)   0.18 0.08(U) 0.12 0.03(U) 0.03(U) 0.04(U) 

Uranium-235/236 (pCi/g)                     0.09(U)             

Uranium-238 (pCi/g)   1.69 1.4 1.07 1.73 1.24 1.24 0.87 1.21 1.23 0.86 1.46 1.19 1.17 1.34 1.34 1.22 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 47. Surface Water Results for SWSD022 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 10/28/2010 

Volatile Organic Compounds                                       

1,1,1-Trichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L)                       1(U) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L)                       1(U) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L)                       5(U) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L)                       5(U) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L)                       5(U) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L)                       5(U) 5(U) 5(U) U   0.44(U)     

Benzene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L)                       1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L)                       1(U) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L)                       1(U) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L)                       5(U) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L)                       1(U) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L)                       1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)                       1(U) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L)                       1(U) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L)                       1(U) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L)                       3.95 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L)                       5(U) 10(U) 10(U) U   0.2(U)     

Styrene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L)                       2.08 2(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L)                       1(U) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L)                       1(U) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L)                       1.73 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L)                       1(U) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L)                       1(U) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals                                       

Aluminum (µg/L)                       626 65.8 65.8 38   420     

Antimony (µg/L)                       0.72(J) 1.5(J) 1.5(J) 0.56   0.95     

Arsenic (µg/L)                       1.5(U) 1.5(U) 1.5(U) 1.6   3.2     

Barium (µg/L)                       67.4 60 60 66   94     

Beryllium (µg/L)                       0.1(U) 0.1(U) 0.1(U) 0.3(U)   0.12(U)     

Boron (µg/L)                       454 760 760 510   750     

Cadmium (µg/L)                       0.11(U) 0.11(U) 0.11(U) 2(U)   0.16(J)     

Calcium (µg/L)                       106000 149000 149000 190000   170000     

Chromium (µg/L)                       6.5 3.5 3.5 0.13(U)   2.5     

Cobalt (µg/L)                       0.57(J) 0.61(J) 0.61(J) 0.12(U)   0.54(J)     

Copper (µg/L)                       7.3 3.4 3.4 3.3   11     

Iron (µg/L)                       1090 1110 1110 320   470     

Lead (µg/L)                       0.71(J) 0.5(U) 0.5(U) 0.13(U)   1.4     

Lithium (µg/L)                       9.5(J) 24.4 24.4 35   100(U)     

Magnesium (µg/L)                       22600 38400 38400 72000   66000     
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Table 47. Surface Water Results for SWSD022  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 10/28/2010 

Manganese (µg/L)                       137 71.4 71.4 460   77     

Mercury (µg/L)                       0.03(U) 0.07(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L)                       3.7 5.9 5.9 6.7   9.5     

Potassium (µg/L)                       4440 7540(J) 7540(J) 9200   10000     

Selenium (µg/L)                       1(U) 1(U) 1(U) 5.9   10     

Silver (µg/L)                       0.2(U) 0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L)                       15400 84300 84300 130000   120000     

Thallium (µg/L)                       0.37(J) 0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L)                       4.1(J) 3(U) 3(U) 0.14(U)   2.3     

Zinc (µg/L)                       7.9(J) 8.7(J) 8.7(J) 15   23     

Polycyclic Aromatic Hydrocarbons                                       

Acenaphthene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Anthracene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Pyrene (µg/L)                       0.05(U) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB                                       

Aroclor-1016 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L)                       0.09(U) 0.1(U) 0.1(U) 0.03(U)   0.04(U)     

Pesticides                                       

4,4'-DDD (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     



Page 3 of 3 

Table 47. Surface Water Results for SWSD022  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 Fall 2008 10/30/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 10/28/2010 

Endrin ketone (µg/L)                       0.04(U) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L)                       0.02(U) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L)                       0.19(U) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L)                       0.48(U) 0.47(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds                                       

Radium-226 (pCi/L) 0.17 0.62(UJ) 0.1 0.1 0.37 0.28 0.2(U) 0.49 1.06 0.14(J) 0.8 -0.15(U) 0.58 0.58 0.87(U) 0.27(U) 0.27(U)   0.2(U) 

Radium-228 (pCi/L) 0.18 0.15(UJ) U 0.72 0.51 0.4 1.18 0.68(U) 1.14 0.17(U) -1.35(U) 1.03 0.38(U) 0.38(U) 0.33(U) 1.23 1.23 -0.05(U) 0.49 

Thorium-228 (pCi/L)                     0.76 0.03(U) 0.06(U) 0.06(U) 0.21(U) -0.09(U) -0.09(U) 0.06(U) -0.04(U) 

Thorium-230 (pCi/L) 0.29 0.41 0.1 0.76 0.28 0.9 0.40(U) 0.38(U) 0.41 0.05(UJ) 0.72 0.06(U) 0.02(U) 0.02(U) 0.19(U) 0.14(U) 0.14(U) 0.15(U) 0.12(U) 

Thorium-232 (pCi/L) 0.38 0.11(UJ) U 0.62 0.18 0.05 0.09(U) 0.07(U) 0.37 0(UJ) 0.52 0.05(U) -0.04(U) -0.04(U) -0.01(U) -0.03(U) -0.03(U) 0.05(U) 0.09(U) 

Total Radium (pCi/L)                     0.8* 1.03*   0.58* U *   1.23*     

Total Thorium (pCi/L)                       U *   U * U *   U *     

Total Uranium (pCi/L) 7.47 14.08* 4* 4.15* 5.8* 7.19* 3.76 10.51* 5.75* 4.46* 3.81* 10.28*   3.85* 7.58*   4.9*     

Uranium-233/234 (pCi/L)                         2.16             

Uranium-234 (pCi/L)   6.42 2 2.23 2.65 3.58 0.418 5.44 2.9 2.33 2.07 5.03   2.16 3.64 2.64 2.64 3.52 4.98 

Uranium-235 (pCi/L)   0.44 U 0.13 0.4 0.2 3.21 0.43(U) 0.13(J) 0.17(J) 0.16(U) 0.35(U)   0.2 0.55 0.13(U) 0.13(U) 0.26 0.34 

Uranium-235/236 (pCi/L)                         0.2             

Uranium-238 (pCi/L)   7.22 2 1.79 2.75 3.41 7.39* 5.07 2.72 1.96 1.74 5.25 1.49 1.49 3.4 2.26 2.26 3.36 4.66 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 48.  Sediment Results for SWSD022 

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/18/2009 Fall 2009 10/27/2009 5/18/2010 

Volatile Organic Compounds                                   

1,1,1-Trichloroethane (µg/kg)                       2.45(U) 4.51(U) 26(U)   0.7(U)   

1,1,2,2-Tetrachloroethane (µg/kg)                       2.45(U) 4.51(U) 48(U)   1.3(U)   

1,1,2-Trichloroethane (µg/kg)                       2.45(U) 4.51(U) 33(U)   0.9(U)   

1,1-Dichloroethane (µg/kg)                       2.45(U) 4.51(U) 33(U)   0.88(U)   

1,1-Dichloroethylene (µg/kg)                       2.45(U) 4.51(U) 34(U)   0.9(U)   

1,2-Dichloroethane (µg/kg)                       2.45(U) 4.51(U) 29(U)   0.78(U)   

1,2-Dichloropropane (µg/kg)                       2.45(U) 4.51(U) 43(U)   1.2(U)   

2-Butanone (µg/kg)                       12.2(J) 22.5(U) 110(U)   30   

2-Hexanone (µg/kg)                       12.3(U) 22.5(U) 54(U)   1.4(U)   

4-Methyl-2-pentanone (µg/kg)                       12.3(U) 22.5(U) 41(U)   1.1(U)   

Acetone (µg/kg)                       37.7 22.5(U) 86(U)   66000(R)   

Benzene (µg/kg)                       2.45(U) 4.51(U) 26(U)   0.69(U)   

Bromodichloromethane (µg/kg)                       2.45(U) 4.51(U) 25(U)   0.67(U)   

Bromoform (µg/kg)                       2.45(U) 4.51(U) 33(U)   0.89(U)   

Bromomethane (µg/kg)                       2.45(U) 4.51(U) 250(U)   6.9(U)   

Carbon disulfide (µg/kg)                       12.3(U) 22.5(U) 72(U)   1.9(U)   

Carbon tetrachloride (µg/kg)                       2.45(U) 4.51(U) 30(U)   0.82(U)   

Chlorobenzene (µg/kg)                       2.45(U) 4.51(U) 27(U)   0.73(U)   

Chloroethane (µg/kg)                       2.45(U) 4.51(U) 280(U)   7.6(U)   

Chloroform (µg/kg)                       2.45(U) 4.51(U) 26(U)   0.7(U)   

Chloromethane (µg/kg)                       2.45(U) 4.51(U) 35(U)   0.95(U)   

cis-1,2-Dichloroethylene (µg/kg)                       1.61(J) 4.51(U) 34(U)   0.91(U)   

cis-1,3-Dichloropropylene (µg/kg)                       2.45(U) 4.51(U) 23(U)   0.61(U)   

Ethylbenzene (µg/kg)                       2.45(U) 4.51(U) 33(U)   0.88(U)   

Methylene chloride (µg/kg)                       12.3(U) 45.1(U) 120(J)   27(J)   

Styrene (µg/kg)                       2.45(U) 4.51(U) 25(U)   0.68(U)   

Tetrachloroethylene (µg/kg)                       2.45(U) 4.51(U) 37(U)   0.99(U)   

Toluene (µg/kg)                       2.45(U) 4.51(U) 33(U)   0.88(U)   

trans-1,2-Dichloroethylene (µg/kg)                       2.45(U) 4.51(U) 25(U)   0.68(U)   

trans-1,3-Dichloropropylene (µg/kg)                       2.45(U) 4.51(U) 32(U)   0.86(U)   

Trichloroethylene (µg/kg)                       2.45(U) 4.51(U) 60(U)   1.6(U)   

Vinyl chloride (µg/kg)                       2.45(U) 4.51(U) 31(U)   0.83(U)   

Xylenes (total) (µg/kg)                       2.45(U) 4.51(U) 96(U)   2.6(U)   

Metals                                   

Aluminum (mg/kg)                       14500 21000(J) 20000   22000   

Antimony (mg/kg)                       1.6(J) 5.5 0.76   1.9   

Arsenic (mg/kg)                       4.5 9.4 7.2   11   

Barium (mg/kg)                       127 183 150   160   

Beryllium (mg/kg)                       0.71 1 0.73   1.2   

Boron (mg/kg)                       20.2 36.5 23   38   

Cadmium (mg/kg)                       0.41(J) 0.99 1.2   1.1   

Calcium (mg/kg)                       29200 30500(J) 42000   34000   

Chromium (mg/kg)                       32 64.6 45   74   

Cobalt (mg/kg)                       10 15.2 14   16   

Copper (mg/kg)                       36.3 67.4 49   80   

Iron (mg/kg)                       20900 32800 26000   32000   

Lead (mg/kg)                       25.4 51.8(J) 33   63   

Lithium (mg/kg)                       23.3 34.2 47   42   

Magnesium (mg/kg)                       8580 12700(J) 13000   14000   
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Table 48.  Sediment Results for SWSD022  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/18/2009 Fall 2009 10/27/2009 5/18/2010 

Manganese (mg/kg)                       801 819 1600   870   

Mercury (mg/kg)                       0.07 0.16 0.17   0.25   

Nickel (mg/kg)                       23.8 36.7 32   37   

Potassium (mg/kg)                       2720 5660 3600   4300   

Selenium (mg/kg)                       1.3(J) 2.17(U) 1.1   2   

Silver (mg/kg)                       1.1(J) 0.43 0.24   0.24   

Sodium (mg/kg)                       243 582 230   950   

Thallium (mg/kg)                       0.18(J) 0.28(J) 0.15   0.26(J)   

Vanadium (mg/kg)                       27.3 42.9(J) 34   29   

Zinc (mg/kg)                       135 291 450   340   

Polycyclic Aromatic Hydrocarbons                                   

Acenaphthene (µg/kg)                       41.7(U) 74.9(U) 12(U)   14(U)   

Acenaphthylene (µg/kg)                       41.7(U) 74.9(U) 13(U)   16(U)   

Anthracene (µg/kg)                       41.7(U) 74.9(U) 25(J)   33(J)   

Benzo(a)anthracene (µg/kg)                       35.5 76.4 140(J)   390   

Benzo(a)pyrene (µg/kg)                       39.9 68.4 480(J)   710   

Benzo(b)fluoranthene (µg/kg)                       4.17(U) 79.3 280(J)   630   

Benzo(ghi)perylene (µg/kg)                       4.17(U) 52.9 410(J)   450   

Benzo(k)fluoranthene (µg/kg)                       2.08(U) 3.74(U) 85(J)   310   

Chrysene (µg/kg)                       34.7 54.1 130(J)   360   

Dibenzo(a,h)anthracene (µg/kg)                       4.17(U) 7.49(U) 19(U)   23(U)   

Fluoranthene (µg/kg)                       51.9 84.2 670(J)   1300   

Fluorene (µg/kg)                       41.7(U) 74.9(U) 100(J)   5.4(U)   

Indeno(1,2,3-cd)pyrene (µg/kg)                       4.17(U) 7.49(U) 320(J)   470   

Naphthalene (µg/kg)                       41.7(U) 74.9(U) 9(U)   11(U)   

Phenanthrene (µg/kg)                       32.1(J) 41.2(J) 190(J)   220   

Pyrene (µg/kg)                       58.4 84.4 330(J)   470   

PCB                                   

Aroclor-1016 (µg/kg)                       83.3(U) 74.7(U) 10(U)   12(U)   

Aroclor-1221 (µg/kg)                       83.3(U) 74.7(U) 9.9(U)   12(U)   

Aroclor-1232 (µg/kg)                       83.3(U) 74.7(U) 15(U)   18(U)   

Aroclor-1242 (µg/kg)                       83.3(U) 74.7(U) 12(U)   15(U)   

Aroclor-1248 (µg/kg)                       83.3(U) 74.7(U) 12(U)   14(U)   

Aroclor-1254 (µg/kg)                       83.3(U) 48.5(J) 14(U)   17(U)   

Aroclor-1260 (µg/kg)                       83.3(U) 30.1(J) 9.7(U)   12(U)   

Pesticides                                   

4,4'-DDD (µg/kg)                       33.2(U) 59.8(U) 1.8(U)   2.2(U)   

4,4'-DDE (µg/kg)                       33.2(U) 59.8(U) 0.66(U)   0.81(U)   

4,4'-DDT (µg/kg)                       33.2(U) 59.8(U) 0.67(U)   0.82(U)   

Aldrin (µg/kg)                       16.6(U) 29.9(U) 0.62(U)   0.76(U)   

alpha-BHC (µg/kg)                       16.6(U) 29.9(U) 0.52(U)   0.64(U)   

alpha-Chlordane (µg/kg)                       16.6(U) 29.9(U) 0.63(U)   0.77(U)   

beta-BHC (µg/kg)                       16.6(U) 29.9(U) 0.64(U)   0.78(U)   

delta-BHC (µg/kg)                       16.6(U) 29.9(U) 0.51(U)   0.63(U)   

Dieldrin (µg/kg)                       33.2(U) 59.8(U) 0.61(U)   0.74(U)   

Endosulfan I (µg/kg)                       16.6(U) 29.9(U) 0.6(U)   0.73(U)   

Endosulfan II (µg/kg)                       33.2(U) 59.8(U) 0.77(U)   0.93(U)   

Endosulfan sulfate (µg/kg)                       33.2(U) 59.8(U) 0.77(U)   0.93(U)   

Endrin (µg/kg)                       33.2(U) 59.8(U) 0.84(U)   1(U)   

Endrin aldehyde (µg/kg)                       33.2(U) 59.8(U) 0.72(U)   0.88(U)   
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Table 48.  Sediment Results for SWSD022  

Parameter (unit) 4/30/1997 4/9/1998 6/9/1999 7/19/2000 5/7/2001 5/20/2002 5/15/2003 4/27/2004 5/25/2005 5/18/2006 6/14/2007 6/17/2008 10/30/2008 5/18/2009 Fall 2009 10/27/2009 5/18/2010 

Endrin ketone (µg/kg)                       33.2(U) 59.8(U) 0.7(U)   0.85(U)   

gamma-BHC (Lindane) (µg/kg)                       16.6(U) 29.9(U) 0.59(U)   0.72(U)   

gamma-Chlordane (µg/kg)                       16.6(U) 29.9(U) 0.81(U)   0.98(U)   

Heptachlor (µg/kg)                       16.6(U) 29.9(U) 0.66(U)   0.81(U)   

Heptachlor epoxide (µg/kg)                       16.6(U) 29.9(U) 0.64(U)   0.78(U)   

Methoxychlor (µg/kg)                       166(U) 299(U) 0.87(U)   1.1(U)   

Toxaphene (µg/kg)                       829(U) 1490(U) 17(U)   20(U)   

Radiological Compounds                                   

Radium-226 (pCi/g) 0.39 2.53 2.2 0.2 0.97 1.77 1.01 1.21 1.38 1.7 1.63 1.82 1.14 1.08 0.97 0.97 0.85 

Radium-228 (pCi/g) 1.1 1 2.5 1.46 1.26 0.91 1.25 0.91 0.95 1.19 1.33 0.88(U) 1.88 1.4(J) 1.69 1.69 1.13(U) 

Thorium-228 (pCi/g)                       1.8(J) 1.52 2.13 1.58 1.58 1.53 

Thorium-230 (pCi/g) 1.53 1.34 2 1.12 2.05 1.83 2.44 1.58 1.28 1.26 1.85 1.27 1.25 1.69 1.18 1.18 1.41 

Thorium-232 (pCi/g) 1.34 0.7 1.4 1.4 1.57 0.9 0.86 0.9 0.85 1.05 1.5 1.27 1.21 1.02 1.02 1.02 1.32 

Total Radium (pCi/g)                     2.96* 1.82* 3.02* 2.48*   2.66*   

Total Uranium (pCi/g) 1.85 3.07* 3.6* 1.9* 4.3* 3.55* 2.68* 2.29* 2.59* 3.37* 2.37* 4.68* 3.96* 4.48*   6.48*   

Uranium-233/234 (pCi/g)                     1.04(J)             

Uranium-234 (pCi/g)   1.46 1.8 0.89 2.01 1.83 1.49 1.11 1.21 1.82   2.33 1.99 2.15 3.11 3.11 2.59 

Uranium-235 (pCi/g)   0.01(UJ) 0.1 0.06 0.29 0.18 0.15(U) 0.22 0.06(U) 0.08(J)   0.15 0.13(U) 0.21 0.32 0.32 0.07(U) 

Uranium-235/236 (pCi/g)                     0.15(U)             

Uranium-238 (pCi/g)   1.6 1.7 0.95 2 1.54 1.04 0.95 1.38 1.55 1.33 2.2 1.97 2.12 3.06 3.06 2.57 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is unusable. 
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Table 49. Surface Water Results for SWSD023 

Parameter (unit) 6/10/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Volatile Organic Compounds               

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L) 5(U) 5(U) 7.3(J)   0.44(U)     

Benzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 10(U) 0.2(U)   0.2(U)     

Styrene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals               

Aluminum (µg/L) 622 166 340   69     

Antimony (µg/L) 1.8(J) 1.6(J) 2.5   2.2     

Arsenic (µg/L) 1.7(J) 1.5(J) 3.6   0.85     

Barium (µg/L) 73.7 44.2 97   70     

Beryllium (µg/L) 0.1(U) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L) 356 211 210         

Cadmium (µg/L) 0.11(U) 0.11(U) 0.12(U)   0.12(U)     

Calcium (µg/L) 170000 162000 84000   150000     

Chromium (µg/L) 2.8(J) 1.5(U) 0.13(U)   0.8(J)     

Cobalt (µg/L) 1 0.55(J) 0.12(U)   0.3(J)     

Copper (µg/L) 8.8 6.7 4.2   4.7     

Iron (µg/L) 1770 980 840   230     

Lead (µg/L) 3.7 1.6(J) 3.6   1.1(J)     

Lithium (µg/L) 28.3 10.3 13         
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Table 49. Surface Water Results for SWSD023  

Parameter (unit) 6/10/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Magnesium (µg/L) 54000 44100 48000   41000     

Manganese (µg/L) 262 18.9 78   33     

Mercury (µg/L) 0.03(U) 0.07(U) 0.03(U)   0.04(U)     

Nickel (µg/L) 10.4 8.5 6.7   6.9     

Potassium (µg/L) 8790 4330 5700   5900     

Selenium (µg/L) 1.4(J) 1.2(J) 0.45(U)   1.3(J)     

Silver (µg/L) 0.2(U) 0.2(U)     0.39(U)     

Sodium (µg/L) 127000 87800(J) 75000   44000     

Thallium (µg/L) 0.46(J) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L) 3(U) 3(U) 1.6   0.26(J)     

Zinc (µg/L) 26.2(J) 22.8 24   41     

Polycyclic Aromatic Hydrocarbons               

Acenaphthene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Anthracene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

Aroclor-1016 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides               

4,4'-DDD (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L) 0.09 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 49. Surface Water Results for SWSD023  

Parameter (unit) 6/10/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Endrin aldehyde (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin ketone (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds               

Radium-226 (pCi/L) 0.42 0.48(U) 0.18(U) 0.88 0.88 0.16(U) 0.58 

Radium-228 (pCi/L) 0.13(U) 1.73(J) 1.02(U) 0.45(U) 0.45(U) 0.44(U) 0.06(U) 

Thorium-228 (pCi/L) 0.1(U) 0.06(U) 0.02(U) 0.02(U) 0.02(U) 0.04(U) 0.02(U) 

Thorium-230 (pCi/L) -0.03(U) -0.01(U) 1.18 0.28(J) 0.28(J) 0.17(J) 0.02(U) 

Thorium-232 (pCi/L) 0.04(U) 0(U) 0.11(U) 0.03(U) 0.03(U) 0.02(U) 0.15(U) 

Total Radium (pCi/L) 0.42* 1.73* U *   0.88*     

Total Thorium (pCi/L) U * U * 1.18*   0.28*     

Total Uranium (pCi/L) 3.27* 3.15* 1.6*   2.91*     

Uranium-234 (pCi/L) 1.87 1.6 0.99(J) 1.81 1.81 1.4 1.79 

Uranium-235 (pCi/L) 0.05(U) 0.04(U) -0.02(U) 0.06(U) 0.06(U) -0.01(U) 0.11(U) 

Uranium-238 (pCi/L) 1.4 1.55 0.61 1.1 1.1 0.66 0.9 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were 
detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is 
unusable. 
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Table 50.  Sediment Results for SWSD023 

Parameter (unit) 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Volatile Organic Compounds             

1,1,1-Trichloroethane (µg/kg) 1.51(U) 1.72(U) 21(U)   0.31(U)   

1,1,2,2-Tetrachloroethane (µg/kg) 1.51(U) 1.72(U) 39(U)   0.57(U)   

1,1,2-Trichloroethane (µg/kg) 1.51(U) 1.72(U) 27(U)   0.39(U)   

1,1-Dichloroethane (µg/kg) 1.51(U) 1.72(U) 27(U)   0.39(U)   

1,1-Dichloroethylene (µg/kg) 1.51(U) 1.72(U) 27(U)   0.4(U)   

1,2-Dichloroethane (µg/kg) 1.51(U) 1.72(U) 24(U)   0.34(U)   

1,2-Dichloropropane (µg/kg) 1.51(U) 1.72(U) 35(U)   0.5(U)   

2-Butanone (µg/kg) 4.35(J) 8.6(U) 87(U)   16(U)   

2-Hexanone (µg/kg) 7.57(U) 8.6(U) 43(U)   0.63(U)   

4-Methyl-2-pentanone (µg/kg) 7.57(U) 8.6(U) 34(U)   0.49(U)   

Acetone (µg/kg) 7.57(U) 12.7 69(U)   3500(R)   

Benzene (µg/kg) 1.51(U) 1.72(U) 21(U)   0.3(U)   

Bromodichloromethane (µg/kg) 1.51(U) 1.72(U) 20(U)   0.29(U)   

Bromoform (µg/kg) 1.51(U) 1.72(U) 27(U)   0.39(U)   

Bromomethane (µg/kg) 1.51(U) 1.72(U) 210(U)   3(U)   

Carbon disulfide (µg/kg) 7.57(U) 8.6(U) 58(U)   0.84(U)   

Carbon tetrachloride (µg/kg) 1.51(U) 1.72(U) 25(U)   0.36(U)   

Chlorobenzene (µg/kg) 1.51(U) 1.72(U) 22(U)   0.32(U)   

Chloroethane (µg/kg) 1.51(U) 1.72(U) 230(U)   3.3(U)   

Chloroform (µg/kg) 1.51(U) 1.72(U) 21(U)   0.31(U)   

Chloromethane (µg/kg) 1.51(U) 1.72(U) 29(U)   0.42(U)   

cis-1,2-Dichloroethylene (µg/kg) 1.51(U) 11.9 27(U)   0.4(U)   

cis-1,3-Dichloropropylene (µg/kg) 1.51(U) 1.72(U) 18(U)   0.27(U)   

Ethylbenzene (µg/kg) 1.51(U) 1.72(U) 27(U)   0.39(U)   

Methylene chloride (µg/kg) 7.57(U) 17.2(U) 74(J)   13(J)   

Styrene (µg/kg) 1.51(U) 1.72(U) 20(U)   0.3(U)   

Tetrachloroethylene (µg/kg) 1.51(U) 28.9 30(U)   0.44(U)   

Toluene (µg/kg) 1.51(U) 1.72(U) 26(U)   0.39(U)   

trans-1,2-Dichloroethylene (µg/kg) 1.51(U) 1.72(U) 21(U)   0.3(U)   

trans-1,3-Dichloropropylene (µg/kg) 1.51(U) 1.72(U) 26(U)   0.38(U)   

Trichloroethylene (µg/kg) 1.51(U) 14.1 49(U)   0.71(U)   

Vinyl chloride (µg/kg) 1.51(U) 1.72(U) 25(U)   0.36(U)   

Xylenes (total) (µg/kg) 1.51(U) 1.72(U) 78(U)   1.1(U)   

Metals             

Aluminum (mg/kg) 12300 5960 21000   15000   

Antimony (mg/kg) 1(J) 2.1 1.2   0.84   

Arsenic (mg/kg) 4.7(J) 2.5 7.7   5.1   

Barium (mg/kg) 115 54.5 150   120   

Beryllium (mg/kg) 0.59(J) 0.27 0.6   0.77   

Boron (mg/kg) 13.6(J) 9.5 18       

Cadmium (mg/kg) 0.58(J) 0.35(J) 1.5   0.76   

Calcium (mg/kg) 45700 21300 83000   60000   

Chromium (mg/kg) 19.9(J) 11 32   24   

Cobalt (mg/kg) 7.8(J) 3.8 11   9.4   

Copper (mg/kg) 54.4(J) 72(J) 81   64   

Iron (mg/kg) 20900 8310 25000   20000   

Lead (mg/kg) 63.7(J) 39.8 130   71   

Lithium (mg/kg) 20.5 9.5 40       

Magnesium (mg/kg) 18500 9260 32000   23000   
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Table 50.  Sediment Results for SWSD023  

Parameter (unit) 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Manganese (mg/kg) 568 234 810   530   

Mercury (mg/kg) 0.13 0.19 0.26   0.21   

Nickel (mg/kg) 19.6(J) 10.2 33   26   

Potassium (mg/kg) 2550 1460(J) 3800   2600   

Selenium (mg/kg) 0.85 0.89(U) 0.4   0.8   

Silver (mg/kg) 0.87 0.26(J) 0.57   0.28   

Sodium (mg/kg) 267(J) 251 380   370   

Thallium (mg/kg) 0.13(J) 0.15(J) 0.16   0.15(J)   

Vanadium (mg/kg) 24.9 13.2 33   20   

Zinc (mg/kg) 294 163 780   430   

Polycyclic Aromatic Hydrocarbons             

Acenaphthene (µg/kg) 29.8(U) 61.8(U) 350(J)   340   

Acenaphthylene (µg/kg) 29.8(U) 61.8(U) 10(U)   6.8(U)   

Anthracene (µg/kg) 48.5(J) 57.3(J) 93(J)   41(J)   

Benzo(a)anthracene (µg/kg) 276(J) 323 530(J)   360   

Benzo(a)pyrene (µg/kg) 298(J) 351 1400(J)   530   

Benzo(b)fluoranthene (µg/kg) 1040(J) 408 860(J)   490   

Benzo(ghi)perylene (µg/kg) 247(J) 251 1300(J)   460   

Benzo(k)fluoranthene (µg/kg) 1.49(U) 3.09(U) 430(J)   260   

Chrysene (µg/kg) 237(J) 256 510(J)   390   

Dibenzo(a,h)anthracene (µg/kg) 2.98(U) 6.18(U) 65(J)   130   

Fluoranthene (µg/kg) 482(J) 492 2300(J)   1100   

Fluorene (µg/kg) 29.8(U) 61.8(U) 210(J)   92   

Indeno(1,2,3-cd)pyrene (µg/kg) 2.98(U) 6.18(U) 430(J)   530   

Naphthalene (µg/kg) 29.8(U) 61.8(U) 7.1(U)   4.7(U)   

Phenanthrene (µg/kg) 227(J) 275 570(J)   260   

Pyrene (µg/kg) 371(J) 444 1100(J)   490   

PCB             

Aroclor-1016 (µg/kg) 59.2(U) 30.9(U) 7.9(U)   5.2(U)   

Aroclor-1221 (µg/kg) 59.2(U) 30.9(U) 7.8(U)   5.2(U)   

Aroclor-1232 (µg/kg) 59.2(U) 30.9(U) 12(U)   7.8(U)   

Aroclor-1242 (µg/kg) 58.9(J) 30.9(U) 9.7(U)   6.5(U)   

Aroclor-1248 (µg/kg) 59.2(U) 33.6 9.2(U)   6.1(U)   

Aroclor-1254 (µg/kg) 61.8 33.4 11(U)   7.3(U)   

Aroclor-1260 (µg/kg) 59.2(U) 38.3(J) 7.6(U)   5.1(U)   

Pesticides             

4,4'-DDD (µg/kg) 47.5(U) 24.6(U) 1.4(U)   0.94(U)   

4,4'-DDE (µg/kg) 47.5(U) 24.6(U) 0.52(U)   0.35(U)   

4,4'-DDT (µg/kg) 47.5(U) 24.6(U) 0.53(U)   0.35(U)   

Aldrin (µg/kg) 23.8(U) 12.3(U) 0.49(U)   0.33(U)   

alpha-BHC (µg/kg) 23.8(U) 12.3(U) 0.41(U)   0.27(U)   

alpha-Chlordane (µg/kg) 23.8(U) 12.3(U) 0.5(U)   0.33(U)   

beta-BHC (µg/kg) 23.8(U) 12.3(U) 0.5(U)   0.34(U)   

delta-BHC (µg/kg) 23.8(U) 12.3(U) 0.4(U)   0.27(U)   

Dieldrin (µg/kg) 47.5(U) 24.6(U) 0.48(U)   0.32(U)   

Endosulfan I (µg/kg) 23.8(U) 12.3(U) 0.47(U)   0.31(U)   

Endosulfan II (µg/kg) 47.5(U) 24.6(U) 0.6(U)   0.4(U)   

Endosulfan sulfate (µg/kg) 47.5(U) 24.6(U) 0.6(U)   0.4(U)   

Endrin (µg/kg) 47.5(U) 24.6(U) 0.66(U)   0.44(U)   

Endrin aldehyde (µg/kg) 47.5(U) 24.6(U) 0.57(U)   0.38(U)   
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Table 50.  Sediment Results for SWSD023  

Parameter (unit) 6/11/2008 10/29/2008 5/19/2009 Fall 2009 10/27/2009 5/19/2010 

Endrin ketone (µg/kg) 47.5(U) 24.6(U) 0.55(U)   0.37(U)   

gamma-BHC (Lindane) (µg/kg) 23.8(U) 12.3(U) 0.47(U)   0.31(U)   

gamma-Chlordane (µg/kg) 23.8(U) 12.3(U) 0.63(U)   0.42(U)   

Heptachlor (µg/kg) 23.8(U) 12.3(U) 0.52(U)   0.35(U)   

Heptachlor epoxide (µg/kg) 23.8(U) 12.3(U) 0.51(U)   0.34(U)   

Methoxychlor (µg/kg) 238(U) 123(U) 0.69(U)   0.46(U)   

Toxaphene (µg/kg) 1190(U) 616(U) 13(U)   8.7(U)   

Radiological Compounds             

Radium-226 (pCi/g) 1.31 0.98 0.28(U) 0.53(J) 0.53(J) 0.76 

Radium-228 (pCi/g) 0.96 1.85 0.86(U) 0.54(U) 0.54(U) 1.1 

Thorium-228 (pCi/g) 1.23 0.76 1.04 1.2(J) 1.2(J) 1.15 

Thorium-230 (pCi/g) 0.88 0.52(J) 0.9 1.19 1.19 1.04 

Thorium-232 (pCi/g) 0.88 0.91 0.82 1.18 1.18 1.13 

Total Radium (pCi/g) 2.27* 2.82* U *   1.06*   

Total Uranium (pCi/g) 1.82* 1.8* 2.38*   1.95*   

Uranium-234 (pCi/g) 0.6 0.9 1.1 1.09 1.09 1.13 

Uranium-235 (pCi/g) 0.04(U) 0.02 0.1 0.07 0.07 0.09(U) 

Uranium-238 (pCi/g) 1.22 0.88 1.18 0.79 0.79 0.82 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no 
isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical 
result is unusable. 
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Table 51.  Surface Water Results for SWSD024 

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Volatile Organic Compounds               

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 2.7(J)   0.4(U)     

Acetone (µg/L) 5(U) 5(U) 5(U)   3.8(J)     

Benzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 10(U) 0.2(U)   0.2(U)     

Styrene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals               

Aluminum (µg/L) 289 1030(J) 410   120     

Antimony (µg/L) 0.58(J) 2.3 11   1.6     

Arsenic (µg/L) 1.5(U) 1.5(U) 2.2   1.5     

Barium (µg/L) 59.6(J) 26.4 36   54     

Beryllium (µg/L) 0.1(U) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L) 558 348 170         

Cadmium (µg/L) 0.11(U) 0.11(U) 0.12   0.12(U)     

Calcium (µg/L) 169000 172000 140000   110000     

Chromium (µg/L) 3.1(J) 2(J) 0.13(U)   1.3(J)     

Cobalt (µg/L) 1.5 0.98(J) 0.12(U)   0.58(J)     

Copper (µg/L) 4 5.5 3.4   2.6     

Iron (µg/L) 2700 1960 1300   700     

Lead (µg/L) 0.5(U) 1.1(J) 0.13(U)   0.15(J)     

Lithium (µg/L) 17.4 16.7 12         

Magnesium (µg/L) 90100 58100 51000   32000     
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Table 51.  Surface Water Results for SWSD024  

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Manganese (µg/L) 1230 49.9 640   250     

Mercury (µg/L) 0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L) 5 4.9 5.7   6.5     

Potassium (µg/L) 15100 13200 7000   6400     

Selenium (µg/L) 1(U) 1(U) 2.9   3.2     

Silver (µg/L) 0.2(U) 0.2(U) 0.84   0.39(U)     

Sodium (µg/L) 14700 6750 16000   10000     

Thallium (µg/L) 0.3(U) 0.3(U) 0.16   0.16(U)     

Vanadium (µg/L) 3(U) 3(U) 1.1   0.53     

Zinc (µg/L) 18.1 21 23   30     

Polycyclic Aromatic Hydrocarbons               

Acenaphthene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Anthracene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB               

Aroclor-1016 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L) 0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L) 0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides               

4,4'-DDD (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 51.  Surface Water Results for SWSD024  

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 11/1/2010 

Endrin ketone (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L) 0.48(U) 0.48(U) 0.04(U)   0.04(U)     

Radiological Compounds               

Radium-226 (pCi/L) 0.56 0.31(U) 1.56(J) 0.19(U) 0.19(U) 0.36(U) 0.72 

Radium-228 (pCi/L) 0.29(U) 1.76(J) 0.52(U) 0.78(U) 0.78(U) 0.3(U) 0.39 

Thorium-228 (pCi/L) 0.11(U) 0.07(U) 0.09(U) 0.04(U) 0.04(U) 0.14(U) 0.07(U) 

Thorium-230 (pCi/L) 1.43 0.12(U) 0.12(U) 0.55(J) 0.55(J) 0.19(J) -0.14(U) 

Thorium-232 (pCi/L) 0.04(U) 0(U) 0(U) 0.02(U) 0.02(U) 0.06(U) 0.16 

Total Radium (pCi/L) 0.56* 1.76* 1.56*   U *     

Total Thorium (pCi/L) 1.43* U * U *   0.55*     

Total Uranium (pCi/L) 3.97* 2.76* 8.18*   8.41*     

Uranium-234 (pCi/L) 2.18 1.74 3.71 4.16 4.16 5.43 5.1 

Uranium-235 (pCi/L) 0.16 0.03(U) 0.54 0.24 0.24 0.22(U) 0.21 

Uranium-238 (pCi/L) 1.63 1.02 3.93 4.01 4.01 4.45 3.96 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were 
detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is 
unusable. 
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Table 52.  Sediment Results for SWSD024 

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 

Volatile Organic Compounds             

1,1,1-Trichloroethane (µg/kg) 3.05(U) 2.95(U) 25(U)   0.4(U)   

1,1,2,2-Tetrachloroethane (µg/kg) 3.05(U) 2.95(U) 47(U)   0.75(U)   

1,1,2-Trichloroethane (µg/kg) 3.05(U) 2.95(U) 33(U)   0.52(U)   

1,1-Dichloroethane (µg/kg) 3.05(U) 2.95(U) 32(U)   0.51(U)   

1,1-Dichloroethylene (µg/kg) 3.05(U) 2.95(U) 33(U)   0.52(U)   

1,2-Dichloroethane (µg/kg) 3.05(U) 2.95(U) 29(U)   0.45(U)   

1,2-Dichloropropane (µg/kg) 3.05(U) 2.95(U) 42(U)   0.66(U)   

2-Butanone (µg/kg) 52.5(J) 14.7(U) 110(U)   1.7(U)   

2-Hexanone (µg/kg) 15.2(U) 14.7(U) 53(U)   0.83(U)   

4-Methyl-2-pentanone (µg/kg) 15.2(U) 14.7(U) 41(U)   0.64(U)   

Acetone (µg/kg) 150(J) 14.7(U) 84(U)   310(R)   

Benzene (µg/kg) 3.05(U) 2.95(U) 25(U)   0.4(U)   

Bromodichloromethane (µg/kg) 3.05(U) 2.95(U) 24(U)   0.39(U)   

Bromoform (µg/kg) 3.05(U) 2.95(U) 33(U)   0.51(U)   

Bromomethane (µg/kg) 3.05(U) 2.95(U) 250(U)   3.9(U)   

Carbon disulfide (µg/kg) 15.2(U) 14.7(U) 70(U)   1.1(U)   

Carbon tetrachloride (µg/kg) 3.05(U) 2.95(U) 30(U)   0.47(U)   

Chlorobenzene (µg/kg) 3.05(U) 2.95(U) 27(U)   0.42(U)   

Chloroethane (µg/kg) 3.05(U) 2.95(U) 280(U)   4.4(U)   

Chloroform (µg/kg) 3.05(U) 2.95(U) 25(U)   0.4(U)   

Chloromethane (µg/kg) 3.05(U) 2.95(U) 35(U)   0.55(U)   

cis-1,2-Dichloroethylene (µg/kg) 3.05(U) 6.18 33(U)   0.52(U)   

cis-1,3-Dichloropropylene (µg/kg) 3.05(U) 2.95(U) 22(U)   0.35(U)   

Ethylbenzene (µg/kg) 3.05(U) 2.95(U) 32(U)   0.51(U)   

Methylene chloride (µg/kg) 15.2(U) 29.5(U) 90(J)   15(J)   

Styrene (µg/kg) 3.05(U) 2.95(U) 25(U)   0.39(U)   

Tetrachloroethylene (µg/kg) 3.05(U) 16.1 36(U)   0.57(U)   

Toluene (µg/kg) 3.05(U) 2.95(U) 32(U)   0.51(U)   

trans-1,2-Dichloroethylene (µg/kg) 3.05(U) 2.95(U) 25(U)   0.39(U)   

trans-1,3-Dichloropropylene (µg/kg) 3.05(U) 2.95(U) 31(U)   0.5(U)   

Trichloroethylene (µg/kg) 3.05(U) 7.07 59(U)   0.94(U)   

Vinyl chloride (µg/kg) 3.05(U) 2.95(U) 30(U)   0.48(U)   

Xylenes (total) (µg/kg) 3.05(U) 2.95(U) 95(U)   1.5(U)   

Metals             

Aluminum (mg/kg) 26900 21500(J) 26000   22000   

Antimony (mg/kg) 2.6(J) 1.5(J) 0.85   0.9   

Arsenic (mg/kg) 6.3(J) 6.1(J) 5.2   5.8   

Barium (mg/kg) 195 129(J) 110   130   

Beryllium (mg/kg) 1.4(J) 0.9(J) 0.82   0.98   

Boron (mg/kg) 40.1(J) 38.7(J) 26       

Cadmium (mg/kg) 1.1(J) 0.92 1.4   0.47   

Calcium (mg/kg) 40000 22700(J) 38000   32000   

Chromium (mg/kg) 37.2(J) 27.4(J) 29   28   

Cobalt (mg/kg) 16(J) 11.9(J) 13   14   

Copper (mg/kg) 96.6(J) 65.3(J) 65   52   

Iron (mg/kg) 40900 29000(J) 29000   28000   

Lead (mg/kg) 43.1(J) 32.7(J) 30   27   

Lithium (mg/kg) 47.3 29.3(J) 53       



Page 2 of 3 

Table 52.  Sediment Results for SWSD024  

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 

Magnesium (mg/kg) 17300 11600(J) 17000   14000   

Manganese (mg/kg) 655 375(J) 550   540   

Mercury (mg/kg) 0.2 0.15(J) 0.25   0.23   

Nickel (mg/kg) 40.6(J) 29.2(J) 34   32   

Potassium (mg/kg) 6490 4030(J) 4800   3600   

Selenium (mg/kg) 1.48 1.53(U) 1   0.8   

Silver (mg/kg) 1.5 0.3(U) 0.26   0.18   

Sodium (mg/kg) 425(J) 220(J) 290   280   

Thallium (mg/kg) 0.3(J) 0.25(J) 0.2   0.23   

Vanadium (mg/kg) 50.9 43.2(J) 37   26   

Zinc (mg/kg) 401 426(J) 600   330   

Polycyclic Aromatic Hydrocarbons             

Acenaphthene (µg/kg) 50.6(U) 51.1(U) 1300   8.4(U)   

Acenaphthylene (µg/kg) 50.6(U) 51.1(U) 13(U)   9.4(U)   

Anthracene (µg/kg) 50.6(U) 51.1(U) 29(J)   14(J)   

Benzo(a)anthracene (µg/kg) 33.3(J) 88.8 140   78   

Benzo(a)pyrene (µg/kg) 27.9(J) 93.7 400   120   

Benzo(b)fluoranthene (µg/kg) 5.06(U) 5.11(U) 220   130   

Benzo(ghi)perylene (µg/kg) 5.06(U) 116(J) 150   100   

Benzo(k)fluoranthene (µg/kg) 2.53(U) 2.56(U) 54(J)   42(J)   

Chrysene (µg/kg) 32.9(J) 5.11(U) 170   97   

Dibenzo(a,h)anthracene (µg/kg) 5.06(U) 5.11(U) 18(U)   14(U)   

Fluoranthene (µg/kg) 41.9(J) 104 780   480   

Fluorene (µg/kg) 50.6(U) 51.1(U) 4.3(U)   3.3(U)   

Indeno(1,2,3-cd)pyrene (µg/kg) 5.06(U) 5.11(U) 55(J)   61   

Naphthalene (µg/kg) 50.6(U) 51.1(U) 8.7(U)   6.6(U)   

Phenanthrene (µg/kg) 29.7(J) 60.8 190   86   

Pyrene (µg/kg) 50.1(J) 106 330   96   

PCB             

Aroclor-1016 (µg/kg) 101(U) 10.1(U) 9.7(U)   7.3(U)   

Aroclor-1221 (µg/kg) 101(U) 10.1(U) 9.6(U)   7.2(U)   

Aroclor-1232 (µg/kg) 101(U) 10.1(U) 14(U)   11(U)   

Aroclor-1242 (µg/kg) 101(J) 10.1(U) 12(U)   9(U)   

Aroclor-1248 (µg/kg) 101(U) 29.1 11(U)   8.5(U)   

Aroclor-1254 (µg/kg) 45.6(J) 22.2 14(U)   10(U)   

Aroclor-1260 (µg/kg) 101(U) 12.2 9.4(U)   7.1(U)   

Pesticides             

4,4'-DDD (µg/kg) 40.5(U) 40.9(U) 1.7(U)   1.3(U)   

4,4'-DDE (µg/kg) 40.5(U) 40.9(U) 0.64(U)   0.48(U)   

4,4'-DDT (µg/kg) 40.5(U) 40.9(U) 0.65(U)   0.49(U)   

Aldrin (µg/kg) 20.3(U) 20.4(U) 0.6(U)   0.45(U)   

alpha-BHC (µg/kg) 20.3(U) 20.4(U) 0.51(U)   0.38(U)   

alpha-Chlordane (µg/kg) 20.3(U) 20.4(U) 0.61(U)   0.46(U)   

beta-BHC (µg/kg) 20.3(U) 20.4(U) 12(U)   0.47(U)   

delta-BHC (µg/kg) 20.3(U) 20.4(U) 10(U)   0.37(U)   

Dieldrin (µg/kg) 40.5(U) 40.9(U) 0.59(U)   0.44(U)   

Endosulfan I (µg/kg) 20.3(U) 20.4(U) 0.58(U)   0.44(U)   

Endosulfan II (µg/kg) 40.5(U) 40.9(U) 0.74(U)   0.56(U)   

Endosulfan sulfate (µg/kg) 40.5(U) 40.9(U) 0.74(U)   0.56(U)   
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Table 52.  Sediment Results for SWSD024  

Parameter (unit) 6/13/2008 10/28/2008 5/18/2009 Fall 2009 10/27/2009 5/19/2010 

Endrin (µg/kg) 40.5(U) 40.9(U) 0.81(U)   0.61(U)   

Endrin aldehyde (µg/kg) 40.5(U) 40.9(U) 0.7(U)   0.52(U)   

Endrin ketone (µg/kg) 40.5(U) 40.9(U) 0.68(U)   0.51(U)   

gamma-BHC (Lindane) (µg/kg) 20.3(U) 20.4(U) 12(U)   0.43(U)   

gamma-Chlordane (µg/kg) 20.3(U) 20.4(U) 0.78(U)   0.59(U)   

Heptachlor (µg/kg) 20.3(U) 20.4(U) 13(U)   0.48(U)   

Heptachlor epoxide (µg/kg) 20.3(U) 20.4(U) 12(U)   0.47(U)   

Methoxychlor (µg/kg) 203(U) 204(U) 0.85(U)   0.64(U)   

Toxaphene (µg/kg) 1010(U) 1020(U) 16(U)   12(U)   

Radiological Compounds             

Radium-226 (pCi/g) 0.97 0.66 0.61 0.5(J) 0.5(J) 1.04 

Radium-228 (pCi/g) 0.5 1.1 0.52(U) 0.92 0.92 1.47 

Thorium-228 (pCi/g) 1.35 0.88 1.69 1.09 1.09 1.52 

Thorium-230 (pCi/g) 0.81 0.92(J) 1.28 1.21 1.21 1.06 

Thorium-232 (pCi/g) 0.81 1.22 1.83 1.24 1.24 1.32 

Total Radium (pCi/g) 1.46* 1.76* 0.61*   1.42*   

Total Uranium (pCi/g) 5.62* 6.29* 5.93*   4.24*   

Uranium-234 (pCi/g) 2.8 3.06 2.97 2.33 2.33 2.27 

Uranium-235 (pCi/g) 0.23 0.21 0.28 0.1 0.1 0.14 

Uranium-238 (pCi/g) 2.59 3.02 2.68 1.8 1.8 2.12 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no 
isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical 
result is unusable. 
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Table 53.  Surface Water Results for SWSD025 

Parameter (unit) 10/26/2010 

Radiological Copounds   

Radium-226 (pCi/L) 0.01(U) 

Radium-228 (pCi/L) 0.4(J) 

Thorium-228 (pCi/L) -0.07(U) 

Thorium-230 (pCi/L) -0.01(U) 

Thorium-232 (pCi/L) 0.02(U) 

Uranium-234 (pCi/L) 2.17 

Uranium-235 (pCi/L) 0.12(U) 

Uranium-238 (pCi/L) 2.26 

Total Uranium (pCi/L) 4.43* 

 
* indicates calculated result.  Total radiological 
values reported in pCi/L are the result of summing 
the detected isotopes; if no isotopes were detected 
the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated 
concentration; U = analyte is a non-detect at the 
reporting limit; R = analytical result is unusable. 
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Table 54.  Surface Water Results for WDD 

Parameter (unit) 5/22/2006 11/27/2007 

Radiological Compounds     

Radium-226 (pCi/L) 0.11(U) 0.02(U) 

Radium-228 (pCi/L) 0.2(U) -0.04(U) 

Thorium-228 (pCi/L)   0.1(U) 

Thorium-230 (pCi/L)   0.08(U) 

Thorium-232 (pCi/L)   0.05(U) 

Uranium-234 (pCi/L)   1.3 

Uranium-235/236 (pCi/L)   0.04(U) 

Uranium-238 (pCi/L)   0.88 

Total Uranium (pCi/L)   2.18* 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the 
result of summing the detected isotopes; if no isotopes were detected the total 
value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a 
non-detect at the reporting limit; R = analytical result is unusable. 
Sample WDD was collected in a similar location as WDD3.  Coordinates 
unknown. 
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Table 55. Surface Water Results for WDD1 

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 11/1/2010 

Volatile Organic Compounds               

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L) 5(U) 5(U) 5(U)   2.6(J)     

Benzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L)   1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 10(U) 0.2(U)   0.2(U)     

Styrene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals               

Aluminum (µg/L) 115 417 260   520     

Antimony (µg/L) 2(U) 1.1(J) 0.52   9     

Arsenic (µg/L) 2.8(J) 3.3(J) 2   4.9     

Barium (µg/L) 51 36.2 60   49     

Beryllium (µg/L) 0.1(U) 0.1(U) 0.12(U)   2.4     

Boron (µg/L) 305 265 200   320     

Cadmium (µg/L) 0.23(J) 0.11(U) 0.12(U)   2.9     

Calcium (µg/L) 87800 93100 140000   150000     

Chromium (µg/L) 3.2(J) 1.5(U) 0.13(U)   4.8     

Cobalt (µg/L) 4.7 1.8 2.1   5.5     

Copper (µg/L) 24.3 15.6 34   36     

Iron (µg/L) 910 970 500   1200     

Lead (µg/L) 1.3(J) 0.77(J) 1.7   4.5     

Lithium (µg/L) 16.9 17.4 13   100(U)     
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Table 55. Surface Water Results for WDD1  

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 11/1/2010 

Magnesium (µg/L) 29900 33100 47000   42000     

Manganese (µg/L) 445 20.5 140   110     

Mercury (µg/L) 0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L) 11.1 8.3 8.8   14     

Potassium (µg/L) 101000 74000 100000   120000     

Selenium (µg/L) 1(U) 1(U) 0.45(U)   4.6     

Silver (µg/L) 0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L) 43100 52200 52000   45000     

Thallium (µg/L) 0.3(U) 0.3(U) 0.16(U)   2.6     

Vanadium (µg/L) 3(U) 3(U) 1.5   3.6     

Zinc (µg/L) 274(J) 112 230   230     

Polycyclic Aromatic Hydrocarbons               

Acenaphthene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Anthracene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB               

Aroclor-1016 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L) 0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L) 0.1(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L) 0.1(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides               

4,4'-DDD (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 55. Surface Water Results for WDD1  

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 11/1/2010 

Endrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin ketone (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L) 0.18(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L) 0.45(U) 0.48(U) 0.04(U)   0.04(U)     

Radiological Compounds               

Radium-226 (pCi/L) 0.34(U) 0.39(U) 1.22(J) 0.13(U) 0.13(U) 0.11(U) 0.64 

Radium-228 (pCi/L) 0.88 0.52(U) 1.07 0.76(U) 0.76(U) 0.65(U) 0.08(U) 

Thorium-228 (pCi/L) 0.22(U) 0.13(U) 0.11(U) 0(U) 0(U) -0.07(U) -0.08(U) 

Thorium-230 (pCi/L) 0.06(U) 0.27 0.08(U) 0.37(J) 0.37(J) -0.05(U) -0.06(U) 

Thorium-232 (pCi/L) 0.07(U) 0.06(U) -0.01(U) -0.01(U) -0.01(U) 0.01(U) 0.06(U) 

Total Radium (pCi/L) 0.88* U * 2.29*   U *     

Total Thorium (pCi/L) U * 0.27* U *   0.37*     

Total Uranium (pCi/L) 0.79* 1.31* 2.12*   0.86*     

Uranium-234 (pCi/L) 0.39 0.88 1.01(J) 0.64 0.64 1.46 1.25 

Uranium-235 (pCi/L) -0.01(U) 0.08(U) 0.05(U) 0.11(U) 0.11(U) 0.16(U) 0.07(U) 

Uranium-238 (pCi/L) 0.4 0.42 1.1 0.22 0.22 0.55 1.4 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were 
detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is 
unusable. 
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Table 56.  Sediment Results for WDD1 

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 

Volatile Organic Compounds             

1,1,1-Trichloroethane (µg/kg) 2.67(U) 2.47(U) 36(U)   0.54(U)   

1,1,2,2-Tetrachloroethane (µg/kg) 2.67(U) 2.47(U) 67(U)   1(U)   

1,1,2-Trichloroethane (µg/kg) 2.67(U) 2.47(U) 47(U)   0.69(U)   

1,1-Dichloroethane (µg/kg) 2.67(U) 2.47(U) 46(U)   0.68(U)   

1,1-Dichloroethylene (µg/kg) 2.67(U) 2.47(U) 47(U)   0.7(U)   

1,2-Dichloroethane (µg/kg) 2.67(U) 2.47(U) 41(U)   0.6(U)   

1,2-Dichloropropane (µg/kg) 2.67(U) 2.47(U) 60(U)   0.89(U)   

2-Butanone (µg/kg) 11.6(J) 12.4(U) 150(U)   2.2(U)   

2-Hexanone (µg/kg) 13.3(U) 12.4(U) 75(U)   1.1(U)   

4-Methyl-2-pentanone (µg/kg) 13.3(U) 12.4(U) 58(U)   0.86(U)   

Acetone (µg/kg) 20.3(J) 12.4(U) 120(U)   61(R)   

Benzene (µg/kg) 2.67(U) 2.47(U) 36(U)   0.53(U)   

Bromodichloromethane (µg/kg) 2.67(U) 2.47(U) 35(U)   0.52(U)   

Bromoform (µg/kg) 2.67(U) 2.47(U) 46(U)   0.69(U)   

Bromomethane (µg/kg) 2.67(U) 2.47(U) 360(U)   5.3(U)   

Carbon disulfide (µg/kg) 13.3(U) 12.4(U) 100(U)   1.5(U)   

Carbon tetrachloride (µg/kg) 2.67(U) 2.47(U) 43(U)   0.63(U)   

Chlorobenzene (µg/kg) 2.67(U) 2.47(U) 38(U)   0.56(U)   

Chloroethane (µg/kg) 2.67(U) 2.47(U) 390(U)   5.9(U)   

Chloroform (µg/kg) 2.67(U) 2.47(U) 36(U)   0.54(U)   

Chloromethane (µg/kg) 2.67(U) 2.47(U) 49(U)   0.73(U)   

cis-1,2-Dichloroethylene (µg/kg) 2.67(U) 2.47(U) 47(U)   0.7(U)   

cis-1,3-Dichloropropylene (µg/kg) 2.67(U) 2.47(U) 32(U)   0.47(U)   

Ethylbenzene (µg/kg) 2.67(U) 2.47(U) 46(U)   0.68(U)   

Methylene chloride (µg/kg) 13.3(U) 24.7(U) 96(U)   17(J)   

Styrene (µg/kg) 2.67(U) 2.47(U) 35(U)   0.52(U)   

Tetrachloroethylene (µg/kg) 2.67(U) 2.47(U) 52(U)   0.77(U)   

Toluene (µg/kg) 2.67(U) 2.47(U) 88(J)   0.68(U)   

trans-1,2-Dichloroethylene (µg/kg) 2.67(U) 2.47(U) 36(U)   0.53(U)   

trans-1,3-Dichloropropylene (µg/kg) 2.67(U) 2.47(U) 45(U)   0.66(U)   

Trichloroethylene (µg/kg) 2.67(U) 2.47(U) 84(U)   1.3(U)   

Vinyl chloride (µg/kg) 2.67(U) 2.47(U) 43(U)   0.64(U)   

Xylenes (total) (µg/kg) 2.67(U) 2.47(U) 130(U)   2(U)   

Metals             

Aluminum (mg/kg) 23700 12100(J) 57000   26000   

Antimony (mg/kg) 0.84(U) 1.2(J) 0.07(U)   0.52   

Arsenic (mg/kg) 3.3(J) 2.1(J) 7.5   3.4   

Barium (mg/kg) 156 88.1(J) 340   160   

Beryllium (mg/kg) 1.1(J) 0.57 2   1.2   

Boron (mg/kg) 27.6(J) 13.8 66       

Cadmium (mg/kg) 0.37(J) 0.19(J) 1.6   0.31   

Calcium (mg/kg) 33600 15700(J) 75000   28000   

Chromium (mg/kg) 34.1(J) 19.9 72   42   

Cobalt (mg/kg) 13.3(J) 7.7 27   14   

Copper (mg/kg) 40.1(J) 18 78   44   

Iron (mg/kg) 35100 14600(J) 67000   30000   

Lead (mg/kg) 16.2(J) 8.6 37   18   

Lithium (mg/kg) 43.6 20.8 130       
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Table 56.  Sediment Results for WDD1  

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 9/1/2009 10/26/2009 5/18/2010 

Magnesium (mg/kg) 14100 7370(J) 23000   12000   

Manganese (mg/kg) 834 382(J) 3000   880   

Mercury (mg/kg) 0.04 0.02 0.01(U)   0.06(J)   

Nickel (mg/kg) 31.6(J) 17.2 71   34   

Potassium (mg/kg) 6270 3120(J) 12000   5800   

Selenium (mg/kg) 1.35 1.2(U) 1.2   1.2   

Silver (mg/kg) 1.4 0.24(U) 0.34   0.2   

Sodium (mg/kg) 480(J) 268 720   630   

Thallium (mg/kg) 0.22(J) 0.13(J) 0.16(U)   0.21(J)   

Vanadium (mg/kg) 41.7 20.1 83   29   

Zinc (mg/kg) 152 90.7(J) 930   210   

Polycyclic Aromatic Hydrocarbons             

Acenaphthene (µg/kg) 46.1(U) 41.2(U) 16(U)   11(U)   

Acenaphthylene (µg/kg) 46.1(U) 41.2(U) 18(U)   13(U)   

Anthracene (µg/kg) 46.1(U) 41.2(U) 0.96(U)   2.8(J)   

Benzo(a)anthracene (µg/kg) 4.61(U) 4.12(U) 40(J)   82   

Benzo(a)pyrene (µg/kg) 4.61(U) 20.2 290   110   

Benzo(b)fluoranthene (µg/kg) 4.61(U) 4.12(U) 3.2(U)   120   

Benzo(ghi)perylene (µg/kg) 4.61(U) 12.7 150   140   

Benzo(k)fluoranthene (µg/kg) 2.31(U) 2.06(U) 33(J)   34(J)   

Chrysene (µg/kg) 4.61(U) 23.7 59(J)   79(J)   

Dibenzo(a,h)anthracene (µg/kg) 4.61(U) 4.12(U) 26(U)   18(U)   

Fluoranthene (µg/kg) 20(J) 35.9 330   370   

Fluorene (µg/kg) 46.1(U) 41.2(U) 6.3(U)   4.4(U)   

Indeno(1,2,3-cd)pyrene (µg/kg) 4.61(U) 4.12(U) 7(U)   64(J)   

Naphthalene (µg/kg) 46.1(U) 41.2(U) 13(U)   8.8(U)   

Phenanthrene (µg/kg) 12.5(J) 19.4(J) 99(J)   100   

Pyrene (µg/kg) 19.3(J) 25.4 170   350   

PCB             

Aroclor-1016 (µg/kg) 92.3(U) 8.21(U) 14(U)   9.7(U)   

Aroclor-1221 (µg/kg) 92.3(U) 8.21(U) 14(U)   9.7(U)   

Aroclor-1232 (µg/kg) 92.3(U) 8.21(U) 21(U)   15(U)   

Aroclor-1242 (µg/kg) 92.3(U) 8.21(U) 18(U)   12(U)   

Aroclor-1248 (µg/kg) 92.3(U) 8.21(U) 17(U)   11(U)   

Aroclor-1254 (µg/kg) 92.3(U) 6.8(J) 20(U)   14(U)   

Aroclor-1260 (µg/kg) 92.3(U) 8.21(U) 14(U)   9.5(U)   

Pesticides             

4,4'-DDD (µg/kg) 73.7(U) 32.9(U) 2.6(U)   1.8(U)   

4,4'-DDE (µg/kg) 73.7(U) 32.9(U) 0.94(U)   0.65(U)   

4,4'-DDT (µg/kg) 73.7(U) 32.9(U) 0.95(U)   0.65(U)   

Aldrin (µg/kg) 36.9(U) 16.5(U) 0.88(U)   0.61(U)   

alpha-BHC (µg/kg) 36.9(U) 16.5(U) 0.74(U)   0.51(U)   

alpha-Chlordane (µg/kg) 36.9(U) 16.5(U) 0.9(U)   0.62(U)   

beta-BHC (µg/kg) 36.9(U) 16.5(U) 0.91(U)   0.62(U)   

delta-BHC (µg/kg) 36.9(U) 16.5(U) 0.73(U)   0.5(U)   

Dieldrin (µg/kg) 73.7(U) 32.9(U) 0.86(U)   0.59(U)   

Endosulfan I (µg/kg) 36.9(U) 16.5(U) 0.85(U)   0.59(U)   

Endosulfan II (µg/kg) 73.7(U) 32.9(U) 1.1(U)   0.75(U)   

Endosulfan sulfate (µg/kg) 73.7(U) 32.9(U) 1.1(U)   0.75(U)   
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Table 56.  Sediment Results for WDD1  

Parameter (unit) 6/11/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/18/2010 

Endrin (µg/kg) 73.7(U) 32.9(U) 1.2(U)   0.82(U)   

Endrin aldehyde (µg/kg) 73.7(U) 32.9(U) 1(U)   0.7(U)   

Endrin ketone (µg/kg) 73.7(U) 32.9(U) 0.99(U)   0.68(U)   

gamma-BHC (Lindane) (µg/kg) 36.9(U) 16.5(U) 0.84(U)   0.58(U)   

gamma-Chlordane (µg/kg) 36.9(U) 16.5(U) 1.1(U)   0.79(U)   

Heptachlor (µg/kg) 36.9(U) 16.5(U) 0.94(U)   0.65(U)   

Heptachlor epoxide (µg/kg) 36.9(U) 16.5(U) 0.91(U)   0.63(U)   

Methoxychlor (µg/kg) 369(U) 165(U) 1.2(U)   0.85(U)   

Toxaphene (µg/kg) 1840(U) 823(U) 24(U)   16(U)   

Radiological Compounds             

Radium-226 (pCi/g) 1.07 0.83 0.48 0.81 0.81 1.56 

Radium-228 (pCi/g) 1.17 2.42 0.82(U) 0.93 0.93 1.41 

Thorium-228 (pCi/g) 1.23 1.38 1.72 1.3 1.3 1.17 

Thorium-230 (pCi/g) 1.07 1.57 1.46 1.29 1.29 1 

Thorium-232 (pCi/g) 1.36 1.23 1.56 1.35 1.35 1.01 

Total Radium (pCi/g) 2.24* 3.25* 0.48*   1.74*   

Total Uranium (pCi/g) 2.05* 3.31* 2.49*   2.98*   

Uranium-234 (pCi/g) 1.04 1.41 1.26 1.41 1.41 1.32 

Uranium-235 (pCi/g) 0.02(U) 0.06(U) 0.06 0.11(U) 0.11(U) 0.05(U) 

Uranium-238 (pCi/g) 1.01 1.9 1.17 1.45 1.45 1.36 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; 
if no isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = 
analytical result is unusable. 
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Table 57.  Surface Water Results for WDD2 

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/27/2010 

Volatile Organic Compounds               

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L) 5(U) 5(U) 5(U)   3(J)     

Benzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 10(U) 5(U)   0.2(U)     

Styrene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals               

Aluminum (µg/L) 41.9 309 480   330     

Antimony (µg/L) 0.5(U) 1.1(J) 0.13(U)   0.74     

Arsenic (µg/L) 1.5(U) 3.8(J) 2.2   3.1     

Barium (µg/L) 55.9 39 63   57     

Beryllium (µg/L) 0.1(U) 0.1(U) 0.16(U)   0.12(U)     

Boron (µg/L) 354 281 160   300     

Cadmium (µg/L) 0.29(J) 0.11(U) 0.12(U)   0.3(J)     

Calcium (µg/L) 110000 97000 130000   150000     

Chromium (µg/L) 3.6(J) 1.5(U) 0.13(U)   1.7(J)     

Cobalt (µg/L) 6.9 1.9 2.4   3.1     

Copper (µg/L) 20.8 15.3 26   33     

Iron (µg/L) 843 888 760   820     

Lead (µg/L) 1.2(J) 0.59(J) 1.5   1.8     

Lithium (µg/L) 16.6 17.9 12   100(U)     

Magnesium (µg/L) 37300 34500 45000   47000     
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Table 57. Surface Water Results for WDD2  

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/27/2010 

Manganese (µg/L) 168 17.5 120   55     

Mercury (µg/L) 0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L) 13 8.8 10   14     

Potassium (µg/L) 120000 74300 79000   130000     

Selenium (µg/L) 1(U) 1.1(J) 0.45(U)   1.4(J)     

Silver (µg/L) 0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L) 52400 54100 44000   46000     

Thallium (µg/L) 0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L) 3(U) 3(U) 1.5   1.1     

Zinc (µg/L) 304(J) 112 220   240     

Polycyclic Aromatic Hydrocarbons               

Acenaphthene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Anthracene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L) 0.47(U) 0.47(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L) 0.47(U) 0.48(U) 0.04(U)   0.02(U)     

Pyrene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB               

Aroclor-1016 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L) 0.09(U) 0.09(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L) 0.09(U) 0.09(U) 0.03(U)   0.04(U)     

Pesticides               

4,4'-DDD (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 57. Surface Water Results for WDD2  

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/27/2010 

Endrin ketone (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds               

Radium-226 (pCi/L) 0.31(U) 0.33(U) 0.18(U) 0.06(U) 0.06(U) 0.17(U) -.17(U) 

Radium-228 (pCi/L) 0.31(U) 1.65 1.04 0.88(U) 0.88(U) -.02(U) 0.55(J) 

Thorium-228 (pCi/L) 0.07(U) 0.09(U) 0.11(U) 0.06(U) 0.06(U) 0.02(U) -.01(U) 

Thorium-230 (pCi/L) 0.21 0.11(U) 0.33 0.15(U) 0.15(U) 0.21 -.15(U) 

Thorium-232 (pCi/L) 0.04(U) 0.03(U) 0.08(U) 0.01(U) 0.01(U) 0.02(U) 0.03(U) 

Total Radium (pCi/L) U * 1.65* 1.04*   U *     

Total Thorium (pCi/L) 0.21* U * 0.33*   U *     

Total Uranium (pCi/L) 1.81* 1.24* 2.53*   1.87*     

Uranium-234 (pCi/L) 0.89 0.75 1.61(J) 0.99 0.99 0.87 1.14 

Uranium-235 (pCi/L) 0.1 0.1 0.26(U) -.01(U) -.01(U) 0.21 0.49 

Uranium-238 (pCi/L) 0.82 0.39 0.91 0.88 0.88 0.76 1.14 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were 
detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is 
unusable. 
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Table 58.  Sediment Results for WDD2 

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Volatile Organic Compounds             

1,1,1-Trichloroethane (µg/kg) 2.14(U) 2.82(U) 24(U)   0.49(U)   

1,1,2,2-Tetrachloroethane (µg/kg) 2.14(U) 2.82(U) 45(U)   0.92(U)   

1,1,2-Trichloroethane (µg/kg) 2.14(U) 2.82(U) 31(U)   0.63(U)   

1,1-Dichloroethane (µg/kg) 2.14(U) 2.82(U) 30(U)   0.62(U)   

1,1-Dichloroethylene (µg/kg) 2.14(U) 2.82(U) 31(U)   0.64(U)   

1,2-Dichloroethane (µg/kg) 2.14(U) 2.82(U) 27(U)   0.55(U)   

1,2-Dichloropropane (µg/kg) 2.14(U) 2.82(U) 40(U)   0.81(U)   

2-Butanone (µg/kg) 10.7(U) 14.1(U) 99(U)   2(U)   

2-Hexanone (µg/kg) 10.7(U) 14.1(U) 50(U)   1(U)   

4-Methyl-2-pentanone (µg/kg) 10.7(U) 14.1(U) 38(U)   0.79(U)   

Acetone (µg/kg) 10.7(U) 14.1(U) 80(U)   31(R)   

Benzene (µg/kg) 2.14(U) 2.82(U) 24(U)   0.49(U)   

Bromodichloromethane (µg/kg) 2.14(U) 2.82(U) 23(U)   0.47(U)   

Bromoform (µg/kg) 2.14(U) 2.82(U) 31(U)   0.63(U)   

Bromomethane (µg/kg) 2.14(U) 2.82(U) 240(U)   4.8(U)   

Carbon disulfide (µg/kg) 10.7(U) 14.1(U) 67(U)   1.4(U)   

Carbon tetrachloride (µg/kg) 2.14(U) 2.82(U) 28(U)   0.58(U)   

Chlorobenzene (µg/kg) 2.14(U) 2.82(U) 25(U)   0.52(U)   

Chloroethane (µg/kg) 2.14(U) 2.82(U) 260(U)   5.4(U)   

Chloroform (µg/kg) 2.14(U) 2.82(U) 24(U)   0.49(U)   

Chloromethane (µg/kg) 2.14(U) 2.82(U) 33(U)   0.67(U)   

cis-1,2-Dichloroethylene (µg/kg) 2.14(U) 2.82(U) 31(U)   0.64(U)   

cis-1,3-Dichloropropylene (µg/kg) 2.14(U) 2.82(U) 21(U)   0.43(U)   

Ethylbenzene (µg/kg) 2.14(U) 2.82(U) 30(U)   0.62(U)   

Methylene chloride (µg/kg) 10.7(U) 28.2(U) 64(U)   11(J)   

Styrene (µg/kg) 2.14(U) 2.82(U) 23(U)   0.48(U)   

Tetrachloroethylene (µg/kg) 2.14(U) 2.82(U) 34(U)   0.7(U)   

Toluene (µg/kg) 2.14(U) 2.82(U) 30(U)   0.62(U)   

trans-1,2-Dichloroethylene (µg/kg) 2.14(U) 2.82(U) 24(U)   0.48(U)   

trans-1,3-Dichloropropylene (µg/kg) 2.14(U) 2.82(U) 30(U)   0.61(U)   

Trichloroethylene (µg/kg) 2.14(U) 2.82(U) 56(U)   1.2(U)   

Vinyl chloride (µg/kg) 2.14(U) 2.82(U) 29(U)   0.59(U)   

Xylenes (total) (µg/kg) 2.14(U) 2.82(U) 90(U)   1.8(U)   

Metals             

Aluminum (mg/kg) 17900 11500(J) 20000   24000   

Antimony (mg/kg) 1.1(J) 1.2(J) 0.05(U)   0.35   

Arsenic (mg/kg) 2.7(J) 2.7 3.6   5.1   

Barium (mg/kg) 130 100(J) 130   180   

Beryllium (mg/kg) 0.82(J) 0.49 0.63   1.4   

Boron (mg/kg) 18.8(J) 16.4 16   27   

Cadmium (mg/kg) 0.24(J) 0.28 0.83   0.26   

Calcium (mg/kg) 21500 20000(J) 32000   38000   

Chromium (mg/kg) 28.9(J) 19.5 23   37   

Cobalt (mg/kg) 9.1(J) 6.6 9   16   

Copper (mg/kg) 35.2(J) 32.7 32   56   

Iron (mg/kg) 25200 17200(J) 21000   33000   

Lead (mg/kg) 13.5(J) 9.7 12   19   

Lithium (mg/kg) 31.5 19.4 44   45   
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Table 58.  Sediment Results for WDD2  

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Magnesium (mg/kg) 8730 5040(J) 6300   12000   

Manganese (mg/kg) 794 723(J) 960   2200   

Mercury (mg/kg) 0.05 0.04 0(U)   0.06   

Nickel (mg/kg) 21.8(J) 17.3 21   37   

Potassium (mg/kg) 4330 2860(J) 4400   5400   

Selenium (mg/kg) 1.1 1.39(U) 0.82   1.3   

Silver (mg/kg) 1.1(J) 0.48(J) 0.11   0.32   

Sodium (mg/kg) 276(J) 258 340   630   

Thallium (mg/kg) 0.16(J) 0.13(J) 0.11   0.19(J)   

Vanadium (mg/kg) 28.9 21.2 27   29   

Zinc (mg/kg) 159 130(J) 280   230   

Polycyclic Aromatic Hydrocarbons             

Acenaphthene (µg/kg) 37.2(U) 46.9(U) 10(U)   10(U)   

Acenaphthylene (µg/kg) 37.2(U) 46.9(U) 12(U)   11(U)   

Anthracene (µg/kg) 37.2(U) 46.9(U) 0.61(U)   0.59(U)   

Benzo(a)anthracene (µg/kg) 18.4(J) 150 48(J)   120   

Benzo(a)pyrene (µg/kg) 15.1(J) 109 45(J)   120   

Benzo(b)fluoranthene (µg/kg) 3.72(U) 127 46(J)   140   

Benzo(ghi)perylene (µg/kg) 3.72(U) 66.4 35(J)   240   

Benzo(k)fluoranthene (µg/kg) 1.86(U) 79.9 2(U)   40(J)   

Chrysene (µg/kg) 15.9(J) 145 20(J)   140   

Dibenzo(a,h)anthracene (µg/kg) 3.72(U) 4.69(U) 17(U)   78   

Fluoranthene (µg/kg) 23.1(J) 167 55(J)   350   

Fluorene (µg/kg) 37.2(U) 46.9(U) 4(U)   3.9(U)   

Indeno(1,2,3-cd)pyrene (µg/kg) 3.72(U) 4.69(U) 4.4(U)   130   

Naphthalene (µg/kg) 37.2(U) 46.9(U) 8.1(U)   7.8(U)   

Phenanthrene (µg/kg) 37.2(U) 30.6(J) 47(J)   48(J)   

Pyrene (µg/kg) 26.4(J) 201 13(U)   140   

PCB             

Aroclor-1016 (µg/kg) 74(U) 9.28(U) 9(U)   8.7(U)   

Aroclor-1221 (µg/kg) 74(U) 9.28(U) 8.9(U)   8.6(U)   

Aroclor-1232 (µg/kg) 74(U) 9.28(U) 13(U)   13(U)   

Aroclor-1242 (µg/kg) 74(U) 9.28(U) 11(U)   11(U)   

Aroclor-1248 (µg/kg) 74(U) 9.28(U) 10(U)   10(U)   

Aroclor-1254 (µg/kg) 74(U) 9.28(U) 13(U)   12(U)   

Aroclor-1260 (µg/kg) 74(U) 9.28(U) 8.7(U)   8.4(U)   

Pesticides             

4,4'-DDD (µg/kg) 59.4(U) 37.3(U) 1.6(U)   1.6(U)   

4,4'-DDE (µg/kg) 59.4(U) 37.3(U) 0.6(U)   0.58(U)   

4,4'-DDT (µg/kg) 59.4(U) 37.3(U) 0.6(U)   0.58(U)   

Aldrin (µg/kg) 29.7(U) 18.7(U) 0.56(U)   0.54(U)   

alpha-BHC (µg/kg) 29.7(U) 18.7(U) 0.47(U)   0.46(U)   

alpha-Chlordane (µg/kg) 29.7(U) 18.7(U) 0.57(U)   0.55(U)   

beta-BHC (µg/kg) 29.7(U) 18.7(U) 0.57(U)   0.56(U)   

delta-BHC (µg/kg) 29.7(U) 18.7(U) 0.46(U)   0.45(U)   

Dieldrin (µg/kg) 59.4(U) 37.3(U) 0.54(U)   0.53(U)   

Endosulfan I (µg/kg) 29.7(U) 18.7(U) 0.54(U)   0.52(U)   

Endosulfan II (µg/kg) 59.4(U) 37.3(U) 0.69(U)   0.67(U)   

Endosulfan sulfate (µg/kg) 59.4(U) 37.3(U) 0.69(U)   0.67(U)   
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Table 58.  Sediment Results for WDD2  

Parameter (unit) 6/12/2008 10/27/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Endrin (µg/kg) 59.4(U) 37.3(U) 0.75(U)   0.73(U)   

Endrin aldehyde (µg/kg) 59.4(U) 37.3(U) 0.65(U)   0.63(U)   

Endrin ketone (µg/kg) 59.4(U) 37.3(U) 0.63(U)   0.61(U)   

gamma-BHC (Lindane) (µg/kg) 29.7(U) 18.7(U) 0.53(U)   0.52(U)   

gamma-Chlordane (µg/kg) 29.7(U) 18.7(U) 0.72(U)   0.7(U)   

Heptachlor (µg/kg) 29.7(U) 18.7(U) 0.6(U)   0.58(U)   

Heptachlor epoxide (µg/kg) 29.7(U) 18.7(U) 0.58(U)   0.56(U)   

Methoxychlor (µg/kg) 297(U) 187(U) 0.78(U)   0.76(U)   

Toxaphene (µg/kg) 1480(U) 934(U) 15(U)   14(U)   

Radiological Compounds             

Radium-226 (pCi/g) 0.68 0.96 1.22 0.42(J) 0.42(J) 0.72 

Radium-228 (pCi/g) 0.95 0.83 0.87(U) 0.7 0.7 0.66(U) 

Thorium-228 (pCi/g) 1.1 0.93 2.25 0.88(J) 0.88(J) 0.9 

Thorium-230 (pCi/g) 0.83 0.8(J) 1.62 0.83(J) 0.83(J) 0.94 

Thorium-232 (pCi/g) 0.76 0.85 1.81 0.98 0.98 0.88 

Total Radium (pCi/g) 1.63* 1.8* 1.22*   1.12*   

Total Uranium (pCi/g) 1.72* 2.25* 2.51*   1.9*   

Uranium-234 (pCi/g) 0.86 1.14 1.15 0.98 0.98 1.15 

Uranium-235 (pCi/g) 0.09(U) 0.11(U) 0.14 0.07(U) 0.07(U) 0.13 

Uranium-238 (pCi/g) 0.87 1.11 1.22 0.92 0.92 1.24 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no 
isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical 
result is unusable. 
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Table 59. Surface Water Results for WDD3 

Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/26/2010 

Volatile Organic Compounds               

1,1,1-Trichloroethane (µg/L) 1(U) 1(U) 0.16(U)   0.16(U)     

1,1,2,2-Tetrachloroethane (µg/L) 1(U) 1(U) 0.29(U)   0.29(U)     

1,1,2-Trichloroethane (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

1,1-Dichloroethane (µg/L) 1(U) 1(U) 0.25(U)   0.25(U)     

1,1-Dichloroethylene (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloroethane (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

1,2-Dichloropropane (µg/L) 1(U) 1(U) 0.35(U)   0.35(U)     

2-Butanone (µg/L) 5(U) 5(U) 0.28(U)   0.28(U)     

2-Hexanone (µg/L) 5(U) 5(U) 0.21(U)   0.21(U)     

4-Methyl-2-pentanone (µg/L) 5(U) 5(U) 0.4(U)   0.4(U)     

Acetone (µg/L) 5(U) 5(U) 5(U)   5(J)     

Benzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Bromodichloromethane (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

Bromoform (µg/L) 1(U) 1(U) 0.33(U)   0.33(U)     

Bromomethane (µg/L) 1(U) 1(U) 1.2(U)   1.2(U)     

Carbon disulfide (µg/L) 5(U) 5(U) 0.15(U)   0.15(U)     

Carbon tetrachloride (µg/L) 1(U) 1(U) 0.36(U)   0.36(U)     

Chlorobenzene (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

Chloroethane (µg/L) 1(U) 1(U) 0.42(U)   0.42(U)     

Chloroform (µg/L) 1(U) 1(U) 0.19(U)   0.19(U)     

Chloromethane (µg/L) 1(U) 1(U) 0.22(U)   0.22(U)     

cis-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

cis-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.17(U)   0.17(U)     

Ethylbenzene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Methylene chloride (µg/L) 5(U) 10(U) 0.2(U)   0.88(U)     

Styrene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Tetrachloroethylene (µg/L) 1(U) 2(U) 0.26(U)   0.26(U)     

Toluene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

trans-1,2-Dichloroethylene (µg/L) 1(U) 1(U) 0.18(U)   0.18(U)     

trans-1,3-Dichloropropylene (µg/L) 1(U) 1(U) 0.2(U)   0.2(U)     

Trichloroethylene (µg/L) 1(U) 1(U) 0.27(U)   0.27(U)     

Vinyl chloride (µg/L) 1(U) 1(U) 0.24(U)   0.24(U)     

Xylenes (total) (µg/L) 1(U) 1(U) 0.66(U)   0.66(U)     

Metals               

Aluminum (µg/L) 79.5 1870(J) 140   540     

Antimony (µg/L) 2(U) 1.1(J) 0.13(U)   4.6     

Arsenic (µg/L) 1.5(U) 1.8(J) 2.1   2.9     

Barium (µg/L) 58.5 54.4 60   60     

Beryllium (µg/L) 0.1(U) 0.1(U) 0.12(U)   0.12(U)     

Boron (µg/L) 339 298 170   300     

Cadmium (µg/L) 0.42(J) 0.11(U) 0.12(U)   0.24(J)     

Calcium (µg/L) 108000 105000 130000   150000     

Chromium (µg/L) 3.3 3.2 0.13(U)   2.1     

Cobalt (µg/L) 7 2.6 2.2   3.2     

Copper (µg/L) 20.5 17.1 25   33     

Iron (µg/L) 869 2860 270   1200     

Lead (µg/L) 1.4(J) 1.8(J) 0.13(U)   2     

Lithium (µg/L) 16.4 19.4 11   100(U)     

Magnesium (µg/L) 36900 34700 46000   48000     
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Table 59. Surface Water Results for WDD3  

Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/26/2010 

Manganese (µg/L) 138 169 80   65     

Mercury (µg/L) 0.03(U) 0.07(U) 0.03(U)   0.03(U)     

Nickel (µg/L) 13.2 10.2 9.4   14     

Potassium (µg/L) 113000 68700 84000   120000     

Selenium (µg/L) 1(U) 1(U) 0.45(U)   3.1     

Silver (µg/L) 0.2(U) 0.2(U) 0.08(U)   0.39(U)     

Sodium (µg/L) 51400 54200 48000   45000     

Thallium (µg/L) 0.3(U) 0.3(U) 0.16(U)   0.16(U)     

Vanadium (µg/L) 3(U) 4.2(J) 0.89   0.99     

Zinc (µg/L) 306(J) 116 210   240     

Polycyclic Aromatic Hydrocarbons               

Acenaphthene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Acenaphthylene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Anthracene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Benzo(a)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(a)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(b)fluoranthene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(ghi)perylene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Benzo(k)fluoranthene (µg/L) 0.02(U) 0.02(U) 0.04(U)   0.02(U)     

Chrysene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.02(U)     

Dibenzo(a,h)anthracene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Fluoranthene (µg/L) 0.05(U) 0.05(U) 0.04(U)   0.02(U)     

Fluorene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Indeno(1,2,3-cd)pyrene (µg/L) 0.05(U) 0.05(U) 0.02(U)   0.01(U)     

Naphthalene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Phenanthrene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.02(U)     

Pyrene (µg/L) 0.05(U) 0.05(U) 0.03(U)   0.01(U)     

PCB               

Aroclor-1016 (µg/L) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1221 (µg/L) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1232 (µg/L) 0.1(U) 0.1(U) 0.04(U)   0.04(U)     

Aroclor-1242 (µg/L) 0.1(U) 0.1(U) 0.03(U)   0.04(U)     

Aroclor-1248 (µg/L) 0.1(U) 0.1(U) 0.03(U)   0.03(U)     

Aroclor-1254 (µg/L) 0.1(U) 0.1(U) 0.04(U)   0.04(U)     

Aroclor-1260 (µg/L) 0.1(U) 0.1(U) 0.03(U)   0.04(U)     

Pesticides               

4,4'-DDD (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDE (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

4,4'-DDT (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Aldrin (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

alpha-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

beta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

delta-BHC (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Dieldrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan I (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Endosulfan II (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endosulfan sulfate (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

Endrin aldehyde (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     
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Table 59. Surface Water Results for WDD3  

Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 10/26/2010 

Endrin ketone (µg/L) 0.04(U) 0.04(U) 0(U)   0(U)     

gamma-BHC (Lindane) (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

gamma-Chlordane (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Heptachlor epoxide (µg/L) 0.02(U) 0.02(U) 0(U)   0(U)     

Methoxychlor (µg/L) 0.19(U) 0.19(U) 0(U)   0(U)     

Toxaphene (µg/L) 0.48(U) 0.47(U) 0.04(U)   0.04(U)     

Radiological Compounds               

Radium-226 (pCi/L) 0.16(U) 0.52(U) 0.29(U) 0.13(U) 0.13(U) 0.29(U) 0.08(U) 

Radium-228 (pCi/L) 0.31(U) 1.75(J) 0.45(U) 0.7(U) 0.7(U) -0.78(U) 0.12(U) 

Thorium-228 (pCi/L) 0.14(U) 0.16(U) 0.26(U) 0.13(U) 0.13(U) -0.02(U) 0(U) 

Thorium-230 (pCi/L) -0.06(U) 0.12(U) 0.23(U) 0.15 0.15 0.11(U) 0.23(U) 

Thorium-232 (pCi/L) -0.05(U) 0(U) 0.07(U) 0.05(U) 0.05(U) 0.05(U) 0.02(U) 

Total Radium (pCi/L) U * 1.75* U *   U *     

Total Thorium (pCi/L) U * U * U *   0.15*     

Total Uranium (pCi/L) 2.06* 0.96* 2.23*   1.7*     

Uranium-234 (pCi/L) 1.2 0.34 1.55(J) 1.02 1.02 0.89 1.01 

Uranium-235 (pCi/L) 0.06(U) 0.02(U) 0.09(U) 0.02(U) 0.02(U) 0.1(U) 0.11 

Uranium-238 (pCi/L) 0.86 0.62 0.67 0.68 0.68 0.64 0.89 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no isotopes were 
detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical result is 
unusable. 
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Table 60.  Sediment Results for WDD3 

Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Volatile Organic Compounds             

1,1,1-Trichloroethane (µg/kg) 2.82(U) 3.26(U) 22(U)   0.35(U)   

1,1,2,2-Tetrachloroethane (µg/kg) 2.82(U) 3.26(U) 40(U)   0.65(U)   

1,1,2-Trichloroethane (µg/kg) 2.82(U) 3.26(U) 28(U)   0.45(U)   

1,1-Dichloroethane (µg/kg) 2.82(U) 3.26(U) 27(U)   0.44(U)   

1,1-Dichloroethylene (µg/kg) 2.82(U) 3.26(U) 28(U)   0.45(U)   

1,2-Dichloroethane (µg/kg) 2.82(U) 3.26(U) 24(U)   0.39(U)   

1,2-Dichloropropane (µg/kg) 2.82(U) 3.26(U) 36(U)   0.58(U)   

2-Butanone (µg/kg) 12.4(J) 16.3(U) 89(U)   1.4(U)   

2-Hexanone (µg/kg) 14.1(U) 16.3(U) 45(U)   0.72(U)   

4-Methyl-2-pentanone (µg/kg) 14.1(U) 16.3(U) 34(U)   0.56(U)   

Acetone (µg/kg) 18.5(J) 16.3(U) 71(U)   1.2(U)   

Benzene (µg/kg) 2.82(U) 3.26(U) 21(U)   0.35(U)   

Bromodichloromethane (µg/kg) 2.82(U) 3.26(U) 21(U)   0.34(U)   

Bromoform (µg/kg) 2.82(U) 3.26(U) 28(U)   0.45(U)   

Bromomethane (µg/kg) 2.82(U) 3.26(U) 210(U)   3.4(U)   

Carbon disulfide (µg/kg) 14.1(U) 16.3(U) 60(U)   0.97(U)   

Carbon tetrachloride (µg/kg) 2.82(U) 3.26(U) 25(U)   0.41(U)   

Chlorobenzene (µg/kg) 2.82(U) 3.26(U) 23(U)   0.37(U)   

Chloroethane (µg/kg) 2.82(U) 3.26(U) 240(U)   3.8(U)   

Chloroform (µg/kg) 2.82(U) 3.26(U) 22(U)   0.35(U)   

Chloromethane (µg/kg) 2.82(U) 3.26(U) 29(U)   0.48(U)   

cis-1,2-Dichloroethylene (µg/kg) 2.82(U) 3.78 28(U)   0.45(U)   

cis-1,3-Dichloropropylene (µg/kg) 2.82(U) 3.26(U) 19(U)   0.3(U)   

Ethylbenzene (µg/kg) 2.82(U) 3.26(U) 27(U)   0.44(U)   

Methylene chloride (µg/kg) 14.1(U) 32.6(U) 57(J)   14(J)   

Styrene (µg/kg) 2.82(U) 3.26(U) 21(U)   0.34(U)   

Tetrachloroethylene (µg/kg) 2.82(U) 7.3 31(U)   0.5(U)   

Toluene (µg/kg) 1(J) 3.26(U) 27(U)   0.44(U)   

trans-1,2-Dichloroethylene (µg/kg) 2.82(U) 3.26(U) 21(U)   0.34(U)   

trans-1,3-Dichloropropylene (µg/kg) 2.82(U) 3.26(U) 27(U)   0.43(U)   

Trichloroethylene (µg/kg) 2.82(U) 3.91 50(U)   0.81(U)   

Vinyl chloride (µg/kg) 2.82(U) 3.26(U) 26(U)   0.42(U)   

Xylenes (total) (µg/kg) 2.82(U) 3.26(U) 80(U)   1.3(U)   

Metals             

Aluminum (mg/kg) 30300 16400(J) 19000   19000   

Antimony (mg/kg) 0.88(U) 1.3(J) 0.15   0.2   

Arsenic (mg/kg) 4.5(J) 3.2(J) 4.2   2.4   

Barium (mg/kg) 191 123(J) 110   99   

Beryllium (mg/kg) 1.4(J) 0.66(J) 0.61   0.97   

Boron (mg/kg) 29.6(J) 25.3(J) 14   22   

Cadmium (mg/kg) 0.5(J) 0.32(J) 0.72   0.13   

Calcium (mg/kg) 59100 13700(J) 33000   17000   

Chromium (mg/kg) 38.7(J) 23(J) 26   30   

Cobalt (mg/kg) 17(J) 8.4(J) 9.7   10   

Copper (mg/kg) 48.9(J) 32(J) 40   25   

Iron (mg/kg) 42100 21400(J) 23000   21000   

Lead (mg/kg) 18.2(J) 13.1(J) 12   13   

Lithium (mg/kg) 49.6 24.1(J) 45   37   
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Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Magnesium (mg/kg) 18400 6730(J) 6900   7600   

Manganese (mg/kg) 1000 715(J) 1000   660   

Mercury (mg/kg) 0.05 0.05 0(U)   0.02   

Nickel (mg/kg) 37.4(J) 18.8(J) 25   23   

Potassium (mg/kg) 7700 3840(J) 3900   4700   

Selenium (mg/kg) 1.44 1.55(U) 0.46   0.43   

Silver (mg/kg) 1.5 0.31(U) 0.38   0.07   

Sodium (mg/kg) 513(J) 305(J) 430   390   

Thallium (mg/kg) 0.26(J) 0.18(J) 0.05(U)   0.16(J)   

Vanadium (mg/kg) 51.2 30.1(J) 28   20   

Zinc (mg/kg) 176 159(J) 380   130   

Polycyclic Aromatic Hydrocarbons             

Acenaphthene (µg/kg) 48(U) 54.4(U) 290   7.1(U)   

Acenaphthylene (µg/kg) 48(U) 54.4(U) 11(U)   8(U)   

Anthracene (µg/kg) 48(U) 257 6.6(J)   0.42(U)   

Benzo(a)anthracene (µg/kg) 4.8(U) 1610 130   1.9(U)   

Benzo(a)pyrene (µg/kg) 4.8(U) 2820 210   17(J)   

Benzo(b)fluoranthene (µg/kg) 4.8(U) 2820 200   19(J)   

Benzo(ghi)perylene (µg/kg) 4.8(U) 1230 120   6.3(U)   

Benzo(k)fluoranthene (µg/kg) 2.4(U) 1320 75   1.4(U)   

Chrysene (µg/kg) 4.8(U) 1500 200   8.4(J)   

Dibenzo(a,h)anthracene (µg/kg) 4.8(U) 195(J) 16(U)   11(U)   

Fluoranthene (µg/kg) 4.8(U) 682 430   1.8(U)   

Fluorene (µg/kg) 48(U) 54.4(U) 3.8(U)   2.8(U)   

Indeno(1,2,3-cd)pyrene (µg/kg) 4.8(U) 1380 140   3(U)   

Naphthalene (µg/kg) 48(U) 54.4(U) 7.7(U)   5.5(U)   

Phenanthrene (µg/kg) 48(U) 54.4(U) 72   1.2(U)   

Pyrene (µg/kg) 4.8(U) 1380 270   8.9(U)   

PCB             

Aroclor-1016 (µg/kg) 95.6(U) 10.7(U) 8.6(U)   6.1(U)   

Aroclor-1221 (µg/kg) 95.6(U) 10.7(U) 8.5(U)   6.1(U)   

Aroclor-1232 (µg/kg) 95.6(U) 10.7(U) 13(U)   9.2(U)   

Aroclor-1242 (µg/kg) 95.6(U) 10.7(U) 11(U)   7.6(U)   

Aroclor-1248 (µg/kg) 95.6(U) 10.7(U) 10(U)   7.2(U)   

Aroclor-1254 (µg/kg) 95.6(U) 10.7(U) 12(U)   8.6(U)   

Aroclor-1260 (µg/kg) 95.6(U) 10.7(U) 8.3(U)   6(U)   

Pesticides             

4,4'-DDD (µg/kg) 76.3(U) 43.4(U) 1.5(U)   1.1(U)   

4,4'-DDE (µg/kg) 76.3(U) 43.4(U) 0.57(U)   0.41(U)   

4,4'-DDT (µg/kg) 76.3(U) 43.4(U) 0.58(U)   0.41(U)   

Aldrin (µg/kg) 38.2(U) 21.7(U) 0.54(U)   0.38(U)   

alpha-BHC (µg/kg) 38.2(U) 21.7(U) 0.45(U)   0.32(U)   

alpha-Chlordane (µg/kg) 38.2(U) 21.7(U) 0.54(U)   0.39(U)   

beta-BHC (µg/kg) 38.2(U) 21.7(U) 0.55(U)   0.39(U)   

delta-BHC (µg/kg) 38.2(U) 21.7(U) 0.44(U)   0.32(U)   

Dieldrin (µg/kg) 76.3(U) 43.4(U) 0.52(U)   0.37(U)   

Endosulfan I (µg/kg) 38.2(U) 21.7(U) 0.52(U)   0.37(U)   

Endosulfan II (µg/kg) 76.3(U) 43.4(U) 0.66(U)   0.47(U)   

Endosulfan sulfate (µg/kg) 76.3(U) 43.4(U) 0.66(U)   0.47(U)   
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Table 60.  Sediment Results for WDD3  

Parameter (unit) 6/12/2008 10/28/2008 5/18/2009 Fall 2009 10/26/2009 5/17/2010 

Endrin (µg/kg) 76.3(U) 43.4(U) 0.72(U)   0.52(U)   

Endrin aldehyde (µg/kg) 76.3(U) 43.4(U) 0.62(U)   0.44(U)   

Endrin ketone (µg/kg) 76.3(U) 43.4(U) 0.6(U)   0.43(U)   

gamma-BHC (Lindane) (µg/kg) 38.2(U) 21.7(U) 0.51(U)   0.37(U)   

gamma-Chlordane (µg/kg) 38.2(U) 21.7(U) 0.69(U)   0.5(U)   

Heptachlor (µg/kg) 38.2(U) 21.7(U) 0.57(U)   0.41(U)   

Heptachlor epoxide (µg/kg) 38.2(U) 21.7(U) 0.55(U)   0.4(U)   

Methoxychlor (µg/kg) 382(U) 217(U) 0.75(U)   0.54(U)   

Toxaphene (µg/kg) 1910(U) 1080(U) 14(U)   10(U)   

Radiological Compounds             

Radium-226 (pCi/g) 1.23 1.68 0.35(U) 0.57(J) 0.57(J) 0.82 

Radium-228 (pCi/g) 0.83 1.29 0.75(U) 1.33(U) 1.33(U) 2.66 

Thorium-228 (pCi/g) 1.1 0.82 1.3 1.59 1.59 1.03 

Thorium-230 (pCi/g) 1.35 1.45 0.8 1.21 1.21 1.11 

Thorium-232 (pCi/g) 1.1 0.79 0.88 1.38 1.38 1.06 

Total Radium (pCi/g) 2.06* 2.97* U *   0.57*   

Total Uranium (pCi/g) 2.16* 2.33* 2.28*   2.44*   

Uranium-234 (pCi/g) 0.96 1 1.06 1.29 1.29 1.44 

Uranium-235 (pCi/g) 0.13(U) 0.06(U) 0.14 -0.01(U) -0.01(U) 0.09 

Uranium-238 (pCi/g) 1.2 1.33 1.07 1.15 1.15 1.55 

 
* indicates calculated result.  Total radiological values reported in pCi/L are the result of summing the detected isotopes; if no 
isotopes were detected the total value is also a non-detect. 
Qualifiers: J = analytical result is an estimated concentration; U = analyte is a non-detect at the reporting limit; R = analytical 
result is unusable. 
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Ambient Air Calculations in EU 4

Chemical Name: TETRACHLOROETHENE
Solve For Description value units
Cair Air Concentration

Cair = Vfwarnb * Gwconc 4.22E-02 mg/m3

Variables Description value units

VFwarnb Volatization factor groundwater to ambient outdoor vapors 6.12E-07 (mg/m3)/(mg/L)
Gwconc Concentration of contaminant in groundwater 6.89E+04 mg/L

Solve For Description value units
VFwarnb Volatization factor groundwater to ambient outdoor vapors

VFwarnb = (H/((1 + (Uair * δair * LGW))/(W*Deff
ws))) * 103 6.12E-07 (mg/m3)/(mg/L)

Variables Description value units
H Henry's Law Constant 7.20E-01 unitless
Uair wind speed above ground surface in ambient mixing zone 454.7 cm/sec
δair ambient air mixing zone height 200 cm
LGW depth to groundwater 158.496 cm
W width of source parallel to groundwater flow (or wind) 609.6 cm
Deff

ws Effective diffusion coeffcient between groundwater and soil surface 2.01E-05 cm2/sec

Solve For Description value units
Deff

ws Effective diffusion coeffcient between groundwater and soil surface
Deff

ws = (hcap + hv) * [(hcap/D
eff

cap) + (hv/D
eff

s)]
-1 2.01E-05 cm2/sec

Variables Description value units
hcap thickness of capillary fringe 71.628 cm
hv thickness of vadose zone 158.496 cm
Deff

cap effective diffusion coefficent through capillary fringe 6.31E-06 cm2/sec
Deff

s effective diffusion in soil based on vapor-phase concentration 1.81E-03 cm2/sec
 

Solve For Description value units
Deff

cap effective diffusion coefficent through capillary fringe
Deff

cap = (Dair * (θ3.33
acap/θ

2
T)) + (Dwat * (1/H) * (θ3.33

wcap/θ
2
T)) 6.31E-06 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 0.05 cm2/sec
θacap volumetric air content in capillary fringe soils 0.038 unitless
θwcap volumetric water content in capillary fringe soils 0.342 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 9.50E-06 cm2/sec
H Henry's Law Constant 7.20E-01 unitless

Solve For Description value units
Deff

s effective diffusion in soil based on vapor-phase concentration
Deff

s = (Dair * (θ3.33
as/θ

2
T)) + (Dwat * (1/H) * (θ3.33

ws/θ
2
T)) 1.81E-03 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 5.00E-02 cm2/sec
θas volumetric air content in vadose zone soils 0.23 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 9.50E-06 cm2/sec
H Henry's Law Constant 7.20E-01 unitless
θws volumetric water content in vadose zone soils 0.12 unitless



Ambient Air Calculations in EU 4

Chemical Name: TRICHLOROETHENE
Solve For Description value units
Cair Air Concentration

Cair = Vfwarnb * Gwconc 2.54E-03 mg/m3

Variables Description value units

VFwarnb Volatization factor groundwater to ambient outdoor vapors 5.19E-07 (mg/m3)/(mg/L)
Gwconc Concentration of contaminant in groundwater 4.89E+03 mg/L

Solve For Description value units
VFwarnb Volatization factor groundwater to ambient outdoor vapors

VFwarnb = (H/((1 + (Uair * δair * LGW))/(W*Deff
ws))) * 103 5.19E-07 (mg/m3)/(mg/L)

Variables Description value units
H Henry's Law Constant 4.00E-01 unitless
Uair wind speed above ground surface in ambient mixing zone 454.7 cm/sec
δair ambient air mixing zone height 200 cm
LGW depth to groundwater 158.496 cm
W width of source parallel to groundwater flow (or wind) 609.6 cm
Deff

ws Effective diffusion coeffcient between groundwater and soil surface 3.07E-05 cm2/sec

Solve For Description value units
Deff

ws Effective diffusion coeffcient between groundwater and soil surface
Deff

ws = (hcap + hv) * [(hcap/D
eff

cap) + (hv/D
eff

s)]
-1 3.07E-05 cm2/sec

Variables Description value units
hcap thickness of capillary fringe 71.628 cm
hv thickness of vadose zone 158.496 cm
Deff

cap effective diffusion coefficent through capillary fringe 9.63E-06 cm2/sec
Deff

s effective diffusion in soil based on vapor-phase concentration 2.50E-03 cm2/sec
 

Solve For Description value units
Deff

cap effective diffusion coefficent through capillary fringe
Deff

cap = (Dair * (θ3.33
acap/θ

2
T)) + (Dwat * (1/H) * (θ3.33

wcap/θ
2
T)) 9.63E-06 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 0.069 cm2/sec
θacap volumetric air content in capillary fringe soils 0.038 unitless
θwcap volumetric water content in capillary fringe soils 0.342 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.00E-05 cm2/sec
H Henry's Law Constant 4.00E-01 unitless

Solve For Description value units
Deff

s effective diffusion in soil based on vapor-phase concentration
Deff

s = (Dair * (θ3.33
as/θ

2
T)) + (Dwat * (1/H) * (θ3.33

ws/θ
2
T)) 2.50E-03 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 6.90E-02 cm2/sec
θas volumetric air content in vadose zone soils 0.23 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.00E-05 cm2/sec
H Henry's Law Constant 4.00E-01 unitless
θws volumetric water content in vadose zone soils 0.12 unitless



Ambient Air Calculations in EU 4

Chemical Name: CIS-1,2-DICHLOROETHENE
Solve For Description value units
Cair Air Concentration

Cair = Vfwarnb * Gwconc 8.95E-07 mg/m3

Variables Description value units

VFwarnb Volatization factor groundwater to ambient outdoor vapors 3.82E-07 (mg/m3)/(mg/L)
Gwconc Concentration of contaminant in groundwater 2.34E+00 mg/L

Solve For Description value units
VFwarnb Volatization factor groundwater to ambient outdoor vapors

VFwarnb = (H/((1 + (Uair * δair * LGW))/(W*Deff
ws))) * 103 3.82E-07 (mg/m3)/(mg/L)

Variables Description value units
H Henry's Law Constant 1.70E-01 unitless
Uair wind speed above ground surface in ambient mixing zone 454.7 cm/sec
δair ambient air mixing zone height 200 cm
LGW depth to groundwater 158.496 cm
W width of source parallel to groundwater flow (or wind) 609.6 cm
Deff

ws Effective diffusion coeffcient between groundwater and soil surface 5.32E-05 cm2/sec

Solve For Description value units
Deff

ws Effective diffusion coeffcient between groundwater and soil surface
Deff

ws = (hcap + hv) * [(hcap/D
eff

cap) + (hv/D
eff

s)]
-1 5.32E-05 cm2/sec

Variables Description value units
hcap thickness of capillary fringe 71.628 cm
hv thickness of vadose zone 158.496 cm
Deff

cap effective diffusion coefficent through capillary fringe 1.67E-05 cm2/sec
Deff

s effective diffusion in soil based on vapor-phase concentration 3.19E-03 cm2/sec
 

Solve For Description value units
Deff

cap effective diffusion coefficent through capillary fringe
Deff

cap = (Dair * (θ3.33
acap/θ

2
T)) + (Dwat * (1/H) * (θ3.33

wcap/θ
2
T)) 1.67E-05 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 0.088 cm2/sec
θacap volumetric air content in capillary fringe soils 0.038 unitless
θwcap volumetric water content in capillary fringe soils 0.342 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.10E-05 cm2/sec
H Henry's Law Constant 1.70E-01 unitless

Solve For Description value units
Deff

s effective diffusion in soil based on vapor-phase concentration
Deff

s = (Dair * (θ3.33
as/θ

2
T)) + (Dwat * (1/H) * (θ3.33

ws/θ
2
T)) 3.19E-03 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 8.80E-02 cm2/sec
θas volumetric air content in vadose zone soils 0.23 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.10E-05 cm2/sec
H Henry's Law Constant 1.70E-01 unitless
θws volumetric water content in vadose zone soils 0.12 unitless



Ambient Air Calculations in EU 4

Chemical Name: TRANS-1,2-DICHLOROETHENE
Solve For Description value units
Cair Air Concentration

Cair = Vfwarnb * Gwconc 5.53E-08 mg/m3

Variables Description value units

VFwarnb Volatization factor groundwater to ambient outdoor vapors 4.00E-07 (mg/m3)/(mg/L)
Gwconc Concentration of contaminant in groundwater 1.38E-01 mg/L

Solve For Description value units
VFwarnb Volatization factor groundwater to ambient outdoor vapors

VFwarnb = (H/((1 + (Uair * δair * LGW))/(W*Deff
ws))) * 103 4.00E-07 (mg/m3)/(mg/L)

Variables Description value units
H Henry's Law Constant 1.70E-01 unitless
Uair wind speed above ground surface in ambient mixing zone 454.7 cm/sec
δair ambient air mixing zone height 200 cm
LGW depth to groundwater 158.496 cm
W width of source parallel to groundwater flow (or wind) 609.6 cm
Deff

ws Effective diffusion coeffcient between groundwater and soil surface 5.57E-05 cm2/sec

Solve For Description value units
Deff

ws Effective diffusion coeffcient between groundwater and soil surface
Deff

ws = (hcap + hv) * [(hcap/D
eff

cap) + (hv/D
eff

s)]
-1 5.57E-05 cm2/sec

Variables Description value units
hcap thickness of capillary fringe 71.6 cm
hv thickness of vadose zone 158.496 cm
Deff

cap effective diffusion coefficent through capillary fringe 1.75E-05 cm2/sec
Deff

s effective diffusion in soil based on vapor-phase concentration 3.19E-03 cm2/sec
 

Solve For Description value units
Deff

cap effective diffusion coefficent through capillary fringe
Deff

cap = (Dair * (θ3.33
acap/θ

2
T)) + (Dwat * (1/H) * (θ3.33

wcap/θ
2
T)) 1.75E-05 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 0.088 cm2/sec
θacap volumetric air content in capillary fringe soils 0.038 unitless
θwcap volumetric water content in capillary fringe soils 0.342 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.20E-05 cm2/sec
H Henry's Law Constant 1.70E-01 unitless

Solve For Description value units
Deff

s effective diffusion in soil based on vapor-phase concentration
Deff

s = (Dair * (θ3.33
as/θ

2
T)) + (Dwat * (1/H) * (θ3.33

ws/θ
2
T)) 3.19E-03 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 8.80E-02 cm2/sec
θas volumetric air content in vadose zone soils 0.23 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.20E-05 cm2/sec
H Henry's Law Constant 1.70E-01 unitless
θws volumetric water content in vadose zone soils 0.12 unitless



Ambient Air Calculations in EU 4

Chemical Name: VINYL CHLORIDE
Solve For Description value units
Cair Air Concentration

Cair = Vfwarnb * Gwconc 7.17E-07 mg/m3

Variables Description value units

VFwarnb Volatization factor groundwater to ambient outdoor vapors 1.70E-06 (mg/m3)/(mg/L)
Gwconc Concentration of contaminant in groundwater 4.23E-01 mg/L

Solve For Description value units
VFwarnb Volatization factor groundwater to ambient outdoor vapors

VFwarnb = (H/((1 + (Uair * δair * LGW))/(W*Deff
ws))) * 103 1.70E-06 (mg/m3)/(mg/L)

Variables Description value units
H Henry's Law Constant 1.10E+00 unitless
Uair wind speed above ground surface in ambient mixing zone 454.7 cm/sec
δair ambient air mixing zone height 200 cm
LGW depth to groundwater 158.496 cm
W width of source parallel to groundwater flow (or wind) 609.6 cm
Deff

ws Effective diffusion coeffcient between groundwater and soil surface 3.64E-05 cm2/sec

Solve For Description value units
Deff

ws Effective diffusion coeffcient between groundwater and soil surface
Deff

ws = (hcap + hv) * [(hcap/D
eff

cap) + (hv/D
eff

s)]
-1 3.64E-05 cm2/sec

Variables Description value units
hcap thickness of capillary fringe 71.628 cm
hv thickness of vadose zone 158.496 cm
Deff

cap effective diffusion coefficent through capillary fringe 1.14E-05 cm2/sec
Deff

s effective diffusion in soil based on vapor-phase concentration 3.99E-03 cm2/sec
 

Solve For Description value units
Deff

cap effective diffusion coefficent through capillary fringe
Deff

cap = (Dair * (θ3.33
acap/θ

2
T)) + (Dwat * (1/H) * (θ3.33

wcap/θ
2
T)) 1.14E-05 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 0.11 cm2/sec
θacap volumetric air content in capillary fringe soils 0.038 unitless
θwcap volumetric water content in capillary fringe soils 0.342 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.20E-05 cm2/sec
H Henry's Law Constant 1.10E+00 unitless

Solve For Description value units
Deff

s effective diffusion in soil based on vapor-phase concentration
Deff

s = (Dair * (θ3.33
as/θ

2
T)) + (Dwat * (1/H) * (θ3.33

ws/θ
2
T)) 3.99E-03 cm2/sec

Variables Description value units
Dair diffusion coeffiecent in air 1.10E-01 cm2/sec
θas volumetric air content in vadose zone soils 0.23 unitless
θT Total soil porosity 0.4545 unitless
Dwat diffusion coeffiecent in water 1.20E-05 cm2/sec
H Henry's Law Constant 1.10E+00 unitless
θws volumetric water content in vadose zone soils 0.12 unitless
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" -~: --,;, ,: : :>;', ' , 

" Th;':P~~~';;Of 'thi~'Instruction Guide is to establish a turf' 
'~nagement program for maintaining and promoting the grass 
cover on the Waste containment structure (WCS) at the 
Niagara Falls storage site (NFSS) in Lewiston, New York. 

This Instruction Guide applies to the WCS for the duration 
of the interim cover. 

SCOPE 

" This' 'Instruction Guide delineates the guidelines and 
,procedures'for,the care and maintenance'of the grass cover 
,of the'WCS to help ensure the integrity of the engineered 
'containment structure. \ . " 

BAcKGROUND 

m~ti;<t~,i.,·"" "'::::;'-': -:~~~r~~~l,'~'~~~oactiv~ Yia:~t~s' a;~-' ~·~ored,·t~-:~n e~~i~eered 
containment structUre at the NFSS. The wcs"is in'its 

,: inte::=im configuration' pending a decision on' the final 
disposition.ot,all or sorne o.f the'wastes~ The interim 
containment cover,consists of 3 ft of compacted clay topped 

',with '1. 5 ft" of topsoil and a' tW:-fgrass cove::=. Additional 
information on ,the,interim COVer ma'y be found in the DeSign 

_ Report for the Interim Waste <;ontainment Facility at the 
"-','''''",',:'" "lliager<! Falls' storage site (Reference 6). 

, .. ~< , 

, ,MATERIALS ' 

EROSION <;OliTROL AND REVEGETATION MATTING (ECEMl 
, ' -, .. -';, .. 
ciimaterial ~ ECRM shall be determined by Project 

on,an-as-needed basis~ 

commercial carrier 
nutrients and shall be of the 

, '" 

,Fertilizer 
excessive dust.' 

on the results 
-- ; .. --. 

....... . . . .-.. .•.. ' '., ;.: 

testing are not a;"ail' 
mixes" shall, be, 



PERCENT OF WEIGHT 

Available 
Total Phosphoric SolubJ.e 

Nitrogen Acid Potash 

. Areas with existing 20 10 10 
turt 

2: Areas without 5 10 10 
'. existing turf \ 

• Fertilizer shall be;packaged in the'manutacturer's 
standard containers weighing not over 100 pounds each 
with the following information listed on each'container: 
manufacturer's name, material name, net weight; and 
guaranteed analysis/composition. 

HERbICIDE 

• "Herbicide type and application rate shall be as 
,,·.···.,.:·determined by a turf management consultant, SUbject to 

':,: the revie .... · ot Project Engineering and Environmental 
Health and Satety (EH&S). Herbicide shall. be 
commercially available material and be able to control 

. the follo .... ing plants as well as any other weeds 
identified on the site. 

Fungus 
Broad leat plants 

; ., Herbicide' ~hall not be 
," or" state regulations. 

shall. be included with 

Deep-rooted plant 
Woody plants 

a material restricted by tederal 
Material Safety Data Sheets (MSDS) 
the herbicide. 

shall be agricultural-grade, ground limestone. 
a minimUm total neutralizing value of 90 percent. 

C~;ti~~,'~' c~"'~rrbo:.~n:~a:tle: (CaCO,) equivalence. At least " " .... 
!i'pass the' no, U.S. standard : sieve . and: 

30' percent shall pass the 1100, U. S;; standard '," 

~~1~~}~~~.~~~:~:~:~:~·;·;e··:~~~~i~~;t·~~~fi!~gi~o~~i~nufar':,,siJ:':;" 
. follo .... ing:,'information· listed:' ~~~r~~[~ffl~~~{~~~~lll ~~~:~~J.~;~'~'~' ~.~'~~'is::nlune;,. material name ,'.. we r. . anatysi,sjccimposition and Caco, 

>.;.:-'.:. :".' '.' ',':'" . ," .;: "';:"".".' .: '." 

" : .',-.;'. 



: .•... 

:/MuiCH 
- , 
': .. 

..... " . 
. , Mulch shall be weed-tree straw. 
. Mulch shall be tree ot damprot, 

Hay is not acceptable • 
mold, and decay. 

4.6 PESTICIDE 

.'-.'. 

•. Pesticide type and application rate shall be as 
determined by a turt management consultant, subject to 

.. the review ot Proj.ect Engineering and EH&S. 

·'P~~ticide shall not be a material restricted by federal. 
or'state regulations. HaterialSa!ety Data Sheets '(MSDS) 
shall b9 included with the pesticide. 

• 
.... . 

\ 

Grass seed and seed mixture shall be .as. follows: 

• Percent 
Percent- Percent Minimum 
by Height Hini.!:lum Germi-
Live SM"d =.iJ;y . D.li..l&n 

'. ";'!' 

p~~laWn Red 
. ···P'escu",·. (or 
:~quiyallil:nt) 

34\ 95> 80\ 

30\ 90> 75\ 

19\ 95\ 90\ 

15\ 95\ 90\ 

2\ HI" HI" 

.eed may not vary by mora than· +/- 2\. 

'~,;!~~r~ shall be uniformly mixed and -shall be free 
:, 'ot deep-rooted plants. 

mixt.ure·shall be packaged in sealed containers 
·50 pounds each with the following 

~ __ ~._,~:,'on 'each'· container: manufacturer's'" 
.~"c.,_," net weight, guaranteed 

(conLp,)siticm,;,cpUrity, and. germination rate 
. ..... ',-, ;.:' . - ... ~: 

..... : 



. :;. 

> 

.' . 

:·=op~'oli· 3D • .!":'.!. ::'13 3uit.lbJ..a IO-': 
;::~.","""'''' ~::: ~a 3:::<;ci!i~d q::::!33 

st=add~d s~~dy lo~~ soil. 
. ," . 

I'~p~oil. 's·h3.11 be f:-ea f:::-on '~'cccy 'v~gstationJ stu=tp.5, 
".,!:"CCt3} brush, stone, clay Iffi:lps, sed, and s.i::nilar cbjec"ts 

1.=-:-g~::::, t..'1an 2 i::-.c:-: 9:3 in g:::'2a :'.es~ di::nension 1 debris J 

.:::-a::'..l.3e, ::nate::-ial "toxic to pl~nt. g::::-C;.rt.~, subsoil, . 
~a=~aceous STcyth, and c~~e~ dela~a=ious ~a"teriali. 

, ,~-.' .... 
. ; .,." ".c'·~ . 

. T1:'3 ~'R "6'!'" t..:.'1·9 ·-:nat.e.:::iaJ.. shall boa be-t:;.(·2 a7'J. 6.2 and 7.0, as 
ve.::-ified. in tha field. 

:/ ~:-. 

)" '::-:30 -G::-;:1;1ic CO::1t2::-::':. 3::32.1 ta ;:o~ :=53 L::a:1 2 pe=caIY-;: ;10'::
.~c=a·~~a:1 20 pe=cs~t. 

, " 

~ .The "gTaciation shall be as follows: 

. S ; ~Ve 
?~::-::'2:;; = ?J.s.sl::g 

':;,; ~.;~~-:='-.~ 

:00 

:.:: :CC 

L. '.i t~ 30 

~. ··"~·C?'~·o':':' 3t~:2. 1:.e s:::Jj =c-:' "to _~. __ ;'3':':5 ~c:- :-?ci.::::'::S-i.:.::.:!l 
!.-.c.'.J:- '::::=::l..:..::a~ :::: ...... :.~:::li.:;~'::io:'. · ... ·:~.~::-3 ::-3·'::":'-:!5::2.d ='! ':.::.~ ~-'.::C3 
3-.:..~:::=-i:.3~:: 

":' . .-' 

;:2 23 :':~CO=2::c!2'::! ::':J ..! :''...:..::t 
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. -
'.',:', ::',. 

;..,-.' ,'" 



<D 

fl 
II 
(l),Y. 

,'.J. Jj }.I 
• 0 

~ . 

-rl ,< ." '0 
.", ,:: 
.<, " 
~ 

rl d" 
" ,.rJ J.-t 
'" 0 

II '" 0:> 
·1) 0 
n.q 
H II:J 

" ,"'0 

'" .' ... ....-t 
. :"'l'H 
.', rJ-d 
',m U 
II'" 
0(1 Pi 

'" '..-., 
. -,; .. rl '1 

~<"'''':T\'i ~~ ! 
.n 

Q)4' 

g. " 
.J:;] 
.. p Q) '0 
tfl Pi to 
I<j .)'1 OJ 
U .. p ~I 
'U . J)l 
~ }, 111 
0'" 
I.,r: l!I 
.Q .jJ .Q 

o _ 0 

III >-'.1-1 
P.,:: >, IQ ,....1 

-4.1 ~ 

" ~I 0 1 0 H 
o OJ 
)--1 .. I) 
'd (l) ..-J 

<V S': fl 
.Ll _p t1J 

" ~I~:J 
ru '" fl ICI u) 

0'" '1 '"d .p 
0) to :.1 
'l1 O.Q 
r:J ~-,..; 
(1)..Q ~~ 't ..JJ 
PI"d til 
to (I}..,...1 

.' U rl " n ,. >, 
.tl(l)r-l 
'-1 p, A 

f~ 0 ~I 
. rJ I 0 
-/~'tl'H 
.1j~'r1 

: <1) f'i1 r:: 
.~ ;:"':,.q B 

..... ; 

: '::'"p .' 
. '" lJ'> :.;.:' () r! 

" ~I..,.-I 
'·'H tn 
,,' . N 

":',.-1 n 
(I) rJ 
:> 'tJ 
II) 

rl .,.' ., 
a [. 
.jJ /' 

,1 
. . p.,..! 
, .r::: :r 

li' 
..,.-1 VI 

0.1 ,~ 

~ () 
·d 

':ro . .j1 
f'::; ~ 

'" r' 
" m'V 

N r~ 
, • .-1 ~"j 

'" OJ 
"0 r: 1\1 
(1)" 

'---i ), 

o " ... j Vl 

". ''-1,., 
" 0 . III r: 

~, 

'H 11 
o 

" ~ " 
,,4 ~j 
rio 
d 
.J 'l1 
,q f~ tfl 

VI ", ttl ,.I 

~ 
'" If) ~ q' .. :. III OJ bl 

':"rl ;::-
,... _',~:'r-t ~j Q1 -t,o 11!.:-i . :. ~.r~ .f-' 

n 

N 

'.i'.',' ,\. 

lJ) 

;" 
o 
H 
f< 

'" M 

8 ~ ~ : ~ ,:,' ~ 
h." 

o r1 

'" 

'" ,(I .. , 
" '" .r~ (]I 

VI /' 

fll'rl 
h ,..1 
o r.l 
." J ~ 
.,p !f1 

'" II til 
1lI·11 
0, ~I 
O't,t 

'T J (11 
... --l ;-1 
mI'l 

or'" t 
'H " 

"' ~ I .,p 
o " rq ~: 

OJ 
') 
,~ r-r: nl 
" n ,J ,J 
} I r: r. 
o al aJ 
"' fJ fJ f I ,L. ,C .. 
fl.! tJ U 
p, (II rrl 

.p.!1 
'I 1 .J I ~) 
o ,.-1: ..-r: 
ru ,:: r.: 
r1 0 (l 

"d 
... .p 't1 rtf 

OJ 0) 
r-I'1:.I '0 
III ).1 )1 
~ 0 0 
.JJ U U 
U' (1.1 OJ 
,.-1: '-I ~ I 

' . 

Of 
() (;. 

.,-! " ''f ·1' 
''f "' o rJ.) • -d rl n 

,n II [I I'J .1 1 " 01 <11 ,'" r:: 0) " tl'..-1 lJ' 0 'cO 
'tl r" IIJ ::-,..,.-1 - fIl 
... 1 rJ ~~ ,n.p If) 
'p; .r:! "J ~I (H 

" II'} :-r: 'tt 'U .r: Of 
,'~ 01 1J () .r:! 

1" r:.P :"- I'tl.l) HI " () tl U 0 nl J: 0 
., 1 01 ,,1 t1! .'-"! 11 

0) .1 I 'I \ r I '11 II'}., 1 'U 
.r' U () 0',1 ." ,; 
.1 J In '1 ., I ; ... ,,' " Jl Pr o If) " n·., ,...1 ~ lJl!l1 
o 'tl O! ro p, r~ P. 'n 
" .. :;1 ~ r-I':~ ~~~ Of 'V 

'" U 1\1 
,-/ 1" 1 ~ ~.: tI, 

J: ~rt)lr:l'l{) 01 ,.J 
OJ [\ () O,.!'U·" '1_1 n 
; .... J! 'I " , .' -, 

-d t1f "1 r: _I) 'U 
l~ 01 !)\ • 'I 

" ", r-I .1' 1~ IT' f I ,,-"! CV 
(11 Ul Ii.U·r! •. p I I Y-l 

,11'" ;-.. -.-1 I, <1) If) oj 

o j:i ~~ ~ ~: '.- ~; '1 ,.., 
.C: Q 

.\.1 p, I; 'f) U U r~ 
... ~)r Ql • .4 r: J.: 

11'} tn M ,(1 In q ~, V'" . .,,, 1"".£1 .q ,-I 
.<1 JJ r-\ '1 P. " ~; ~: .:-, r~J ,:," ~~ iJ .;....r.: 

Hl rr\ 
.r! \11 ::- .q .• " ,I' ... 
.11 I; 11\ r';·,-, til ,I If} 
I} -d 't1 0'1.1 (1.1 01 .1) 
111 11' OJ 'll -d rJ :'" r: 
'I l~·.-j r::.,lrl (Jr Of 
"I ,I n 0 I'J rl (\) tnll 
'1'.1 " lIJ'dO(\~1 r; 01 

.., nt,p·rI..,1 ... , :~ 
(\\ . S U ,., r' 01 .J! () 
), t.n 0 rll -d.r! 'I .: .. If} ) I 

" . 0 '·I.'~ f) OJ .... \ p, 
(I\J 0"..-1 0) rl1.r~ 
,~: "----' ~1 (.l >' -J " ~ 

'~ rI . ('1 .., I . 

'. 

., 
" ... ~·I fl, 

~n tn 0 ,.J 
'1.' ,I l)' 
r!I 1I'1.J) 
III U'I-I OJ 
tfJ ....... j p, 

11 0·,\ 
OJ 0) Cl p. 
>"~n 'lJ 
,-j U 'I 01 
o r~ rll ,~ 
~ .... 11"""'\ IJ) _~ $: (l1..r~ -.\ U 

... 1,(": ,p It f\) 

.~.I -,.-j Vl 
) 1 n ~ .I) 

,../ ~1 "t.1 
.. ' " 'U .f; r.: 
JI(lr:~Jl\.l 

" If) OJ OJ 
,: '" til ~, I) 
O(JIU:-1~ 
-"-1·t.I~ 'Il.--·' 

" "' .. ' 
f) 

tV r: 
Vl "' o 1" 

;:.: r! 
+' .-, . 
tn " r: I I 

.,-, f; 
'V" 
" '1 .-1 I, 

I) " r~ (I' 
-,.\ ;... 

.1'-... 1 r: P. (l 
r,t II OJ 01 .... tTl 
, I ...,..·l ,r' r: til 
rT>.n.JJO·~1 r':ll 
Ill'! ~J 0 1\' 
o OJ 'd tU ..,...\ I: 

):! h"t.1 'I .J.'.p 
1:1 ~ 1\1 "1 ~ 0 r-' ... 0 .p If] 
n1 rn )..', U til U "U 
·.IOjt'j~)JP, OJT; 
" I '1) P. rj ),1 rJ 

....-1 Ul III () P. 
tJ1 () .-\ (: :j 
r~ -··1 .--I.,.-t lJ1 :u. 

-.1-\'0) r; !> .. t/}'U 
n{f);r.nl.,.-t _PO'CO 

'.: ',I (II ,1\ ttl OJ~. ~ 
o P, tTl ~I '\..I >1 0 . 

"l--! ~:;rlU ttJ.Qr-
" .... ,.j r-I Vl 
nJ til ~'I f'lJ 0) 1:1 
PI '-I O.C U OJ rl.l ~·I 

nj .11 til f'lJ ,-I ,r'1, .'-. 
n N ·f!". tH .n tf} '11' 
,U,..-I r.~ t;f) H fl.) .,.-1 /l 

..--iOU:1 tlr-l. 
· )..,-,...\ n 0 TIl -.-\ /1' 
· o.p " _, ,', . r-I '" rl: 

-..-1)-., 01·Q)·'tJ·;-,: p,.p ".1 
~I OJ ,'I ):J'.r:::: .. :. p, tf)·,q',. 

· Pi ~.J- -I 10 '; :" rf, III III 

" .. , 
• 

.... 

r: .,+ 

'V 
nt 
~., . 

' .. :'::;:'" I"P C.:l.",\i::; 0)1 U) 
".:'.p ... -;I··~~'L' U 

'1:1' 
r: If) 
'Ij r: .r.: (l. . ., 
If) -JI 
,-I II 
" Of 

... j ~I 
,~ --.I 
II) 'V 

.po' 
I'J Tfl 
A-, .. 
UO) 
,; 'i'· tIj ~ .' , ' 

1:..J () 
<1) rl':' 
If) 'I!'." 

:'1 f~ 

" '" ,.1l f-1 

-:,' .. 
'.; , 

·:i 

" 
·r\·· 

, ,\ q 

:! 
f 
1{ 
; 

:.~ 

:,~: 

'(i' 
,< 
~~ 
~ 
'i' 

ole 

:J 
" 
'i 

M 
I 

'( 

.. 
.' ~, 

I;· 

,> T0 

,;' 

1,; 
:'\\ 
L' 

;i; 
:-,:·t-f·~l· :::-.~;,:p~ ~'. :,ij 
~~\\~~~r:~/'}:\'}~~ '.\:' :}E:' 

.,1:f~1"~;-[?;~:N:! $~_' 
i/r .F f 

'<;t~: 
~~r 
r~ 
).L 
~" ,. ,1. ..... 

:'~' 
;.,;' 
4 
.l! l 
~. ,} 



.'.;:."" .... ':'-~,-;, -~.' 

~;;"Pt· tor _ designated access routes up tbesid~ -slopes;' _ --_ ,-: -'·"-<";;;!.h' 
tra!!ic patterns shall be varied to mini~ize concentrated
tra!!ic_ flow and resulting turf da~age. 

~ unless approved otherwise by Project Enginee=ing, 
ch~icals (e.g., fertilizer, insecticide, pesticide, 
fungicide, etc.) shall not be applied to the NCS during 

• 

• 

the ~ontha ot July and August. ' 

Where practicable, 'all vehicular and pedestrian traffic 
shall-' bB restricted, trom. -t..."lS TtlCS ,lIhen t..'"le:ground is'" 
saturated," frozen, or :f::-osted.-··: This' is' particularly 
i:nportant ·.hen ~~a grOtl.lld is tba-.ing in the spring • 

.rl.ccurata' re~cird~ shall be ~~i~~a~'~ed ·for.·~i~ld"·o'O·cra~ions 
involving b~e t~f management program. As a ~inlmum, the 
following info~ation shall be recorded: . dates and 
application:-rates ·(~lihere. applicable) fo'r aeration, 
d2'::batchi::.g J ! ?=~i:!.izi::_g I,- t illi~g 1 irriS-3 tion I . pes-t. 
con-t.rel, 'PH .~c.just:o.ent, rolling 1 see.di::1g! soil 
sa::npling/testir:.g 1 ·..;eed Gor.:trol , . a:1d" othe:::- significant 
activit.ies. ?':'--::Dle;:rl a:::-eas and anoi:lalies s~all also be 

.:: .• ~. i·2::-a:.ion· .5l~.:!ll ::s per!cr:ned annua:l:.l 
c-r'2.::-s-'?ed to' i:!.c!:"eas8 t~e rata. ot ai::::
to ·'_t."ls g=-ass 'roots • 

be=o.:.-e the aut~~ 
a::d ''';:!-:'2.::- ::::-~ns=:;= 

.> '::-:'-:2. g::-o1.:nd su==:!ca- s::a:l :be a~=a~2d us':::.C; a :::.ec::'2..:-:':'::a2. 
ae::-a:'o=, ' ..• riLl. at. l.'?ast t.",y"Q pe!:"pend:'c-...::::'.:!= ~3.33;3 ~= t!:.'2. 
ae:::-3.to::-. 

: D.ept.."'i· of . a'2=~ticn shall 1::-a at least. 2 inches. 

Aeration shall be by ~echa~ical aerate.:.- c::- by h~~d usinq 
a'forx~ 

-. 
a;:c.' 3::·2::':'~1:: inst::::-.::::ticr.s :':J:: .~2.~":~ :,c:1':'ng sball 
turf,~anageme~t cor.5ult~:-:~. 

:~;d ~i'~c8-11~n~aus 
• detbatching, 

• _.,! .; • 

debris s~""'..all 

...... 

. as:'reguired 
'li:ni t3_, a:1c'- di:::-ec"t 

. ~" . 

be'::-e~cved at: 
-\ . 

. ~-'. 



tI"",Ci" " ;, 5.!s ' l'lmTILIZING 

6.!5.1 General 

• Where practicable, fertilizer shall be applied when the 
soil is moist. 

• Fertilizer shall be applied only when the grass blades 
are dry to minimize burning the foliage. 

• An ammonium or urea-based fertilizer shall not be applied 
within 2 weeks of liming. 

• The actual applications rates of nitrogen (N), phosphoric 
acid '(P) ,and soluble potash (K) may be determined'by 
multiplying the percentage listed on the Iertilizer bag 
by 'the actual applied weight. (Example:' 1000 lbsj 1 
1000 It' of 20-10-10 fertilizer equates ,to 200 Ibsj 
1000 It' of nitrogen, 100 lbsj1000 ft" of phosphoric acid, 
and 100,lbsj1000 ft' of soluble potash.) I 

6.5.2 ~xeas without Existina TUrf 

a Areas without existing turf shall be fertilized and the, 
fertilizer blended (by raking or similar method) into the 
soil prior to seeding. A follow-up application shall be 
made 3-4 weeks after germination of seeds. 

• Fertilizer application rate shall be per the results of 
the most recent soil analysis, except that the 
application rate shall not exceed 1 lb. NjlOOO ftl, 
2 Ib Pj1000 ft", or 2 lb. Kj1000 ft' for a single 
application. 

When an application rate is not available per a soil 
an'alysis, application rate shall provide for 
1 lb. Nj1000 ft', 2 lb. Pj1000 ft', and 2 lb. Kj1000 ft' 
(i.e., 20 Ib.j1000 ft' of 5-10-10 fertilizer). 

Areas With Existina rur! 
, , , 

OSee Attacru;,ent A fer fertilizing schedule . . ;. 
'''-'','"",-' "'" :'F~rtilizer application rate sh~ll be per ,the results of "',' 

'the most recent soil analysis, except for ,the 
.. .' . . . 

~~~f:j:~~:;;::;;2;~~:;~~~; 'rate,"for a si~;leapPlication 
:; '2::1b. Nj1000 ft' wh,m using a' s~,~.~~xc~~;~~~:i:f;~~:::Li': 

,than '11b~' Nj1000 'ft', when using 'a' 
',,'Application rate, for' a: single application'"s,,,,,J..l,,,,,,, 

2 lb.Pj1000ft' or,2 'lb. KjlOOO ft'; , 
'" ".,' ,,' ".'>~"'~'<",:,: : .. ,'" : ':-"C:: ""', ,:,::,; 'gc~i~:i;7,!,;;1.j;~ 

~~it~~fE~t~~~~.f;~~s. lication rate';is,"not avidlabl", ,per" ',application rate': shall' provide' for ' 
. ,,:,. . ~ ... ":'". :. 

"' .. 
10 " .. ',' 

: ..... 



....... >., .... 

~ .lb. ll/lOOO!t', 1 lb. PIIOOO tt', and 1 lb. ·iciiooo·'·tt,:···· 
.' ... (La" 10 Ib./l000 tt' ot 20-10-10 fertilizer), except . 

that t~e tinal tall application shall be at 1/2 t~e above 
~cu."'1t, 

6.6 FILLING 

• Areas to be tilled ~hich are greater than 2 inches deep 
will be designated by Project Engineering based upon 
in.for:na-=.ion obtai:12G. C1.:::-i: .. g si:'a i:':"~j2st.i;at.:'on3 and -upon 
in"Out· f:::-o:c. .!isld -ce=sOn..-:.-e.l. ·For ar~as to bs· filled "Which. 
ars· greater than 2 inches deep, ·only thosa areas 

.designated by Engineering shall be filled so that 
consolidation ~onito:::-ing is not ~ffected. Areas less 
t~an 2 inches deep may be tilled based upon field 
determination. 

~ Fill material shall consist ot topscil~ 

, 

• 

p=~or ~o filli~g~ 
?: ~:::l.C~1 ~,.:!. , 

:=:xist.ing vegeta"tion need Dot be 

UT.less C.':':::-::::C-:'2·':' ::"':...:.:3::-,;:'53 b",! :?-:=.-::=c-::' Z::ginee:::-ing, ::il1 
s~all.=e ccm?actec ~y rolli~g pe= Sec~ion 6.13. Mois~u::-e 
conte:1t sb.all b-€ ~djustad (::;y c.::-ji::.:;- ~::- ·"3::·;:ing). 50 ··t::a':. 
.tha till,1:--eing p::..!C2C··.:3 n2:"~-:e= C::::'!!-=-'':'37.'j ;:C::
~Ne""t/vi.5':::::C1.:..3 • 

1':-:3 3:'::3 .s'.:?-e:::-in:te.?:c~n~ 3:~~2.~ :::-epo=t c:::::lple·:i::;n of the 
·::nonth.ly i~5:?ectic~ "":0 t::'e ?::-oj ~ct ~::g'::'::a2::- ~i':J. . 

·interoffice ::ne.!Ilo-=andt::n~ I:1cluc.ed i~-: ::-:2 ::-aport shall.be 
data(s) 0:: inspection and, it obse2:""'/ec, ?:.y po-:e:: .. ~i3.1 
.pr6bl~:ns~ }u:·eas ot pa ... ·_ic...:la:- cor;ce.:-~ i:lcl'.:.ce: 

P:~:r:dad Jla te::-

1 ·ani~ls 

in~pectthe 'lies on 
a=eas 0= conce::-n G33 

:...·ccd; : 

.the· field 



' .. 
............ ,,'-' '..,i th'-;i';~:S::;,:' 

topsoil';" cOlllpacted; and' seeded.';·'. These tasks· "ill not'" :.;,. 
require.·any written and/or vermil directions trolll 

. Project. Engineering." .; .'. 
-.-",_ .' .'~·:·;;:·i; ,~ -: .. -."- --: ,. ," " ... 
Systelllatic" inspections, as required by the Report on the 
PerfOrmance Monitoring System tor the Waste containment· 
at the Niagara falls Site, (BNI, May 1936), are no'::. ':in 
the scope., or this instruction guide . 

. " - ." .. \~. .".: -' 

.·~~'~·~nti;''' WCS shall be irrigated du:d~gperiods o~ 
drought· or very 10;; precipitation (i. e., less'· than linch 
per·,.lO days) during t..'1e gro;;ing season (Le., May -. 

__october) .·: .. I=igation, . including natural precipitation,' .':: 
'", shall: .. pe. at the minimum:' rate ot l: in~h 'of water' 'per week~.''' 

...... 

:t .. ". Irrigation shall be such that' erosi~ri does not result~' 
Extra· care shall be. exercised on' the sides lopes of the' 
WCS: 

• __ , .... Irrigation .-shall be sufficient to prev2nt desiccation 
·'·'--~«.~crac.~~ng 1,:- dusting I and vegetation stress. 

,:, 

in t.~e· la"te afternoon and evenings tends _. to 
~i1lf:f!C;ix~~;.c.jj;:.;: F,rc)lll()tl~it.:1e gro;r-<-h of fungi,' and therefore, shall be 

irrigation shall be performed just before the . 

~~~~1~~~~~:0~{~~:!R)JJ~~~~};;~~ initial freeze or the autumn. 

shall be kept llloist,·. not B~tu·fatl?d· 
un'1:~.J."the ·ne',.. grass is 2 inches high. Ne;;ly"se,ecle,,, '.'", 

.be·' irrigated ;;eekly until 'grass; is· ~.'. ""'.'-':.'~": 
shall be prevented trolll drying $0{£(fi;~~1~t~ 
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~"The g=c~~d shall be ~oi3~ to ~~ le~st a G2~t~ c~ 4 i~cba3 
prior to s8eding~ 

. ., .";\ :::l2chanlcal s:?rs~da::, 3h~11 be used fa:::: seedir.g a:::2as 
greater than 100 ttl. 

!I Sa2d s~~all ba unifc:r:nly dist=i::nl"ted at the speci~ied rate 
over ~~9 required area. ~e seec to ~e ap91ied shall be. 
equally dlvided ar.d ene-halt 3':luliec. i::. o~e di:::-acti::m 
over- t.."'1.s entire-' area and the other hal~ applied in a 
peYpendlcular direction • 

., S82;d application ~at.a3 s-~at2G. i::1 tl1is Ins:::::uct.ion Guids 
are fo:::: ger:n.ination rates desc::-i;:-ed in s<::!cti'.Jn 4.7.. !f 
actual ger::oination rates and percents 9f pure live seed 
diiier and ix ~12 c~anga i3 approved by Project 
Engineering} the s~ecified applicat~G~ =~~e shall be 
adjusted as :follo;;s: 

~ec::::::::le.r..c2.d ~ 
= ~J-~ tv ~.I" 

La::-e1ed -~ 

.?2.cc!J:l2.er..c.ed ~ 
Ge~';T\a-!:ioD 

::...c.:=elac. -1" 

Recc:n:::J.2.:nde.d 
:( Application 

.2a:'e. 

C:::::;(.~?7~: :.0 1:'::./1000 .:::: of '=''..1::-8 J.::-l3 seed is 
'·.S?2c.l::-.led. J\vall<.lbJ.a scad ::1'::< has 95-; pc.-e live. 32~ci ~.:G 

.... :- aO.--i 'ge:.::::li11dt.icn' ::UO
: O:'~1e::-.i:"..;;a :::"22:'3 5:;:~S:':'!:"2C. 

".:::- eq";:':::-2::2'::'-:'3;- Th2=e:o::-e., t..'>;.e :::-equ!.::-ec. 2.:;:91i C:2. "":':07: ~~"':.2 
:0-= t::':'s 2:(:-:.=.?1~ -'r':':'':'::' ::2: 

·~2cr.J.':~ed 
;),.p~li::a~ion 
Ra'ta 

100·'" 3.5,,,) 
:( :< 

93-'$ 30-i' 

10 l}:;. 

~~~!3 -.;/:.t .... ~out 8:',13':':ng :''.l:::-: s2.3.:!.l 
-:"'':.3 q::-c'..iing S:3J.SOT'. as requ.i:::-ec :'0 

.. ,.. -' . 

:'::".2 lb 

ta seeded :~;.:::-oughout 
... " ..... ...l' 
'- '--'-- ..... 

. ;' JL:"~.J.3 :'0 -b-a s92;cec ..:;1:J.11 DB n:::-e:pa:=ec ~Bfore S'2:'2:c..:.::;. 
- ?'::C:C..3, -:'::J:':C::;' 'C=.=:-":'3, C:::.C.3~ 2.ii.c. 0:'::2.:' delete.::iou3 
:~at.:e::ial-" 31J.;!.11· b-a :::-2:::lO~lec.. '7::9 :=;::::':'1 3::'3011 b2 1;)c..52.ned 
and ,_t.S.o::-c~ghli ;nix ad to a dapt...'1 of 6-10 inc~es.· 

-.shall:::-be ... added pe:- Sec-:..ion 6.5. " Li:ne' or"', 
l~ ra~~i:::ad, 3DJ.ll be accad pa-= sactio~ 0 

·.s]:~ll· :t-e·b:!.2:1Ced i;-:.to t:;'a soil~ t3 
, ~. ~'-' , 

- '-,.' 

-"' ; 

). IS' 

--. ~ , 
-'--':':-:' 

I 
~. 

• 

,-. ~.)o~"::'t-""'f::;\<~:r. .. 
·,t:-·~~'~.1d1J~':-'¥:'->?fl;' -_:!;"'".\:~,, .. - ','.,.;", ,.-.~"".,~' ... -~~' -.. ~?\:~:r~'.'~ I,! /;"':::"':;f~~~'- .;:::: __ -.~~: 

'- >,,~. - -



T.ABLE 6; . . ADJUSTMENT . 
. ,. , ... (:i'ROH'REFEREllCB 2): 

. . .:.~: :.':' ~::;':~~i\·~~1~.~~i\~~<:" .J .~.: 
apply ground. To pH to 6.5, 

. sulfur _,., 
ft') . (lb elemental sulfur/l0aO ft') 

. -. ". ::-;~:' .. '.":. 

Sandy 
It pH loam Loamy Clayey It pH Sandy L-oa::ay :. 

." -, 

4.5: .126 : 253 238. ·7.0 5 __ 10 
;:'4 :6 124' 248 341 
····4.7: .. 

".120 241 331 
>7.1 6 12 
7.2 7 14-

.'.4·.S -, . 117 234 322 
" ~ 4.9. 112 223 307 

5 ;'0 .106 211 290 

7.3 8 -16 .:, 22.'-
7.4 9 lS 25 
7.S 10 20 27': 

S.l· 99 198 272 7.6 11 22 31--
5.2 . 89 177 243 7.7 13 25 35: 

· ,5".3".> 72 143 197 
S; 4' S3 107 146 

. 7 .• 8 14 28 39' 
7.9 16 31 ' 43 ': 

.5.S 42 84 116 8.0 17 34 47 __ 
· S: 6 36 72 98 

5,.7 31 62 86' 
· S. 8 26 Sl 71 
S;9 20 40 56 

: .. ~ 6,_ 0,:. . 17 33 45 _.;.,' 

_H,-'.u.m.carbonate is de~oted by CJ.CC,. 
.. :.: ... ~ . 

',.rates·'.are for,material to be incorporated.,into .. i: '~;;~~-~~.~' :~o:ln~i·~:th;-~~e;. WCS at NFSS is_ generally clayey. -
lT1Cloes' ·of·."soil· before planting. 'For ·lime· applications 

fi,{i,,):j'Mli:~~.~g::~~~r;~~~~'~~~d,~i~:f::use 1/3 o! the indicated rate,' but: d6::not ,.--.", . P: ::1.1:'-.-·- of liine/lOOO ftl per application. For:"·sulfUr.::'.:-· 

~;~tt?\ftf~f~,f:E~i~i[f~.~~:~: esta;;a~.hed ,turfs, do not exceed S lb. of t ra1:es'- are based on· a lOO~ CaCOJ egui valence Actu:a 

iilllll~I~~~~J~·~v;a~ry~ii;~s~e!e~m~a~n~U:f:.a!C~t:u~r:e:r~' :S~dat.a listed on· 

.foractual value. To determine the 'norox:i~lat:e 
j-';usa'the follo;;ing formula: 

. ' .. 

. equivalence 

APprJ?~.x0·~f:~~~~~~~~~~~t~~~1 
~'''J.l.:LS(lea::tUr! "ith pH of 5.S.'··~:0~~]~~ed~;~~if~~ _ 9ll:: ApproxiJnate ~ 

: Ib;:-: of. available ·.li mpc':r"na; 

.F; .... :: 

:;~\f~~% 



: '. 

• '" It: nac933ary to :filii, low area I 'addi tion~l till'!!!.'.r",., --".'-:;.'"O~:,.," 
'shall, 00, added and--blended',loIi th the existing 

lOora, than' 2 ' inches"ot:till' lOaterial; lOay 00 addad' '>'i,ti,6i:,t:~;,{jfi);(~jI 
prio~, approval tram Project Engineering. 

• The area shall be leveled to match surrounding grade 
provide'proper drainage. 

• 

• 

· ' 

Prepared ~reas shall be uni~o~ly seeded at a ra~a ot 
10-15 lb. seed/1000 f~. 

Seeded area shall be gently raked to blend the seed into 
upper 1/4: inch' ot topsoil.. >..3 an alte~ative to 
seeded ,area may be covered with 1/4 inch at 
shall be.taken to ensure that the seed is evenly 
a'nd not buried too deeply. 

The ~~~ded ar~a shaii'be'~~lled 
Section 6.10, and irrigated per 

per'Section'6.13, 
section 6.B. 

" .:. '. :.:. :.' , 

~~ich~d • 

"~e-"" ..,..,:"'ac~;ca""l' a'" .J... ...... 'a~~.;,...· '4~c1"d;ng '/'~h';c'ula-"and':';' .tf.l. ........ ~ 1:'..... '-_ J..I c., ..... _. 1.... .... ~_ ..... ~] _.I.. _ .... _. <;;....;, _ .... _ 

pede.strian, shall be prevented f:::-om ent-er~ng ne.~!lly se.eded···::. 
a:::e.as. 

"'-', 

6.l4.3 A~~as with Existing Turf (Overseed{~g) 

~ The' -e::rt.i:=e wcs shall be ove=saeded ,per the schedul~' in 
Attachlllent A . 

. .A::"e.:!. to·:be. s~ec.ed shall be prepared. before seeding •. 

Bare snots' shall 1::-e :S~~~.?;~ ~-e.::- s~ction 6.:~.2 
ove::-seedinga 

.,Ar·sa to be', seeded shall b-a :lowed to one-half 
height'per,Saction 6.9. 

R:::;C;(.3·] ceb.:-is, 
're.move·d. 

: "." ,'. 

; 
and other deleterious material shall· 

~~'a~'~::: :l::-~.J. shali De u..~ltor:nly sa-eded at a rata 
,2-4~ Ib9 .sc2djl000 ft":, 

'. '. 

" 

area shall be irrigated per Section 6.8. 
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6;16 

• soli .l\JIIpl~S shall be collected by Co,o'D"r~,t 
Agent or the' f'ield' personnel as 
,testing laboratory and shall be 
, follo .. ing: ' 

pH 

fertilizer reguirements 

tested 
'. :-~. 

• Soil testing shall be performed by the Cooperative Extension 
Agent or other testing laboratory approved by Project 
Engineering. 

• Soil testing shall be coordinated with the soil testing 
laboratory so that results are available prior to apPlicatio; 
o~ soil.amendments . 

Soil samples sh~ll not be obtained ",ithin 4 ":'eeJcs following ,. 
fertilizing, pH adjustment, herbicide,or pesticide 
application-, etc., unless approve<:! otherwise by Proj ect 
Engineering. 

WEF,Q CONTROL 

• 

'. 

• 

The ",eed control program shall be developed and recommended 
by a turf management consultant to prevent the- grow~h of' 
fungus, broadleaf plants, ",oody plants, deep-rooted plants, 
and oG~er noxious vegetation that might p~netrate the clay 
laye~ o~ otherwis~ endanger the containment s.~ru~:ture~ ... 

Herbiclde"sho;"ld be applied in accordance ",ith th~ 
recommendation .ot a turf management consultant. In general

t 

the follo .. ingrecommendations should be considered 'in the 
weed control' pro'gram~, Herbicide application should be, made 
in the Spring to ",et ",eed leaves ",hen no rain is expected for 
at least 6-8 hoUrs. ' A'repeat application rate should be 
in 7-10days"to'kill more hardy ",eeds. Temperature should: 
60-85'Pduring' herbicide application. Herbicide should riot, 
be,applied,to'ne .. seedings until, so recommended bya turf' 
management' consultant. These general guidelines may vary' 
depending on the actual .. eed control program. 

The herbicide types, Material Safety Data Sheets 
application, rates for the herbicides proposed by the 
management· consultant' shall be sUbmitted .. to Project 

, Engineering and .EIltS ;;:or revie .. prior to' use:' '.: ", 



", Schedule', (Att3chments A 'and C)"~nd ma"a1~'~,:~.~~~~~~~~~~~~~~~~1 
: ',shall 'Joe'Updated, and, submitted, ,to: the' OakiRidge' 
, ,attached' Doculllentaticn',Requirementii ,Form 'i (Form~'14501'-DRi";l,"'1'%ii'}i,ti;g 
"Attach;3ent cis the, proposed' schedule, for calendar, 
, Some"'o! the operations, listed on Attachment Care ehn"'n 
scheduled prior'to implementation ot this Instruction ~c'~c,e, 
therefore, cannot be performed in 1987, but may be used as 
basis tor developing schedules tor subsequent years., The' 
schedule tor subsequent years, Attachment A, shall be proposed 
by.,Operations and submitted to Engineering for review per, the DR 
Form. ' 

Documentation shall be obtained and reported to the Oak Ridg, e,., 
Otrice'in accordance with the'DR Form.' 
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ATTACHMENT B. 



Dates (s) 

.~. ' .. -' .- 6.2 

source: 
Type: 
Area: 

Source: . .,--__________ _ 
Type I< Mix: 
Area: 

",-:-. ',' 
:.<. 



1. 

ReC~~d anomalies! 16c~f:~o~~~~·6·. 
and potential problems ,... . . 
if any. 

water. Source: 
Area: 

Source: 
Type: 
Area: 

Pesticide: Source 
Type 

.. HSDS 
Applicator: 
Area: 

'. ~. . .. ~. 

6.8 

6.10 

: .•.. 
'J .' 

4~ji 

'::, 



Sa:npla: 

Results! 

";'-

ArB" : 6.13 
.,~',. 

: ~ 

.-"",: 

Source: .4.7 
~. Pure 

. '~,-.-. ", Li va,:.:' 
Species Seed 

Area: 

Sampled ~y: 
Tested by: 

:. ::~;~~:i~..::.f'..::~~;:·-f.-.::~ ~- ..... , . 
Germination' 

'·Rata 
,-""" : ... :..... 

"-. 

-•. , 

?-2sults: (~t~ac~2d) 

Area! 

4:l,.pplicato:::-: 
.d::' ea : 

':" 

"T'.::;e 
:iSDS 

....... 
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Data 

Data 

.:'., . 
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A -' ..... ,i.llu. !\' elm D<T! ' 
o • mOll TO ao+4O<:n«: \()"" 
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, :c': mOl! TO MC>9.S! 

.. -.. ~ 

1.1 ,Herbicide y,sDS 
1.2 Pesticide HSDS 

2.1 Proposed pezt Control 
program" pe~ticide' 

,', application, rate,',' 
.' '.~-' ," . 

2.2,Soil:test results 
.:~ .. 

2.3 Proposed ~eed control 
p=ogram * herbicide 
applica:ion rate 

J.1,flll,area records 

3.2 Anomalies .. potential 
problem "r'''Il. 

3.3 Schedule, ,Actual tL";~ 
of performance 

3.4:Schedule and material 

.-.' 

X 2,4,5 
X 2,4,5 

;U 2,3,6 
....... : 

R 2, J' 

u 2;3,6 

W 2,3 

.W 2,J,6 

A:, 2.3 .... .•. 
O~"', .. : 

." ~. 

'M 2,3,6 
~'.: : ...... ,-

4:3j 6.16 
4.61 6• 11 

6.11 ' 

0'.15 

6.16 

6.6 
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ATTACHMENT 3 



Company Name ______________________________________________________ ___ 

Address ________________________________________________________ __ 

Contract Number: __________ _ FUSRAP Worksite: ___________ __ 

SUBJECT: STATEMENT OF EMPLOYEE CERTIFICTATION DOCUMENT 

This certifies that _________________________________ has met the training 
requirements listed below (if applicable). 

Training 

40-hr. Hazardous Waste (29 CFR 1926.65) 

Annua18-hr. Hazardous Waste Refresher (29 CFR 1926.65) 

Hazardous Waste Operations Supervisor (29 CFR 1926.65) 

Respirator Training & Fit Test (29 CFR 1910.134) 

Radiation Worker II Training (10 CFR 835) 

Radiological Control Technician Training (10 CFR 835) 

3-Day On-the-Job Training (29 CFR 1926.65) 

DOT HAZMAT Training (49 CFR 172) 

Asbestos Awareness Training (29 CFR 1926.1101) 

Asbestos Supervisor Training (29 CFR 1926.1101) 

Lead Awareness Training (29 CFR 1926.62) 

Confined Space Training (29 CFR 1910.146) 

Cardiopulmonary Resuscitation Training 

First Aid Training 

Bloodbome Pathogens Training 

Safety & Health Representative ........... Yes ____ No ___ _ 

Baseline Medical Examination 

Annual Physical Examination 

Medical 

Medical Restrictions? ................. Yes ____ No ___ _ 

Date Completed 

(Safety & Health Representative) (Company Representative) 



ATTACHMENT 4 



BIDDING SCHEDULE
OPERATIONS AND MAINTENANCE AT THE NIAGARA FALLS STORAGE SITE,

LEWISTON, NEW YORK

Quantity Unit Unit Price Amount Quantity Unit Unit Price Amount

1
Labor, services, and materials to perform grounds 
maintenance at NFSS

1.1 Superintendent 2,040 Hour 2,040 Hour

1.2 Laborer 2,040 Hour 2,040 Hour

1.3 Tractor/Brush Hog/Mower 8 Month 8 Month

1.4 Tractor with Deck Mower 8 Month 8 Month

1.5 Walking Mower 8 Month 8 Month

1.6 Aerator 2 Month 2 Month

1.7 Rollers 2 Month 2 Month

1.8 Dethatching Equipment 2 Month 2 Month

1.9 Sprayers/Spreaders 3 Month 3 Month

1.10 Snow Plowing 1 LS 1 LS

1.11 Trailers 8 Month 8 Month

1.12 Chain Saws 8 Month 8 Month

1.13 (2) Weed Wackers 8 Month 8 Month

1.14 1/2-ton Truck 12 Month 12 Month

1.15 Small Tool Allowance 2,040 Hour 2,040 Hour

DESCRIPTION
BID 

ITEM
BASE CONTRACT YEAR 1 BASE CONTRACT YEAR 2

BASE CONTRACT PAYMENT SCHEDULE



BIDDING SCHEDULE
OPERATIONS AND MAINTENANCE AT THE NIAGARA FALLS STORAGE SITE,

LEWISTON, NEW YORK

Quantity Unit Unit Price Amount Quantity Unit Unit Price AmountDESCRIPTION
BID 

ITEM
BASE CONTRACT YEAR 1 BASE CONTRACT YEAR 2

BASE CONTRACT PAYMENT SCHEDULE

1.16 Fencing Material 1 LS 1 LS

1.17 Fertilizer 1 LS 1 LS

1.18 Herbicide/Pesticide 1 LS 1 LS

1.19 Seed 1 LS 1 LS

1.20 Topsoil 1 LS 1 LS

1.21 Lime 1 LS 1 LS

1.22 Sulphur 1 LS 1 LS

1.23 Security Guard 4,380 Hour 4,380 Hour

2

Equipment Rental and Purchase, and Purchase of 
Supplies and General Maintenance not covered 
under Bid Item 1 1 LS $12,000.00 $12,000.00 1 LS $12,000.00 $12,000.00

TOTALS



ATTACHMENT 5 



Additional Equipment Rental Rate Schedule 

Item No. Equipment Type Rates 

1. 112 Ton Pickup Truck or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

2. Forklift - 10 Ton Capacity 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

3. Air Compressor - 120 CFM 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

4. Skid Steer Loader - (1300 lb Capacity) 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

5. ID 21 OC Backhoe or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

6. Scissor Lift - 2000 lb Capacity 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

7. Hand Tamper 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 



8. John Deere - 690 Excavator or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

9. 25 Ton Grove - RT 525B Series Hydraulic Crane or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

10. Cat 320 Backhoe or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

11. Cat 928 Loader or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

12. Cat D3 LGP Dozer or Equal 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

13. Single Axle Dump Truck 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

14. Tandem Axle Dump Truck 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 



15. Forklift - 20 Ton Capacity 

a. MobilizelDemobilize 
b. Daily Rental Rate 
c. Weekly Rental Rate 
d. Monthly Rental Rate 

Total 

Rental rates for Items 1 through 15 shall include fuel, lubricants, repair and maintenance parts and 
service, applicable taxes, overhead and profit. Operators will be paid for as direct labor under Pay Item 
Labor. 



 
 

 
 
 
 

APPENDIX 5-B 
 

Select Drawings from the Design Report 
for the Interim Waste Containment 

Facility at the Niagara Falls Storage Site 
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APPENDIX 5-C 
 

Trending Analyses for Total Uranium and 
Radium-226 in Groundwater
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8 February 2011 

Niagara Falls Storage Site FUSRAP Project 

 

Total U Trend Evaluations 

Remarks

 

: The data sets were imported into Minitab (commercial statistical software) to do 
temporal trend analyses for a set of groundwater monitoring wells.  Temporal trends were 
evaluated from 1997 – 2010. 

Descriptive Statistics 

          Total 
Variable  Count   N    Mean   StDev  Minimum  Median  Maximum 
 
B02W20S      23  16   9.091   0.900    7.320   9.286   10.600 
A45          23  18   31.01    5.89    21.14   30.69    47.41 
A50          23  18  13.523   2.128   10.703  13.200   19.840 
OW04B        23  21   38.07    9.24    18.41   38.60    52.15 
OW06B        23  19   18.75    5.91     7.79   17.23    29.60 
OW07A        23   2  1.9695  0.0983   1.9000  1.9695   2.0390 
OW07B        23   7   21.77    9.56    11.30   19.23    41.68 
OW13B        23  11   21.14    6.75     1.59   22.82    26.63 
OW15B        23  18  10.101   1.569    7.609  10.064   12.240 
OW17B        23  17   5.662   1.057    3.030   5.660    7.610 
A42          23  16   63.50   13.00    37.50   60.68    85.60 
BH49A        23   8   13.53    3.68     9.24   13.29    21.32 
OW04A        23   8   1.712   0.469    0.875   1.750    2.448 
OW11B        23  15   242.2    60.5    133.3   247.4    326.0 
OW18B        23   7  12.279   2.304    8.510  12.552   15.354 
 
 
The sample size (n = 2) for Well OW07A is too small to do trend evaluations. 

All units are in pCi/L. 
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Summary of Total U Temporal Trend Evaluations 

 

* 95% level of confidence used for all trend evaluations. 

Well n Kendall’s  τ p-value Remarks* 

B02W20S 16 0.18 0.37 No trend. 
A45 18 -0.44 0.012 Downward trend. 
A50 18 -0.22 0.23 No trend.  (Possible weak downward trend.) 

OW04B 21 -0.095 0.57 No trend. 
OW06B 19 -0.42 0.013 Downward trend. 
OW7B 7 0.52 0.13 No trend. (Possible upward trend; n is small) 
OW13B 11 0.24 0.35 No trend. 
OW15B 18 -0.0065 1.0 No trend. 
OW17B 17 -0.10 0.59 No trend. 

A42 16 0.15 0.44 No trend. 
BH49A 8 -0.14 0.71 No trend. 
OW04A 8 0.0 1.0 No trend. 
OW11B 15 0.54 0.0056 Upward trend. 
OW18B 7 -0.52 0.13 No trend.  (Possible downward trend; n is small) 
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Time Series Plots and Results of Mann-Kendall Test by Well for Total U 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.171247  0.525992 
SPEARMAN'S RHO   0.186902  0.488240 
KENDALL'S TAU_A  0.175000  0.367395 
KENDALL'S TAU_B  0.175734  0.367395 
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CORRTYPE          CORR_VAL    P_VALUE 
PEARSON'S R      -0.538478  0.0211388 
SPEARMAN'S RHO   -0.583075  0.0110924 
KENDALL'S TAU_A  -0.437908  0.0124218 
KENDALL'S TAU_B  -0.437908  0.0124218 
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Scatterplot of A50 vs Date
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R      -0.229070  0.360543 
SPEARMAN'S RHO   -0.277606  0.264710 
KENDALL'S TAU_A  -0.215686  0.225479 
KENDALL'S TAU_B  -0.215686  0.225479 
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Scatterplot of OW04B vs Date
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CORRTYPE           CORR_VAL   P_VALUE 
PEARSON'S R      -0.0153989  0.947179 
SPEARMAN'S RHO   -0.0974026  0.674468 
KENDALL'S TAU_A  -0.0952381  0.566143 
KENDALL'S TAU_B  -0.0952381  0.566143 
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CORRTYPE          CORR_VAL    P_VALUE 
PEARSON'S R      -0.535735  0.0180726 
SPEARMAN'S RHO   -0.561650  0.0123339 
KENDALL'S TAU_A  -0.421053  0.0129371 
KENDALL'S TAU_B  -0.422289  0.0129371 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.929084  0.002475 
SPEARMAN'S RHO   0.678571  0.093750 
KENDALL'S TAU_A  0.523810  0.133128 
KENDALL'S TAU_B  0.523810  0.133128 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.549288  0.080085 
SPEARMAN'S RHO   0.245455  0.466922 
KENDALL'S TAU_A  0.236364  0.350201 
KENDALL'S TAU_B  0.236364  0.350201 
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CORRTYPE           CORR_VAL  P_VALUE 
PEARSON'S R      -0.0138572  0.95648 
SPEARMAN'S RHO   -0.0237358  0.92552 
KENDALL'S TAU_A  -0.0065359  1.00000 
KENDALL'S TAU_B  -0.0065359  1.00000 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R       0.073984  0.777793 
SPEARMAN'S RHO   -0.127451  0.625930 
KENDALL'S TAU_A  -0.102941  0.592301 
KENDALL'S TAU_B  -0.102941  0.592301 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.155268  0.565838 
SPEARMAN'S RHO   0.179412  0.506140 
KENDALL'S TAU_A  0.150000  0.444044 
KENDALL'S TAU_B  0.150000  0.444044 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R       0.129213  0.760409 
SPEARMAN'S RHO   -0.190476  0.651401 
KENDALL'S TAU_A  -0.142857  0.710523 
KENDALL'S TAU_B  -0.142857  0.710523 
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CORRTYPE          CORR_VAL  P_VALUE 
PEARSON'S R      -0.529994  0.17667 
SPEARMAN'S RHO   -0.095238  0.82251 
KENDALL'S TAU_A   0.000000  1.00000 
KENDALL'S TAU_B   0.000000  1.00000 
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CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.711058  0.0029588 
SPEARMAN'S RHO   0.692857  0.0041902 
KENDALL'S TAU_A  0.542857  0.0055836 
KENDALL'S TAU_B  0.542857  0.0055836 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R      -0.720634  0.067701 
SPEARMAN'S RHO   -0.714286  0.071344 
KENDALL'S TAU_A  -0.523810  0.133128 
KENDALL'S TAU_B  -0.523810  0.133128 
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Ra-226 Trend Evaluations (Unfiltered Groundwater) 

Remarks

Descriptive Statistics 

: The data sets were imported into Minitab (commercial statistical software) to do 
temporal trend analyses for a set of groundwater monitoring wells.  Temporal trends were 
evaluated from 1997 – 2010.  All units are in pCi/L. 

 

          Total 
Variable  Count   N       Mean   StDev      Minimum     Median    Maximum 
 
B02W20S      22  17     0.2131  0.1759       0.0300     0.1790     0.7650 
A45          22  18     0.4223  0.3498      -0.0720     0.3590     1.1200 
A50          22  18     0.2859  0.1787  0.000000000     0.3160     0.6330 
OW04B        22  18     0.3133  0.3182      -0.0100     0.2525     1.2900 
OW06B        22  18     0.2756  0.2730      -0.0400     0.1655     0.9710 
OW07A        22   1    0.40000       *      0.40000    0.40000    0.40000 
OW07B        22   6      0.433   0.492       0.0330      0.244      1.290 
OW13B        22  11      0.430   0.354       0.0560      0.359      1.050 
OW15B        22  18     0.2691  0.1741       0.0800     0.2190     0.7290 
OW17B        22  16     0.2261  0.2600      -0.0850     0.1230     0.9810 
A42          22   9      0.440   0.665       -0.866      0.341      1.610 
BH49A        22   3      0.351   0.349        0.146      0.153      0.754 
OW04A        22   3     0.0697   0.342       -0.325      0.253      0.281 
OW11B        22   8      0.589   0.760       -0.160      0.348      2.250 
OW6A         22   2     0.1395  0.0686       0.0910     0.1395     0.1880 
OW15A        22   2     0.3025  0.0643       0.2570     0.3025     0.3480 
OW14B        22   1  -0.037000       *    -0.037000  -0.037000  -0.037000 
 
 
 
Samples sizes for the following wells were too small to do statistical trend evaluations:  

• OW07A 
• BH49A 
• OW04A 
• OW6A 
• OW15A 
• OW14B 
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Summary of Ra-226 Trend Evaluations 

 

* 95% level of confidence used for all trend evaluations. 
 

Well n Kendall’s  τ p-value Remarks* 

B02W20S 17 0.40 0.029 Upward trend. 
A45 18 -0.039 0.85 No trend.  
A50 18 0.24 0.17 No trend. (Possible upward trend.) 

OW04B 18 0.18 0.52 No trend. 
OW06B 18 0.26 0.13 No trend. (Possible upward trend.) 
OW07B 6 -0.20 0.71 No trend. 
OW13B 11 0.31 0.21 No trend. 
OW15B 18 0.31 0.081 No trend. (Upward trend at 90% CL.) 
OW17B 16 0.28 0.14 No trend. (Possible upward trend.) 

A42 9 -0.28 0.35 No trend. 
OW11B 8 0.14 0.71 No trend. 
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Times Series Plots and Results of Mann-Kendall Tests for Ra-226 by Well 
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CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.540892  0.0249621 
SPEARMAN'S RHO   0.566176  0.0178228 
KENDALL'S TAU_A  0.397059  0.0290204 
KENDALL'S TAU_B  0.397059  0.0290204 
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CORRTYPE           CORR_VAL   P_VALUE 
PEARSON'S R      -0.0486944  0.847841 
SPEARMAN'S RHO   -0.0877646  0.729124 
KENDALL'S TAU_A  -0.0392157  0.849682 
KENDALL'S TAU_B  -0.0393445  0.849682 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.334673  0.174624 
SPEARMAN'S RHO   0.356037  0.147026 
KENDALL'S TAU_A  0.241830  0.172694 
KENDALL'S TAU_B  0.241830  0.172694 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.209808  0.403382 
SPEARMAN'S RHO   0.212700  0.396781 
KENDALL'S TAU_A  0.117647  0.519327 
KENDALL'S TAU_B  0.118033  0.519327 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.292467  0.238906 
SPEARMAN'S RHO   0.379969  0.119864 
KENDALL'S TAU_A  0.261438  0.139330 
KENDALL'S TAU_B  0.262296  0.139330 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R      -0.317048  0.540362 
SPEARMAN'S RHO   -0.257143  0.622787 
KENDALL'S TAU_A  -0.200000  0.707114 
KENDALL'S TAU_B  -0.200000  0.707114 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.452119  0.162671 
SPEARMAN'S RHO   0.427273  0.189944 
KENDALL'S TAU_A  0.309091  0.212912 
KENDALL'S TAU_B  0.309091  0.212912 
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CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.458179  0.0558514 
SPEARMAN'S RHO   0.418389  0.0839992 
KENDALL'S TAU_A  0.307190  0.0810059 
KENDALL'S TAU_B  0.309217  0.0810059 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.488908  0.054631 
SPEARMAN'S RHO   0.364706  0.164868 
KENDALL'S TAU_A  0.283333  0.137347 
KENDALL'S TAU_B  0.283333  0.137347 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R      -0.498685  0.171779 
SPEARMAN'S RHO   -0.400000  0.286105 
KENDALL'S TAU_A  -0.277778  0.348083 
KENDALL'S TAU_B  -0.277778  0.348083 
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CORRTYPE          CORR_VAL   P_VALUE 
PEARSON'S R      -0.048813  0.908622 
SPEARMAN'S RHO    0.047619  0.910849 
KENDALL'S TAU_A   0.142857  0.710523 
KENDALL'S TAU_B   0.142857  0.710523 
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Supplementary Evaluation of Correlations Between Select Wells 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.352773  0.164873 
SPEARMAN'S RHO   0.617647  0.008242 
KENDALL'S TAU_A  0.470588  0.009455 
KENDALL'S TAU_B  0.470588  0.009455 
 

 



56 
 

OW06B

B0
2W

20
S

1.00.80.60.40.20.0

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Fits
Regress
Lowess

Scatterplot of B02W20S vs OW06B

 

 

CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.562917  0.0186404 
SPEARMAN'S RHO   0.510117  0.0364340 
KENDALL'S TAU_A  0.375000  0.0392667 
KENDALL'S TAU_B  0.376386  0.0392667 
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CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.651642  0.0045949 
SPEARMAN'S RHO   0.428221  0.0863701 
KENDALL'S TAU_A  0.323529  0.0760142 
KENDALL'S TAU_B  0.325935  0.0760142 
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CORRTYPE         CORR_VAL   P_VALUE 
PEARSON'S R      0.460017  0.132390 
SPEARMAN'S RHO   0.615385  0.033170 
KENDALL'S TAU_A  0.363636  0.114757 
KENDALL'S TAU_B  0.363636  0.114757 



59 
 

 

OW04B

B0
2W

20
S

0.80.70.60.50.40.30.20.10.0

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Fits
Regress
Lowess

Scatterplot of B02W20S vs OW04B

 

CORRTYPE         CORR_VAL    P_VALUE 
PEARSON'S R      0.724395  0.0015050 
SPEARMAN'S RHO   0.778514  0.0003814 
KENDALL'S TAU_A  0.625000  0.0008528 
KENDALL'S TAU_B  0.627621  0.0008528 
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         B02W20S      A50    OW04B    OW06B    OW13B    OW15B 
A50        0.353 
           0.165 
 
OW04B      0.724    0.399 
           0.002    0.126 
 
OW06B      0.563    0.522    0.282 
           0.019    0.032    0.273 
 
OW13B      0.539    0.470    0.625    0.233 
           0.087    0.145    0.040    0.490 
 
OW15B      0.652    0.410    0.226    0.642    0.376 
           0.005    0.091    0.399    0.005    0.254 
 
OW17B      0.460    0.178    0.255    0.069    0.602    0.037 
           0.132    0.562    0.379    0.823    0.152    0.904 
 
 
Cell Contents: Pearson correlation 
               P-Value 
 

Wells B02W20S, A50, OW06, OW15B, OW17B, OW04B, OW13B exhibit positive correlations 
with one another at the 90% level of confidence.  It is noted that wells B02W20S, A50, OW06, 
OW15B, OW17B exhibit either increasing trends or possible increasing trends; wells OW04B 
and OW13B have positive correlation coefficients.  This suggests that the concentration of Ra-
226 is increasing with time overall.  

 

 



 
 

 
 
 
 

APPENDIX 12-A 
 

Knolls Atomic Power Laboratory (KAPL) 
Waste Research 

 
 

 



KAPL Historical Assessment 
KAPL Contact: 
Jim Robillard 
Knolls Atomic Power Laboratory 
PO Box 1069 
Schenectady, NY 12301-1069 
(518) 395-6366 
Robill@KAPL.gov 

 
I. Chronology 

A. 1952 
i. Wastes from Knolls Atomic Power Lab (KAPL) (Schenectady, NY) 

comprising spent fuel rods, reactor waste, and combustible material was 
burned on-site.  Animal carcasses from radiation safety tests conducted at the 
University of Rochester (Rochester, NY) were reburied on NFSS. By January 
1952, six car loads of contaminated combustible waste had been unloaded 
from KAPL.  

ii. Storage of radioactive fission products (Ce-137 and Plutonium) from Knolls 
Atomic Power Lab began on January 22, 1952 through September 9,1954 (7 
shipments, estimated 700,000 lbs, 16 box cars, included 676 boxes and 394 
slurry drums) [EAEST, 1998].  A large portion of the KAPL waste was 
associated with the Separations Process Research Unit (SPRU), an AEC pilot 
plant for developing methods for extracting fissionable material from 
irradiated uranium.  In the SPRU plant, irradiated uranium from Hanford was 
dissolved and processed to extract plutonium and uranium.  The resulting 
liquid waste was processed by evaporation to concentrate most of the 
radioactivity in slurry form.  The radioactive slurry would contain fission 
product radioactivity as well as some residual plutonium not extracted by the 
SPRU process.  This slurry would have accounted for most of the 
radioactivity in the KAPL waste.  Of all the waste shipped from KAPL, only 
a small fraction of the containers had waste containing residual plutonium 
associated with the SPRU work, which was a small fraction of the total 
radioactivity. 

1. initially stored near RR spur N of present NFSS land in bldg 30 ft 
north of M Street 

2. also stored in Bldg 845, later Bldg 401 then Bldg 443-448 
 
The following material was shipped from KAPL to LOSA on January 22, 1952: 

 
 



The following material was shipped from KAPL to LOSA on October 16, 1952: 

 
The following material was shipped from KAPL to LOSA on August 27, 1953: 

 
The following material was shipped from KAPL to LOSA on April 16, 1954: 

 
The following material was shipped from KAPL to LOSA on April 23, 1954: 

 
The following material was shipped from KAPL to LOSA on June 4, 1954: 

 
The following material was shipped from KAPL to LOSA on September 9, 1954: 

 
It is estimated that 408.08 Ci of mixed fission products and 0.63 Ci of Pu was shipped.  This 1954 
KAPL curie estimate is primarily based on the amount of slurry shipped and samples of the slurry 
material.  The curie content of the boxes was based on an assumed average dose rate of 12 mrem/hr 
on the box.  The curie content of the boxes is assumed to be entirely mixed fission products. 
 
 



B. 1953 
i. July 1953:  AEC conducted a radiation survey of waste and scrap stored at 

LOSA.  The purpose of the survey was to dispose of land excess to the 
requirements of the AEC and to reconfigure LOSA as a smaller facility.  
KAPL waste comprised stainless steel drums containing 70% solid and 30% 
liquid including plutonium and mixed fission product wastes from a separator 
pilot plant; general laboratory and laundry wastes; contaminated paper, 
piping, and other solid waste, and ash from the burning of paper wastes.  
There were also approximately 2,000 empty drums that had contained K-65 
radium cake.  Other waste was in piles and some buried including carcasses 
from the U of R.  It was concluded that the KAPL waste located in the boiler 
house and blockhouse should also been moved to other locations within the 
new boundaries. 

 
C. 1955-1958 

i. August 1954: A shipment of KAPL waste to LOSA included 21 boxes of 
unburnable waste, five boxes of CWS filters, three boxes of glass wool 
filters, four bales of paper, nine 55-gallon drums containing plutonium, and 
four drums of slurry.  The waste was originally stored next to a railrpad spur, 
30 feet north of M street (just north of NFSS).  As a result of the 1971 
USAEC survey, cs-137 contamination was founding 3 spots.  The waste was 
then moved to the Baker Smith area (where cs-137 was again detected).   

ii. 1954-1958: Hooker undertook major cleanup of site.  Cleanup included 
consolidation of material to the AEC site, repackaging of KAPL wastes, 
drumming of ashes from contaminated combustibles, and shipment of these 
wastes to burial grounds at the Oak Ridge National Laboratory.  The KAPL 
waste consisted of approximately half a carload of drummed, contaminated 
evaporator bottoms to be shipped to Oak Ridge for burial.  The combustible 
low-level KAPL waste was planned to be burned and the ashes sent to Oak 
Ridge for burial.  The non-combustible contaminated waste was also planned 
to be sent to Oak Ridge for burial.  No plutonium-bearing waste or unmarked 
waste was scheduled to be burned.  The location of the burn site has not been 
identified, although was thought to be done on a cement pad or in the 
incinerator (Bldg 419, now on Modern, former VP N/N’). 

iii. In 1957, 38,500 ft3 of Knolls Atomic Power Lab waste in Bldg 446 and 448 
sent to Oak Ridge for disposal [The Aerospace Corporation, 1982] 

iv. December 26, 1957: It becomes necessary to dispose of contaminated KAPL 
wastes stored at LOSA, which are of two major types.  There are several 
hundred 4’x4’x4’ wooden boxes containing combustible and non-
combustible solids.  Hooker Chemical was to burn the combustibles, thereby, 
reducing the waste volume sent to Oak Ridge for burial.  There are also some 
1000 drums of evaporator slurry, generated from KAPL’s wastewater 
treatment plant.  This waste is composed of concentrated residues from 
chemical processes at KAPL and should be highly viscous or in a solid state.  
All wastes were chemically neutralized prior to being sealed in 55 gallon 
drums.   The level of radiation att he surface of the drums is 500 mrem/hr to 



1500 mrem/hr.  About 200 drums are mild steel and have been exposed to the 
elements for several years.  As a result, these drums are in extremely poor 
condition and it is considered imperative that these are disposed of 
immediately.  Arrangements made for Hooker Chemical to load and ship all 
drums to Oak Ridge on or about January 6, 1958. One of the 5 categories of 
waste shipped was “Pu waste” composing of all materials contaminated with 
plutonium.  This type of waste was put in one gallon cans and then into 
drums that were specially marked.  Only 5 of the 134 pallets and none of the 
bozes listed in this shipment were plutonium waste.  A total of 6-8 shipments 
(11-14 railcars) of KAPL waste were sent to Oak Ridge.  Ash from 
combustibles incinerated between 1952-1958 were repackaged in 70 or 55 
gallon drums and shipped to Oak Ridge. 

1. Miscellaneous scrap: air filter, glass, metal, wood, etc that was 
contaminated  with low level fission products) 

2. Baled Materials: Paper, rags, gloves, etc that was contaminated  with 
low level fission products 

3. Solid Waste: high level fission products (scrap and baled materials) 
4. Pu waste: All waste contaminated with Pu.  This type of waste is put 

in one gallon cans and then into carbon steel drums. 
5. Slurry: Evaporator bottoms, neutralized, and contaminated with high 

level fission products. 
6. Oils: Degreasing fluid, cutting soils, and ashes contaminated with low 

level fission products 
v. January 31, 1958: Three railcars of KAPL waste were scheduled to be 

shipped from LOOW to Oak Ridge.  Hooker planned to incinerate KAPL’s 
combustible waste and package ashes and miscellaneous non-combustibles to 
send to Oak Ridge. 

vi. February 14, 1958: burning of Schenectady waste material scheduled. 
 

D. 1971 
i. survey by USACE and later Battelle Memorial Institute of Columbus, OH 

showed three hotspots for CE-137 [EAEST, 1998] 
1. crates and drums of KAPL waste moved to west boundary of USACE 

(near Baker Smith area) 
2. found elevated levels of Ce-137 in and around WWTP and drainage 

ditches 
3. most of the KAPL waste was eventually shipped to Oak Ridge, TN  

 
E. Knolls Atomic Power Lab Waste [Aerospace Corporation, 1982] 

i. Semisolid neutralized radioactive waste 
ii. Jan 1952-Sep 1954: crates of combustible and non combustible Knolls 

Atomic Power Lab Waste received at LOOW 
iii. First shipment stored in Bldg 845-1, later Bldg 401 then Bldg 443-448 
iv. In 1957: 38,500 ft3 of waste in Bldg 446 and 448 sent to Oak Ridge 

 



 

III. Impacted Areas 
Area Location Impact (Initial Year of Storage) Comments 

1 Building 401 Boron 10 residue (1953) 
Knolls wastes including plutonium 
and fission products (1948) 

Originally a steam plant 
used for Boron 10 
production 

13 Buildings 443-
445 (Northwest 
Pads) 

L-30 (1945), KAPL (1952), K-65 
(1949), Cesium-137 

Small area between West 
Patrol and Lutts Road 
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eel 
,1. :;'/. 

t;I.?..lonf~" Niag~ra 7a1l3 
iil.en, GHO:::: _.::-""'--:--< 

... _..... . 
'C:~~:- ~! 

Oh!IG!N;\L SIGN=:O B'Il 
hSRMAN M. ROTH 

H·~r;:n;.'m :!.f. Roth 

. , ' 



UNITED STATES 

ATOMIC ENERGY COMMISSION 

IN REPLY REFER TO: Oak Ridge, Tennessee 
December 20, 1957 ORB~JAL 

Union Carbide Nuclear Company 
Post Office Box P 
Oak Ridge~ Tennessee 

Attention: Dr. J. A. Swartout, Deputy Director 
Oak Ridge National Laboratory 

Subject: WASTE BURIAL - NIAGARA FALLS DRUMS 

Gentlemen: 

\ 

Confirming an informal telephone conversation vii th lfr. A. F. Rupp 
of ~~ur organization, tentative plans are being made to send. one 
thousa.l1d drums of waste from the Niagara Falls Site J;o ORNL for 
burial. . 

This .... raste is composed of concentrated residues from chemical 
p~ocesses at YJlPL and should be in a highly viscous or sqlid state. 
All of the waste was chemically neutralized pr;i.or to ifs being 
sealed in 55 gallon drums .. The level of'rc:ldiat:ion at the surface 
of the drums ranges from 500 mr/hr to l500mr/hr~ 

::9lilfl/--' . !f%':"> . .: ... 7V; ----l*\~bou 200 of the drums ~re mild steel and have been exposed to the 
elemen <;> for several years. AS'a result these drums ar~ in an 
extremely poor condition and/it"is considered imperative tha·t they 
be disposed of .. inunediately •. It is pla.."'med to place each of these 
drums inside of a 65 gallon !steel drum capable of containing the . , 
vraste. 

The Niagara Falls Branch of the AEC has been advised to make 
preliminary arrangements for this burial vri th 1:r. E. J. Wi tkoi'fski 
of ORNL .. 

Costs incurred by ORNL in di.sposaing of the drclms are to be accumulated 
and transferred through the current' account to ORO with the identifi-
cation, IIFor ORO Activity 2l70 Jl • -:~.:.... . 

~- j.....--:;.{"~ ..... / J !.- .t.'r'"l 

., I ! 
//-y . "; ....... 



( 

Dr. J. A. Swartout - 2 - December 20, 1957 

It 1iLll be appreciated if you can accommodate this waste shipment. 

CC: C. E. 'Center, UCNC (2) 
R. C. Armstrong, ORO 
J. W. Ruch, ORO c..:.~·...,.-, ., 
L. D. MacKay, ORO:::~ -:../ 
N.. A. Shearon, ORO . 
F .. W. Malone, Niagara Falls 

Ve~ truly yours, 

rman 
Director 
Research and Development Division 
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STUDY OF RADIOACTIVE WASTE STORAGE AREAS 
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NATIONAL LEAD COMPANY OF OHIO 
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Cincinnati, Ohio 45239 
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April 25, 1977 
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Smh'{tUlY 

: :'1 E:ot;rim-:mtal worle on the pilot incinerator fo:t;' contar.n.nated combustible 
:::·;rol':'~s ~a.c. completed and a report issued. The unit was not operated during 
,',h:~! last qll...<J.!'ter, except ~riefly,because of lUa~n~enance problt;ms" moA-if5 .. ca
:;~C:l3, and le.ck of opera'hug perso~e1. A prelimina...""Y flow ~hGet 'a.'ld the de-

!:'i:L-:l ;cecifications for a production-type incinerator 1-mrs completed. IIow
·.h~~ the final decision on whether to build this unit has not yet been l:!.."l.d.e. 
:: b i~cinerato:t" for contaminated combustible liquids has been, designed. 
:. '.~ 
;:t Dm'ing the past three months, 1,062,000 gallons of low p.nd mediU1l"'level 
~'~lctivity liquid waste were evaporated do'WIl. ·to 2,140 gallons and run into 
'<:h-~; 92,000 gaD;ons of higher level wastes were concentrat~d to a volll...':1e 
"'.;):: 2,300 gallons and!3ent to permanent storage in one of the' undergroun.cl tanics. 
'::in-~:::--al1 decontal1unation factors of 105 have been obtained op. the evaporator 
:'·i=~d.n \Jhen operating at boil.-up rates of 140 to 250 lb/hr - sq f't., a reflux. ' 
... :a~H of 9 lb!b.r- sq ft, 26-iuo Hg vacuum, and, with solids vfU"Ying between 
:·2;' :.~nLl ,30% in the pot of the flash column. The separator coil.1l'!lrO. contributed 
<;:u:tors of only 5 to 50 to the over-all decontamination factor. An attelnpt 
':,.lll bEl. made to improve this by packing a portion of the sep'arator colina 
i~~ri:h a Fiberglas filter. . 
: ... : . 
."'~ A study of: high level waste storage costs and storage r;equirements at 
';:,t~.?I. is being made. 
::. ~: 
~ ";:; .... t • . :.,:, }'iJ..:crat~on tests 
.,.~} cotton-felt mixture 
; :~~atinfactory .' 
:.: :~: 

on la.undr:r waste water with a sump-typ;e fil tel' using 
as the filter medium indicated that th;is filt.er wa~ 

: ;,}:. In the decontamination of nitric acid by distillation, If!. series of X'lIas 
:;::\ra:; ~nde \lith fresh feed in each case in order to eliminate 'the effect. of the 
{:Pa3t r..isto:ry of' the ruthenium as a variable. Straight lines of negative 
~.f1ope lIere obtained when the log or the decontE'.mination fa(;ijor wa:J plotted. 
;~;.f-6o,inst increasing pressure and acid· concentration, . respecU-vely. In another 
~:,,~~~rles of runs, various inorganic reducing agents were added w?-thout appreciable 
t:~~~.rcct in an attempt to retard the qonversion of the ruthem;u"ll to the volatile 
r·~ro~. Ru.l1S w'ith a non-volatile tracer indicated that, under the conditions of 
;.iy,he experi:;t'.ents, a much larger portion of the activity in the distillate was 
r~~", to the volatile ruthenium than to entrainment. . . 
i'··f 
(:J The KAPL Radioactive 'Waste Gommi ttee has considered in' some detail the 
f:~torage of the high~leval wastes from the Radioactive V.ated.als Laborat~ry 
.i-,~ has recollImended that these wastes be stored! in sea1.ed cans under water • 
. ~1r ("rlnation of some unnecessary filters in the Q-2 ventilat~on syste;a was 
:;:1accol:lplished and has resulted in a saving of several t~ousand dollars. 
'. ~Jr!3~d.erabl~ t,i:;J.e i-Tas devoted to a study of the waste hand.l.ing system now 
::-~-! f,,·-f"<·c'" "';IO:':IC':"I"'" 'in ..... "'.:;".,.....1 tr) ;·rS u..'"'if';ca·t-;on ·I~·, ... ;;,-",~s was TJ."id" CT\ ,'.4 ... ~- ... ',:', .. , l;:.. ." .... - ... J --'" ~ -",,"'-- JI.o ... _4.' ! - ",_\... 0 ... - ;·v·I.. ..... ~ .. .I. ... 

~:>,. ....... .., prooJ.~;a or. uJ" :;'l>'7late clJ.spoi:lCl_l; :1. t nov. D.'pp~a.;:'::l t.hat t~(jr~::1;; fL€;OOO ·, .. ,.,.'lsi-
it.,~!..lit7 that the Lake Ontario (}.rdn,a.:.lce S:tte, '\-rhich :i.s under the ju:cisd.iution 

;tf 
l"i (,I; 

Hll ft,:' ,·,r 
i·:" t .~' 

;~~ 
"-
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TIle preceding report in this series i,o: K!\PJ,....604~ 
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lUSTE DISPOSAL 
,'" " , ._. -.. ".:' ,.,-
':. ~>. 
.. ~.... " 
-~ . 

Progress Report 
September, October, November 1951 

'. DL'~.!'ing the last three monthss the pUot illcinerator has been snut 
::!o-~":1 ~ost of the -cime for the following rea30ns~ 
~'! 
\': 

:.1 1. Enlargement and revision of o:xygen feed lines 

::~I 2. Installation of a hold~up tar'l.!.cp filters$' rL.'1d pUlUpS for recirc.:ula-
"::~i::::l 0: scrub liater :" 
I ; .• ~~ 

, ~. '( J • Heplacement 
,·ta=.i:~ tion ,,,or!-: 

of grates and f'irebrick including the necessar.f decon-

1.. S:lortage of operating personnel 

" .. ' ?r:e explq,sion that occUrred (in the .furnaca and ash barrel) on .Augu~;t 30 
,'·;::3 r,t.t:dCut.ed to t.he failure of the pUot torch., A torch tip of great.er 
':J.::.=e stability U8.S installec1~ and the oXygen feed valves 'Here relocated to 

";;:, :csition of safer accass o At the same time g the H.nes ,.,rere enlcrqfld to ., . .. 0 

'. ;G':::-'~:l5e the capacity ot the systemo 
, 

;. 

,.; .. 
~ " 

.~: .. 
~. 

:<. During tlus same shutdmm period~ the drains of t.he settling &lambar 
.• .3.... ...... :.: Pease-.bthony scrubber 't.J'ere r~ised to permit. recirculation of the scrub 
:'''-' 
:.;;'":l'">:?:-. The contaIninated water f'ro:m. the scrubbers is nOH' pumped to a 55-gallon 
.:l:-~ ·..::terc it is cooled;) filtered through a sump-type filter, and purnped bad: 
<p UVJ scr,ubberso This has rElsulted in a saving of 20% in the cost of burning 
; :~~ ;,:-o".!r..d of' .:aste. 1"ne incinerat.or cona and sevc:'al nt.oi::.m 11n88 '·lc:rf: lagged 
i ''>It t.:~is tme alSOa 

W . 
j"F ~·I:-:.en operations Here resumed,. the burning rate \-1as found 'to be consic1~rably 
': ~-::::-07ed. During the week ending 9/30/51, a rate of 51 pounds per hour wes .' 
·:~:'.:\tained, and the total o:xygen conSUIl'.ption for 'burning 1,072 pounds in 21. 
:j:::'~5 ',.;as 15,000 cubic feeto HO'l.J'eITer,9 it vTaS discovered that the cone was 
f~.?-?- ~;ri:1g cherry red under the lagging and 'l'TaS being deformedo 'lhis led to 
t:·} ...... ·~ r~ove.l of the lagging and its replacement by a piece of transite shield
;}--:.:-, to perrrlt air circulationo Burning lTas resumed until it uas discovered 
·:·.:ll:.:lt the cone and ash barrel uere at red heat.. Inspection of the innide of 
\J.:: .. i'l!..-nace after cooling revealed burned outgrates o Work tms begun innnecl
;J.:l ~·1·2J' en the replacement of' the grates o The job is difficult and H:tll be 
f. 'l!..:.: • .: "'0'" ",·..,,'lnrr "'1 - ,,;;:,u...: ...... '" ~ 
:~ ~ 

; 
Fi 
:.~ .:: ..... 
T'~ 
~ •. '.-S 
(;; ..... 
·t~·~ 

" ; 
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,. 

'\1\ 
T:w b~ckl::p-: o-!: combustible 'Waate as of November 27 3tanr1 -:: ~t u .ono :~: 

~ "'- r~ ffLl-~ ~ pO~l:-Jc,;~ 
Alt,h::>ugh the in·;ir.'.eratol" bl.l!"n~d. onJ.y 2;0900 pounds this P!!st qucrt~r, th0 .;a;;t,,:; ~ 
collection rate ha3 be6n dee.rensing and !~t prncsnt a.."ll.on.n!.r. to ISJ J.bs/uee}:.. . ~~ 
(Sea Figure KH..,9Al6290 ) '. '~ 

.··J60 . .~. 

Tne final report on the de~.rclopmentl.md opm·c:!.tion of a pilot incinern-:-,::;>."Z
for conta.tino.ted combustible solid wastes ,·;as issued as KfLPL-6J.O. ~ This 1'9- ~.~' ,.., 

.1. t' s. • "1' .... t· f' th il t' . .' ~4 '-' por ... covers 11e opsra·vl.ona ..... cnaraCloerJ.3 J.(~5 0_ . e po' lnC.lll?rato::- and in- .;.~~ i 

elude,s the efficiency data that Here obtu:..nod for t,'1.e individual p:leees of ;:1 ! 
• L " ~ . ..:: 

eqlllpmem,o- ift20 

Pr'odu.c~ion-Tvoe I~.c.inerato:r: 
I:'jl', I 
c~ . 
~~OO: 

A preliminpxy flo'W sheet and the design specifications for a production-ft 1 

type incinerator l-lere sub:.ilitted to the Plant Engineering Sub Uni~o Thes~ 1'~ oi 
t b • f' ':"'h t t· t d -'-b. • ,· ..... 8 specificntions ar.~ ,0 sarve as a asJ.s Or \.!. e cos es J.Ina e a..'1. lo e engl.:!:.!aerr~'I1' I 

ing design of a production uni to . tl ! 

~e:60. 

~ff' 
:,'1:>40 
~~~ 

design bases for the production unit \>lere as folious: 

1. TI1e capacity of the unit is to be 65 Ib/hr of corebustible solids~ 

2. Air is to be used to supnort the combustion, aJ.though fac:i..:U.ties are: ';':, , 
• ~ ~:;;'90 

to be provided for the use of oxygeno III> [r ' 
"':-. 

. 'L~' 

30 All variables are to be recorded on a central cont.rol pe..:lsi ~ ... hereve..r }~OO; 
practical" :;~:' ' 

40 The gas discharged to the at.>nosphe!9 is to contain less .than the 
allo,·mble l:i::1ni.ts of radioacti'V~ for continuous breathing., T..flese limits 

J-tc/l/ft - hour period for fission. products" 

'ABo: 
.F!; I 

a~. ~: 
. '.:; I 

:~'i50' 
. ;. :,:.-,' 

bo 4 x 10-12 J-tc/cc/8~haur perioo. 'for alpha (where source is UnkllO'R-l}.to 
"::~ 

5" ~ rnininrum. vacuum of, 5-inch H20 is to be maintained in the 
du~ing a ~ormal incineration period~ 

furnace :;! 
::;,~20 

'l$. . : ;:tt-
60 The trairi of equipment in the incinerator is to be siJ:Dila:r to that .~" 

used on the pilet unit except that it :i.s tobs redesigned i'or use on a pro- ,~oo 
duction basis.. Labor saving devices aI'e to be included l-lherever prac-t;:.ical.,.· .~ 

Combust.ible Ligu.id Hastes . '~I' 80 
" . 

A drum of slightly contarninated~ used hoxane which had been distilled l,Ia~~:. eo 
burned in the open at. the KAPL dumpo Burning was. accomplished in shaJ,.le,," ~. 

,'> 
:~ . ~o 

----.',:;-,:;.-.;:,.T').' r....f. .. ·)lf"\ •..• I!.:·, •• ~;.~.~ .•. ~_~~. 0" .• ' 'L~'!""'" n:."l .... r.":l .. !~.,... ...... !..lI..,...,.,.· :'1,"'1'·' t0~I~H~·.!1.<-.-i.n.·~ 0' ..... P. p.~.~:.,.~ .. f,H-,.·.:.l· .•• ·_ .. ~ 
"'. ro·.~ :.:~ ~,.I ;:.·~' .......... -';··,b-l ... ~~.;:.~\O!~" .... :> ~'-b- ~--'--;r'-;"-"l--" - · .... ····:· .. ·· .... , ... i' ... oo 

t~,;:" Lor v.:)!1;.,a •.. ..!..r.:....~Lo-='t.1. u,,)J .... uU.,:,""_ <oJ uo_~a ~~.:J.3I..oe:-j y .Lto h", uCJ."1e..L (lo £. 

Sp::,:';:. .:~W .. ' 
f-ii:,,; p.. .' .::~ 
b UilC;-=;'~~::~\;'I(lj/~ ~l 

By: r. A l". . "I'~ .', ,... . .,..... - ~ Dare:" .r, -~_;".\ ':,' ',' 

~~;~~~~..~ ...... • , .. I} '.sr~~ . ~"' ....... -.~ ~.. P. F. f~::"m 

.. __ !'!I>!"'.RI~MI!I!l":QA~!'l!-_~'~"""""""""·~'·---=-··~'lO!!--~'-"""""'-"1!':"'·..., .• -...;.":,.~,,,,~ .... _ ." .... P~",~)'!l!-;t*""''''''''''_47'''''''v.:<" '~<>:i""~'>'"""O;O-O'!:-'.-::"'~''!:'''''''' .,.,. .. ~".- .. , .• , ... <.~." '. ' --:l~_~~~~':'\"'f~~.::.J,.:,\·,.,.1 "'··''iX""~~:~t''~.·'' ., ... " ......... ,... ., - -., 
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o 2 it D.!l n~)pl'oxil~te rate of. 0,,035 gal/min/ft. During this t.est, the atmos-
· ):!ere \~aG Sa.Jllp'led continuously 75 f't d01.Jnwindfron t'!1e point 'l-lhere the hexane 
; ~l?S burned. No activity in the atlllosphere was detocted by the air sampler .. 
; ;[e<'lrl:-- 2000 gallons of s:i.m.ilar hexone remain in strjrage on the lower level 
~~:c it has been recommended that disposal be carrjed out in a like fashion~ 

•. '\ 
U .. :f In addit:ton to the hexone mentioned above, there :I.'emain in. storage at. 

· :t1'.e 10'..)"er level, 1500 to 1800 gallons of more highly contaminated. liquid 
: .. 'b:::bustible ·'·lastes.. Tnis material consists of spi.ndle oil, 30% TBP in 
"i~ulf-BT solvent; ana. a small volume of hexonE(.. Tne activity of these "Tastes 

.' 'h !3uC:.~ that incineration Eust be perfom.ed under cont:rolled conditions .. 
:. ;'2-:::- this purpose, a combustible liquid waste incinerator has been designed 
· ,'h:-..:. the necessary equipment has been purchased. The equipment train ,,,ill 
:·b:1sist of a Hinkler 1-3 domestic oil burner, n Kai-Tanee type-I?3? boiler, 
'. ~~ C·:·iS filter box accomrnodat)ng t~10 600 CFN filters, Rnd a blolfer manufactured 
·.:cy the American Blauer. Companyo 

,'i 
11 
I-

· ~.~ 
:::;. .... i;: r-

It is planned to house the equipment in space made available by e:h.--pa.."'1.ding 
present Ifhotll incinerator building .. 

: ~~:-;:;ID \·'ASTE. DISPOSAL BY EVAPORATION ,.. 
· .. ~ 
: ;:.t~.~:~.--~tiollS 
:'.'1 

l; During this quarter, appro:x:L-rnutely 1,062,000 gnlJ..ons of medium. and 1m .. 
,:>~-;el \:astc tl8re evaporated a.lid reduced to a volmc.e of 2,J.40 ga110ns~ A re
·:,~·.:.::';,.!.o::J. factor of 5CO i·las realized" ApprOximately 92,000 gallons of higher 
· ~:l':'~':)l 'l-mstes ,·rere concentrated tt) a volume of 2,300 gallons and sent to 
· : .. \·c·~:-:::.a..'1ent storage in on~ of the undergrolIDd tanks. 
· " ::1 
!~. The following is an inventory of medium. ane. to\.} level 'Jaste:!J processed 

· ;(!.:-, th.!ilcli.ng H: 
',:1 · ,~ :,'." 

.1· 
;;.~ 
).~ 
':: ~ 
':::-i 
; :1.\~;.:.!st 21 - September 20 
~·.:l 
y~$.:-::~...c!:lber 21 - October 20 ,.,t. -

· ~ \~ .:.. .. 
·;';f'::':~l:.er 21 

:] 
<~l :,.:..,., 
: I 

Hovember '20 

~-----
.-g- '~S::!8 ~'.i~3"'~~ ., 
;~ 
':.J. 
I:~~ 

n~ 
~. :j 
>.4 
• .c; 

Condensate 
to Set{~r 

gE'~ . 

281,200 

355,950 

423,250 

1,060,400 

Solids 
Drummed 

gal 

600 

810 

-L2Q 

2,11~0 

. . ~ 

....• ~ 

kverage* 
R~diation 
Per Drum 
mrLhr 

1,800 

810 

960 

Av 1,190 

Speci3; Herevi~\y 
Final Dett!rmin,lfia-rl 
~~ Unclassifieif 
t.;,.' 
By: K A. Wa!:'~~ 
Date: 1 :'.~) 

P. F. R~:~',\':: 



• • 
w mv'wc nmv=w 7 wuw_vrew mDmmr= 

.,.. .' )' 

The I1HJl"ked· increase in voluma of "Waste processed 83 shown in Figure 
KH-9A1630 is attributed to: ·~t 

, -'/;.I 

~: f..: 
'1. StC8i:n and cooling W'a·~er leaks in high radJation zoneD in the pipet 

tunnel. :hese leak.;:; are now be.ing l'e~aired 'ti 
2. Seepage into the·underground "Waste storage tank cells. )I."oout 30~OOO~~ 

gallons were evaporated during the month of November. F.~ 
\ . ,.'~ t:t 

The accuracy of the analytical results of' evaporator condensate has bee~ '.~ 
impro'Ted by the introduction of "Waxed papt':r cartons :ror use 8D s8!l:pling bottle;~ 

. These ,~:;-e' disposed' of atter one usage, thus oliminating the possibility of :.~ 
. ~ . 

. activi"ty contamination by the re-use of the glass containers. ,'.:r 
, ' l~ 

Evaporation EquiEment and Tests .. & 

Over-all decontamination factors of 105 have been obtained on 'the evapo,J:f. 
tor train when operating flt boil-up rates of 4000 to 7000 Ib/m (140 to ';;~l 
250 lb/m - sq ft), reflux rate of 0.5 gpm, 26-in. Hg vacuum., and "\.'it~ solid<;;'J: 
varying between 2.0 and 30.0% in the pot of the flash column. DeCOr(t8l:Jination~ .. 

- factors calculated for the separator column operating under the abov'e conc1:!.tj.~:~~~ 
WerfJ extremely 10tT (in the range of 5 to 50). ;,~1-

r :n{f 
The process currently relied on for decontaminstion :tn the, separator col~:~~~ 

is th::lt of "We-cer scrubbing the vapor effluent from the evaporator flash co:LU.::::; ~:~~ 
to T'e;::ove en';:;:rz:Jined Tadioactive particulate matter. Apparently, the entrain::':l';~
matter is in the sub-micron size-range sinco the efficiency of re!!loval by me: ::-:::J 
of water scrubbjng is lo"\.'. Because of the overload on the evapoTators at the '.:: 
present time, it would be extremely desirable to improve the decontarnination~' 
characteristicr; of the sepaTator column. This would allo"W the equi:p:nent to be.~ 
opf::rated at higlier boil-up rates.- ~ii 

~~. 
Recent york at the Brookhaven National )~al)Qratory indic~rt;e3 that high Qe-.:~: 

contamination factars (up to 103 ) can be achieved on vapor effluent fro~ eva;c:~· 
-cors using a Fiberglas :filtra"tJon process. DesIgn data for such filters are '~, 
included in the recent report BNL-121 (T-24) ,'X- ]'ortunately, this process call :~ 
be tested in the separator column with little change in the existing equiprr.er.~,~ 
It is planned to pack two of the voids between bubble cap trays with Fiberg13s:b:: 
Each bed will be approximately 18 inches deep and packed to a denSity of 5 Ib/i-l 
According to the Brookhaven data.,: using the present evaporator operating tecn- S: 
niques and conditions, decontamination factors of 300 to 500 should then be on-{~. 
tomed fo!' the separator colurr:n. Perforated sheet metal 1Yill be attached to I~ 
the-top and bottom of the bubble cap trays concerned to contain the Fiberglas l~ 

and pravent plugging o~ the bubble caps with this material. . :,1 
~. . '~I 

*Progress Report on Waste Concentratj.on. V. Engineering Results on the ,.~ 
B:m~ Semi-Yorks Vapo!' }!'il-Cration Va:po:t" Compre.c:siou Eva))orato,.-; by R. Y_ TIa.n:l.g::"::,:; 
E:. ~". Fr:led;A:ugu.:rt 15) 195:!.. 

,'. ~ <. 
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160 

14C 

12C 
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P. r. Bra'tit) 

--

-';$0 

-.... 

en 
CO 
....I 

ll.. 
0- 20 
VI 
o 
Z 
<:; 
(!) 

::> 
o If".' :r. -;1,'-.- ~' 

L~_---l...-~--'--' ---.&-:..-1. ----:-:->1 
SEPT OCT NOV ' MAY 

R. SIMON 
JUNE JULY AUG 

DECEMBER II, 1951 KH-9A 1631 

"",---,. -



-
" 

i 
..:-
". 
", 
(' 
c· 

EFFECT OF OPERATING PRESSURE 
ON THE DECONTAi':11NATION FACTOR 

~EV: 

o 5JMPLE DISTILLATION H~ HNO;:, 

8 9ATCH RECTIFICATION 14M HM.{:lJ 

Speciai Rp.re",icH 
Fina! !Merm:n.!lioo 

I Ur:{;ias:;ilied 
• J 

Fly: K. ;\, W31t~r i 
OJ:.~~ 2\,:,,~O 

\ 

i I' .. \\ lli(IW:\ 

I .. .LI __ --.:.A..:..::B~$'-O_l_U;...T_~_P_R"€S.:...:-_S_U_.R_E....:,~I,N_:, _M_.~~._H . ...;.;.qJ...t ___ ---.1 ___ ~1102 
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EFFECT Of STILL POT .4C!D CONCENTRATION 
ON THE DECONTAMINATION REACTOR 

o 

By: K. Ii. Wn!:er 
Date: lSaD 
... p, F. Browl} 
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, " •• T(>:J LE""rm. HAS'l'E STORAGE 
.~ :~ ..... .:. ",-.:-.:,.. . ...;.;.-----"-~--"'~ 

.~~~. -
'L', A st.udy is be.lng made of the high,level Haste storage requirements at 

::~: ?:S'J'L to _deterrr.lne t..lte future tankage that must be provided. Tna cost per 
:;:~ ;;~~lon. lor the storage of' these 'Wastes at KAPI. is being determill~d at the 
. ~,:~ Sf~e tlme. 

I.:) 
~ "=", 

j~ O;OILTHA'fION OF I.\UCTDRY HASTE HATER 
~ ..... ' =--

.q 
,. Filtration tests cf the laundry waste water '·1Gre n:a.de using a Staynew 
~1 53-5 filter. 1'b.e filter. 'Was found to be unsatisfactory because of the 

,'.:';. excessive load and the l~ted surface area of the filter. A representative 11 :;a,-:lple of the laundry was found to contain O~ 005% filterable particulate ,:n ;;l.8.tter. Opera'~ion of the laundry under present conditions results in 
,1,1 annrOJd .. i'natel:rvr -l-29-lb/de.y of filterable material p 

'~·i ". /.?.o \.Z. .. 
'~:i : 

'~f :·lASTE ACID HECOVEUY' 
',' I' n It 'Was believed that the reason for the erratic results previously 

'!J obtained in, the decontamination of nitric acid by distillatio!'J 'Was the 
,i~ l!lct that the ruthenium used to spike the nitric acid in these runs was 
~~ constantly re-used. The repeated distillations may haYe had some effect 

'rl: on the chemical state of the ru.thenillm, or else the mixture :may not have 
t;ugen long enough to permit reaching an equilibrium between an easily 
n oxidi~ed form of ruthen,iuni and so:ne form more difficult to oxidize. 'rne 
'~follo'l.ling set of runs shows tl1e effect of aging ther.uthenium. in concen
\J trated nitric acid before redist.il1ation at one atmosphere pressure .. n ' 
':'? 
,~ 

t~ 
,'I 

'!1 ?tm NOQ 
!'.) ,\., 

':'1 71 :'1 I:' 
~:! 
Jj 64 

',~1 62 "., ',:H, 
~l 63 . ~rt 
ti 93 ',H 

",;) 
'P 

--.. 
Pa.st -History of' Ru. 

Fresh Ru feed prepared from 
ORNL Ruel) 

D'istilled Ru i'eed aged 2hr 

Distilled Ru feed aged 19hr 

Distilled Ru feed aged 22 hr 

'Distilled Ru feed aged 7 days 

.Distilla.te 1m 
Concentration 

c!m!lJ1~ 

1875 

182 

220 

.1540 

5 r. l/" 'x,. 103 

1.3 x 103 

1 x 103 

455 :x: 102 

'J ;'1 The resuJ. ts shm.ed that when the ruthenium "(.las re-used :ilnmed.iately 
~jafi:.er acid distillation, the activity in the second distillate wa.n abq noma1ly lou.. If alloued to age, the ruthenium slotofly reverted to 
'\ 

t 
~ 

;~1 
;:;;. 
"!or • 
f .. 

t~ ., 
!i 
~~ n' ~~~~_U,f •• il>W4"*~ 
}: '~~~~¥.{.~~~~Z~ 
,~ , 

.... - --~II"---"""~"""""""--"-' ~+.4'ii*rsIit"'~·ilr'~"""'·r"':""'··.~.o;-. ... ·~ 

S;:~~'_i;~, ~.~ ;-:. . \l 

F'ini\! D;t?,f:--:::t~! ~~ .. ~tl t H~C~SS\!i~j 

'!}y. K 'A ~,,~t "'r 
r.'''''-~~e~· . t"" ~1'''''''''''h 

• r.\ • ::1""-
.... 'P, t. BiS'Wt> 

, 
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•••• -'~ts orir,in::tl st.£tt.e. nnd, aft81' n p~riod of one \.leek had elapsed, [<iva l'e~t\J.i·:; 
t 11~"!re reproducJ..ble •. A Sllpply of ruthc.mluw waz obtaiuau to provide on(lIlC1'~ 

:feed for a compl~te serles of runs u:5ing fl'CH:'l rLtt~leniU!il in eS'.ch run; the V"' 

still bott01ilS l.J!uch were left l-lel'e tronsf8rred into a co.:;rr:~on container and 
allowed to age for at least one week prior to rC-U88 o 

'. 

.. 
.. i' 

: Fourteen: nolar nitric acid~ spiked ,.,i th 5.7 x 105 clm/nl of ruthenitl:":! ;: 
(fresh rntheniU3 in each run) ~ was distilled :in a siuple still at reduced .:' 
prensures as a check of. results previou::;ly obtained o Acid of the SaL:!e reolur:!~~ 
'Was ;fed to the pot contlnually to replac-a that which had been distilled, in .~; 
order to keep the volume and ruthenium concent.ration constant~ The resultc ~. 
of this series of runs and also of' the previons set of batch rectification ,_ 
)''UUs are :::hoHn in Figu:r-e KEI-9A15900 Tne decontam.:ination factors obtained are ~ 
shotm c..~3 a function of the. pressur~ under which the acid lias distilledo TIj();~ 
tllO sets of data appear as two parallel straight lines when plotted on se:::5.-:·:% 
log paper. Thin ShOHS the decontarnination facto:r as an exponential and de- .:.:'* 
creasing function of the pressure over a rather ,.,ide range of v.:llues.. 'J:he :.~: 
two curves have been calculated to have an identical slope of -0 0 0046 "ihen'::~ 
the absolute pressure is defined in millimeters of :mercuryo Tue fact that .j 
the two curves do not coincide can be attributed to two things~i~~ 

': ... ~ 
1. The source and past histol"J of t..l}e ruthenium used in each case wa:s .;\: 

different o;€ 
,~~:~ 

20 Tne concentration of ruthenium used in the tHO series of runs lIas dif ... ;~: 
fe:rent. .~ " . :;'t~; 

A S~ld.y was made to determine the effect of the concentration of t.h8····;.. 
acid upon t.he decontacination·possible through a simple distillation usiug .:=%' 
the ;fresh r:.thenium... nitric acid of various concent.rations Has disfilltd. D-L:'w': 
one atmosph(;,.~e pressure~ Nitric acid which \oTaS calculated to be equal in ~::~~ 
molarity to that of the distillate bain;:; vi thdrmm 'Was being constantly fec1t: 
into the pot in order to keep the concer, :_r"at.ion o.f both the acid. Ctnd ili(\t~ 
ruthenium in the still pot constant.. The results are shown in Figure KH-9.'il5;i;i;: 
The d~conta:minatio~ fa'ctors ~hml, a straight line r~latioriship ~it.h the.. :.~:~ 
molarlty of the still pot acJ..d. wnen plotted on senu-log paper l.hus deflUlngJf., 
the decontaT"ination factor as an exponential and decreasing fU.::l.ct.ion of the·.?:~t; 
hydrogen ion concentration o The slope of this curve "las calculated to b(~ . ~:.~:' 
-0 .. 442 Hhen the hydrogen ion in concentration o.f the spiked. acid was d",f:i..ne.u :i. 
in terms of !O.olari ty 0 _ jf 

The temperature of the roiling acid varies with both the vapor pressuT.'" ' .. fi:. 
above the liquid and the ion concentration in ·t.he liquid and is implicitly j~ 
defined by both these factors o However, not all the varia.tion in rutheni~':! :;. 

concentratiO~;~~,,:h;;~~:tillate ,dth varying acid concentration can 0041 
,,-... ·,·,~"il\ad 1. . ::f;l·l Ul.v ~~- \~ ....... " 

j B'/" 1<. A. Waller \ .': ·::.'.T.~.~~~ 
.' 1,}?O ~ o,\te: _ . . "~. 

P. F. t:mwn '. : .. ....: 

.~!l~ 
:" :;;i~ ~ 
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!lcco-antled for by the ri.se in the liquid boiline point. duo to' acid eonc~'n
tration.. The dnta compiled thus far indicate that the dc:contm.liu.:1.t:i.on 
fnctor is a function of' both tenperature and of hyd:rogen :'ton (!oncentra-::.:ton .. 
l.Tlis leads to the conclusion that the proble,f! of decontaJ'l:i.nat:L.'"lg tl.le acid 
is one of retarding a reaction rate whic.1-:t results :tn the i'ormat:i.on of n 
volatile form of ruthenium. 

Substances ,,,hie.'" wers t.1-:toueht to be possible holding re(iD.ctants for 
ruthenium were added to the feed in an attempt to prevantt.h.e oxidation of 
ruthenium to the v~lati1e form.. The following table shovln the result;; of 
these runs: 

71 

72 

75 

76 

Feed Composition 

Ooncentrated RN03 

ConcEmtrated ElW) 
0.1 H in II202 

Ooncentrated HNO] 
0 .. 1 }! in Gr+++ 

Concentrated mro3 
0 .. 1 H in I1n';".r-

Ru Distillate 
Ooncentration 

c/m/rnl 

lS70 

1920 

. 1050 

1530 

fl·!" 
.3 :x: 102 
.3 :x: 102 

5.1 :x: 102 

3.7 :.r; 102 

There \·inS no' appreciable diffe:rence bet1-leen the decont.a::uination ob-' 
tained during the runs ·t-1hich employed oxidation .inhibitors and those ... ihich 
did not.. '.:- .. 

A 1'011 entrain.'i1ent runs were made to determine ,"mather the ruthemtU"a 
\las carried overhead by entraitn!lent or o:l):i.dation. 'l'he acid 'Hc:..S spjJced 1-1ith 
2.2 x 105 c/m/nD. o:f ruthenitml and 1 x 106 c/m/r:: . .L of cesium; the latter ~-1as 
added as the non-volatile tracer.. The' acid \-las distilled at one '-atmosphere, 
"Jith a boil-up rate of two m11liliters per minuteoT'ne decontarJ.ination ' 
fuetor for the cesium was 3 x 104 ,.,rhUs the ruthenium decontamination :factor 
\las 8.5 x 103• The cr::mcentration of the ruthenium in the overhead 't-las' about 
tour times the amount that can. be accoll.."'lted for by -t:.h.e en-c·rainlnent of the 
sUD' pot ,contents. T'nis definitely sh01.]ed that it \Vas not entrainment 
"':,ich was the cause of the greatest portibn of rut.heniulu to bc" carried into 
t~e dis~il1ate under these conditions .. 
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B,:=!. i1 i'x3.ctive l-b.terials I,noo:t"l'rr,or:v Hastes 
.. ~--

The operat.ions o:f the Radioactive Hateri8:Ls Laboratory are proc1ucinrr ' 
\.Jnstes of a hi€,n.e~ level of radioact.ivity than e::dst:tng storage faci1iti~s 
arfl d~signe:1 to h(~ndleo Tne proble;:;t of safe and con;rt)nie~t starnee for sucb. 
'-Tns tes has!, 'i:,heref'.:)'re:l been c.msidered in so~e deto.il, and it. has boen <18-
c:1.r.181 to package them in 4·-i11 0 diameter sealed lantal cans and store t.!l'? 3e 
ul1~ler \-iater in a concrete pit~ The pit will bo designed ,-rlth three CO~:lp:u:.t
l7\.;mts~ one for loading and un1oadiDJJ~ the second for accountable wastes or 
thOS9 Hhich are being held f'or re-examination» and the j:,hird for dead stor-
age of unaccountable wastes o .' 

A pit for this pw,"pose is noW' in t.1J.e pro cess of design, a..."ld the Raclio
activ'a Naterin~Ls L.:.bor~:;:tol"".r is Ilodifying it.s metal contai."'lers to ma.~e them 
,·/C!,to:r '~ight anJ, hea:vy enough to sm\::o 

An ;tnve~3tiga:t.ion of the need for mrs filters in the exhaust for the 
eenera1 V'ent:Uation system for Building G-2 (Separations Process Research) 
has d:i..s~lo.:;ed, that. these perfoITl no u'sef'ul function in preventing the dis
semirw.tion of' radlo'lctiv'H.v ·tothe atrnospher(,'l" 'l'hese filters (fift;'-,,-·four 
in numbe.r) hav0. thorefo:::'e:'been removed 'Hith the concurrence of th~ Health 
E"lysics Unit and Process Operat.ions Sub-Unit" The saving uill aInOD..'1t to 
about. :.7.3,100 p-3l" yearc 

Th!:~ pre::;e::'1 t syst.em for handling liquid and solid, radioactive 'l-Tastes . 
at IG&L has suffered som9Hhat from a rather Hide 'disp:::rsion of responsitility 
and lack of sharply defined statements of function ar..J. duties" This probla;:a 
ha::: been studied intensively during October and NO'lI"ember b;r the Radio3.ct,jve 
Haste Connnittee and recorUJ1endations are about to bt;! made on means of unifying 
the various functions involved in handling radioactive Hasteso 

Ultimate DisDosal 

Since l.Uti..TJ'..ate disposal of radioactive 1-Tastes is not and will not be 
practiced at the Ki\.PL Site ~ the problem of' what to do ,dth steadUy accumu
lutine quantities of such materials has become increasingly important.. Con
tact has been main:tained ,-lith the AEC during the pa::t feH months '\-I'i th a vie:.; 
t01-J'ard providing for ship:~.c·mt of' KAPL 'Hastes to a remote site" Hore recent 
developments have indicat'2,t a good possibility that the Lake Ontario Ordnance 
Site may be used by KAPL fer disposal of all but. highly radioactive CO!!l.tn.lstible 
"T3.stes o The Corw-nttee is at present atterapting to conS1l!iJ.illa.te arrangements .. 

:.:r,,:;, :::.; .• :,! ':~'''',:.:I:~:~::I 
: :n~~: :'>;".:;f:lina!ion . 
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Department of Energy 
Schenectady Naval Reactors Office 

Post Office Box 1069 

Schenectady, New York 12301-1069 

Mr. Stephen Gavitt 
Assistant Bureau Director 
Bureau of Environmental Radiation Protection 
New York State Department of Health 
547 River Street 
Troy, New York 12180-2166 

Dear Mr. Gavitt: 

REC&SD:DAD05-27 

AUG 1 0 2005 

Subject: KAPL RADIOACTIVE WASTE INFORMATION RELATED TO THE LAKE 
ONTARIO ORDNANCE WORKS 

In our telephone conversation of July 8, 2005, you requested 
information and available documents on Knolls Atomic Power 
Laboratory (KAPL) radioactive waste that was stored at the Lake 
Ontario Ordnance Works (LOOW) during the 1950s. In particular, 
you were interested in any records documenting that the KAPL 
waste was shipped from LOOW to Oak Ridge. I have attached the 
documents we have located that are responsive to your request. 

For background, from 1952 to 1954, KAPL shipped radioactive 
waste to LOOW as directed by the Atomic Energy Commission (AEC) 
and later the Department of Energy. The limited records 
available from this period indicate that a large portion of the 
KAPL waste from this time period was associated with the 
Separations Process Research Unit (SPRU), an AEC pilot plant for 
developing methods for extracting fissionable material from 
irradiated uranium. 

These documents provide information on the number and types of 
radioactive waste containers sent to LOOW. Several of these 
documents also provide information on the subsequent shipment of 
the KAPL waste at LOOW to Oak Ridge in 1958. The information in 
the documents indicates that the large majority of the 
radioactivity in the waste was fission product radioactivity. 
Of all the waste shipped from KAPL, only a small fraction of the 
containers had waste containing residual separated plutonium 
associated with SPRU work, which was a very small fraction of 
the total radioactivity. 



Mr. Stephen Gavitt -2- AUG 1 0 2D05 

In addition to the documents themselves, I have attached a brief 
summary sheet for each document commenting on the significance 
of that document to your request. If you have any questions on 
the attached information, please contact my office. 

Attachments: 

Sincerely, 

J. Hughes Robillard, Director 
Radiological/Environmental Controls 

and Safety Division 

(1) USAEC Schenectady Operations Office Letter (Batza) to KAPL 
(Perleberg), dated October 13, 1954, "KAPL Radioactive 

Waste Presently Stored at "LOSA" 

(2) KAPL letter (Perleberg) to USAEC Schenectady Operations 
Office (Anderson), dated October 26, 1954, "KAPL 
Radioactive Waste at LOSA" 

(3) KAPL letter (Manieri to Collins) dated December 2, 1954, 
"Estimated Curies Activity Shipped from LOAS from KAPL" 

(4) KAPL letter (Manieri) to Oak Ridge National Laboratory 
(Witkowski), dated January 29, 1958, "Radioactive Waste 
Shipment from Model City, New York" 

(5) Hooker Electrochemical Company letter (Seager) to KAPL 
(Manieri), dated February 14, 1958, "Radioactive Waste 
Shipment from Model City, New York" 

(6) Hooker Electrochemical Company letter (Seager) to Oak Ridge 
National Laboratory (Witkowski), dated June 26, 1958, 
"Radioactive Waste Shipment from Model City, New York" 

(7) KAPL letter (Manieri) to Virginia Military Institute 
(Morgan), dated August 18, 1961, "Data on KAPL's 
Radioactive Waste Disposal" 

(8) Paper on LOOW Waste from KAPL files, date unknown 



Mr. Stephen Gavitt 

bee: Michelle Rhodes, USACE 
W. N. Perry, DOE-Oak Ridge 
S. B. Feinberg, DOE-SPRU 

-3-
AUG 1 0 2005 



Attachment (1) 

USAEC Schenectady Operations Office letter (Batza) to KAPl (Perleberg), 
dated October 13, 1954, "KAPl Radioactive Waste Presently Stored at lOSA" 

KAPl sent radioactive waste to lOOW (also known as lake Ontario Storage 
Area or lOSA) from January 22, 1952 to September 9, 1954. This USAEC 
Schenectady Operations Office letter addressed to KAPl states that a 
memorandum was received by Oak Ridge stating that future storage of KAPl 
waste at lOOW would not be permitted. It also stated that it was necessary for 
Oak Ridge to take steps to reduce to a minimum the hazard potential of materials 
presently stored at the Niagara Fa"s site. KAPl was requested to provide 
information on the waste shipments made to lOOW. Attachment 2 is the 
response to this request. 
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Attachment (2) 

KAPL Letter (Perleberg) to USAEC Schenectady Operations Office (Anderson), 
dated October 26, 1954, "KAPL Radioactive Waste at LOSA" 

This letter is the KAPL response to the AEC request in Attachment (1). 

Seven shipments were made to LOOW between January 22, 1952 and 
September 9, 1954. It is stated in the letter that KAPL did not keep a log of the 
items listing the contents of each container in detail. However, the number and 
type of boxes or drums are listed. 
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Attachment (3) 

KAPL Internal Letter (Manieri to Collins) dated December 2, 1954, "Estimated 
Curies Activity Shipped from LOAS from KAPL" 

This internal letter provides the estimated curies of waste shipped to LOOW. 
(Note that the letter uses the acronym LOAS for LOSA.) It was estimated that 
408.08 Ci of MFP and 0.63 Ci of Pu was shipped. 

In the SPRU pilot plant, irradiated uranium from Hanford was dissolved and 
processed to extract plutonium and uranium. The resulting liquid waste was 
processed by evaporation to concentrate most of the radioactivity in a slurry 
form. This radioactive slurry would contain fission product radioactivity as well as 
some residual plutonium not extracted by the SPRU process. This slurry would 
have accounted for most of the radioactivity in the KAPL waste. Thus, this 1954 
KAPL curie estimate was primarily based on the amount of slurry shipped and 
samples of the slurry material. The curie content of the boxes was based on an 
assumed average dose rate of 12 mr/hr on the box. The curie content of the 
boxes is assumed to be entirely mixed fission products. 
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Attachment (4) 

KAPL Letter (Manieri) to Oak Ridge National Laboratory (Witkowski), dated 
January 29, 1958, "Radioactive Waste Shipment from Model City, New York" 

This letter discusses a shipment of three railcars of KAPL radioactive waste from 
LOOW to Oak Ridge National Laboratory scheduled for January 31, 1958. This 
letter also states that Hooker Electrochemical Company personnel are planning 
to incinerate KAPL's combustible waste now in storage at Model City. The ashes 
and miscellaneous non-combustible materials were to be packaged to meet 
I.C.C. regulation and included in the next shipment to Oak Ridge. Attachments 
5, 7, and 8 indicate this plan was followed. 

A listing of the containers, contents, dose rates and weights in each box car is 
provided. Six different categories of contents are described in this listing. One of 
these categories is described as "Pu waste" composed of all materials 
contaminated with Pu. This type of waste was put into one gallon cans and then 
into drums. The remaining five waste categories included primarily fission 
product radioactivity. One of the three railcars on this list was ATMX 208. There 
was a note under the packing list for this railcar stating that 16 additional pallets 
would be loaded into this railcar. The packing list in the document forwarded to 
SNR by Mr. Gavitt also was for the ATMX 208 railcar. This second list included 
more material than in the list in the attached document and apparently includes 
the additional waste material indicated in the note. 

It is noteworthy that only 5 of the 134 pallets and none of the boxes listed in this 
shipment were Pu waste. This is consistent with only a small fraction of the 
KAPL waste material being plutonium contaminated waste. Furthermore, the 
description of the plutonium contaminated waste indicates that it was double 
encapsulated, first in paint cans and then in drums. This material would have 
been less likely to leak during storage than the more highly radioactive, semi
liquid "slurry" waste which was not noted as being double encapsulated. 

This letter, along with some of the subsequent letters, indicates that KAPL was 
aware of the shipment of KAPL waste from LOOW to Oak Ridge and played 
some role in assisting \,AJith arrangements for that transfer. 



Mr. E.J. \'litkowsld. \ 
Oalc Ridge National Labdratory 
Oak Ridge, Tennessee 

Gentleman: 

Knolle AtomiC Power Laboratory 
Schenectad.1~ New York 

Subject: ~oa.ctive '"aste Shipment from Model City,. New York 

Gonfirming our telephone conversation of January 29, 1958 attached is 
a list of items which Heolror F:leetrochem1cal Company' is including in the 
tb<e8 (3) carload Shipments ot radioactive waste material scheduled tar 
shipr..ar.tv on Janua.."'7 31, 1958. 

Mro F.W. Malone, Chief" AEC N1&gara Falls Branch will advise you by ph0D8 
exs.ctly wh.at daY' tl'-..e shipmgnt will leave I>fode1 Cit,., New YOl"k. 1:1 addit.ion, 
he .. rl.ll make arr:mgements t.o route the waste shipmen t to the Y-12 siding: on 
tha L & N railroad as pel" you:r request. 

In the v'.:ry near futttre (six to eight week8) the Hooker Electrcchemd.cal 
Company person11el ar3 planning to incinerate KAPL' s cambua tible waste new 1n 
storar,e at f-loclel City, Hew York.. The ashe8 and the misc. non-combustible 
materials w'i.U be pac..ltaged to meet I.e.G. regulation am be included in the 
next ~~:1s·ti! ship~nt t.o Oak Ridge. 

A3 in too past~ 9. iist of materials including dose ,rates, description 
atnc weip;ht8 that '/lill be put into each box Cal'rlll be forwarded to you 'w1tJl 
CPJJ.' shipping dccurr",;nts. L:l Ildditicn. an itemized list of mate~ will Ce 
tadr;:ed inside of each he% cur shipped to assure for continued safe handling 
of" Oll!' loadings and for yOUl" guidG."lcs at Oak Ridge burial. groundso 

XAPL end tl".£l Hooke::- Elec~·:>ehemical Co. ar-preciate your eoof:eraticn and 
t:':lst. t:1::lt this st-.ip:rre:nt. ':17:111 :run a3 smootl'-.l;r as the pm operations o It 
Oc;k P..:idg8 has ;ZI'.Y questio~lS r-aga.~ng the plau or schedule, please do net 
h~Jit2-:.e to S.d~3S t.J~i3 ssc·tic::nit 

.~'.~ 3 .:a..l.:.. -~ ,'3 C() 
l .," , :::c 
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Uadioact.ive l.Jasta Material 
In Box Cars for Disposal 

AT 
OAK F..IDf'::E NATIO!~AL IABORATOli! . 

Max. 
'Containel"S Material D.ose Rate -
65 gal. $/~ drum. Slurry 50 mr/'nr. 
55 If " If It 50 It 

55 If n If " 100 " 
55 fl 11 If " 80 " 
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55 11. cIs II PU 40 It 
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65 gal 8/ S Qrilt'11 Slu.rr,r 20 mr/hr. 
55 It cis !I Oils 10 " 55 11 sis II Slurry 500 n 
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Identification 

Since sonre of this material has been in storage since 195'2, we have re-mlrveyed 
and colo~ coded radiation readings on each container for your guidance. 

Y-ellCW' ... L - indicates ma:rilm:im reading So mr/hr. 

Blue .. M .. indicates i'1laxinwm reading 200 'lI'l1:/hr. 

Red - Ii - indicates maximum reading l(XX) mr/h1"o 

Raadings grea.ter tha.1'l 1 R/hr. have been identified in Red by the actual radiation 
readinr.;s on container .. 

All containers a..-e pallctized and banded four to a pallet. 

Iutarial3: 

!'I;i:gcella.neous Scrse is ccmposed of materials contamLnated 111121 low level 

fission products" such as air filter, glass, metals, wood and all mater1nJ.a 
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~c! Waste u composed of higb level fission prodtJcte and includss both 

miecall~r.£ious seNt> and baled materials 
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was te is pu.t in one gallon cans and tben into d::u.ms. 

~-z is cc~ed ot onpol"ator bot1ibmB, neutralized and contaminated 'With 

high lev01 fiSSion product3. 

~ <1...""'9 composeC of oogra.ru=ing fluid and cutting oils, contaminated 'W"i tb , 
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" 
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Attachment (5) 

Hooker Electrochemical Company Letter (Seager) to KAPL (Manieri), dated 
February 14, 1958, "Radioactive Waste Shipment from Model City, New York" 

This letter discusses the Bill of Materials for shipment for the 4th rail car. It also 
states that burning of the Schenectady waste material is scheduled to start 
February 19. 

A listing of the containers, contents, dose rates and weights in the box car is 
provided. There was no "Pu waste" listed in this railcar shipment. The Hooker 
letter comments that the "results" from this railcar are quite a bit higher than 
previous readings. This apparently refers to the fact that both the average 
radiation level on individual pallets as well as the railcar are higher than those 
listed for the three railcars in the previous shipment. This is unsurprising as this 
railcar contained mostly pallets of the highly radioactive slurry. 

It is believed that the "HESL personnel" mentioned in this letter are from the AEC 
Health and Safety Laboratory in New York City. 



D. A. Manieri 

HOOKER ELECTROCHEMICAL COMPANY 

NIAGARA rALLS 

NEW YORK 

Contract No. AT-(JQ-1)-1,24 

Foreman, Radioactive Waste Material 
Knolls Atomic Power Laboratory 
Schenectady, New York 

Dear Don: 

'lhe enclosed Bill of Material shows the results for our fourth ca::". 
'1his was quite a hi t higher than we found on previous readings. 

The burning of Schenectady waste material is scheduled to start 
February 19. RESt persormel are due here 'lUesday the 18th to lay 
out the project. Everything should be ready Wednesday. Come up 
it you can. 

PS:jc 
Enclosure 

"Regards, 

Plant 31 
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Attachment (6) 

Hooker Electrochemical Company Letter (Seager) to Oak Ridge National 
Laboratory (Witkowski) dated June 26, 1958, "Radioactive Waste Shipment from 
Model City, New York" 

This letter discusses Bills of Materials for a two rail car shipment on or about 
June 26. The contents in each box car is provided. The box cars only contained 
wood boxes, and no "Pu waste" is listed. 



Contract No. AT-(JO-l)-1524 

Mr. E. J. Witkowski 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 

June 26, 1958 

Subject: Radioactive ;laste Shipment From Model City, New York 

Dear Sir: 

Enclosed are the Bills of Materials for cars ATi:'iX 208 & 209 wh:i.ch 
will be shipped on or about June 26. .The radiation monitoring 
r8Sult3 are noted and the can are placarded. 

A copy of this Bill of Material is being sent ~ D. lIanieri at 
KAPL for his reeoJds. 

FS:kln 
cc: D • .A. il'Ianieri 

F.1i. Malone 
J.D. Sweeney 

KAPL 
Ni'-.:Gr 

Very truly yours, 

Paul Sea~ar 
Design Engineer 
P-3l 
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Iii bOI eM ATHl 209 
DISP'SA t AT ORNL 

2ti"c. Scrap 

E.stimated weight of c sr load 22,SOC'" 

~itotil?; Reaulwt 

Container. abo~d not ex.ceed 200 mr/hr 

ilune 26, 1958 

10 'a/hI: at 12 fto. • .t'l"om outer surface of' ~ ox car lJidea. 

10 ~/hr at 5 rt.. !rom ends Q! .;ca ear. 

k::l 

Design ~n;;inelQr 

}·lsr.t - 31 
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Contract 10 • .11"-(30-1)-1524 

• 

RA.DlOi1CTIn WASTE MATERIAL 
IN BOI CAR ATMI 208 

DISPOSAL AT ORNL 

ITEMS llf.$ IInI OJ MATERIALS 

47 Boxes Wood Mille. Scrap 

Total 47 Boxes 

Estimated waigh ... of car load 35,2501 

Moni to:r1ng Reaul ta : 

Containers ahol.lld not uceed 200 rrrr/hr 

Exte:nal ~1on 

Juna 26, 1958 

750 ,'!Bcrx 

10 mr/br at 12 tt.. from outer surface of box car sides. 

10 mr/!u' .t 5 ft. from ends o! box ear:. 

kIn 

Design Engineer 
Plant - 31 

) 



Attachment (7) 

KAPL Letter (Manieri) to Virginia Military Institute (Morgan) dated August 18, 
1961, "Data on KAPL's Radioactive Waste Disposal" 

From the first and last paragraphs of this letter, it appears that the addressee and 
a Mr. Costello were working on a technical paper and had requested information 
on all KAPL waste shipments up to the time of the letter. The KAPL reply 
indicated that the first shipment of KAPL waste to LOOW for storage started in 
1952, and that the first shipment from KAPL to Oak Ridge was in 1955. The 
letter listed the dates, number of railcars, and volume of KAPL waste sent to Oak 
Ridge in FY 1958 both from KAPL and from LOOW. This list included six 
shipments and a total of 11 railcars for the waste sent from LOOW to Oak Ridge 
National Laboratory as follows: 

Date 
January 30, 1958 
April 30, 1958 
May 7, 1958 
May 14, 1958 
May 19, 1958 
May 29,1958 

Freight Cars Shipped 
3 
2 
2 
1 
1 
2 

Volume (cubic feet) 
9,186 
6,124 
6,124 
3,062 
3,062 
6,124 

However, this list does not appear to include the shipment of one rail car in 
February 1958 shown in Attachment (5) and the shipment of two rail cars in June 
1958 shown in Attachment (6). With these additional shipments, there would be a 
total of eight shipments and 14 rail cars. 

This letter also notes that KAPL assisted in packaging and shipping of the waste 
from LOOW to Oak Ridge National Laboratory. To the author's (Manieri's) 
knowledge the Hooker Electrochemical Company under the direction of the AEC 
New York Operations Office, incinerated all of KAPL's combustible waste. The 
letter also states: "The ashes with the noncombustible materials were packaged 
and are included in the 1958 FY shipment to Oak Ridge National Laboratory for 
permanent burial." 

This 1961 letter, coming three years after the 1958 shipments from LOOW to 
Oak Ridge, appears to reflect the understanding of the KAPL personnel involved 
that the shipment of KAPL waste from LOOW to Oak Ridge had in fact been 
completed. 
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Attachment (8) 

Paper on lOOW Waste from KAPl Files, date unknown 

This undated and unsigned document was found in the files of an engineer who 
worked on radioactive waste from the 1950s through the 1980s. The date or 
reason it was created is not known. This document states that 8 shipments and 
14 box cars of waste were shipped from ..... OOW to Oak Ridge. This total is 
consistent with the of shipments and railcars listed in Attachment (7) 
supplemented by the additional shipments documented in Attachments (5) 
and (6). It also provides additional indication that cognizant KAPl personnel 
understood that all of the KAPl waste stored at lOOW was shipped to Oak 
Ridge in 1958. 



CONTAINERS 

Bales - combustible 

Pallets - combustible 

Misc. wood boxes 

Boxes - Wood 1~' x 1~' X 2' 

Boxes - Wood 2' x 2' X 2' 

Boxes - Wood 2' x 2' X 8' 

7 Shipments 
(1952-54) 
SHIPPED it) 

LCX.'M F.RCM KAPL 

57 

91 

184 

2 

1 

1 

Boxes - Wood 4' x 6' x 12' 1 

Boxes - Wood 4' x 4' x 4' 541 

Boxes - Wood 42" x 26" x 26 11 2 

Boxes - Wood - 89" x 26" X 48" 1 

Boxes - Wood - 50" x 34" x 36" 1 

Boxes - Wood - 66" X 30" x 46" 1 

Boxes - Wood - 4' x 2' 2 

Boxes - Wood - 6' x 6' 

Boxes - Wood - Filters 

Boxes - Wood - 6' x 6' X 8' 

Boxes - Wood - 6' x 4' x 8' 

Drums - 30 Gal. 

Drums - 55 Gal. 

Drums - 65/70 Gal. 

Drums - 15 Gal. 

275 Gal. Storage Tanks 

2 

1 

1 

17 

1 

1 

31 

486 

99 

Pallets 

Pallet 

9 

8 Shipments - 14 Box Cars 
(19~;8 ) 

SHIPPED EltCM LOa-l 
it) OAK IUDGE~ ____ _ 

12 4' x 3' X 2' Wood Boxes 

346 Wood Boxes 

Combustibles incinerated 

during 1952-1958 - Ash 

packaged in 70 or 55 

gallon clrum;s. 

32 

580 

345 

May have been repackaged 

May have been repackaged 

May have been decontaminated 
and reused. 
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Evaluation Report Summary: SEC-00145, Lake Ontario Ordnance Works 
 
This evaluation report by the National Institute for Occupational Safety and Health (NIOSH) 
addresses a class of employees proposed for addition to the Special Exposure Cohort (SEC) per the 
Energy Employees Occupational Illness Compensation Program Act of 2000, as amended,  42 U.S.C. 
§ 7384 et seq. (EEOICPA) and 42 C.F.R. pt. 83,  Procedures for Designating Classes of Employees 
as Members of the Special Exposure Cohort Under the Energy Employees Occupational Illness 
Compensation Program Act of 2000. 
 
NIOSH-Proposed Class Definition 
 
All employees of DOE, its predecessor agencies, and their contractors and subcontractors who worked 
at Lake Ontario Ordnance Works (LOOW) in Niagara Falls, New York, from January 1, 1944 through 
December 31, 1953, for a number of work days aggregating at least 250 work days, occurring either 
solely under this employment or in combination with work days within the parameters established for 
one or more other classes of employees included in the SEC. 
 
Feasibility of Dose Reconstruction Findings 
 
NIOSH lacks sufficient information, which includes sufficient bioassay, air monitoring, and 
radiological shipment records, to allow it to estimate with sufficient accuracy the potential internal 
exposures to which the proposed class may have been subjected.  Additionally, there are no external 
exposure records available for LOOW prior to March 1949, preventing the determination of external 
dose to the proposed class prior March 1, 1949. 
 
 Principal sources of internal and external radiation for members of the proposed class included 

exposures to uranium, thorium, plutonium, radium, and fission products received during 
operations involving the receipt, storage, and shipment of radioactive wastes.  Other radionuclides 
from unidentified transient shipments may also have been present at the LOOW site. 

 
 Inbound shipments to LOOW, ending in 1953, included shipments that were transient in nature, 

and for which little characterization data can be found.  Shipments included, but were not limited 
to processing wastes containing plutonium and fission products, and uranium and thorium billets 
which were received, stored, and later shipped offsite.   

 
 NIOSH has obtained only limited bioassay results for the period prior to 1954, when shipments of 

radioactive material were still being received.  Incoming shipments to LOOW ceased in 1953.  
NIOSH has sufficient job-specific personnel and workplace monitoring records to allow for 
sufficiently accurate internal dose reconstruction after 1953.  

 
 External exposure records are not available for LOOW prior to 1949.  NIOSH has sufficient 

information to assign external dose to monitored workers during the period 1949 through 1953.  
For the period from January 1, 1954 through the end of covered operations, sufficient external 
monitoring records exist for NIOSH to develop external co-worker dose distributions and 
adequately bound the external exposures at LOOW. 

 
 NIOSH finds that it is feasible to reconstruct occupational medical dose for LOOW workers with 

sufficient accuracy. 
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 Pursuant to 42 C.F.R. § 83.13(c)(1), NIOSH determined that there is insufficient information to 

either: (1) estimate the maximum radiation dose, for every type of cancer for which radiation 
doses are reconstructed, that could have been incurred under plausible circumstances by any 
member of the class; or (2) estimate the radiation doses of members of the class more precisely 
than a maximum dose estimate. 

 
 Although NIOSH found that it is not possible to completely reconstruct radiation doses for 

employees working at LOOW prior to 1954, NIOSH intends to use any internal and external 
monitoring data that may be available for an individual claim (and that can be interpreted using 
existing NIOSH dose reconstruction processes or procedures).  Furthermore, NIOSH has 
determined that occupational medical dose for all workers can be reconstructed.  Therefore, dose 
reconstructions may be performed using these data, as appropriate, for individuals with non-
presumptive cancers or fewer than 250 days employment during the class period. 

 
Health Endangerment Determination 
 
The NIOSH evaluation did not identify any evidence supplied by the petitioners or from other 
resources that would establish that the class was exposed to radiation during a discrete incident likely 
to have involved exceptionally high-level exposures, such as nuclear criticality incidents or other 
events involving similarly high levels of exposures.  However, the evidence reviewed in this 
evaluation indicates that some workers in the class may have accumulated chronic radiation exposures 
through intakes of uranium, thorium, radium, fission products, or other unidentified radionuclides.  
Therefore, 42 C.F.R. § 83.13(c)(3)(ii) requires NIOSH to specify that health may have been 
endangered for those workers covered by this evaluation who were employed for a number of work 
days aggregating at least 250 work days within the parameters established for this class or in 
combination with work days within the parameters established for one or more other classes of 
employees in the SEC. 
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SEC Petition Evaluation Report for SEC-00145 
 
ATTRIBUTION AND ANNOTATION: This is a single-author document.  All conclusions drawn from 
the data presented in this evaluation were made by the ORAU Team Lead Technical Evaluator: Larry 
Page, MJW Corporation.  These conclusions were peer-reviewed by the individuals listed on the 
cover page.  The rationales for all conclusions in this document are explained in the associated text. 
 

1.0 Purpose and Scope 
 
This report evaluates the feasibility of reconstructing doses for employees who worked at Lake 
Ontario Ordnance Works (LOOW) during a specified time.  It provides information and analysis 
germane to considering a petition for adding a class of employees to the Congressionally-created SEC. 
 
This report does not make any determinations concerning the feasibility of dose reconstruction that 
necessarily apply to any individual energy employee who might require a dose reconstruction from 
NIOSH, with the exception of the employee whose dose reconstruction could not be completed, and 
whose claim consequently led to this petition evaluation.  The finding in this report is not the final 
determination as to whether or not the proposed class will be added to the SEC.  This report will be 
considered by the Advisory Board on Radiation and Worker Health (the Board) and by the Secretary 
of Health and Human Services (HHS).  The Secretary of HHS will make final decisions concerning 
whether or not to add one or more classes to the SEC in response to the petition addressed by this 
report. 
 
This evaluation, in which NIOSH provides its findings both on the feasibility of estimating radiation 
doses of members of this class with sufficient accuracy and on health endangerment, was conducted in 
accordance with the requirements of EEOICPA and 42 C.F.R. § 83.14. 
 
 

2.0 Introduction 
 
Both EEOICPA and 42 C.F.R. pt. 83 require NIOSH to evaluate qualified petitions requesting that the 
Department of Health and Human Services add a class of employees to the SEC.  The evaluation is 
intended to provide a fair, science-based determination of whether it is feasible to estimate, with 
sufficient accuracy, the radiation doses of the proposed class of employees through NIOSH dose 
reconstructions.1 
 
NIOSH is required to document its evaluation in a report, and to do so, relies upon both its own dose 
reconstruction expertise as well as technical support from its contractor, Oak Ridge Associated 
Universities (ORAU).  Once completed, NIOSH provides the report to both the petitioners and the 
Advisory Board on Radiation and Worker Health.  The Board will consider the NIOSH evaluation 
report, together with the petition, comments of the petitioner(s) and such other information as the 
Board considers appropriate, to make recommendations to the Secretary of HHS on whether or not to 
add one or more classes of employees to the SEC.  Once NIOSH has received and considered the 
advice of the Board, the Director of NIOSH will propose a decision on behalf of HHS.  The Secretary 
of HHS will make the final decision, taking into account the NIOSH evaluation, the advice of the 

                                                 
1 NIOSH dose reconstructions under EEOICPA are performed using the methods promulgated under 42 C.F.R. pt. 82 and 
the detailed implementation guidelines available at http://www.cdc.gov/niosh/ocas. 
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Board, and the proposed decision issued by NIOSH.  As part of this final decision process, the 
petitioner(s) may seek a review of certain types of final decisions issued by the Secretary of HHS.2 
 
 

3.0  NIOSH-Proposed Class Definition and Petition Basis 
 
The NIOSH-proposed class includes all employees of DOE, its predecessor agencies, and their 
contractors and subcontractors who worked at Lake Ontario Ordnance Works in Niagara Falls, New 
York, from January 1, 1944 through December 31, 1953, for a number of work days aggregating at 
least 250 work days, occurring either solely under this employment, or in combination with work days 
within the parameters established for one or more other classes of employees included in the SEC.  
During this period, employees at this facility were involved with receiving and storing radioactive 
wastes from other Atomic Energy Commission (AEC) sites.  The LOOW site also served as a 
transient point for shipments between sites. 
 
The evaluation responds to Petition SEC-00145 which was submitted by an EEOICPA claimant whose 
dose reconstruction could not be completed by NIOSH due to a lack of sufficient dosimetry-related 
information.  This claimant was employed as a security guard and foreman during the NIOSH-
proposed class period.  NIOSH’s determination that it is unable to complete a dose reconstruction for 
an EEOICPA claimant is a qualified basis for submitting an SEC petition pursuant to 42 C.F.R. § 
83.9(b). 
 
 

4.0 Radiological Operations Relevant to the Proposed Class  
 
The following subsections summarize the radiological operations at LOOW from January 1, 1944 
through December 31, 1953, and the information available to NIOSH to characterize particular 
processes and radioactive source materials.  Using available sources, NIOSH has attempted to gather 
process and source descriptions, information regarding the identity and quantities of radionuclides of 
concern, and information describing processes through which the radiation exposures of concern may 
have occurred and the physical environment in which they may have occurred.  The information 
included within this evaluation report is meant only to be a summary of the available information. 
 
4.1 Operations Description 
 
Shipments from Linde Air Products Division of the Union Carbide Corporation 
In 1944, the Manhattan Engineer District (MED) requested to use a small portion of the LOOW site to 
store solid uranium chemical residues originating from the refining of pitchblende ores, for uranium 
oxide recovery, performed at the Linde Air Products Division of the Union Carbide Corporation, in 
Tonawanda, New York.  In 1946, the Tonawanda site was decommissioned and the contaminated 
portions of the site were disposed of at LOOW (NLC, 1979, p. 15). 
 
The MED contracts stipulated that only uranium was being sold to MED; all other minerals were to 
remain under the control of the African Metals Company (AMC), which leased several buildings at 

 
2 See 42 C.F.R. pt. 83 for a full description of the procedures summarized here.  Additional internal procedures are 
available at http://www.cdc.gov/niosh/ocas. 
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LOOW to store the residues.  Those residues from Tonawanda were identified as F-32, L-30, and L-
50, and were stored in these leased facilities (NLC, 1979, p. 15). 
 
Additional residues from Linde, identified as R-10, were not covered under the agreement with AMC 
and were unpackaged and stored in an aboveground location, just north of the buildings in which the 
Belgian-owned residues were stored.  In 1964, these residues were covered with dirt and seeded to 
provide a grass-covered sod layer.  Smaller quantities of similar residues were handled in the same 
manner (NLC, 1979, p.17). 
 
Shipments from Mallinckrodt Chemical Works 
From 1946 through March 1949, the Mallinckrodt Chemical Works in St. Louis, Missouri, shipped 
pitchblende residues to Belgium.  From April 1, 1949 though 1953, these residues were shipped to 
LOOW.  These residues were identified as K-65, and were unpackaged and stored in a modified silo, 
with the empty drums shipped away from LOOW (NLC, 1979, p. 15). 
 
Shipments from Various Facilities 
In the late 1940s, contaminated materials from several different wartime facilities undergoing 
decommissioning were shipped to LOOW.  Uranium reduction slag and discarded graphite crucibles 
from a uranium metal reduction and casting plant were also unpackaged and stored aboveground at 
LOOW.  All of these materials were removed in the late 1950s and shipped to Y-12 (NLC, 1979, p. 
17). 
 
Shipments from Knolls Atomic Power Laboratory 
From 1950 through 1952, LOOW was used as a staging point for uranium and thorium metal billets 
(Epp, 1951; Smith, March 1951; LOOW, November 1951; Smith, November 1951a; Smith, 
November 1952b; Blatz, 1951; LOOW, January 1952; Koenig, 1952a; Koenig, 1952b; Smith, 1958; 
LOOW, March 1952; LOOW, April 1952; LOOW, June 1952; Hershman, 1952.  During the period 
from 1950 through 1953, wastes generated at the University of Rochester and Knolls Atomic Power 
Laboratory (KAPL) in Schenectady, New York, were transferred to LOOW. 
 
The KAPL wastes were described as combustibles stored in wooden crates and processing wastes 
stored in 55-gallon drums.  The processing wastes included plutonium and fission products in 
evaporator bottoms.  There is no evidence that the plutonium-bearing wastes were ever opened while 
in storage.  These wastes were accumulated in the Baker-Smith area (NLC, 1979, p. 17).  Specifically, 
the liquid waste containing plutonium was stored in Building 444, which was demolished after the 
KAPL wastes were removed.  In March 1958, it was determined that this building was in a 
deteriorated condition and that some of the markings on the drums and crates had weathered to the 
point of being illegible (Sweeney, 1958).  By April 7, 1958, guidance had been established to ensure 
that plutonium-bearing materials were shipped to Oak Ridge (Hanner, 1958).   
 
It appears that some of the KAPL combustible waste was stored in the boiler building, designated 401, 
which later became the Boron Metals Plant.  In a letter dated April 18, 1958, the hope was expressed 
that the KAPL wastes would be disposed of prior to June 30th, when the New York Operations Office 
of the AEC would take administrative responsibility for the Boron Metals Plant (Sapirie, 1958).  A 
portion of the combustible waste was incinerated as late as 1958.  Based on the monitoring records, 
the radioactivity in this incinerated waste appears to have been fission products only (Vessels, 1958; 
Roth, 1958).  The last outgoing shipment record found by NIOSH was dated January 30, 1959.  After 
that date, there is no further discussion of the KAPL waste (Janca, 1959).  
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Shipments from University of Rochester 
The University of Rochester wastes were described as animal residues and wastes and miscellaneous 
contaminated materials.  The wastes were reportedly buried in a separate area from other residues 
(NLC, 1979, p. 15).   
 
Cessation of Incoming Waste Shipments 
No additional wastes were received at LOOW after 1953 (Bechtel, 1986, p. 14).  After 1953, the 
radiologically-related operations at LOOW consisted of: 

 removal of the KAPL waste, completed in 1959; 

 seeding the open-air piles of material, completed in the 1964-1965 period; 

 various corrective actions throughout the site history, usually involving radon reduction; and 

 remediation of the site, beginning in 1982. 

 
4.2 Radiation Exposure Potential from Operations 
 
The potential for external radiation dose existed at all locations where radioactive materials were 
handled or stored.  NIOSH has documentation describing receipt and storage of raffinates from 
different sites.  There is no information regarding the handling of raffinates, though the quantities and 
storage locations are known.  Based on the site operations outlined in Section 4.1, sources of external 
exposure included alpha, electron, and photon radiation emitted from radioactive shipments received 
at the site, whether for transient shipment/storage or permanent onsite storage. 

The primary source of internal radiation exposure at the site was airborne radioactivity generated 
during handling of radioactive shipments.  The data examined by NIOSH, as presented in Section 4.1, 
are representative of the types of shipments received at the site, including thorium, uranium, 
plutonium, and fission products.  However, the data available to NIOSH for the period while 
incoming waste shipments were being received lack specific radiological information necessary to 
clearly define the radiation exposure potential.  
 
4.3 Time Period Associated with Radiological Operations 
 
Per the DOE Office of Health, Safety and Security, the time period associated with AEC operations at 
LOOW is from 1944 through 1997 (DOE, 2009).  NIOSH has discovered no additional data to 
support more specific dates for the start and stop of AEC/DOE operations.  Therefore, AEC/DOE 
work at LOOW is assumed to have started on January 1, 1944, and ended on December 31, 1997.  As 
stated above, no additional wastes were received at LOOW after 1953.  NIOSH has insufficient data 
to determine the specific date in 1953 when the last shipment was received, so waste receipt is 
assumed to have ceased on December 31, 1953.  For the remainder of covered operations period at 
LOOW, from January 1, 1954 through December 31, 1997, the site entered a largely caretaker status.    
 
4.4 Site Locations Associated with Radiological Operations 
 
While some buildings and outside areas are specifically noted for the use or storage of radiological 
materials, documentation available to NIOSH does not indicate any definite boundaries between 
radiological and non-radiological areas.  NIOSH has insufficient information to completely describe 
the diverse source term, operations processes, worker movements, or potential for contamination 
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spread at LOOW; therefore. NIOSH must assume that the potential for exposure to radioactive 
materials existed in all areas of LOOW during the period being evaluated. 
 
4.5 Job Descriptions Affected by Radiological Operations 
 
NIOSH has found no documentation associating job titles and/or job assignments with specific 
radiological operations or conditions.  Without such information, NIOSH is unable to define potential 
radiation exposure conditions based on worker job descriptions. 
 
 

5.0 Summary of Available Monitoring Data for the Proposed Class 
 
The primary data used for determining internal exposures are derived from personal monitoring data, 
such as urinalyses, fecal samples, and whole-body counting results.  If these are unavailable, the air 
monitoring data from breathing zone and general area monitoring are used to estimate the potential 
internal exposure.  If personal monitoring and breathing zone area monitoring are unavailable, internal 
exposures can sometimes be estimated using more general area monitoring, process information, and 
information characterizing and quantifying the source term. 
 
This same hierarchy is used for determining the external exposures to the cancer site.  Personal 
monitoring data from film badges or thermoluminescent dosimeters (TLDs) are the primary data used 
to determine such external exposures.  If there are no personal monitoring data, exposure rate surveys, 
process knowledge, and source term modeling can sometimes be used to reconstruct the potential 
exposure. 
 
A more detailed discussion of the information required for dose reconstruction can be found in 
OCAS-IG-001, External Dose Reconstruction Implementation Guideline, and OCAS-IG-002, Internal 
Dose Reconstruction Implementation Guideline.  These documents are available at: 
http://www.cdc.gov/niosh/ocas/ocasdose.html. 
 
5.1 Data Capture Efforts and Sources Reviewed  
 
In addition to examining its Site Research Database (SRDB) to locate documents supporting the 
evaluation of the proposed class, NIOSH identified and reviewed numerous data sources to locate 
information relevant to determining the feasibility of dose reconstruction for the class of employees 
proposed for this petition.  This included determining the availability of information on personnel 
monitoring, workplace monitoring, and radiological source term data.  
 
NIOSH data capture efforts for LOOW focused on: 

 various site contractors (i.e., Bechtel National, National Lead of Ohio, Nuclear Materials and 
Equipment Corp., Babcock & Wilcox (Nuclear Materials and Equipment Corp. successor), Page 
Airways, Hooker Chemical, and OxyChem (Hooker successor); 

 the U.S. Army Corp of Engineers (USACE); 

 the New York State Department of Environmental Conservation; 

 the Nuclear Regulatory Commission (including the Agency-wide Documents Access and 
Management System (ADAMS) electronic records repository); 
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 the DOE (including Office of Scientific and Technical Information (OSTI) and OpenNet 
repository); and 

 the National Archives record centers. 

 
Attachment One contains a summary of LOOW documents.  The summary specifically identifies 
specific data capture details for each document retrieved. 
 
5.2 Worker Interviews 
 
In an effort to locate potentially useful data, NIOSH has contacted the following individuals:  

 Representatives from Bechtel National, Babcock & Wilcox (NUMEC successor), Signature Flight 
Services (Page Airways successor), and New York State Department of Environmental 
Conservation;   

 An attorney for OxyChem (Hooker Chemical successor); and 

 The project manager at USACE LOOW. 
 

Decontamination documentation indicates that former employees of Linde Air were interviewed to 
determine basic general knowledge of both Linde and LOOW.  The interviews were conducted by 
ORAU in 1981 (Robie, 1981; Dupree, 1981; Beck 1981).   
 
Additionally, NIOSH has reviewed the computer-assisted telephone interviews conducted for claims 
filed with NIOSH for energy employees who worked at the LOOW during the period from 1944 
through 1953.  These interviews provided no information to change NIOSH’s feasibility 
determination. 
 
5.3 Internal Personnel Monitoring Data 
 
NIOSH has obtained only limited bioassay results for the period prior to 1954, when shipments of 
radioactive material were still being received.  Available data for the period include some radon 
(breath) sampling results starting in 1951 (Radon Results, April 1949-September 1951; Radon 
Results, August 1949-March 1951), and urinalysis results for 1951 (mostly for radium, with some 
limited uranium analysis) (Urine Sample Results, September 1950-August 1951). 
 
Requests for dosimetry-related information were made directly to DOE for all LOOW claims.  DOE 
provided results for only one of seven active claims with employment prior to 1954.  Both bioassay 
and external dosimetry results were provided for that claim, with the bioassay results consisting of a 
total of four radium measurements, one uranium measurement, and two breath radon measurements.  
No other internal dose information was available through DOE for the remaining claims with pre-
1954 employment. 
 
When the site entered a caretaker phase, after the cessation of inbound shipments in 1953, several 
characterization surveys were performed, with the most recent conducted in 1980 by Battelle 
Memorial Institute (Battelle, 1979-1980).  Long-term radon monitoring has been performed (Radon 
Results, July 1980-October 1981; Radon Results, October 1977-March 1980; NLC, 1980; Radon 
Results, April 1949-September 1951; Radon Results, October 1952; Heatherton, 1950a; Unknown 
author, 1960).  Concentrations of radioactive material onsite after 1953 are known from these survey 
data (Battelle, 1979-1980; Unknown author, 1960; Heatherton, 1950b; AEC, 1973; Landis, 1988; 
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Ausmus, 1980; Battelle, 1980).  Bioassay results are also available for the period during the 
incineration of the KAPL wastes (Vessels, 1958). 
 
5.4 External Personnel Monitoring Data 
 
Film badge results are available to NIOSH beginning in mid-1949 (Film Badge Results, June 1949-
January 1951; Film Badge Results, January 1951-December 1954; Film Badge Results, 1952; Film 
Badge Results, 1953a; Film Badge Results, 1953b).  No records have been found prior to these.  DOE 
provided external dose results for three of seven active claims with employment prior to 1954.  The 
results, beginning in mid-1949, are in the form of single-page weekly summaries.  No other external 
dose information was available through DOE for the remaining claims with pre-1954 employment. 
 
As stated in Section 5.3, when the site entered a caretaker phase, after the cessation of inbound 
shipments in 1953, several characterization surveys were performed, with the most comprehensive 
occurring in the 1970s and 1980s (Battelle, 1979-1980; Unknown author, 1960; Heatherton, 1950b; 
AEC, 1973; Landis, 1988; Ausmus, 1980; Battelle, 1980).  Co-worker doses can be established using 
available dosimetry results for the period after 1953.  For the period after 1953, external dosimetry 
results exist for workers involved with the KAPL shipments to Oak Ridge, Tennessee, and for those 
involved with the Boron Metals Plant, including electron, photon, and neutron data (Film Badge 
Results, 1952; Film Badge Results, 1953a; Film Badge Results, January-June 1953; Film Badge 
Results, January 1951-December 1954; Film Badge Results, August 1967; Film Badge Results, July 
1955-January 1956; LOOW, 1949-1960).  On-site radiation levels are known from the various survey 
data. 
 
5.5 Workplace Monitoring Data 
 
NIOSH has obtained limited dust sampling results for 1950, with total alpha air sample analyses 
conducted only in August, October, and November, and the remainder being performed for radium 
and radon (Heatherton, 1950a; Air Dust Sample Results, 1950). 
 
Concentrations of radioactive material after 1953 are known from characterization survey data and 
radon monitoring, with the most comprehensive occurring in the 1970s and 1980s (Radon Results, 
July 1980-October 1981; Radon Results, October 1977-March 1980; Battelle, 1979-1980; NLC, 1980; 
Radon Results, April 1949-September 1951; Radon Results, October 1952; Heatherton, 1950a; 
Unknown author, 1960; Heatherton, 1950b; AEC, 1973).  Incineration of the KAPL waste in the late 
1950s was adequately monitored though the use of air sampling at various distances from the burn site 
(Harris, 1956). 
 
5.6 Radiological Source Term Data 
 
Source term data regarding residues shipped to, and permanently stored at LOOW can be determined 
by survey data (conducted after 1953) that are available to NIOSH.  Source term data for shipments 
and site storage of a transient nature are not available (NLC, 1979, pp. 15-17; Epp, 1951; Smith, 
March 1951; LOOW, November 1951; Smith, November 1951a; Smith, November 1952b; Blatz, 
1951; LOOW, January 1952; Koenig, 1952a; Koenig, 1952b; Smith, 1958; LOOW, March 1952; 
LOOW, April 1952; LOOW, June 1952; Hershman, 1952. 
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6.0  Feasibility of Dose Reconstruction for the Proposed Class 
 
42 C.F.R. § 83.14(b) states that HHS will consider a NIOSH determination that there was insufficient 
information to complete a dose reconstruction, as indicated in this present case, to be sufficient, 
without further consideration, to conclude that it is not feasible to estimate the levels of radiation 
doses of individual members of the class with sufficient accuracy.  
 
In the case of a petition submitted to NIOSH under 42 C.F.R. § 83.9(b), NIOSH has already 
determined that a dose reconstruction cannot be completed for an employee at the DOE or AWE 
facility.  This determination by NIOSH provides the basis for the petition by the affected claimant.  
Per § 83.14(a), the NIOSH-proposed class defines those employees who, based on completed 
research, are similarly affected and for whom, as a class, dose reconstruction is similarly not feasible. 
 
In accordance with § 83.14(a), NIOSH may establish a second class of co-workers at the facility for 
whom NIOSH believes that dose reconstruction is similarly infeasible, but for whom additional 
research and analysis is required.  If so identified, NIOSH would address this second class in a 
separate SEC evaluation rather than delay consideration of the claim currently under evaluation (see 
Section 10).  This would allow NIOSH, the Board, and HHS to complete, without delay, their 
consideration of the class that includes a claimant for whom NIOSH has already determined a dose 
reconstruction cannot be completed, and whose only possible remedy under EEOICPA is the addition 
of a class of employees to the SEC.  
 
This section of the report summarizes research findings by which NIOSH determined that it lacked 
sufficient information to complete the relevant dose reconstruction and on which basis it has defined 
the class of employees for which dose reconstruction is not feasible.  NIOSH’s determination relies on 
the same statutory and regulatory criteria that govern consideration of all SEC petitions.  
 
6.1  Feasibility of Estimating Internal Exposures 
 
NIOSH has evaluated the available personnel and workplace monitoring data and source term 
information and has determined that there are insufficient data for estimating internal exposures, as 
described below. 
 
NIOSH has been unable to locate any internal monitoring data prior to 1951, and after that time there 
are only limited uranium monitoring data.  The monitoring for internal radium, while more complete 
than that for uranium, are spotty in nature and do not address the major portion of the period prior to 
1954.   
 
Several shipments of thorium to the site have been identified, along with documentation that thorium 
material was briefly stored at the LOOW site.  No internal monitoring for thorium has been found.  
Shipments containing fission products were received from KAPL during the period from 1950 
through 1953 (NLC, 1979, p. 17); no internal monitoring data for fission products have been found, 
with the exception of air monitoring performed during the incineration of KAPL wastes, performed 
from 1956-1958. 
 
NIOSH has insufficient data to determine that shipments to the site prior to 1954 did not potentially 
include other radionuclides.  
 



SEC-00145 07-01-09 Lake Ontario Ordnance Works 
 

15 of 44 

During the period prior to 1954, the inventory of radioactive material at LOOW was in a constant state 
of flux.  While NIOSH has identified many of the shipments received during the period 1944 through 
1953, NIOSH has insufficient data to ensure that all possible shipments have been accounted for.  
Uranium and thorium billets were known to be shipped to LOOW and stored temporarily.  Both the 
quantity stored and lengths of the storage periods are unknown.  The possibility of additional 
shipments to and from LOOW, including those of unknown content, makes dose reconstruction 
infeasible for the period from 1944 through 1953. 
 
After 1953, incoming shipments to LOOW ceased and the site entered a largely caretaker status.  
Sufficient records exist to allow dose reconstruction after that time.  The materials remaining on site 
during the post-1953 static period have been adequately characterized, and workplace monitoring 
records exist for the incineration of the low-level KAPL wastes (Vessels, 1958; Roth 1958).  For 
monitored workers after 1953, NIOSH will assign fitted internal dose where the data are available.  
For unmonitored individuals after 1953, there is a potential for intakes of radioactive materials from 
uncovered storage piles.  For these individuals, NIOSH will assign intakes based on soil activity 
distributions derived from available soil analysis results (Battelle, 1979-1980; Unknown author, 1960; 
Heatherton, 1950b; AEC, 1973; Landis, 1988; Ausmus, 1980; Battelle, 1980), and bounding breathing 
rate and suspension rate assumptions. 
 
NIOSH does not have access to sufficient personnel monitoring, workplace monitoring, or source 
term data to estimate potential internal exposures to radionuclide(s) during the period from January 1, 
1944 through December 31, 1953.  Consequently, NIOSH finds that it is not feasible to estimate, with 
sufficient accuracy, internal exposures to radionuclide(s) and resulting doses for the class of 
employees covered by this evaluation. 
 
Although NIOSH found that it is not possible to completely reconstruct internal radiation doses for the 
period from January 1, 1944 through December 31, 1953, NIOSH intends to use any available internal 
monitoring data that may become available for an individual claim (and that can be interpreted using 
existing NIOSH dose reconstruction processes or procedures).  Dose reconstructions for individuals 
employed at LOOW during the period from January 1, 1944 through December 31, 1953, but who do 
not qualify for inclusion in the SEC, may be performed using these data as appropriate. 
 
6.2  Feasibility of Estimating External Exposures 
 
This evaluation responds to a petition based on NIOSH determining that internal radiation exposures 
to waste materials containing thorium, uranium, plutonium, and fission products could not be 
reconstructed for a dose reconstruction referred to NIOSH by the Department of Labor (DOL).  As 
noted above, HHS will consider this determination to be sufficient without further consideration to 
determine that it is not feasible to estimate the levels of radiation doses of individual members of the 
class with sufficient accuracy.  Consequently, it is not necessary for NIOSH to fully evaluate the 
feasibility of reconstructing external radiation exposures for the class of workers covered by this 
report.  
 
External dose records exist for the period from June 1949 through June 1958 (Film Badge Results, 
1952; Film Badge Results, 1953a; Film Badge Results, June 1949-January 1951; Film Badge Results, 
January-June 1953; Film Badge Results, January 1951-December 1954; Film Badge Results, January 
1955; Film Badge Results, 1954; Film Badge Results, January-June 1958; Film Badge Results, 1956-
1957; Film Badge Results, 1956), and for December 1959 (Film Badge Results, December 1959).  
NIOSH has sufficient information to assign external dose to monitored workers during the period 
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1949 through 1953.  For the period from January 1, 1954 through the end of covered operations, 
sufficient external monitoring records exist for NIOSH to develop external co-worker dose 
distributions and adequately bound the external exposures at LOOW.   
 
Adequate reconstruction of medical dose for LOOW workers is feasible by using claimant-favorable 
assumptions in the complex-wide Technical Information Bulletin, Dose Reconstruction from 
Occupationally Related Diagnostic X-Ray Procedures (ORAUT-OTIB-0006). 
 
Although NIOSH found that it is not possible to completely reconstruct external radiation doses for 
the period from January 1, 1944 through December 31, 1953, NIOSH intends to use any available 
external monitoring data that may become available for an individual claim (and that can be 
interpreted using existing NIOSH dose reconstruction processes or procedures).  Dose reconstructions 
for individuals employed at LOOW during the period from January 1, 1944 through December 31, 
1953, but who do not qualify for inclusion in the SEC, may be performed using these data as 
appropriate. 
 
6.3 Class Parameters Associated with Infeasibility 
 
Shipments to LOOW were conducted from 1944 through 1953.  After this period, all inbound 
shipments to the site ceased, and the site entered a largely caretaker status.  NIOSH recommends that 
the class include the time period January 1, 1944, through December 31, 1953, the period while 
shipments were being received by LOOW.  
 
While some buildings are specifically noted for the use of radiological materials, documentation 
available to NIOSH does not indicate any definite boundaries between radiological and non-
radiological areas.  NIOSH recommends that the class definition include ALL areas and buildings 
during the specified time period. 
 
NIOSH has found no documentation associating job titles and/or job assignments with specific 
radiological operations or conditions.  Without such information, NIOSH is unable to define the SEC 
class based on worker job descriptions.  NIOSH recommends that the class definition include ALL 
workers during the specified time period. 
 
 

7.0  Summary of Feasibility Findings for Petition SEC-00145 
 
This report evaluates the feasibility for completing dose reconstructions for employees at LOOW from 
January 1, 1944 through December 31, 1953.  NIOSH determined that members of this class may 
have received radiation exposures from internal and external radiation sources.  NIOSH lacks 
sufficient information, which includes biological monitoring data, sufficient air monitoring 
information, or sufficient process and radiological source information that would allow it to estimate 
the potential internal and external radiation exposures to which the proposed class may have been 
exposed.  NIOSH considers the adequate reconstruction of medical dose for LOOW workers to be 
feasible. 
 
NIOSH has documented herein that it cannot complete the dose reconstructions related to this petition.  
The basis of this finding demonstrates that NIOSH does not have access to sufficient information to 
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estimate either the maximum radiation dose incurred by any member of the class or to estimate such 
radiation doses more precisely than a maximum dose estimate. 
 
Although NIOSH found that it is not possible to completely reconstruct internal and external radiation 
doses for the period from January 1, 1944 through December 31, 1953, NIOSH intends to use any 
available monitoring data that may become available for an individual claim (and that can be 
interpreted using existing NIOSH dose reconstruction processes or procedures).  Dose reconstructions 
for individuals employed at LOOW during the period from January 1, 1944 through December 31, 
1953, but who do not qualify for inclusion in the SEC, may be performed using these data as 
appropriate. 
 
 

8.0 Evaluation of Health Endangerment for Petition SEC-00145 
 
The health endangerment determination for the class of employees covered by this evaluation report is 
governed by EEOICPA and 42 C.F.R. § 83.14(b) and § 83.13(c)(3).  Pursuant to these requirements, if 
it is not feasible to estimate with sufficient accuracy radiation doses for members of the class, NIOSH 
must determine that there is a reasonable likelihood that such radiation doses may have endangered 
the health of members of the class.  The regulations require NIOSH to assume that any duration of 
unprotected exposure may have endangered the health of members of a class when it has been 
established that the class may have been exposed to radiation during a discrete incident likely to have 
involved levels of exposure similarly high to those occurring during nuclear criticality incidents.  If 
the occurrence of such an exceptionally high-level exposure has not been established, then NIOSH is 
required to specify that health was endangered for those workers who were employed for a number of 
work days aggregating at least 250 work days within the parameters established for the class or in 
combination with work days within the parameters established for one or more other classes of 
employees in the SEC.  
 
NIOSH has determined that members of the class were not exposed to radiation during a discrete 
incident likely to have involved levels of exposure similarly high to those occurring during nuclear 
criticality incidents.  However, the evidence reviewed in this evaluation indicates that some workers in 
the class may have accumulated chronic radiation exposures through intakes of radionuclides and 
from direct exposure to radioactive materials.  Consequently, NIOSH is specifying that health was 
endangered for those workers covered by this evaluation who were employed for a number of work 
days aggregating at least 250 work days within the parameters established for this class or in 
combination with work days within the parameters established for one or more other classes of 
employees in the SEC. 
 
 

9.0 NIOSH-Proposed Class for Petition SEC-00145 
 
The evaluation defines a single class of employees for which NIOSH cannot estimate radiation doses 
with sufficient accuracy.  This class includes all employees of DOE, its predecessor agencies, and 
their contractors and subcontractors who worked at Lake Ontario Ordnance Works in Niagara Falls, 
New York, from January 1, 1944 through December 31, 1953, for a number of work days aggregating 
at least 250 work days, occurring either solely under this employment, or in combination with work 
days within the parameters established for one or more other classes of employees included in the 
SEC. 
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10.0 Evaluation of Second Similar Class 
 
In accordance with § 83.14(a), NIOSH may establish a second class of co-workers at the facility, 
similar to the class defined in Section 9.0, for whom NIOSH believes that dose reconstruction may not 
be feasible, and for whom additional research and analyses is required.  If a second class is identified, 
it would require additional research and analyses.  Such a class would be addressed in a separate SEC 
evaluation rather than delay consideration of the current claim.  At this time, NIOSH has not identified 
a second similar class of employees at LOOW for whom dose reconstruction may not be feasible. 
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Dupree, 1981, Interview with [Name Redacted3], A Former Linder Employee, correspondence with 
attachments; E. A. Dupree; April 10, 1981; SRDB Ref ID: 3745, pp. 29-35 
 
Epp, 1951, Storage of U Rods at LOOW, correspondence to V. L. Parsegian; F. J. Epp; March 15, 
1951; SRDB Ref ID: 61102 
 
Film Badge Results, June 1949-January 1951, Lake Ontario Ordnance Works Film Badge Results; 
results reported June 20, 1949 through January 5, 1951; SRDB Ref ID: 9111 
 
Film Badge Results, January 1951-December 1954, Lake Ontario Storage Area/Lake Ontario 
Ordnance Works Film Badge Results, results reported January 1, 1951 through December 30, 1954; 
SRDB Ref ID: 12418 
 
Film Badge Results, 1952, Lake Ontario Ordnance Works Film Badge Results; results reported for all 
months in 1952; SRDB Ref ID: 9107 
 
Film Badge Results, 1953a, Lake Ontario Ordnance Works Film Badge Results; results reported for 
all months in 1953; SRDB Ref ID: 9108 
 
Film Badge Results, 1953b, Lake Ontario Storage Area/Lake Ontario Ordnance Works Film Badge 
Results, results reported for all months in 1953; SRDB Ref ID: 17340 
 
Film Badge Results, January-June 1953, Lake Ontario Storage Area/Lake Ontario Ordnance Works 
Film Badge Results; results reported from January 5, 1953 through June 22, 1953; SRDB Ref ID: 
9756 
 
Film Badge Results, 1954, Lake Ontario Storage Area/Lake Ontario Ordnance Works Film Badge 
Results; results reported for all months in 1954; SRDB Ref ID: 17341 
 
Film Badge Results, January 1955, Lake Ontario Storage Area/Lake Ontario Ordnance Works Film 
Badge Results; results reported from January 3, 1955 through January 10, 1955; SRDB Ref ID: 17339 
 
Film Badge Results, July 1955-January 1956, Lake Ontario Storage Area/Lake Ontario Ordnance 
Works Film Badge Results; results reported from July 18, 1955 through January 30, 1956; SRDB Ref 
ID: 17335 
 
Film Badge Results, 1956, Lake Ontario Storage Area/Lake Ontario Ordnance Works Film Badge 
Results, results reported for all months in 1956; SRDB Ref ID: 53932 
 
Film Badge Results, 1956-1957, Lake Ontario Storage Area/Lake Ontario Ordnance Works Film 
Badge Results, results reported from November 5, 1956 through November 18, 1957; SRDB Ref ID: 
53930 
 
Film Badge Results, January-June 1958, Lake Ontario Storage Area/Lake Ontario Ordnance Works 
Film Badge Results, results reported from January 6, 1958 through June 23, 1958; SRDB Ref ID: 
53929 
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Film Badge Results, December 1959, Lake Ontario Ordnance Works Film Badge Results, results 
reported during December 1959; SRDB Ref ID: 53931 
 
Film Badge Results, August 1967, Lake Ontario Ordnance Works Film Badge Results, results 
reported for August 1, 1967; SRDB Ref ID: 16404 
 
Hanner, 1958, Disposal of KAPL Wastes, conference notes; J. L. Hanner; April 7, 1958; SRDB Ref 
ID: 61223, pp. 34-35 
 
Harris, 1956, Open Field Burning of Low Level Radioactive Contaminated Combustible Wastes; 
Willaim B. Harris and Martin S. Weinstein; 1956; SRDB Ref ID: 4413 
 
Heatherton, 1950a, Lake Ontario Ordnance Works Air Radon and Dust Survey August-September 
1950; R. C. Heatherton; November 6, 1950; SRDB Ref ID: 9078 
 
Heatherton, 1950b, Lake Ontario Ordnance Works Radiation, Radon, and Dust Survey of Operations 
Essential to the Storage of K-65 in the Tower; Richard C. Heatherton; November 27, 1950; SRDB Ref 
ID: 9295, pp. 1-15 
 
Hershman, 1952; Monthly Progress Report for October 1952; H. J. Hershman; October 21, 1952; 
SRDB Ref ID: 10751 
 
Janca, 1959, Report of KAPL Waste Shipment and Storage at Lake Ontario Ordnance Works; B. 
Janca; August 1959; SRDB Ref ID: 60902 
 
Koenig, 1952a, Shipment of Long Billets from Bendix, correspondence to J. P. Morgan; 1952; SRDB 
Ref ID: 63874 
 
Koenig, 1952b, Shipment of Long Billets to Lake Ontario Storage Area, correspondence to Geraldine 
Hughes; James Koenig; February 11, 1952; SRDB Ref ID: 61958, p. 2 
 
Landis, 1988, Radiological Survey of the Niagara Falls Storage Site, RSAP/DOE/39; M. R. Landis, 
Radiological Site Assessment Program at Oak Ridge Associated Universities; December 1988; SRDB 
Ref ID: 17370 
 
LOOW, 1949-1960, Miscellaneous Dose Reports for K-65 Operations; results from March 23, 1949 
through February 16, 1960; Lake Ontario Ordnance Works (LOOW); SRDB Ref ID: 17337 
 
LOOW, November 1951, Tonawanda Progress Report for November 1951; Lake Ontario Ordnance 
Works (LOOW); November 1951; SRDB Ref ID: 66863 
 
LOOW, January 1952, Tonawanda Area Progress Report for January 1952; Lake Ontario Ordnance 
Works (LOOW); January 1952; SRDB Ref ID: 66860 
 
LOOW, March 1952, Tonawanda Area Progress Report for March 1952; Lake Ontario Ordnance 
Works (LOOW); March 1952; SRDB Ref ID: 66862 
 
LOOW, April 1952, Tonawanda Area Progress Report; Lake Ontario Ordnance Works (LOOW); 
April 1952; SRDB Ref ID: 61961, pp. 8-13 
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LOOW, June 1952; Physical Inventory for LOOW-May 31, 1952; Lake Ontario Ordnance Works 
(LOOW); June 26, 1952; SRDB Ref ID: 61183 
 
NLC, 1979, Informational Report on the U.S. Department of Energy-Niagara Falls Site, NLCO-
003EV; National Lead Company (NLC) of Ohio; July 1979; SRDB Ref ID: 4243 
 
NLC, 1980, Review of Radon Monitoring at the DOE-Niagara Falls Storage Site, NLCO-0004EV; 
National Lead Company (NLC) of Ohio; March 31, 1980; SRDB Ref ID: 4597 
 
Radon Results, April 1949-September 1951, LOOW Radon Breath Sample and Radon Area Sample 
Results; samples taken April 7, 1949 through September 24, 1951; SRDB Ref ID: 8949 
 
Radon Results, August 1949-March 1951, LOOW Radon Air Sample Results; samples taken August 
17, 1949 through March 7, 1951; SRDB Ref ID: 8952 
 
Radon Results, October 1952, LOOW Radon Results; samples taken October 14, 1952; SRDB Ref ID: 
9074 
 
Radon Results, October 1977-March 1980, LOOW Radon Results, Reports, and Correspondence; 
documents and samples dated from October 6, 1977 through March 10, 1980; SRDB Ref ID: 3605 
 
Radon Results, July 1980-October 1981, LOOW Radon Results and Reports; documents dated from 
July 1, 1980 through October 14, 1981; SRDB Ref ID: 3597 
 
Robie, 1981, Conversation with [Name Redacted2] (NLO) Concerning Linde Air Products, 
Tonawanda, New York, correspondence with attachments; D. M. Robie; April 10, 1981; SRDB Ref 
ID: 3745, pp. 20-28 
 
Roth, 1958, Request for Analysis of Urine Samples, correspondence; Herman M. Roth; May 5, 1958; 
SRDB Ref ID: 4458, p. 5 
 
Sapirie, 1958, Telephone Conversation About Burning KAPL Wastes, correspondence to Walter 
Beanblossom; S. R. Sapirie; April 18, 1958; SRDB Ref ID: 61223, pp. 40-41 
 
Smith, March 1951, Progress Report for Week of March 15, 1951; R. Smith; March 19, 1951; SRDB 
Ref ID: 61103, p. 2 
 
Smith, November 1951a, Weekly Production Report for November 15, 1951; R. J. Smith; November 
21, 1951; SRDB Ref ID: 61144, p. 3 
 
Smith, November 1951b, Weekly Production Report for November 22, 1951; R. J. Smith; November 
25, 1951; SRDB Ref ID: 61144, p. 2 
 
Smith, 1958, Weekly Progress Report for February 7, 1958; R. J. Smith; February 11, 1958; SRDB 
Ref ID: 61958, p. 3 
 
Sweeney, 1958, KAPL Wastes, correspondence to F. W. Malone; J. D. Sweeney; March 25, 1958; 
SRDB Ref ID: 61223, p. 27 
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Unknown author, 1960, Radiation and Radon Survey of Operations of K-65 Tower; author’s name is 
illegible; November 1960; SRDB Ref ID: 9093 
 
Urine Sample Results, September 1950-August 1951, Lake Ontario Ordnance Works Urine Sample 
Results; samples received September 7, 1950 through August 30, 1951; SRDB Ref ID: 9100 

 
Vessels, 1958, Bioassay Results, Hooker Electrochemical Company, AEC Contract No. AT (30-1)-
1524, memorandum; R. D. Vessels; July 29, 1958; SRDB Ref ID: 4458, p. 3 
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Attachment 1: Data Capture Synopsis 
 

Table A1-1: Data Capture Synopsis for Lake Ontario Ordnance Works 

Data Capture Information Data Capture Description Completed 
Uploaded 
into SRDB 

Primary Site/Company Name: Lake Ontario 
Ordnance Works (LOOW); 1944-1997    
Other company names: 
Niagara Falls Storage Site (NFSS), an AKA for 
LOOW; Bechtel National, 1981-1997: Last 
attempt to contact Scherry Snow, Bechtel 
representative, was 11/03/2008.  She has been 
unresponsive.  National Lead of Ohio, 1971-
1981: NLO is defunct.  Their documents were 
captured from DOE Legacy Management.  See 
below for details.  NUMEC, 1964-1971: Terry 
Chalker, A Babcock & Wilcox (NUMEC 
successor) attorney confirmed on 01/08/2008 
that B&W holds no LOOW records. Page 
Airways, 1958-1964: Priscilla Kehoe, paralegal 
for Signature Flight Services (Page successor) 
confirmed on 05/14/2008 that Signature holds 
no LOOW records.  Hooker Chemical, 1953-
1958: Marc Kennedy, Attorney for OxyChem 
(Hooker successor) provided 3 relevant 
documents that were captured on 05/16/2008.  

Documents from Occidental Chemical: shotgun source – best management 
practice, appraisal of controls and facilities for the protection of property in 
outside storage areas, and moving scrap material from eastern portion of 
site. 

05/16/2008 3 

State Contacted: NY Department of 
Environmental Conservation:  Barbara 
Youngberg (retired) and John Frisone (518) 
402-8579 

Aerial radiological survey, compilation of air and water sampling results 
and radiation survey results, NFSS environmental monitoring reports, soil 
samples for the Modern Landfill Inc., radon concentration measurements, 
and remedial measures for L-50 residue storage structures. 

03/05/2007 64 

Cincinnati/Hamilton, OH Public Library Formerly utilized Manhattan Engineering District/Atomic Energy 
Commission (MED/AEC) Sites remedial action program radiological 
survey of the Hooker Chemical Company Niagara Falls, New York. 

01/19/2004 1 

Comprehensive Epidemiologic Data Resource 
(CEDR) 

No relevant documents identified. 03/31/2008 0 

DOE Environmental Management Environmental reports, radioactivity at LOOW, summary environmental 
report on radiological doses and releases, the bomb that fell on Niagara, 
uncertainty and variability in historical time-weighted average exposure 
data, and utilizing isotopic uranium ratios in groundwater. 

10/28/2007 6 

DOE Germantown Personnel monitoring reports, LOOW dirt and plant samples, site 02/24/2004 12 
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Table A1-1: Data Capture Synopsis for Lake Ontario Ordnance Works 

Data Capture Information Data Capture Description 
Uploaded 

Completed 
into SRDB 

description and history, radiation, radon and dust surveys, trip reports, and 
sample results. 

DOE Hanford Declassified Document Retrieval 
System (DDRS) 

Uranium rolling at Simonds Saw and Steel Company. 03/31/2008 1 

DOE Legacy Management Considered Sites Post remedial action survey property of modern landfill, results of the 
mobile gamma scanning activities, radiological surveys, post-remedial 
action report, monthly progress report, aerial radiological survey, Niagara 
Falls vicinity fact sheet, long-term surveillance, and a maintenance needs 
assessment. 

11/12/2007 14 

DOE Legacy Management - Grand Junction 
Office 

Shipment of thorium metal for storage request number D-1-198 and 
Tonawanda progress reports. 

07/11/2008 186 

DOE Legacy Management - MoundView 
(Fernald Holdings, includes Fernald Legal 
Database) 

Residues and by-products, scrap shipment to Vitro Manufacturing, health 
physics activities, and medical hazards with regard to storage of radium-
containing sludge from processing 3% pitchblende ores at Linde, 
radiological surveys, symposium on occupational health experience and 
practices in the uranium industry, environmental monitoring reports, DOE 
Office of Legacy Management Niagara Falls vicinity properties fact sheet, 
and a long range plan for Fernald. 

06/21/2008 165 

DOE OpenNet Monthly status and progress reports. 03/31/2008 9 
DOE OSTI Energy Citations Site remedial action project information, aerial radiological survey, annual 

site environmental report, assessment of alternatives for long term 
management of uranium ore residues and contaminated soils. 

05/19/2008 9 

DOE OSTI Information Bridge Performance monitoring report for the Niagara Falls Storage Site waste 
containment structure. 

06/17/2008 1 

DOL/Paragon Accountability of radium and valuable metals, aerial radiological survey, 
boron metal plant review, cesium-137 contamination, changing land uses, 
comparison of predicted doses to the general public, doses from other 
radiation sources, data on the K-65 tower, disposal and storage of 
radioactive material, recovery, and scrap metal, Eberline radiological 
survey of modern landfill site, environmental assessment plan for the 
decontamination of 156.25 acres of the AEC-Niagara Falls Site, evaluation 
of potential hazards, final environmental impact statement, health and 
safety plan for the NFFS, licensing of uranium residues stored at LOOW, 
monthly report of field activities, NFSS annual environmental report, NFSS 
record of decision, operational reports, radiation exposures, radiological 
surveys including air and dust sample results, radon monitoring data, site 
history, inventory, operations and shipping information, vitrification of the 

01/13/2009 772 
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Table A1-1: Data Capture Synopsis for Lake Ontario Ordnance Works 

Data Capture Information Data Capture Description 
Uploaded 

Completed 
into SRDB 

residues at NFSS, waste shipment and storage at LOOW, weekly 
monitoring report for off-site locations, and weekly progress reports. 

Environmental Measurements Laboratory 
(EML) / Health and Safety Laboratory (HASL) 

Site visits, annual report, thorium sampling, and storage information. 03/08/2005 1 

Environmental Protection Agency (EPA) EPA superfund site information on Niagara Falls Storage Site actions. 10/27/2007 5 
Google Report for the formerly utilized Manhattan Engineer District/Atomic 

Energy Commission Sites, radiological surveys, history of the Tonawanda, 
NY FUSRAP Site, and K-65 residues. 

07/16/2008 62 

Lewiston, NY Public Library Field sampling plan and remedial investigation. 03/31/2009 1 
Missouri Department of Natural Resources Oldest atomic waste found in the St. Louis area. 09/30/2008 2 
NARA - Atlanta Annual health protection status report, breath radon measurements, 

comments on residues and by-products stored within the Tonawanda area, 
disposition of Knolls Atomic Power Laboratory (KAPL) wastes and 
bioassay results, aerial photograph, neutron source - BMP, radiation 
monitoring progress reports, shipment of iron cakes to LOOW, storage of 
tailings in barrels at LOOW, unloading K-65 from railroad car at model 
town, and a health physics report. 

06/20/2008 30 

NARA - Kansas City NYSHD sampling at Niagara Falls Site, open field burning of low level 
radioactive waste, progress reports, radiation hazards at LOOW, Bechtel 
radon data, bioassay sample results, description of residues and stored 
waste, film badge data, radiological incident investigations, water and 
sediment radiological data, environmental monitoring data, radiation work 
permits, radiochemical analyses of urine samples, radiological survey of off 
site property, and TLD area monitor reports. 

10/14/2008 229 

National Academies Press (NAP) No relevant documents identified. 04/01/2008 0 
National Nuclear Security Administration 
(NNSA) - Nevada Site Office 

No relevant documents identified. 03/31/2008 0 

NRC Agencywide Document Access and 
Management (ADAMS) 

No relevant documents identified. 03/31/2008 0 

Oak Ridge Operations (ORO) Vault Soil and water uranium and radium survey progress reports, dosimetry and 
hazardous area information, Linde progress reports, Mallinckrodt Chemical 
Works study classifications of radium, radon and thorium exposures, 
miscellaneous Linde correspondence, storage of K-65, film badge data, and 
radiation and dust exposures. 

10/28/2005 17 

Office of Scientific & Technical Information 
(OSTI) 

NFSS environmental surveillance reports, evaluation of alternatives for the 
disposition of Niagara Falls Storage Site's residues and wastes, report on 
the performance monitoring system for the interim waste containment, and 

11/03/2008 14 
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Table A1-1: Data Capture Synopsis for Lake Ontario Ordnance Works 

Data Capture Information Data Capture Description 
Uploaded 

Completed 
into SRDB 

a radiological survey of LOOW and vicinity. 
ORAU Team Site profile, dose document summary, documented communication, Data 

Completeness Verification for Lake Ontario Ordnance Works, description 
of work with U-235, and processes at LOOW. 

04/18/2008 13 

Southern Illinois University Disposal of radioactive wastes in the metropolitan St. Louis area and the 
environmental and health legacy of the Mallinckrodt Chemical Works Co. 

10/08/2008 1 

University of Rochester Former University of Rochester burial area investigation. 08/18/2008 1 
Unknown Background and history reports on LOOW, beta sample results, 

environmental surveillance plan, evaluation of exposure potential, 
exploration of contaminated residue areas at LOOW, film badge 
monitoring reports, gamma doses from K-65 operations, health group 
monthly reports, health hazards in New York Operations Office (NYOO) 
facilities producing and processing uranium, health physics progress 
reports, health physics requirements for work, investigations regarding 
thorium location of contaminated areas, monthly reports, radon, dust, urine 
and film badge reports, remedial investigation report for the Tonawanda 
Site, smear results, uranium inventory, and trip reports. 

03/30/2007 98 

US Army Corps of Engineers Identification of known past and present waste areas and solid waste 
management units, excavation of drums, remedial action performed at the 
Niagara Falls Storage Site, report on treatment, storage and disposal 
facilities for hazardous, toxic and radioactive waste, final engineering 
evaluation/cost analysis for removal actions in operable units 1and 2, 
remedial investigation report, and a FUSRAP NFSS environmental 
surveillance technical memorandum. 

12/01/2008 41 

Washington State University (U.S. 
Transuranium and Uranium Registries) 

No relevant documents identified. 03/31/2008 0 

Total   1758 
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Table A1-2: Database Searches for Lake Ontario Ordnance Works 

Database/Source Keywords Hits 
Uploaded 
into SRDB 

DOE CEDR 
http://cedr.lbl.gov/ 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in Title 
"Niagara Falls Storage Site" in any Title 

 

0 0 

DOE Hanford DDRS 
http://www2.hanford.gov/declass/ 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

1 1 

DOE OpenNet 
http://www.osti.gov/opennet/advancedsearch.jsp 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

9 9 

DOE OSTI Energy Citations 
http://www.osti.gov/energycitations/ 
COMPLETED 05/19/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

70 9 

DOE OSTI Information Bridge 
http://www.osti.gov/bridge/advancedsearch.jsp 
COMPLETED 06/17/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

41 1 

National Academies Press 
http://www.nap.edu/ 
COMPLETED 04/01/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

244 0 

NNSA - Nevada Site Office 
www.nv.doe.gov/main/search.htm 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

0 0 

NRC ADAMS Reading Room 
http://www.nrc.gov/reading-rm/adams/web-based.html 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

17 0 

U.S. Transuranium & Uranium Registries 
http://www.ustur.wsu.edu/ 
COMPLETED 03/31/2008 

 

"Lake Ontario Ordnance Works" in any field 
"Niagara Falls Storage Site" in any field 

 

0 0 

Google 
http://www.google.com 
COMPLETED 07/16/2008 

"Lake Ontario Ordnance Works" oralloy 
"Lake Ontario Ordnance Works" postum 
"Lake Ontario Ordnance Works" tuballoy 
"Lake Ontario Ordnance Works" "uranyl nitrate hexahydrate" OR UNH 
"Lake Ontario Ordnance Works" "K-65" 
"Lake Ontario Ordnance Works" "sump cake" 

18,489 62 
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Table A1-2: Database Searches for Lake Ontario Ordnance Works 

Database/Source Keywords 
Uploaded 

Hits 
into SRDB 

"Lake Ontario Ordnance Works" "uranium dioxide" 
"Lake Ontario Ordnance Works" "uranium tetrafluoride" 
"Lake Ontario Ordnance Works" "uranium trioxide" 
"Lake Ontario Ordnance Works" "uranium hexafluoride" 
"Lake Ontario Ordnance Works" accident 
"Lake Ontario Ordnance Works" "air count" 
"Lake Ontario Ordnance Works" "air dust" 
"Lake Ontario Ordnance Works" "air filter" 
"Lake Ontario Ordnance Works" "airborne test" 
"Lake Ontario Ordnance Works" alpha 
"Lake Ontario Ordnance Works" "belgian congo ore" 
"Lake Ontario Ordnance Works" beta 
"Lake Ontario Ordnance Works" bioassay OR "Lake Ontario Ordnance 
Works" bio-assay 

"Lake Ontario Ordnance Works" breath OR "Lake Ontario Ordnance 
Works" "breathing zone" OR "Lake Ontario Ordnance Works" BZ 

"Lake Ontario Ordnance Works" "body burden" 
"Lake Ontario Ordnance Works" calibration 
"Lake Ontario Ordnance Works" "chest count" 
"Lake Ontario Ordnance Works" columnation 
"Lake Ontario Ordnance Works" contamination 
"Lake Ontario Ordnance Works" curie 
"Lake Ontario Ordnance Works" "denitration" OR  "Lake Ontario 
Ordnance Works" "denitration pot" 

"Lake Ontario Ordnance Works" derby OR "Lake Ontario Ordnance 
Works" regulus 

"Lake Ontario Ordnance Works" "derived air concentration" OR "Lake 
Ontario Ordnance Works" DAC 

"Lake Ontario Ordnance Works" dose 
"Lake Ontario Ordnance Works" dosimeter 
"Lake Ontario Ordnance Works" dosimetric 
"Lake Ontario Ordnance Works" dosimetry 
"Lake Ontario Ordnance Works" electron 
"Lake Ontario Ordnance Works" environment 
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Table A1-2: Database Searches for Lake Ontario Ordnance Works 

Database/Source Keywords 
Uploaded 

Hits 
into SRDB 

"Lake Ontario Ordnance Works" "Ether-Water Project" 
"Lake Ontario Ordnance Works" exposure OR "Lake Ontario Ordnance 
Works" "exposure investigation" OR "Lake Ontario Ordnance Works" 
"radiation exposure" 

"Lake Ontario Ordnance Works" external 
"Lake Ontario Ordnance Works" "F machine" 
"Lake Ontario Ordnance Works" fecal 
"Lake Ontario Ordnance Works" "feed material" 
"Lake Ontario Ordnance Works" femptocurie 
"Lake Ontario Ordnance Works" film 
"Lake Ontario Ordnance Works" fission 
"Lake Ontario Ordnance Works" fluoroscopy 
"Lake Ontario Ordnance Works" "Formerly Utilized Sites Remedial 
Action Program" OR "Lake Ontario Ordnance Works" FUSRAP 

"Lake Ontario Ordnance Works" gamma-ray OR "Lake Ontario 
Ordnance Works" "gamma ray" 

"Lake Ontario Ordnance Works" "gas proportional" 
"Lake Ontario Ordnance Works" "gaseous diffusion" 
"Lake Ontario Ordnance Works" health OR "Lake Ontario Ordnance 
Works" "health instrument" OR "Lake Ontario Ordnance Works" 
"health physics" OR "Lake Ontario Ordnance Works" H.I. OR "Lake 
Ontario Ordnance Works" HI OR "Lake Ontario Ordnance Works" HP 

"Lake Ontario Ordnance Works" highly enriched uranium" OR "Lake 
Ontario Ordnance Works" HEU 

"Lake Ontario Ordnance Works" hydrofluorination 
"Lake Ontario Ordnance Works" "in vitro" 
"Lake Ontario Ordnance Works" "in vivo" 
"Lake Ontario Ordnance Works" incident 
"Lake Ontario Ordnance Works" ingestion 
"Lake Ontario Ordnance Works" inhalation 
"Lake Ontario Ordnance Works" internal 
"Lake Ontario Ordnance Works" investigation 
"Lake Ontario Ordnance Works" isotope 
"Lake Ontario Ordnance Works" isotopic 
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Table A1-2: Database Searches for Lake Ontario Ordnance Works 

Database/Source Keywords 
Uploaded 

Hits 
into SRDB 

"Lake Ontario Ordnance Works" "isotopic enrichment" 
"Lake Ontario Ordnance Works" "JS Project" 
"Lake Ontario Ordnance Works" Landauer 
"Lake Ontario Ordnance Works" "liquid scintillation" 
"Lake Ontario Ordnance Works" log OR "Lake Ontario Ordnance 
Works" "log sheet" OR "Lake Ontario Ordnance Works" "log book" 

"Lake Ontario Ordnance Works" "low enriched uranium" OR "Lake 
Ontario Ordnance Works" LEU 

"Lake Ontario Ordnance Works" "lung count" 
"Lake Ontario Ordnance Works" "maximum permissible 
concentration" OR "Lake Ontario Ordnance Works" MPC 

"Lake Ontario Ordnance Works" metallurgy 
"Lake Ontario Ordnance Works" microcurie 
"Lake Ontario Ordnance Works" millicurie 
"Lake Ontario Ordnance Works" "mixed fission product" OR "Lake 
Ontario Ordnance Works" MFP 

"Lake Ontario Ordnance Works" monitor OR "Lake Ontario Ordnance 
Works" "air monitoring" 

"Lake Ontario Ordnance Works" nanocurie 
"Lake Ontario Ordnance Works" "nasal wipe" 
"Lake Ontario Ordnance Works" neutron 
"Lake Ontario Ordnance Works" "nose wipe" 
"Lake Ontario Ordnance Works" nuclear OR "Lake Ontario Ordnance 
Works" "Chicago-Nuclear" OR "Lake Ontario Ordnance Works" 
"nuclear fuels" 

"Lake Ontario Ordnance Works" "nuclear track emulsion" OR "Lake 
Ontario Ordnance Works" "type A" OR "Lake Ontario Ordnance 
Works" NTA 

"Lake Ontario Ordnance Works" "occupational radiation exposure" 
"Lake Ontario Ordnance Works" occurrence 
"Lake Ontario Ordnance Works" "ore concentrate" 
"Lake Ontario Ordnance Works" "PC Project" 
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Table A1-2: Database Searches for Lake Ontario Ordnance Works 

Database/Source Keywords 
Uploaded 

Hits 
into SRDB 

"Lake Ontario Ordnance Works" permit OR "Lake Ontario Ordnance 
Works" "radiation work permit" OR "Lake Ontario Ordnance Works" 
"safe work permit" OR "Lake Ontario Ordnance Works" "special work 
permit" OR "Lake Ontario Ordnance Works" RWP OR "Lake Ontario 
Ordnance Works" SWP 

"Lake Ontario Ordnance Works" "phosphate research" 
"Lake Ontario Ordnance Works" photon 
"Lake Ontario Ordnance Works" picocurie 
"Lake Ontario Ordnance Works" pitchblende 
"Lake Ontario Ordnance Works" "pocket ion chamber" OR "Lake 
Ontario Ordnance Works" PIC 

"Lake Ontario Ordnance Works" problem 
"Lake Ontario Ordnance Works" procedure 
"Lake Ontario Ordnance Works" radeco 
"Lake Ontario Ordnance Works" radiation 
"Lake Ontario Ordnance Works" radioactive 
"Lake Ontario Ordnance Works" radioactivity 
"Lake Ontario Ordnance Works" radiograph 
"Lake Ontario Ordnance Works" radiological 
"Lake Ontario Ordnance Works" "Radiological Survey Data Sheet" OR 
"Lake Ontario Ordnance Works" RSDS 

"Lake Ontario Ordnance Works" radionuclide 
"Lake Ontario Ordnance Works" raffinate 
"Lake Ontario Ordnance Works" reactor 
"Lake Ontario Ordnance Works" respiratory 
"Lake Ontario Ordnance Works" "retention schedules" 
"Lake Ontario Ordnance Works" roentgen 
"Lake Ontario Ordnance Works" sample OR "Lake Ontario Ordnance 
Works" "air sample" OR "Lake Ontario Ordnance Works" "dust 
sample" OR "Lake Ontario Ordnance Works" "general area air sample" 

"Lake Ontario Ordnance Works" sampling OR "Lake Ontario 
Ordnance Works" "air sampling" OR "Lake Ontario Ordnance Works" 
"dust sampling" OR "Lake Ontario Ordnance Works" "general area air 
sampling" 
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"Lake Ontario Ordnance Works" "solvent extraction" 
"Lake Ontario Ordnance Works" source OR "Lake Ontario Ordnance 
Works" "sealed source" 

"Lake Ontario Ordnance Works" spectra 
"Lake Ontario Ordnance Works" spectrograph 
"Lake Ontario Ordnance Works" spectroscopy 
"Lake Ontario Ordnance Works" spectrum 
"Lake Ontario Ordnance Works" standard OR "Lake Ontario Ordnance 
Works" "operating standard" OR "Lake Ontario Ordnance Works" 
"processing standard" 

"Lake Ontario Ordnance Works" survey "building survey" OR "Lake 
Ontario Ordnance Works" "routine survey" OR "Lake Ontario 
Ordnance Works" "special survey" 

"Lake Ontario Ordnance Works" "technical basis" 
"Lake Ontario Ordnance Works" "thermal diffusion" 
"Lake Ontario Ordnance Works" "thermoluminescent dosimeter" OR 
"Lake Ontario Ordnance Works" TLD 

"Lake Ontario Ordnance Works" "Tiger Team" 
"Lake Ontario Ordnance Works" "tolerance dose" 
"Lake Ontario Ordnance Works" "Uranium aluminum alloy" OR "Lake 
Ontario Ordnance Works" Ualx OR "Lake Ontario Ordnance Works" 
"Uranium aluminide" 

"Lake Ontario Ordnance Works" urinalysis 
"Lake Ontario Ordnance Works" urine 
"Lake Ontario Ordnance Works" "whole body count" OR "Lake 
Ontario Ordnance Works" WBC 

"Lake Ontario Ordnance Works" "working level" OR "Lake Ontario 
Ordnance Works" WL 

"Lake Ontario Ordnance Works" "X-ray" OR "Lake Ontario Ordnance 
Works" "X ray" OR "Lake Ontario Ordnance Works" Xray 

"Lake Ontario Ordnance Works" americium OR Am241 OR Am-241 
OR "AM 241" OR 241Am OR 241-Am OR "241 Am" 

"Lake Ontario Ordnance Works" ionium OR Th230 OR Th-230 OR 
"Th 230" OR 230Th OR 230-Th OR "230 Th" 
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"Lake Ontario Ordnance Works" neptunium OR Np237 OR Np-237 
OR "Np 237" OR 237Np OR 237-Np OR "237 Np" 

"Lake Ontario Ordnance Works" polonium OR Po210 OR Po-210 OR 
"Po 210" OR 210Po OR 210-Po OR "210 Po" 

"Lake Ontario Ordnance Works" thorium OR Th232 OR Th-232 OR 
"Th 232" OR 232Th OR 232-Th OR "232 Th" OR "Z metal" OR 
myrnalloy OR "chemical 10-66" OR "chemical 10-12" OR ionium OR 
UX1 OR UX2 
"Lake Ontario Ordnance Works" Th-230 OR Th230 OR "Th 230" OR 
230-Th OR "230 Th" OR 230Th OR Th-234 OR Th234 OR "Th 234" 
OR 234-Th OR 234Th OR "234 Th" 

"Lake Ontario Ordnance Works" neptunium OR Np237 OR Np-237 
OR "Np 237" OR 237Np OR 237-Np OR "237 Np" 

"Lake Ontario Ordnance Works" uranium OR U233 OR U-233 OR "U 
233" OR 233U OR 233-U OR "233 U" OR U234 OR "U 234" OR U-
234 OR 234U OR 234-U OR "234 U" OR U235 OR "U 235" OR U-
235 OR 235-U 

"Lake Ontario Ordnance Works" 235U OR "235 U" OR U238 OR "U 
238" OR U-238 OR 238-U OR 238U OR "238 U" OR U308 OR "U 
308" OR U-308 OR 308-U OR 308U OR 308 U OR "uranium 
extraction" 
"Lake Ontario Ordnance Works" "black oxide" OR "brown oxide" OR 
"green salt" OR "orange oxide" OR "yellow cake" OR UO2 OR UO3 
OR UF4 OR UF6 OR C-216 OR C-616 OR C-65 OR C-211 OR U3O8 

"Lake Ontario Ordnance Works" plutonium OR Pu-238 OR Pu238 OR 
Pu 238 OR 238Pu OR 238-Pu OR "238 Pu" OR Pu-239 OR Pu239 OR 
"Pu 239" OR 239Pu OR 239-Pu OR "239 Pu" 

"Lake Ontario Ordnance Works" Pu-240 OR Pu240 OR "Pu 240" OR 
240Pu OR 240-Pu OR "240 Pu" OR Pu-241 OR Pu241 OR "Pu 241" 
OR 241Pu OR 241-Pu OR "241 Pu" 

"Lake Ontario Ordnance Works" radium OR Ra-226 OR Ra226 OR Ra 
226 OR 226-Ra OR 226Ra OR 226-Ra OR Ra-228 OR Ra228 OR Ra 
228 OR 228Ra OR 228-Ra OR 228 Ra 

"Lake Ontario Ordnance Works" radon OR Rn-222 OR Rn222 OR Rn 
222 OR 222Rn OR 222-Rn OR 222 Rn 
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"Lake Ontario Ordnance Works" thoron OR Rn-220 OR Rn220 OR 
"Rn 220" OR 220Rn OR 220-Rn OR "220 Rn" 

"Lake Ontario Ordnance Works" protactinium OR Pa-234m OR 
Pa234m OR "Pa 234m" OR 234mPa OR 234m-Pa OR "234m Pa" 

"Lake Ontario Ordnance Works" strontium OR Sr-90 OR Sr90 OR "Sr 
90" OR 90-Sr OR 90Sr OR "90 Sr" 

"Niagara Fall Storage Site" -NIOSH 
"Niagara Falls Storage Site" oralloy 
"Niagara Falls Storage Site" postum 
"Niagara Falls Storage Site" tuballoy 
"Niagara Falls Storage Site" "uranyl nitrate hexahydrate" OR UNH 
"Niagara Falls Storage Site" "K-65" 
"Niagara Falls Storage Site" "sump cake" 
"Niagara Falls Storage Site" "uranium dioxide" 
"Niagara Falls Storage Site" "uranium tetrafluoride" 
"Niagara Falls Storage Site" "uranium trioxide" 
"Niagara Falls Storage Site" "uranium hexafluoride" 
"Niagara Falls Storage Site" accident 
"Niagara Falls Storage Site" "air count" 
"Niagara Falls Storage Site" "air dust" 
"Niagara Falls Storage Site" "air filter" 
"Niagara Falls Storage Site" "airborne test" 
"Niagara Falls Storage Site" alpha 
"Niagara Falls Storage Site" "belgian congo ore" 
"Niagara Falls Storage Site" bioassay OR "Niagara Falls Storage Site" 
bio-assay 

"Niagara Falls Storage Site" breath OR "Niagara Falls Storage Site"  
"breathing zone" OR "Niagara Falls Storage Site" BZ 

"Niagara Falls Storage Site" calibration 
"Niagara Falls Storage Site" columnation 
"Niagara Falls Storage Site" contamination 
"Niagara Falls Storage Site" curie 
"Niagara Falls Storage Site" "denitration" OR  "Niagara Falls Storage 
Site" "denitration pot" 
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"Niagara Falls Storage Site" derby OR "Niagara Falls Storage Site" 
regulus 

"Niagara Falls Storage Site" dose 
"Niagara Falls Storage Site" dosimeter 
"Niagara Falls Storage Site" dosimetric 
"Niagara Falls Storage Site" dosimetry 
"Niagara Falls Storage Site" electron 
"Niagara Falls Storage Site" environment 
"Niagara Falls Storage Site" "Ether-Water Project" 
"Niagara Falls Storage Site" exposure OR "Niagara Falls Storage Site" 
"exposure investigation" OR "Niagara Falls Storage Site" "radiation 
exposure" 

"Niagara Falls Storage Site" external 
"Niagara Falls Storage Site" "F machine" 
"Niagara Falls Storage Site" fecal 
"Niagara Falls Storage Site" "feed material" 
"Niagara Falls Storage Site" femptocurie 
"Niagara Falls Storage Site" film 
"Niagara Falls Storage Site" fission 
"Niagara Falls Storage Site" fluoroscopy 
"Niagara Falls Storage Site" "Formerly Utilized Sites Remedial Action 
Program" OR "Niagara Falls Storage Site" FUSRAP 

"Niagara Falls Storage Site" gamma-ray 
"Niagara Falls Storage Site" "gas proportional" 
"Niagara Falls Storage Site" "gaseous diffusion" 
"Niagara Falls Storage Site" health OR "Niagara Falls Storage Site" 
"health instrument" OR "Niagara Falls Storage Site" "health physics" 
OR "Niagara Falls Storage Site" H.I. OR "Niagara Falls Storage Site" 
HI OR "Niagara Falls Storage Site" HP 

"Niagara Falls Storage Site" "highly enriched uranium" OR "Niagara 
Falls Storage Site" HEU 

"Niagara Falls Storage Site" hydrofluorination 
"Niagara Falls Storage Site" "in vitro" 
"Niagara Falls Storage Site" "in vivo" 
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"Niagara Falls Storage Site" incident 
"Niagara Falls Storage Site" ingestion 
"Niagara Falls Storage Site" inhalation 
"Niagara Falls Storage Site" internal 
"Niagara Falls Storage Site" investigation 
"Niagara Falls Storage Site" isotope 
"Niagara Falls Storage Site" isotopic 
"Niagara Falls Storage Site" "isotopic enrichment" 
"Niagara Falls Storage Site" "JS Project" 
"Niagara Falls Storage Site" Landauer 
"Niagara Falls Storage Site" "liquid scintillation" 
"Niagara Falls Storage Site" log OR "Niagara Falls Storage Site" "log 
sheet" OR "Niagara Falls Storage Site" "log book" 

"Niagara Falls Storage Site" "low enriched uranium" OR "Niagara Falls 
Storage Site" LEU 

"Niagara Falls Storage Site" "maximum permissible concentration" OR 
"Niagara Falls Storage Site" MPC 

"Niagara Falls Storage Site" metallurgy 
"Niagara Falls Storage Site" microcurie 
"Niagara Falls Storage Site" millicurie 
"Niagara Falls Storage Site" "mixed fission product" OR "Niagara Falls 
Storage Site" MFP 

"Niagara Falls Storage Site" monitor OR "Niagara Falls Storage Site" 
"air monitoring" 

"Niagara Falls Storage Site" nanocurie 
"Niagara Falls Storage Site" "nasal wipe" 
"Niagara Falls Storage Site" neutron 
"Niagara Falls Storage Site" "nose wipe" 
"Niagara Falls Storage Site" nuclear OR "Niagara Falls Storage Site" 
"Chicago-Nuclear" OR "Niagara Falls Storage Site" "nuclear fuels" 

"Niagara Falls Storage Site" "nuclear track emulsion" OR "Niagara 
Falls Storage Site" "type A" OR "Niagara Falls Storage Site" NTA 

"Niagara Falls Storage Site" "occupational radiation exposure" 
"Niagara Falls Storage Site" occurrence 
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"Niagara Falls Storage Site" "ore concentrate" 
"Niagara Falls Storage Site" "PC Project" 
"Niagara Falls Storage Site" permit OR "Niagara Falls Storage Site" 
"radiation work permit" OR "Niagara Falls Storage Site" "safe work 
permit" OR "Niagara Falls Storage Site" "special work permit" OR 
"Niagara Falls Storage Site" RWP OR "Niagara Falls Storage Site" 
SWP 
"Niagara Falls Storage Site" "phosphate research" 
"Niagara Falls Storage Site" photon 
"Niagara Falls Storage Site" picocurie 
"Niagara Falls Storage Site" pitchblende 
"Niagara Falls Storage Site" "pocket ion chamber" OR "Niagara Falls 
Storage Site" PIC 

"Niagara Falls Storage Site" problem 
"Niagara Falls Storage Site" procedure 
"Niagara Falls Storage Site" radeco 
"Niagara Falls Storage Site" radiation 
"Niagara Falls Storage Site" radioactive 
"Niagara Falls Storage Site" radioactivity 
"Niagara Falls Storage Site" radiograph 
"Niagara Falls Storage Site" radiological 
"Niagara Falls Storage Site" "Radiological Survey Data Sheet" OR 
"Niagara Falls Storage Site" RSDS 

"Niagara Falls Storage Site" radionuclide 
"Niagara Falls Storage Site" raffinate 
"Niagara Falls Storage Site" reactor 
"Niagara Falls Storage Site" respiratory 
"Niagara Falls Storage Site" "retention schedules" 
"Niagara Falls Storage Site" roentgen 
"Niagara Falls Storage Site" sample OR "Niagara Falls Storage Site" 
"air sample" OR "Niagara Falls Storage Site" "dust sample" OR 
"Niagara Falls Storage Site" "general area air sample" 
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"Niagara Falls Storage Site" sampling OR "Niagara Falls Storage Site" 
"air sampling" OR "Niagara Falls Storage Site" "dust sampling" OR 
"Niagara Falls Storage Site" "general area air sampling" 

"Niagara Falls Storage Site" "solvent extraction" 
"Niagara Falls Storage Site" source OR "Niagara Falls Storage Site" 
"sealed source" 

"Niagara Falls Storage Site" spectra 
"Niagara Falls Storage Site" spectrograph 
"Niagara Falls Storage Site" spectroscopy 
"Niagara Falls Storage Site" spectrum 
"Niagara Falls Storage Site" standard OR "Niagara Falls Storage Site" 
"operating standard" OR "Niagara Falls Storage Site" "processing 
standard" 

"Niagara Falls Storage Site" survey "building survey" OR "Niagara 
Falls Storage Site" "routine survey" OR "Niagara Falls Storage Site" 
"special survey" 

"Niagara Falls Storage Site" "technical basis" 
"Niagara Falls Storage Site" "thermal diffusion" 
"Niagara Falls Storage Site" "thermoluminescent dosimeter" OR 
"Niagara Falls Storage Site" TLD 

"Niagara Falls Storage Site" "Tiger Team" 
"Niagara Falls Storage Site" "tolerance dose" 
"Niagara Falls Storage Site" urinalysis 
"Niagara Falls Storage Site" urine 
"Niagara Falls Storage Site" "whole body count" OR "Niagara Falls 
Storage Site" WBC 

"Niagara Falls Storage Site" "working level" OR "Niagara Falls 
Storage Site" WL 

"Niagara Falls Storage Site" "X-ray" OR "Niagara Falls Storage Site" 
"X ray" OR "Niagara Falls Storage Site" Xray 

"Niagara Falls Storage Site" americium OR Am241 OR Am-241 OR 
"AM 241" OR 241Am OR 241-Am OR "241 Am" 

"Niagara Falls Storage Site" ionium OR Th230 OR Th-230 OR "Th 
230" OR 230Th OR 230-Th OR "230 Th" 
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"Niagara Falls Storage Site" neptunium OR Np237 OR Np-237 OR 
"Np 237" OR 237Np OR 237-Np OR "237 Np" 

"Niagara Falls Storage Site" polonium OR Po210 OR Po-210 OR "Po 
210" OR 210Po OR 210-Po OR "210 Po" 

"Niagara Falls Storage Site" thorium OR Th232 OR Th-232 OR "Th 
232" OR 232Th OR 232-Th OR "232 Th" OR "Z metal" OR myrnalloy 
OR "chemical 10-66" OR "chemical 10-12" OR ionium OR UX1 OR 
UX2 
"Niagara Falls Storage Site" Th-230 OR Th230 OR "Th 230" OR 230-
Th OR "230 Th" OR 230Th OR Th-234 OR Th234 OR "Th 234" OR 
234-Th OR 234Th OR "234 Th" 

"Niagara Falls Storage Site" neptunium OR Np237 OR Np-237 OR 
"Np 237" OR 237Np OR 237-Np OR "237 Np" 

"Niagara Falls Storage Site" uranium OR U233 OR U-233 OR "U 233" 
OR 233U OR 233-U OR "233 U" OR U234 OR "U 234" OR U-234 
OR 234U OR 234-U OR "234 U" OR U235 OR "U 235" OR U-235 
OR 235-U 
"Niagara Falls Storage Site" 235U OR "235 U" OR U238 OR "U 238" 
OR U-238 OR 238-U OR 238U OR "238 U" OR U308 OR "U 308" 
OR U-308 OR 308-U OR 308U OR 308 U OR "uranium extraction" 

"Niagara Falls Storage Site" "black oxide" OR "brown oxide" OR 
"green salt" OR "orange oxide" OR "yellow cake" OR UO2 OR UO3 
OR UF4 OR UF6 OR C-216 OR C-616 OR C-65 OR C-211 OR U3O8 

"Niagara Falls Storage Site" plutonium OR Pu-238 OR Pu238 OR Pu 
238 OR 238Pu OR 238-Pu OR "238 Pu" OR Pu-239 OR Pu239 OR "Pu 
239" OR 239Pu OR 239-Pu OR "239 Pu" 

"Niagara Falls Storage Site" Pu-240 OR Pu240 OR "Pu 240" OR 
240Pu OR 240-Pu OR "240 Pu" OR Pu-241 OR Pu241 OR "Pu 241" 
OR 241Pu OR 241-Pu OR "241 Pu" 

"Niagara Falls Storage Site" radium OR Ra-226 OR Ra226 OR Ra 226 
OR 226-Ra OR 226Ra OR 226-Ra OR Ra-228 OR Ra228 OR Ra 228 
OR 228Ra OR 228-Ra OR 228 Ra 

"Niagara Falls Storage Site" radon OR Rn-222 OR Rn222 OR Rn 222 
OR 222Rn OR 222-Rn OR 222 Rn 
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"Niagara Falls Storage Site" thoron OR Rn-220 OR Rn220 OR "Rn 
220" OR 220Rn OR 220-Rn OR "220 Rn" 

"Niagara Falls Storage Site" protactinium OR Pa-234m OR Pa234m 
OR "Pa 234m" OR 234mPa OR 234m-Pa OR "234m Pa" 

"Niagara Falls Storage Site" strontium OR Sr-90 OR Sr90 OR "Sr 90" 
OR 90-Sr OR 90Sr OR "90 Sr" 

"Hooker Electrochemical" "Lake Ontario Ordnance" 
"Hooker Electrochemical" "Niagara Falls Storage Site" 
"Page Airways" "Lake Ontario Ordnance" 
"Page Airways" "Niagara Falls Storage Site" 
"Nuclear Materials and Equipment Company" "Lake Ontario 
Ordnance" 
"Nuclear Materials and Equipment Company" "Niagara Falls Storage 
Site" 

"National Lead Company of Ohio" "Lake Ontario Ordnance" 
"National Lead Company of Ohio" "Niagara Falls Storage Site" 
"Bechtel National" "Lake Ontario Ordnance" 
"Bechtel National" "Niagara Falls Storage Site" 
NFSS -"Niagara Falls Storage Site" radiation 
LOOW - "Lake Ontario Ordnance Works" radiation  
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EGG-1183-1554 
OSTI ID: 4567879 
SRDB: 53189 

Radiological Survey of the Lake Ontario Ordnance Works and Vicinity in June 1972.  
Technical Report No. L-1076. 

11/09/2007 11/03/2008 

DOE/OR/20722-86 
OSTI ID: 6999727 
SRDB: 51179 

Environmental monitoring plan for the Niagara Falls Storage Site and the Interim Waste 
Containment Facility 

11/09/2007 08/28/2008 

DOE/OR/21949-289 
OSTI ID: 5295809 
SRDB: 51177 

Niagara Falls storage site annual environmental report for calendar year 1990, Lewiston, 
New York 

11/09/2007 08/28/2008 

DOE/OR/21949-343 
OSTI ID: 6936959 
SRDB: 43593 

Niagara Falls Storage Site annual environmental report for calendar year 1991, Lewiston, 
New York 

11/09/2007 08/28/2008 

DOE/OR/20722-21 
OSTI ID: 5778790 
SRDB: 51178 

Design Report for the Interim Waste Containment Facility at the Niagara Falls Storage Site 11/09/2007 08/28/2008 

DOE/OR/20722-197 
OSTI ID: 5208766 
SRDB: 43591 

Niagara Falls Storage Site, Lewiston, New York: Annual site environmental report, 
Calendar year 1987: Formerly Utilized Sites Remedial Action Program (FUSRAP) 

11/09/2007 07/09/2008 

DOE/OR/20722-71 
OSTI ID: 5153095 
SRDB: 51175 

Report on the performance monitoring system for the interim waste containment at the 
Niagara Falls Storage Site, Lewiston, New York 

11/09/2007 07/09/2008 

DOE/OR/20722-1 
OSTI ID: 5451204 
SRDB: 45392 

Engineering evaluation of alternatives for the disposition of Niagara Falls Storage Site, its 
residues and wastes 

11/09/2007 06/23/2008 

DOE/OR/20722-8 
OSTI ID: 6716374 
SRDB: 43583 

Niagara Falls Storage Site, Lewiston, New York: geologic report 11/09/2007 06/23/2008 

DOE/OR/20722-208 
OSTI ID: 6121400 
SRDB: 45264 

Performance monitoring report for the Niagara Falls Storage Site Waste Containment 
Structure, Lewiston, New York: Calendar year 1987 and January--June of 1988 

11/09/2007 06/17/2008 

DOE/OR/20722-219 
OSTI ID: 6302162 
SRDB: 44864 

Niagara falls storage site: Annual site environmental report, Lewiston, New York, Calendar 
Year 1988: Surplus Facilities Management Program (SFMP) 

11/09/2007 05/27/2008 

DOE/OR/20722-150 
OSTI ID: 6774453 
SRDB: 44861 

Niagara Falls Storage Site, Annual site environmental report, Lewiston, New York, Calendar 
year 1986: Surplus Facilities Management Program (SFMP) 

11/09/2007 05/27/2008 

DOE/OR/20722-18 
OSTI ID: 6750496 

Niagara Falls Storage Site environmental monitoring report. Calendar year 1983 11/09/2007 05/23/2008 
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Table A1-3: OSTI Documents Ordered for Lake Ontario Ordnance Works 
Document Number Document Title Requested Data Date Received 

SRDB: 43445 
ARMS-72.6.1 
OSTI ID: 4458532 
SRDB: 44434 

Aerial radiological measuring survey of the Lake Ontario Ordnance Works and vicinity in 
June 1972 

11/09/2007 05/19/2008 

CONF-841187-28 
OSTI ID: 6259907 
SRDB: 44442 

Assessment of alternatives for long-term management of uranium ore residues and 
contaminated soils located at DOE`s Niagara Falls Storage Site 

11/09/2007 05/19/2008 

ANL/EES-TM-377 
OSTI ID: 5729472 
SRDB: 44435 

Determination of ecologically vital groundwater at selected sites in the Formerly Utilized 
Sites Remedial Action Program 

11/09/2007 05/19/2008 

CONF-9006270-1 
OSTI ID: 6625771 
SRDB: 44444 

Environmental impact assessment for a radioactive waste facility: A case study 11/09/2007 05/19/2008 

CONF-850242-2 
OSTI ID: 6136026 
SRDB: 44440 

Ocean disposal option for bulk wastes containing naturally occurring radionuclides: an 
assessment case history 

11/09/2007 05/19/2008 

ORNL-6083 
OSTI ID: 6417453 

Geochemical information for sites contaminated with low-level radioactive wastes: I. 
Niagara Falls Storage Site 

11/09/2007 01/16/2008 - Not 
Selected 

CONF-891053-5 
OSTI ID: 5384815  

Effectiveness of interim remedial actions at a radioactive waste facility 11/09/2007 N/A - OSTI does 
not have this 
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