
APPENDIX B 

Boring logs



....................... TEST BORING LOG REPORT OF BORING 

OtBRJEN 1.&* .GERE' ENG*ESES 1 IC&__________ Gý 
Client: GTEOSI Sampler: 2-foot split spoons Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1215100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Pam Cox I Bentonite 

Stratum Field Depth Change __Teit .n .  

Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" /Penetr Value! Description USCS (ppm) Light

1 1 0-2 1 -

2 I 2-4 i -

3 I 4 I 13

12/24

18124
17

12

17
I I

3 1 1 1

4 3 4-8 - 22/24 25 

4 10 15 27 

6 4 6-8 - 23/24 57 

20 26 31 38 

8 5 8-10 - 24/24 45 

16 18 27 13 

9 6 10-12 - 24/24 48 
9 23 25 27

7 I 12-14 i - 24/24 60
26 38 22 25 

11 8 14-16 - 24/24 43 
11 19 24 23 

12 9 16-18 - 24/24 39 
11 20 19 13 

13 10 18-20 24r24 30 
14 13 17 23

@ 3' Light brown SAND, little Gravel 
(dry, medium dense) 

similar (moist, dense)

grades to brownish yellow SAND, 
some Gravel (moist, dense)

Bonng was terminated at 20'

ML 

SP 

SP 

SP 

SP 

SP 

SP

06 

08 

1.1 

08 

1.3 

1.1

SP 1 06

Sp 05

i. i.-t-t

Asphalt 
Gray GRAVEL (FILL) 
Brownish yellow SILT, little Sand 
(dry, medium dense)

O'Brien & Gere Engineers, Inc.
3/16/01

0
9 8 4 7

2

I-t-1-.t I

10

4-1-4-1 1.-
----- • • .. .. --- --- -- --- --- -- ... ------



TEST BORING LOG REPORT OF BORING 

OtBRIEN •&•ERE.'ENG I ERSP, I .NC. _________-____ GT-2 
Client: GTEOSI Sampler: 2-foot split spoons Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1215100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Pam Cox Bentonite 

Stratum Field 
Depth Change nera ac 
Below Depth Blow Recovery "N" Sample Description General I 
Grade No. (feet) 16" /Penetr Value Description USCS p Light

12/24 12 A
5 5 7 5 MV 

S 

2 2 2-4 - 24124 36 

14 17 19 19 ( 

4 3 4-8 - 24/24 62 

6 24 38 51 
5, 

6 4 6-8 - 23 57 S 

20 26 31 38 

8 5 8-10 - 24/24 54 S 
15 30 24 36 

9 6 10-12 24124 87 B 
31 39 48 51 g 

10 7 12-14 - 24/24 43 S 
7 21 22 30 

11 8 14-16 20/24 52 S 
16 21 31 25 

12 9 16-18 - -124 49 E 
25 24 25 29 ( 

13 10 18-20 12/24 21 c 
10 11 10 12

0

Boring was terminated at 20'
- t I

1

Orien & Gere Engineers, Inc.
3116/01

0-2 sphalt 
loderate yellowish brown 10YR5/4 
AND, some gravel (dry) 

g 3' CLAY, trace gravel 

@ 5' Moderate yellowish brown 1 OYR 
14 SAND, some gravel (subrounded) 

imilar (moist, dense) 

imilar (moist, dense) 

3rownish yellow SAND, some fine 
ravel (subrounded) (moist) 

.imilar (moist, dense) 

•imilar (moist, dense) 

Irownish yellow SAND, ittle gravel 
moist, dense) 

Similar (moist, medium dense)

1.7 

2.4 

24 

NL 

1.4 

1.3 

NL 

1.1 

09 

0.2



roj. Loc: Hicksville, New York

5816.009.005

'EST BORING LOG REPORT OF BORING 

I SB-110
Sampler: 4-foot acetate 

Hammer: 140 lbs - direct push

Page 1 of I

Start Date: 11128100 
End Date:

Boring Company: Environmental Probing, Inc. Screen Grout 
Riser [U Sand Pack 

OBG Geologist: Eddy Teasdale I Bentonite 
Stratum Field 

Depth Change nerling 
Below Depth Blow Recovery "N" Sample Description General e 
Grade No. (feet) 16" IPenetr Value _Description USCS (ppm) Light

I 0-4
t1

36/48

4-4. 4-4 4-

4-4 4-

44't1

4-4t1 4.-

4-4-4-4. 4-

4 2 4-8 43/48 

8 3 8-12 43/48 

12 4 12-16 48/48 

16 5 16-20 48148 

20 6 20-24 24148

0-3" Asphalt 
Dusky brown 5YR2/2 SAND, trace 
gravel (subangular, subrounded) 
(moist. loose)

Similar 

@ 4 5' grades to grayish brown 5YR 
3/2 

Similar 

@ 9' grades to SAND. some gravel 

Similar 

grades to SAND, trace gravel

Sli milar

34

1.6 

53 

140 

140 

46

O'Brien & Gere Engineers, Inc.
3/16/01

IFile No.:

0

I Boring was terminated at 24'



TEST BORING LOG REPORT OF BORING 
OtBRENOER-ENGNEES, C ____________________.'.'-'-. SB-Ill 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Hammer: 140 lbs - direct push Start Date: 11128100 

File No.: 5816.009.005 End Date: 

Boring Company: Environmental Probing, inc. Sreen IGrout 
Riser U Sand Pack 

OBG Geologist: Eddy Teasdale I Bentonite 
Stratum Field 

Depth Change ._esina 
Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) 16" IPenetr Value .. ... ..... .... _ .. _ Description USCS (ppm) Light
48/48

4-4-4-I I

+4tt

4--
_________ 4.-

I.-

t

4 2 4-8 41/48 

8 3 8-12 48148 

12 4 12-16 45148 

16 5 16-20 48/48 

20 6 20-21 12/12

Grayish brown SYR32 SAND ana SILi, 
some gravel (moist, loose)

@ 15" Dusky yellow brown I OYR2/2 
SAND, some gravel (subangular. sub-

Similar 

Similar 

Similar 

Similar 

Similar

22.5 

38 

NL 

31 

1.3

I Bonng was terminated at 21'

OTBrien & Gere Engineers, Inc.
3/16/01

0 1 0-4 Z411



........................... ... TEST BORING LOG REPORT OF BORING 

O4RE ERE EINGNERN. ________ SB-1 12 
Client: GTEOSI Sampler: 4-foot acetate Page I of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11128/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen - Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 

Grade No. (feet) 16" IPenetr Value Description USCS ,(ppm) Light
43/48

4 2 4-8 39/48 

8 3 8-12 48/48 

12 4 12-16 42/48 

16 5 16-20 43/48 

20 6 20-22 27.5/48

4-4 6

______ I

0

______ + + I
Bonng was terminated at 22"

381

OTBrien & Gere Engineers, Inc.
3/16/01

0-4 0-5" Asphalt 
Dark yellow brown 10YR412 SAND, 
some gravel (subangular, subrounded) 
(moist, loose) 

@ 16" SILTY CLAY, some gravel 

Similar 

@ 4.5' Dusky yellow brown I 0YR2/2 
SAND, some gravel (subangular, sub
rounded) (moist, loose) 

@ 6.5' SILT and CLAY, some gravel 

Similar 

@8 5' Dark yellowish orange 10YR616 
SAND and SILT, some gravel 
(subangular-subrounded) (moist, loose) 

@10.5' CLAY, trace gravel (moist.  
stme 
Dark yellowish brown IOYR4/2 SAND 
and SILT, some gravel (subangular, 
subrounded) (moist, loose) 

Similar 

@ 17' lense of SILT and CLAY 

Similar

30 

99 

19.0 

3.1 

4.2

I
_ 1-1
-4-4-6-4 4-

9t1t

I



............... ............... .. . .. ...... TEST BORING LOG REPORT OF BORING 
O'BREN OEE EGINERS IN. _____________SB-1 13 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11/28/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Testing 
Below Depth Blow Recovery "NNe Sample Description General .(22- ligh Grade No. (feet) /6" IPenetr Value Description USCS (ppm) ILight

36/48 C
r 

4 2 4-8 30148 
-s 

8 3 8-12 20148 
s 

12 4 12-16 31/48 S 

16 5 16-20 NL _

"4" Asphalt 
Dusky brown 5YR2/2 SAND. little 
ravel (subangular, subrounded) 
moist, loose) 

@ 19'5" lense of CLAY, some gravel 

)ark yellowish orange 10YR6/6 SAND, 
ome gravel (subangular, subrounded) 
moist, loose) 

Dusky brown 5YR 2/2 SAND and SILT, 
ome gravel (subangular-subrounded) 
moist, loose) 

@9' grades to SAND, some gravel 

Similar 
@ 13' SILT and CLAY. little gravel 
subangular-subrounded) 

@ 14' SAND and SILT, little gravel 
subangular, subrounded) (moist, 
oose) 

Slough - Not Logged

Bonng was terminated at 20'

6

205 

13.3 

16.0 

NL

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4



..TET BORING LOG REPORT OF BORING 
OtBRJEN* &- ~ERE "ENGINEER.S, i.NCý. _________________ SB-113b..' 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11129/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Irou 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General - aC 

Grade No. (feet) 16" IPenetr Value _ Description USCS (ppm) Light
1 0-4

4-4-4-4

4-441

4-4

1*�

4 2 4-8 

8 3 8-12 

12 4 12-16 

16 5 16-20 19136

* Discrete sample from 16-20 feet 
Dark yellowish brown 1 0YR616 SAN D, 
some gravel

1.3

IBoring was terminated at 20'1

OBrien & Gere Engineers, Inc.
3/16/01

0



...... ......TEST BORING LOG REPORT OF BORING 
O'BREN OE..E..NE.S..N . B-113c 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York lHammer: 140 lbs -direct push Start Date: 11129/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen =rou 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
0-40 It-4- .1

4 2 4-8 

8 3 8-12 

12 4 12-16 28/36 F 
(I

Discrete sainple from 12-16 feet 
'ale yellowish brown 10YR6/2 SAND 
coarse), trace gravel (FILL)

9.6

______ + ttt
Boring was terminated at 16'

O'Brien & Gere Engineers, Inc.
3/16/01

0 1



TEST BORING LOG REPORT OF BORING 
O'BRIEN W&GERE E M'GINEERS1INC. SB- 14 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York Hammer: 140 lbs - direct push Start Date: 11128/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen | Grout 

Riser [L] Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General PID lach Grade No. if eetj /6" /Penetr Value Description USCS dpm) Light

42/48 0

S 

4 2 4-8 36/48 I 

S 

8 3 8-12 26/48 S 

12 4 12-14 24124 S 

14 5 14-17 24136 S 

16 6 17-20 28.5/36 S

-3" Asphalt 
loderate yellowish brown 5YR5/4 
AND, little gravel (subangular, 
ubrounded) (moist, loose) 

FILL) 

loderate yellowish brown 5YR514 
AND (moist, loose) 

imilar 

imilar 

imilar

milar

81

05 

1.2 

1.0 

1 

1.2

OQBrien & Gere Engineers, Inc.
3/16/01

0 1 0-4
1.-i t-I v-i

I

B~onng was terminated at 20'



................. TEST BORING LOG REPORT OF BORING 

O1RIN& 3RE E-.NG3N"EERS. INC~,"*. __________________..."",-'ý SBA115 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 11129/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen - rout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nera na 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value_ DescriptionUSCS pm Light

41/48

4 2 4-8 48/48 

8 3 8-12 48148 

12 4 12-16 43/48 

16 6 16-20 12148

4-4 I-

0-7" Asphalt 
@7" Dusky brown 5YR2/2 GRAVEL 

(FILL) 

@ 17" Pale yellowish orange 10YR8/6 
coarse SAND (subrounded, subangular) 

@ 20" - 9" layer of dark yellowish 
orange 10YR6/6 CLAY, little gravel 
@ 20" Grayish orange 10YR7/4 SAND 
some gravel 

Similar 

Similar 

@ 9.5 grades to coarse SAND and 
GRAVEL (moist) 

Similar 

Similar

8-4 1
Bonng was terminated at 20'

__________________________________________ I ,i

1.1 

1.1 

81 

1.1

OTBrien & Gere Engineers, Inc.
3/16/01

0 1 0-4

I

7.8



........... . TEST BORING LOG REPORT OF BORING 

O~R~ EEENGINES N. _________ SB-1 16 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11/29/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen rout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale _ Bentonite 

Stratum Field 
Depth Change nerling 
Below Depth Blow "N" Sample Description General Testln 
Grade No. (feet) /6" /Penetr Value Description USCS ,(ppm) Light

42/48

4 2 4-8 37/48 

a 3 8-12 36148 

12 4 12-16 34148 

16 5 16-18 24/24 

18 6 18-20 18/24

0-9" Asphalt 
Moderate yellowish brown 10YR412 
SAND and CLAY. little gravel 

@ 2' FILL (soil, clay, aggregate mb) 
with white calcium build-up 

Similar 

@ -5 Dark yellowish orange 10YR616 

CLAY, little gravel (soft) 
@-6' becomes coarse SAND with 
little gravel 
@-6.5V FILL (soil, clay, aggregate mrx) 

Similar 

@-9' Grayish orange 10YR7/4 SAND, 
some gravel 

Similar 
@ 12 5' - 6" layer of FILL 
@ 13' very pale orange 1OYR8/2 SAND 

Similar 

Similar

Bonng was terminated at 20

26

36 

1.0 

1.8 

1.4 

1.3

O'Brien & Gere Engineers, Inc
3/16/01

0 1 0-4



TEST BORING LOG REPORT OF BORING 

"BRiEN .& ERE ... G.NEERS, lN.. WINC" ..• __•__.__ SB-117 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11129100 
File No.: 581 6.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale _ Bentonite 

D Stratum Field D phChange Tetn 
Below Depth Blow Recovery "N" Sample Description General Ulac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
41148 0-4 

Da
so 

Ca 

4 2 4-8 5/48 Si 

8 3 8-12 37148 D, 

12 4 12-16 48/48 Si 

16 6 16-20 39148 _ S1

4-

"" Asphalt 
ark yellowish brown 1OYR4/2 SAND 
me gravel (FILL) 

3-2.5' SAND 
3' Dark yellowish brown 1 OYR4/2 

LAY and SILT 

mllar 

ark yellowish orange 10YR616 SAND 

milar

milar

41.1

6.9 

50 

3.9 

12.0

.1 ± I� J. .L............4 4 4 I 4
Bonng was terminated at 20

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4
�1-I 1�



TEST BORING LOG REPORT OF BORING 
OtBR.EN :'&.•" GERE ... ENG.ERS..- IN.C.•::... _______.._.._'"._TESBORNG _OGRPOR S B-118 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 11130100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen IGrout 

RiserhU Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nerting 
Below Blow Recovery "N" Sample Description General sII 
Grade No. (feet) 16" /Penetr Value Description USCS (ppm) I Light

48/48 C

9 

1 

C 

4 2 4-8 39/48 (I 

C 

g 
8 3 8-12 48/48 C 

t= 

12 4 12-14 5 30/48 S 

145 5 145-17.5 36/48 

17.5 6 17.5-20 30/48 C

1-4" Asphalt 
Aoderate brown 5YR 314 SILT, little 
ravel (moist, loose) 
@ 14" moderate yellowish brown 
OYR5/4 SAND. trace gravel 
@ 21" Moderate brown 1OYR4/2 
LAY and SILT, trace gravel (soft) 

@ 32" grades to CLAY, trace gravel 

moist, soft) 
@41" Moderate yellowish brown 
OYR5/4 SILTY SAND. trace gravel 
moist, loose) 
@4 5' Dark yellowish orange I0YR6/6 
LAY, trace gravel (wet, soft) 

@6" very pale orange SAND. trace 
ravel (moist, loose) 
)ark yellowish orange I OYR6/6 SAND 
race gravel (moist, loose) 
@ 9 5' moderate yellowish brown 
OYR5/4 CLAY (moist, stiff) 
@ 10' SAND, some gravel 
@ 11' grades to SAND, little gravel 

3imilar 

.imilar 

.imilar

90

49 

1.0 

106 

1.7 

132

i�I i�I '-4 9 9 t I
Bonng was terminated at 20'

O(Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4



.................. TEST BORING LOG REPORT OF BORING 
O'BRIEN & •OEREENGINEERSE I.NC. SB-119 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 11130100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Sreen ii rout 

Riser -- Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change neral a 
Below Depth Blow Recovery "N" Sample Description General T 
Grade No. (feet) 16" /Penetr Value I Description USCS (ppm) I Light

0-4 36/48

4--I 4

4.1

494-I I-

4--I 4-

4 2 4-8 48/48 

8 3 8-12 48148 

12 4 12-16 43/48 

f

II��-I�t__ __

0-3" Dark yellowish brown I0YR2/2 
SAND and SILT, some gravel (sub
angular, subrounded) (moist, loose)

@ -2 CLAY (moist, firm) 

slough and pieces of concrete 

Very pale orange 10YR812 SAND 
some gravel (subangular-subrounded) 
(moist. loose) 

Moderate yellowish brown 1 OYR5/4 
SAND and SILT, some gravel (sub
angular-subrounded) (moist, loose) 

@ 9' similar with trace gravel 

Similar

I Bonng was terminated at 16'

400

142 

100.0 

200

O'Brien & Gere Engineers, Inc.
3/16/01

0 1

491t I



TEST BORING LOG REPORT OF BORING 
O4BRJEN & --'3GERE :EN**Gý*N' S, N.SB-120 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 11/30/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser [] Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn Below Depth Blow Recovery "N" Sample Description General P ac 
Grade No. (feet) 16" /Penetr Value Description USCS ,(ppm) I Light

32/48

4 2 4-8 32.5/48 

8 3 8-12 48/48 

12 4 12-16 48148 

16 5 16-20 48/48 

20 6 20-24 18/36

0

Bonng was terminated at 24'

1. 1.

4691

OBrien & Gere Engineers, Inc.
3/16/01

0-4
0-4 32/48 Dusky yellowish brown 1 YR 212 

SILTY SAND, some fine gravel 
(subangular) (moist, medium dense) 

@ 29" - V layer of very pale orange 
1OYR 812 CLAY (moist, stiff) 

@5' grades to very pale orange SAND 
some fine gravel (subangular, 
subrounded), (moist, loose) 

@ 8.5' grades to iittle gravel 
* 9' SAND, some gravel 

@ 14 5'- 10" layer very pale orange 
I0YR 8/2 SAND and SILT, little gravel 

@ 17.5' - 5" layer of SAND. little gravel 

Similar

3413 

2860 

1081 

1145.0 

15.1

-. 4-I. 44. 4-.4

-4-4. 44. 4-

441.9 4.-

-4-4 4-4 4-

4-4-4-4 4.-

4-4-4-4 4-

I



......................... . .. TEST BORING LOG REPORT OF BORING 
OBRIEN &�•,ERE ENGINEERSINC. _________________ SB-121 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/1100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen == Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change D lo Ning.Nl c o 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

30148

4 2 4-8 37/48 1 

8 3 8-12 34148 

12 4 12-15 34148 

15 5 15-18 15148 

18 5 18-20 24/24

Dark yellowish brown SILT and CLAY 
some gravel (subangular) (moist, loose) 

Similar 
@45' very pale orange 1OYR 4/2 

SAND. little gravel (moist, loose) 

Similar 
@ 9 5' Dark yellowish orange 10YR616 

SAND, some gravel (subrounded) 
(moist, loose) 

Similar 
@ 13' - 1' layer of very pale orange 

10YR 8/2 CLAY, black staining 
(wet, medium stiM 
@ 14' Dark yellowish orange 10YR616 

SAND. little gravel 

Similar

344

310 

83 

50.3 

15 

5.4

J-L J�I '-4 4 4 4.-4
Bonng was terminated at 20'

OTBrien & Gre Eni•ners, Inc.
3/16/01

0 1 0-4



.............. TEST BORING LOG REPORT OF BORING 
O'BRIEN & GERE: ENGIW-EERS, IN. _________ SB-I 22 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/1/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

"Riser [] Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nera ac 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) 16" IPenetr Value Description USCS ,(ppm Light

32/48

4 2 4-8 48/48 

8 3 8-12 unk 

12 4 12-16 26148

4-9 1-�

_ I _ __

0-6" Dusky yellovwsh brown IOYR 2/2 
SILTY SAND, trace fine gravel 
(subangular) (moist, loose) 

@3 5' grades to SAND (dry, loose) 

@4' grades to SAND, some fine gravel 
(subangular. subrounded) 

Similar w/varying amounts of gravel 

@ -11' Iron staining 

Similar

36

4 

20.2 

16

.L3 � �...-S 4. 4. 4 4
Bonng was terminated at 16'

a a a - - a -

OBrien & Gere Engineers, Inc.
3/16/[0

0 1 0-4
1-4---I-4 I

_ 
_Hr__

4--I 4.I 4

-4 4- - i

4.-9 4.-I I

4-1 4-I

4-4~ 4. I -

4-4 4.-I 4.-

4-4 41 4-



TEST BORING LOG REPORT OF BORING 
O'BRIEN" & -G*ERE ENGINEERSW ..C ....... ____ SB-I123 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/1100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, Inc. Screen Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nerling 
Below Depth Blow Recovery "N" Sample Description General T 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm)l Light

35148

4 2 4-8 48/48 

8 3 8-12 48/48 

12 4 12-16 29148

Dark yellowish orange 1OYR 6/6 
SILT and SAND, trace fine gravel 
(subrounded) (moist, loose) 
@ 9" Dark yellowish brown 10 YR 4/2 

CLAY, trace coarse gravel (subangular) 
(dry, very sti) 
@ 25" grades to SAND. little gravel 
(damp, loose) 

@ 4 5' Dark yellowish orange 1 0Y 616 
coarse SAND, some fine gravel 
(subrounded-subangular) (moist, loose) 

@ 8 5' Dark yellowish orange 10YR6/6 
SAND and GRAVEL (subangular) 
(moist, loose) 

@ 13' Dark yellowish orange 10YR616 
SAND. some fine gravel

24

1.7 

09 

1

a-. -. a� a a a
Bonng was terminated at 16'

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4



....................••...TEST BORING LOG REPORT OF BORING 
OOBPJEN & GERE lENGINEERS. "iINC--.".. SB- 24 
Client: GTEOSI Sampler: 4-foot acetate Page I of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/11/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, Inc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Edd Teasdale I Bentonite 

Stratum f Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General 7 ac 

Grade No. (feet) 16" IPenetr Value _ Description USCS (ppm) I Light
41/48

I.-

______ _____ _________ell 

4 2 4-8 48148 Du 
so 

8 3 8-12 27/48 Si: 

12 4 12-16 48/48 Ve 
so 
(n 

16 5 16-18 - 24/24 Si: 

18 6 18-20 24/24 Si: 

20 7 20-24 29/36 Si

Moderate yellowish brown 10YR5/4 
SAND, some silt and gravel (sub
rounded, subangular) (moist, loose)

12" Dusky yellowish brown 1OYR 
2 SILT, some gravel (dry. loose) 

14" becomes CLAY (medium stiff) 
.ernatlng layers of SILT, SAND, CLAY 
isky yellowish brown 10YR212 SILT 
me gravel (dry, loose) 
4 5' Very pale orange 10YR812 

&ND, some gravel (moist. loose) 
ý-6 5' grades to little gravel 

milar 
8.5' grades to some gravel 
-9W SILTY CLAY, trace gravel 
-9 5' SAND, some gravel 

ery pale orange 10YR812 SAND, 
me gravel (subangular, subrounded) 
ioist, loose) 

milar 

milar, SAND, trace gravel

milar

165

121 

105 

a 

45.0 

110.0 

98

________ L . t I
Bonng was terminated at 24"

I I

O'Brien & Gere Engineers, Inc.
3/16/01

0 I 0-4

I.-I t-t 1�-

_ __II



TEST BORING LOG

Client: GTEOSI 
Proj. Loc: Hicksville, New York

File No.: 5816.009.005

ampler: 4-foot acetate

Hammer: 140 lbs - direct push

REPORT OF BORING 

SB-1 25
Page I ot 1

Start Date: 
End Date:

12/1100

Boring Company: Environmental Probing, Inc. Screen Grout 
Riser Sand Pack 

OBG Geologist: Eddy Teasdale Bentonite 
Stratum Field 

Depth Change Testin 
Below Depth Blow Recovery VN" Sample DescriptionGeneCLg Grade No. (feet) 16" /Penetr IVal ue Description USCS (ppm) l Light

0-4 48/48 C
S 

S 

4 2 4-8 48/48 g 

8 3 8-12 35/48 S 

s 

12 4 12-16 48148 9 
S 

16 5 16-20 36/36 - S

4-4 4-4 4.-

lusky yellowish brown IOYR 212 
ILTY SAND. little gravel (subangular) 

moist. loose) 

@ 19" Dusky yellowish brown 1OYR 
/2 CLAY (moist, strff) 
@ 36" Dark yellowish orange 10YR616 
AND, trace gravel 
rades to Very pale orange 10YR812 

imilar 

@ 9.5' Dark yellowish orange 10YR6/6 
AND, some gravel (subangular) 
moist, loose) 

rades to Very pale orange IOYR8/2 
AND, trace fine gravel (moist, loose) 

imilar

Bonng was terminated at 20(

OBrien & Gere Engineers, Inc.
3/16/01

0 1 260

12.1 

548 

27.5 

12.5

a .. . .. . .



...... .......... TEST BORING LOG REPORT OF BORING 
OTBREN" & t GRE ENGINERIO ______ SB-1 26 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1218100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change Terling 
Below Depth Blow R y "N" Sample Description General eiI 
Grade No. (feet) 16" IPenetr Value Description USCS I(pp) Light

31/48

4 2 4-8 41148 

8 3 8-12 40/48 

12 4 12-16 NU48

__I_ I_ _ _ _ I I

i4

.4-

0-4" Dark yellowish orange 10YR 616 
SAND and GRAVEL (subrounded) 
(moist. loose) 
@ 4' Dark yellowish brown 1 YR 4/2 

SILT and SAND, iittle gravel (subangular 
subrounded (moist, loose) 
@ 23" Very pale orange 1OYR 8/2 

SAND, some gravel (moist, loose) 
Similar 

Similar 
@8 5' Pale yellowsh brown IOYR 6/2 

SAND, some sift and gravel (subangular 
subrounded), (moist, loose) 
@ 9.5' grades to SILT and SAND, little 

gravel 
@ 10' Very pale orange 10YR 8/2 

SAND, some gravel (moist, loose) 
Similar

Bonng was terminated at 16'

13.2

7 

2 

9

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4



.............. ........:......TEST BORING LOG REPORT OF BORING 
O.BRIEN SB-127 
Client: GTEOSI Sampler: 4-foot acetate Page I of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 1217100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser I Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Below Depth Blow Recovery "N" Sample Description General D ,Black 

Grade No. (feet) 16" IPenetr Value Description USCS ppm) Light
26/48

4.�I I-

4.-I 4

4-

4 2 4-8 48/48 

8 3 8-12 42/48 

12 4 12-16 36148 

16 5 16-20 43/48

Dusky yellowish brown 10YR412 SILT 
and CLAY, some gravel (subrounded) 

(moist, soft)

@ 21" Very pale orange 10YR 8/2 
SAND, some gravel (subangular, sub
rounded) (moist, loose)

Similar 

Similar 

@8.5' grades to dark yellowish orange 
10YR616 SAND, some gravel 

Very pale orange 10YR 812 SAND, 
some gravel (moist, loose) 

Similar (minor color variations)

307

2.6 

8.5 

2.3 

200

_________ ______________ L I I I I-I
Bonng was terminated at 20'

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 G-4
i 4 i I -



....................... TEST BORING LOG REPORT OF BORING 

O'BRJEN & -RE ENGINERS,: INC. _________________ SB-I128 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1217100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Bentonite 

Stratum Field 
Depth Change neraing' 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm Light

40148 C

4 2 4-8 37/48 S 

8 3 8-12 * 17/48 _ 

12 4 12-16 - 8/24 

16 5 16-20 17124 

20 6 20-24 24148

0 1I

I Bonng was terminated at 24'

OBrien & Gere Engineers, Inc.
3/16/01

0-4 1-3' Asphalt 
@3" Dusky brown SAND, trace gravel 
subangular, subrounded) (moist, loose) 

•imilar 

@ 4 5' grades to grayish brown SYR 
312 

Similar 

@ 9' grades to SAND, some gravel 

Similar 

3Smilar 

Similar

06 

07 

0.7 

0.7 

46



TEST BORING LOG REPORT OF BORING 
O'BRIEN &GOERE. ENGINEERS, iINCO•!!!•!. ________ SB-129 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/1100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser I Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" IPenetr Value Description USCS ,(ppm) Light

37/48

4 2 4-8 46148 

8 3 8-12 18148 

12 4 12-16 23124 

16 5 16-20 24124 

20 6 20-24 24148

H__

Moderate yellowish brown 1OYR5/4 
SILT and CLAY, trace gravel 
(subrounded) (moist, loose)

Similar, with some gravel 

@ 4 5' grades to very pale orange 
10YR 8/2 SAND, some gravel (sub

angular) (moist, loose) 

@6 5' grades to dark yellowish orange 

@ 7" grades to trace gravel 

Similar 

@ 8 5' grades to SAND, some gravel 

Similar 

Similar (black precipitate on sides) 

Similar

0.2

0.1 

0.3 

0.2 

0.1 

46

.L1. _____ .L..L t
Bonng was terminated at 24"

'-A-'-

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

.44. .44.

4-4-4-4. 4-



: ........................ TEST BORING LOG REPORT OF BORING 

O'i4BRIEN & (ERE NGINEERS,---N INC. _____________SB-1 30 
Client: GTEOSI Sampler: 4-foot acetate Page I of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/6/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

48148

4 2 4-8 48/48 

8 3 8-12 48/48 

12 4 12-16 37148 

16 5 16-20 26/48

Moderate yellowish brown 1OYR 5/4 
SAND, some gravel (subrounded) 
(moist, loose) 

@ 4" SILT and CLAY, some gravel 
@ 20" grades to yellowish brown 

10YR2/2 CLAY 
@ 31" SAND, some gravel 

Similar 

@ 6 5' grades to very pale orange 
10YR8/2 SAND, little gravel (sub-
rounded, subangular) (moist, loose) 

Similar 

@ 8 5' - 2" layer of SILT and CLAY.  
trace gravel 
becomes SAND. some gravel 

Similar 

@ 13 becomes SAND and GRAVEL 

layers of SAND with vanous amounts 
of gravel 

Similar

1.3

0.8 

1.8 

4 

4.8

______ _________ * 4
Bonng was terminated at 20'

O'Brien & Gere Engineers, Inc.
3/16101

0 1i 0-4



.. .... TEST BORING LOG REPORT OF BORING 
O'BRIEN & GERE ENGINEERS, .INC. ________________ :::.: SB-131 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12M7100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen G rout 

RiserhSand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change neral a 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm Light

42/48
I-

a-.
I-

1�� 9-

4 2 4-8 45/48 

8 3 8-12 36148 

12 4 12-16 48/48 

16 5 16-20 8/48

Moderate yellowish brown 10YR5/4 
SILT and CLAY, some gravel 
(moist, loose) 
@ 13" CLAY, some silt and gravel 
@ 24" CLAY, trace gravel 
@ 38" SAND. some gravel 

Very pale orange 10YR8/2 SAND, 
some gravel (subrounded, subangular) 
(moist, loose) 

@7 Moderate yellowish brown 10YR 
5/4 CLAY. some silt, trace gravel 

Very pale orange 10YR 8/2 SAND 
some gravel (subrounded, subangular) 
(moist, loose) 

Similar 

@ 14' Dark yellowish orange I 0YR 6/6 
SAND. some gravel (subangular, 
subrounded) (moist, loose) 

Similar

Bonng was terminated at 20'

2.7

07 

1.1 

0.9 

08

9 9-4.-a

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

4t 4-4 4-

I-�4-4 I-

j-t-1-.t t

4-9-4-4 4-

4-9 4-4 4-



TEST BORING LOG REPORT OF BORING 
O'BRIEN :&ýERE .ENGINEERSý, NC. __::__•_______•.. SB-1 32 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1217100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen rout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nr I ac 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

0-4 38/48
______ _____SI 

4 2 4-8 30148 Si 

______ ________ ____Si 

___________________an

ark yellowish brown IOYR4/2 
LT and SAND, some gravel 
noist, loose) 

S12" CLAY, some silt and gravel 

S30" Dark yellowish brown 10YR4r2 
LT and SAND, some gravel 

milar 
,-4 5' Very pale orange IOYR812 
MND, some gravel (subrounded, sub

gular), (moist, loose)

11.5

0.7

I Bonng was terminated at 8' j 1

OiBrien & Gere Engineers, Inc.
3/16/01

0 1 D;



-i TEST BORING LOG REPORT OF BORING S.... ii•::::i:••!•::!::••:., :i•:-,::.:•:!:::: .."•;!....::. ... ................ ..:.......O IN O GR P R T O B R N 

O4BRIEN & ERE-ENGNEERS, INC"E. _ ________S-I133 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12[7100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen 1rout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
45/48

.4-

4 2 4-8 148148 " 
s 

S 

rl 

8 3 8-12 26148 
S 

12 4 12-16 NL/48 
s 

____________ ___________ __________________S

Moderate yellowish brown 1 OYR5/4 
SILT and SAND, some gravel (sub
rounded, subangular) (moist, loose)

very pale orange 1OYR8/2 SAND, 
ome gravel (subrounded, subangular) 
moist, loose) 

@ 6.5' Dark yellowish orange 1 0YR6/6 
3ILT and SAND. some gravel (sub
ounded, subangular) (moist, loose) 

fery pale orange 10YR812 SAND.  
ome gravel (subrounded, subangular) 
moist, loose) 

@ 9.5' grades to SAND and GRAVEL 

fery pale orange 10YR812 SAND, 
ome gravel (subrounded, subangular) 
moist, loose)

35

7 

15.6 

2.6

J.4 1' I - I
Bonng was terminated at 16'

S

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

4-4. .4-4. 4-



. ........... " ................... TEST BORING LOG REPORT OF BORING 

BRJEN & .31ERE *ENGINEERS. INC. ________________ SB- 34 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/7100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nerling 
Below Depth low Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value Description USCS (ppr) Light

45/48

4 2 4-8 48/48 

8 3 8-12 26148 

12 4 12-16 NU48

Moderate yellowish brown 10YR514 
SILT and SAND, some gravel (sub
rounded, subangular) (moist, loose)

Very pale orange 10YR8/2 SAND.  
some gravel (subrounded. subangular) 
(moist, loose) 

@ 6 5' Dark yellowish orange 10YR616 
SILT and SAND. some gravel (sub
rounded, subangular) (moist, loose) 

Very pale orange 10YR812 SAND, 
some gravel (subrounded, subangular) 
(moist, loose) 

@ 9.5' grades to SAND and GRAVEL 

Very pale orange 10YR812 SAND, 
some gravel (subrounded. subangular) 
(moist, loose)

35

7 

156 

2.6

JBonng was terminated at 16! 11 1

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4
T�T

4



STSTBORING LOG REPORT OF BORING 

O tBRJEN* &-.'." 1ERE EVER"~ RS 'I5Pk.______________ SB-I135 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Laoc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/7100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen = Garonut~ 

Riser --i Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" IPenetr Value _Description USCS (ppm)l Light

48/48

4 2 4-8 4&8/S _ __ 

8 3 8-12 ____ 25/48 ___

4-4 4-4 4-

I-S I

4-*t 4-

i - -

4-4-4-4 4

4t4t 4

Dark yellowish orange 1 OYR6/6 
SILT and SAND, little gravel (moist, 
loose) 

@ 5" grades to some gravel 

@ 14" Dusky brown 5YR2/2 CLAY, 

trace gravel (moist, very stiff) 

@ 25" CLAY, trace gravel (moist, soft) 

@ 35" Very pale orange 10YR8/2 

SAND, some gravel (moist, loose) 

Similar 

Similar

______ & 4 4 4
Bonng was terminated at 12'

5.9

0.5 

7.8

OBrien & Gere Engineers, Inc.
3/16/01

0 0-4

1-4 �I-4

I



.. ... ... TEST BORING LOG REPORT OF BORING 
OibRJENIK"'I'd .... GER'E .JENG1NEERS, INCP..`_ __ SB-1 36 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/8/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen j= G rout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
BDepth Change DRNDin.ge 
Below Depth Blow Recovery "N" Sample Description General I 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm Light

41/48

4 2 4-8 1___ 37/48 

8 3 5-12 21148 ___

0-4" Dark yellowish brown 10YR4/2 
SILT, some gravel (subangular
subrounded), (moist, loose) 

@ 4' grades to SILT, some sand and 
gravel 
@ 24" lense of CLAY (stilt) 

Very pale orange 10YR812 SAND.  
some gravel (subangular-subrounded) 
(moist. loose) 

Similar

2

2

1.2

L9 I 4-4-9
Bonng was terminated at 12'

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

4 
-2 

4- 
-

314

9- 9- 9 -



...... TEST BORING LOG REPORT OF BORING 
RSB-1 37 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/9/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, Inc. Screen Grout 

Riser D Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) 2 Light

4 2__ 4-8 ____ 37/48

0-6" Moderate yellowish brown 10YR 
514 SILT and CLAY, trace gravel 
(subangular-subrounded), (moist) 

6" lense of SILT, some sand and gravel 

@12" CLAY, trace gravel 

Similar

Bonng was terminated at 8'

1.1

+ + t-t

O'Brien & Gere Engineers, Inc.
3/16101

0 1 0-4
0 -I-

37148

4-t 1*t

-4 -2 4- .- 3714

152

I



.......................TEST BORING LOG REPORT OF BORING 
O'BRtEN & GERE ENGINEERS, IN SB-1 38 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/11/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nerling 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) /6" /Penetr Value Description USCS (ppm)I Light

48/48

4 2__ 4-8 - 48/48 1

1��

3.  
Gr, 
tra 

tra 

SA 

Sir

8 3 8-12 37/48 S1 

_______10' 

rou 

Ve 
tra 

12 4 12-16 48/48 Sir 

5i4 

(m 

@ 

16 5 16-20 30/36 Sir

Asphalt 
ayish brown 5YR312 SILT and SAND 
ce gravel (moist, loose) 
7" grades to some gravel 
14" Dusky brown 5YR212 CLAY, 

ce gravel (moist, very stiff) 
25" CLAY, trace gravel (moist, soft) 
47' Dark yellowish orange 1 0YR6/6 
ND. some gravel (moist, loose) 

nilar 

* 6.5' grades to trace gravel 

nilar 
.9'- 10" layer of very pale orange 
IYR8/2 SAND and GRAVEL (sub
inded) (moist, loose) 

ry pale orange 10YR812 SAND, 
ce GRAVEL (moist, loose) 

nilar 
13' Moderate yellowish brown 1OYR 

I SAND and SILT. some gravel 
oist, loose) 
13 5' grades to SAND, some gravel 

milar

4.6 

49

10 

0.5 

06

Bonng was terminated at 20'

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4
-t-l t-, 1*�

44 *9.-I I.-

-4 -2 4 4- 4 4-



TEST BORING LOG REPORT OF BORING 
OtBRIEN '.& 'GERE ''ENGINEERSIC ________ SB-I139 
Client: GTEOSI Sampler: 4-oot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/3/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change Testing 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) light

I1 0-4 44148

4-I 4--'t I-

4-I 4-4 4

4.-I 4

t-4-1.-t I

4-

4.-I 4.-I 4--

-4-4. 4.-I I--

4-4-4-4 4-

4-4 4-

0-2" Asphalt 
Dark yellowish brown 10YR412 SILT 
and SAND, little gravel (subrounded) 
(moist, loose) 
@ 29" Dusky brown 5YR212 CLAY, 

trace gravel (subangular) (moist, soft)

______ 4. 4.
Bonng was terminated at 4'

NL

O¶Brien & Gere Engineers, Inc.
3/16/01

0
4-4 4-4

_IHI_

-4-I 4-I

_I _



......... .... TEST BORING LOG REPORT OF BORING 
O'BRJEN &3RENG ERS N. _____ ___SB-I140 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/3/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Below Depth Blow Recovery "N" Sample Description General aC 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

.4-

4-

4-

0-3" Asphalt 
@ 3" Dark yellowish brown I OYR 4/2 

SILTY SAND, trace gravel (subrounded) 
(moist, loose).  

alternate lenses of SILTY CLAY and 
SILTY SAND

Bonng was terminated at 4'
4. .1

1

OBrien & Gere Engineers, Inc.
3/16/01

0 1 0-4
�1�t 14 4-

48/48

-4-4 4-4

-4-4 4-4 4-.-

1�t�1�*t 4-

�4-4-4-4 4

4-4 4-4

t-t44 4-

4-4-4-4 1-

-1-� 1�t__

.4-4. .1-4.

4-4. 4-4. 4-



... ......... TEST BORING LOG REPORT OF BORING 
OtBRJ: I 'E:: N -&b ER E EG ERS, I*4N`C _ _W'__ SB-141 
Client: GTEOSI Sampler: 4-foot acetate Page I of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/3100 
File No.: 5816.009.005 . End Date: 
Boring Company: Environmental Probing, nc. screen Grout 

Riser -- Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nera nc 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

48148

4 2 4-8 22/48 

8 3 8-12 20/48 

12 4 12-16 41148 

16 5 16-20 20/36

U

�J.�l.LI +
Bonng was terminated at 20"

0.7I U-q

OrBrien & Gere Engineers, Inc.
3/16/01

Dark yellowish orange 10YR616 SAND 
little gravel (subrounded, subangular) 
(moist, soft) 
@ 15 Dark yellowish orange 10YR616 

SILT and SAND 
@ 28* Dark yellowish brown 10YR212 

CLAY. trace fine gravel 
@ 39" Very pale orange I0YR8/2 SAND 
some gravel (subrounded) 
Similar with varying amounts of gravel 

Similar 

Similar 

@ 14' Very pale orange 1OYR8/2 
SAND and GRAVEL 
@ 14 5' grades to SAND, trace gravel 

Dark yellowish orange 10YR616 
SAND. little gravel (subangular, 
subrounded), (moist, loose)

04 

NL 

3.1 

06

I



TEST BORING LOG REPORT OF BORING 
O'RE OEENJEES1C _________ SB-I142 
Client: GTEOSI Sampler: 2 and 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/3/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, Inc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth ChangeTetn 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" IPenetr Value Description USCS ,(ppm) Light

S./48

4 2 4-8 42/48 

8 3 8-12 28148 

12 4 12-16 23148 

16 5 16-20 - 31/48 

20 6 20-24 8148 

24 7 24-26 23148

U

Bonng was terminated at 26!

I J.

081

I. 4*-'+ +

OBrien & Gere Engineers, Inc.

3/16/01

U-4 Dark yellorwsh orange 10YR6/6 SILTY 
SAND. little gravel (subrounded, sub
angular) (moist, soft) 
@ 28' Dark yellowish brown 10YR4/2 

SAND and SILT, trace fine gravel 
@ 34" -3" layer dark yellowish brown 

10YR616 CLAY, trace gravel (moist, soft) 
@ 37" SAND and SILT, trace fine gravel 
Similar 

Similar 

Similar 

@ 14' Very pale orange 10YR8/2 
SAND and GRAVEL 
@ 14 5' grades to SAND. trace gravel 

Dark yellowish orange 1 0YR616 
SAND. little gravel (subangular, 
subrounded). (moist, loose)

1.7 

2.1 

2.7 

6.1 

56 

4



..-.TEST BORING LOG RPR FBRN 
dO'15i &--"0"*.'--.*'.. OERE'ENGIEERSý--.--, .IN. _SB-143 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/3100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

42148 D
an 

(n 

tn 
m 

4 2 4-8 42148 Si 

6/ 
(s 

8 3 8-12 48/48 Si 

SL 

12 4 12-16 48148 V, 

16 5 16-20 48148 V, 
so 
(n 

______ -4______S

0

Bonng was terminated at 20"

1.31

4. 4.

OTBrien & Gere Engineers, Inc.
3/16/01

0-4 ark yellowish orange 1OYR 6/6 SAND 
nd SILT, trace fine gravel (subrounded) 
•rost, loose) 

S33" - 6" lense of SILT, trace fine 
ravel (moist, loose) 

S39" Dusky yellowish brown CLAY 
ace fine gravel (subangular) (moist, 
edium stiff) 
milar, becomes soft 

p5-5.5' Dusky yellowish orange 1OYR 
6 SILT and SAND, some fine gravel 
ubrounded) (moist, loose) 

milar 
8 5V Dark yelowish orange 10YR6/6 

AND, some gravel (subrounded, 

ubangular). (moist, loose) 

ery pale orange IOYR 812 SAND, 
ace fine gravel (subrounded, sub
ngular) (moist, loose) 

ery pale orange 1OYR 8/2 SAND.  
ime gravel (subrounded. subangular) 
,oist, loose)

04 

4.6 

2 

100



TEST BORING LOG REPORT OF BORING 
O0BRIEN & GERE:ENGNEERS, 1N0 ________,_•_ .., SB-144 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1216/00 
File No.: 5816.009.005 _ End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

RiserhSand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change _esin2 
Below Depth Blow Recovery "N" Sample Description General aC 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

43148

4 2 4-6 20r24

4-4 4-

1*-

.4-4 4-

4.-

0-5" Asphalt 
@ 5" Pale yellowish brown 1OYR 6/2 

SILT and SAND, some gravel 
(subrounded-subangular) (moist, loose) 

Similar 

@ 4.5' concrete 

@ 5.5' Pale yellowish brown 1 OYR 612 
SILT and SAND, some gravel 
(subrounded-subangular) (moist. loose)

1

08

I Boning was terminated at 6' 1 1-

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4
-4-4.-4-4. 4-

i 4 4 4 4 -

-4-4. .4-4. .4-

4.4.S1.

4-4. 4-4 4-

4-4. 4-4 4.-

4-4.----4-4 4.-

11��tI

i 4 4- 4

44 4-4 4.-

4-4-4-4 4.-

4-4 4- i -

4-4. 4-4 4.-

4-4. 4-4 4-

44. 4-4 4-

-4-4. 4-4 4.-

.4�1- 4-4 4-

-4-4-4-4

4-4. 4-4 4.-

4-4. 4 I 4-

4-4. 4-4 4.-

-4-4. 4-4 4.-

4-4. 4-4 4-

4-4. 4-1 4-

-ong-ws-t4- 

4atd 

4 -6



TEST BORING LOG REPORT OF BORING 
OtBRIEN. & ERE :ENG• NEERSi:. : .:: NC.*.:i.i-ii?:i::i.i!:•!• .... SB-I44B 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/8/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen -- Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change nera ac 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) 16" IPenetr Value Description USCS m Light

0-4 36148 0

2 4-8 33148 S 

8 3 8-12 - 19148 ____

1-4" Asphalt 
@ 4" Moderate yellowish brown 
OYR 514 SILT and SAND, some gravel 
subangular), (moist, loose) 

•imilar 

rades to SAND, some gravel 
moist, loose)

09

0.5 

0.7

______ + 4-9-4
Bonng was terminated at 12'

OBrien & Gere Engmeers, Inc.
3/16/01

0 1



............ ... TEST BORING LOG REPORT OF BORING 
O BRJEN & ::3ERE ENGINEERS. :INC. ________________SB-1 45 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/9/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen = Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 

Grade No. (feet) /6" IPenetr Value _Description USCS por) Light
48/48

4 2 4-8 43/48 

8 3 8-12 18/48 

12 4 12-16 34/48 

16 5 16-20 15/48

1_H1HI 1

0

Bonng was terminated at 20'

51

4 4 9 .9

OB7rien & Gere Engineers, Inc.
3/16/01

0-4 0-4" Asphalt 
@ 4" Mod. yellowish brown 1 OYR 5/4 

SILT and CLAY, some gravel (sub
rounded, subangular). (moist, soft) 
@ 29= grades to SILT and SAND, some 

gravel (moist, loose) 

Similar 
@45' Cement 
@ 7' Dusky yellowish brown 1 OYR2/2 

GRAVEL (moist, loose) - Oil Residue 

Moderate yellowish brown 1 OYR5/4 
CLAY, trace grace (moist, soft) 

Moderate yellowish brown 10YR5/4 
SAND, some gravel (Green Layer) 
(moist, loose) 
@ 12.7' CLAYEY waste 
@ 14.5' Moderate yellowish brown 

10YR514 SAND dnd GRAVEL 
(welirounded) (moist, loose) 

Dark yellowish orange 10YR6/6 
SAND, some gravel (subangular, 
subrounded). (moist, loose)

4.5 

32 

10 

0.8

4-4. 4-4. 4-

4-

i4

4-4-4-4. 4-



........... TEST BORING LOG REPORT OF BORING 

O.BRIEN ... ERE ENGINEERSRE INC. ____.........___ SB-146a 
Client: GTEOSI Sampler: 4-foot acetate Page I of I 
Proj. Loc: Hicksville, New York Hammer: 140 lbs - direct push Start Date: 12/4100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen 1 Grout 

Riser LI Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change neralng 
Below Depth Blow Recovery "N" Sample Description General Ti 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

37148

4 2 4-8 30/48 

8 3 8-12 36/48 

12 4 12-16 48/48

______ 4

_________ .4

I

4-4 4-

_________ 4-

I-

4-I 4-

4.-I 4
_________ 4

__nIa triaeda 6
4.-

0-4' Asphalt 

@ 4" Dusky yellowish brown 
10YR 2/2 SILT and SAND, some gravel 

(subangular), (moist, loose)

@ 8" grades to SILT and CLAY 
@ 24" SAND, trace gravel

Similar 
@ 5.5 Moderate yellowish brown 10 

YR 5/4 CLAY, some gravel (moist, soft) 

@ 6' Moderate yellowish brown I OYR 
5/4 SAND and GRAVEL (moist, loose) 

Similar 

@ 8 5' Very pale orange 1OYR 8/2 
SAND, some gravel (moist, loose) 

Similar 

@ 12.5' Moderate yellowish brown 
10 YR 5/4 SAND, some gravel (moist, 
loose)

2.2

0.5 

1.1

________________________________________I Boring was terminated at 16IT ........I.........
O'Brien & Gere Engineers, Inc.

3/16/01

0 1 O-4

t-.t i-.t 4-

-4-4-4-*t 4

4-4-4-4 4

�I-I-4-4 4

44 14

I__li-li__
4t

-4-4-4-4

-4-4-4-4

4-4 4-4 1*�

0 I 04

I



TES.BOINGLO REPORT OF BORING 
OB RsEN R ERE E INEE SB-I 46b 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/4100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Rise Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change neralng 
Below Depth Blow Recovery "N" Sample Description General I 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm)I Light

48/48
9-4 9-4 1-

9-4 9-4 I

9-4 9-4 1-

4 -2 4- 
-4 

14

94 9-4 9-

4 2__ 4-8 - 39148 ___

IIII I _ _ _

-9-4 4-4 9-

-4-4 4-4 9-

I-I I-.4 I

-9-I 9*-4 9-

- 9 - 4-

4-1 4-4 9

9-I 4-4 9-

- 4 - i- i

0-3" Asphalt 
@ 3" Pale yellowish brown 1OYR4/2 

SILT and SAND, some gravel 
(moist, loose) 
@ 8" Dark yellowish orange 10YR6/6 

CLAY trace gravel (subrounded) 
(moist, soft) 
@ 3' Dark yellowish orange 1OYR6/6 

SAND, some gravel (moist, loose) 

@ 5' Dark yellowish orange 10YR6/6 
CLAY trace gravel (subrounded) 
(moist, soft) 

@ 6.5' Dark yellowish orange IOYR6/6 
SAND. some gravel (subrounded.  
subangular) (moist, loose)

I Bonng was terminated at 8'

NL

NL

Ofrien & Gere Engineers, Inc.
3/16/01

0 G-4

4-1 4-4 9

4-9 4-4 9

I



..... ..... ............. TEST BORING LOG REPORT OF BORING 
O'BRIEN**& ERE .ENGINERS, INC.. ______________SB- 46c 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/4100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. S Freen Grout 

Riser I Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nera no 
Below Depth Blow Recover "N" Sample Description General I 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

42/48

4 2 4-8 34148

_ __ [
_________ 4-

Bo-g a-te-inte a -

0-3" Asphalt 
@ 3' Grayish brown 5YR 3/2 SILT 
and SAND, some gravel (moist, loose) 
@ 9" Dark yellowish orange I 0YR 616 

CLAY. some gravel (subrounded) 
(moist, stiff) 
(alternating lenses of SAND and CLAY) 

Dark yellowish orange 1 OYR 6/6 SAND 
some gravel (subrounded, subangular) 
(moist, loose)

IBoning was terminated at 86

1.5

1.8

O'Brien & Gere Engineers, Inc.
3116/01

0 1 0-4

4.441

-4.-I-I.-,

4-I 4.-

44 .t-I

44. 4-4.

44.44.

.4-4 4-

-4-4-1-4 .9-

.44-I-4

1- i - i -
-l-.t-I-.t I-

-4-44t I

4-4 I



.-.......-- " ..:.. i ... TEST BORING LOG REPORT OF BORING 
O'BJE ~ E5E'~ENG NEERS,AIC ________ SB-I147 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/6100 
File No.: 5816.009.005 1 End Date: 
Boring Company: Environmental Probing, nc. Screen a. F Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nertlng 
Below Depth Blow Recovery "N" Sample Description General T 
Grade No. (feet) 16" IPenetr Value Description USCS , (ppm) Light

4W4• IC

4 2 4-8 40/48 

8 3 8-12 36/48 

12 4 12-16 36/48 \ 

1 

16 5 16-20 4a48/48

)-4 Asphalt 
Pale yellowish brown 10YR2/2 SILT 
nd SAND, some fine gravel (dry, loose) 

@ 9' Dark yellowish orange I 0YR616 
3AND, little gravel (moist, loose) 
@ 25" - 8" lense of CLAY, little gravel 
moist, stiff) 
@ 33" - 9" lense of CLAY, trace gravel 
moist, soft) 
@ 42" Dark yellowish orange 10YR 6/6 
'AND, some gravel (damp, loose) 

Similar 

Similar 
@ 9.5'- 5" lense of dark yellowish 
orange 10YR616 SAND and GRAVEL 

/ery pale orange 10YR8/2 SAND.  
some gravel (moist, loose) 

Similar

Bonng was terminated at 20'

2.1

06 

05 

3.8 

186

O'Brien & Gere Engineers, Inc.
3/16/01

U 1 U-4



TEST BORING LOG RPR FBRN 
OtBRJENI &3ERE Et4GJNES N~ _______ SB-I148 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1214/00 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, inc. Screen rou 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
48148 0

(5 

2' 

4 2 4-8 - 30.5/48 6
lo 

D 

8 3 8-11.5 - 25/42 

IS

I-

I- 3" Asphalt 
loderate yellowish brown 10YR5/4 
ILTY SAND. little fine gravel 
ubangular) (moist, loose) 

* CLAY lense 

rades to dark yellowish orange 10YR 
;6 SAND, trace fine gravel (moist, 

'ose) 

ark yellowish brown 1 0YR4/2 CLAY 

noist, soft) 

ý 8.5' Yellowish brown 10YR4V2 
ILTY SAND with trace fine gravel 

ubangular), (moist. loose)

Refusal at 11.5' bgs.

1

____________________________ 1 Boringws terminated at 11.5

06

1 

06

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

_itiI_
4-4 1-4 1 &

4-.9 4-.t I

4-4 4-4

.- 4.-i 4

4.-I 4-1 4

4.-I 1'-I I

4.I 4. I4

4.-I 4.-I 4

_ _ _I_

i i i I

(s



............-................. .... - ....... TEST BORING LOG REPORT OF BORING 
BRIEN & GERE ENGINEERS.INC. _________________ SB-149 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/4/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologlist: Eddy Teasdale _ Bentonite 

Depth Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" /Penetr Value Description USCS (ppm) Light

48148 0-

S 

________ ____________(n 

4 2 4-8 48148 D 
tn 

8 3 8-12 48148 S1 

12 4 12-16 48/48 Si 

6/ 
(n 

1S, 

16 5 16-20 25136 Si

"3 Asphalt 
S3" Pale yellowish brown 1 0YR 6/2 

ILT and SAND. trace fine gravel 
ubangular). (dry, loose) 
g 14" - 3* lense of SILT (FILL) 
imilar to previous 
ý 19" - 7' lense of CLAY, trace gravel 
roist, soft) 
ark yellowish orange 10YR 6/6 SAND 
ace fine gravel (damp, loose) 

imilar 
D 8.5' Grayish orange 10YR7/4 
AND, some gravel (moist, loose) 

D 10 5 grades to SAND, trace gravel 

imilar 
D 12 5' Dark yellowish orange 1OYR 
'6 SAND, some silt and fine gravel 
noist. loose) 

P14' Dark yellowish orange 1 OYR6/6 
AND, some fine gravel (moist, loose) 

Imilar

I

- - -.. -- a - - .t 1* 1.
Bonng was terminated at 20'

04

05 

0.6 

03 

0.2

OBrien & Gere Engineers, Inc.
3/16/01

U I 0-4

11 11



*&:: ~ ~TEST BORING LOG REPORT OF BORING EENGINEERS.._:_______________ SB- 150 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/4/00 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, Inc. Screen J Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

0-4 48/48

4 2 4-8 - 3714a 

8 3 8-12 - 7/48 

12 4 12-16 - 36/36 

16

BonI_ Is terI Inate I

0 - 3" Asphalt 
Dark yellowish orange 1 YR 6/6 CLAY 
some silt, trace fine gravel (subrounded 
subangular) (moist, soft) 
@ 15" Moderate yellowish brown 
10YR5/4 SAND, some gravel, little silt 
(moist, loose) 

@ 24" -10" lense of CLAY, trace gravel 
@ 34" Moderate yellowish brown 

10YR5/4 SAND and SILT, some gravel 
(moist, loose) 
@ 37" grades to SAND, some gravel 

@*5 Dark yellowish orange IOYR6/6 
SAND. trace gravel (moist. loose4) 

Similar 

Similar

08

04 

1.8 

0.4

- - _ _ _ _ _ - I B o r i n g w a s t e r m i n a t e d a t 1 6 'JJj

O'Brien & Gere Engineers, Inc.
3/16/01

U

I I
1



TEST BORING LOG REPORT OF BORING 
ORIEN &ERE IESB- 151 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1214100 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change Tetn Below Depth Blow Recovery "N" Sample Description General - ac 

Grade No. (feet) 16" /Penetr Value Description USCS (ppm) Light
48/48

4 2 4-8 - 36/48 

8 3 8-12 - 34/48 

12 4 12-16 - 41/48 -

4-

0 - 3" Asphalt 
Grayish brown 5YR3/2 SILTY SAND, 
trace gravel (subrounded) (moist, loose) 
@ 8" CLAY, trace gravel (moist, soft) 
@ 38" Dark yellowish brown 1 0YR5/4 
SAND, some gravel (moist, loose) 

Similar 

@ 6.5' Dark yellowish orange 1 0YR616 
CLAY (moist, soft) 

Dark yellowish orange 10YR6/6 SILTY 
SAND. some fine gravel (subrounded.  
subangular) (moist, loose) 
@ 9' grades to SAND and GRAVEL 
@ 10' grades to SAND, some gravel 

Similar 

@ 12.5' grades to SAND. trace gravel

1.5

09 

2.7 

1.3

SBoring was termirnated at 16! I I1 .........
OBrien & Gere Engineers, Inc.

3116/01

0 1 0-4
-4-4. 4-4. 4-

44. .4.......4

4 - . 4 - .4

4-4. 4-4.

44 .4....J.

_h_1i__-
tt .4-i 4.-

-4-4-4-i

4-4. 4-4 4.-

1i 4-i 4.-

-4-4-4.-i 4.-

- i 44 - .

4.-i 4.-i

4-4-4.-i 4-

4-4-4.-i 4.-

4.-i-4.-i 4-

.4-i 4-i 4.-

4.-i 4-4 4.-

4.-i 4-i 4.-

Bo-g a-4-rintedat1-



............TEST BORING LOG REPORT OF BORING 
0R1EN &ERE ENGI .SB- 152 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1214100 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser D Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change Testing 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

4-

4-

I.

L�.

u - Y- Asphalt 
Grayish brown 5YR312 SILT and SAND, 
some gravel (subrounded) (dry, loose) 
@ 9" SILTY CLAY, some gravel (soft) 
@ 16" CLAY (moist, medium stiff) 
@ 23" CLAY, trace gravel (moist, soft) 
@ 29" very pale orange I0YR8/2 SAND 
some gravel (moist, loose) 
Similar 

@ 6.5' dark yellowish orange 1 0YR6/6 
CLAY, trace gravel (moist, soft)

Bonng was terminated at 8'

2.5

09

O'Brien & Gere Engineers, Inc.
3/16/01

U I U04
4-48148

/4014

*t�4 l4 4

�q-4 9-4. 4-

-4-4 9-4 .4

-4 -24-81- 
41/8

t1'

4 2__ 4-8 41148 

8 ___

4444

4.4.44 4-

�1*�i-�4-I

i 4 - .

4-i. 41

-4-4-4-I

4 4 4 4 .

I I _I
-4-4-4-I 4.-

t141

4- -4 -

4.4 4-.-.-l

t-I-4-l

-4-4 4.-I 4--

4.-I-4-1

4.-I 4.-

-1�-i 19

-4-1-4.-I

4941 4.-



TEST BORING LOG RPR FBRN 
-b - U .. SB- 153 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/4/00 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser Sand Pack OBG Geologist: Edd Teasdale _Bentonite 

Stratum Field 
Depth Change Testin Below Depth Blow Recovery "N" Sample Description General ac Grade No. (feet) 16" IPenetr Value Description USCS (ppm)l Light

t-.t 1-4 - - I-
4-

4-

4

4-

4 1 2 4-8 -- 43148 -

4.
4-.-

4-
4-1-4-I 4-

4.-

4-

4-

1-.I-I-4 I
.4-

1-4-I-i. 4
1-4-1-4 .1
1444 .4-

4
4-

4-

+
-4-4-4-I 4

4-

t-1-4-I 4.
T1 1*-i 4.-

4.-

-4-1-4-I 4.
4-

4-

u - 3",spnart 
Grayish brown 5YR2/2 SILT and CLAY, 
little gravel (subrounded) (moist, loose) 
@ 9" SILTY CLAY, some gravel (soft) 
@ 16" CLAY, little gravel (moist, soft) 
@ 34" Dark yellowish orange 10YR6/6 

SAND, some gravel (moist, loose) 

Similar

Bonng was terminateo at 8"

£ .L

08

0.7

O'Brien & Gere Engineers, Inc.
3/16/01

�4�j4.

4-i. 1-4 4

-4-4-4-i

-4-4-4-i

4-441 I

4-1-4-I 1

49-4-I

1t4-4

-4-4-4---4 L

�9-4-4-4

4-4

4+-4-4.

-4-4-4-J.

44.-4-4-

4-4--4-i

4-4 4.-.--

4-i-4.---i

1 

04 -0

|



.. ........ .. -TEST BORING LOG REPORT OF BORING 
OBEN &NERS NC. SB- 154 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1214/00 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser U Sand Pack 
DBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Below Depth Blow Recovery "N" Sample Description General aC 

Grade No. (feet) 16" /Penetr Value Description USCS (ppm) I Light

4 2 4-8 - 35148 -

0 - 5" Asphalt 
Grayish brown SYR3/2 SAND and SILT 
some fine gravel (subrounded) 
(moist, loose) 

lenses of SILT and CLAY 

@ 5' Dark yellowish orange IOYR6/6 
SAND. some fine gravel (subrounded, 
subangular) (moist, loose)

Bonng was terminated at 8'

O'Bnen & Gere Engineers, Inc.
3/16/01

0 1 0-4
-4-4. 4-4

4-4 4-4

48/48

1-24-81-4 354

4-4 4-4

t4 44 4-

4-4 4-4

t-4-4-4

4-4---4-4 .4.

t4 4-4 4-

i - i4 4 -

4-4 1-4 4-

4-4-4-4. 4-

4-4 44. 4-

__HL1�1__
4-4 4-1* .4-

4-4 4-4 4-



TEST BORING LOG REPORT OF BORING 
OtBRIEN & GERE.E G1NEERSJ INC. SB- 155 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/6100 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser [] Sand Pack 
OBG Geologist: Edd Teasdale _ Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I ac 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
48148

4-9

i-i

C 
S 

5

4 2 4-8 - 39148 - I 
S 

8 3 8-10.5 - 22/48 D 
S 

105 4 105-12 - 7/48 - C 

12 5 12-16 - 43/48 - V 

S 

16 6 16-20 - 24/48 - S

) - 3" Asphalt 
Wark yellowish brown 1OYR4/2 SILTY 
AND, some gravel (moist, loose) 
@ 44" Moderate yellowish brown 1 YR 
/4 SAND, some gravel (moist, loose) 

loderate yellowish brown 10YR514 
AND, some silt and gravel (moist, loose) 
@--5 5' CLAY. some gravel (moist. soft) 

lark yellowish brown 1 0YR4/2 SILTY 
AND, little gravel (moist. loose) 
@ 8.5' SAND. some gravel (moist, soft) 
g 9.5' SILTY SAND, some gravel 
oncrete 

@ 11' SAND. some gravel (moist, soft) 

ery pale orange 10YR812 SAND. some 
ravel (moist, loose) 

@ 13' Dark yellowish orange 10YR616 
AND, some gravel (moist, loose) 

g 14 5' grades to trace gravel 

imilar

24.1

462 

265 

21

4.9

A I 4. 4 4 9 4
Bonng was terminated at 20'

O7Brien & Gere Engineers, Inc.
3/16/01

0 1 D-4
1�I49

4-i 4-i

H_ __

4.4 '1.-i 4.-

4.449



...... ........ TEST BORING LOG REPORT OF BORING 
O'BRJEN &- ERE: ENGJNEERS, INC. __________________ SB- 156 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/6100 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, nc. Screen N Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change _Tesi.nU.  
Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) 16" IPenetr Value Description USCS ,(pm) Light
4•/I4• U

M 

C: 

sc 

4 2 4-8 - 36/48 - V, 

8 3 8-12 - 48/48 - V• 

lo• 

12 4 12-16 - 48/48 - ISi

16 5 16-20 - 23r36

CC 
St 

Si 

Si

) - 2" Asphalt 
oderate yellowish brown I 0YR5/4 
LAY and SILT, some gravel (moist 
1ft) 

S37" - 7" lense of CLAY (moist, soft) 

ery pale orange 10YR8/2 SAND. some 
ravel (subrounded, subangular) (moist, 
ose) 

P -6.5' - 4" lense of CLAY 

ery pale orange 10YR8/2 SAND, some 
ravel (subrounded, subangular) (moist, 
ose) 

milar 

V15' Dark yellowish orange 1OYR6/6 
AND, some aggregate (subrounded, 
ubangular) (moist, loose) 

milar

33 6

1.4 

26 

3.1 

34

Bonng was terminated at 20' 1

O'Brien & Gere Engineers, Inc.
3/16/01

U U-4

_6H 1-20--23_6_

1



TEST BORING LOG REPORT OF BORING 
OtBPJ EN W1 GEEEG ERS, N. _________ SB- 157 
Client: GTEOSI Sampler: 4-footacetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/6100 
File No.: 5816.009 End Date: 
Boring Company: Environmental Probing, nc. Screen NJ Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nerl na 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) I Light

48148

4 2 4- - 39148 

8 3 8-12 - 38/48 

12 4 12-16 - 48/48 

16 5 16o20 - 20/36 -

0 - 4" Asphalt 
Pale yellowish brown 1 0YR6/2 SILTY 
SAND, some gravel (moist, loose) 
@ 10" Dark yellowish brown I0YR4/2 

SAND, some silt and gravel (moist. loose) 
@ 26" CLAY, trace gravel (moist. stifl) 
@ 33" CLAY, little gravel (moist, soft) 

Very pale orange 1OYR6/2 SAND, some 
gravel (subrounded, subangular) (moist, 
loose) 

Similar 

@ 9 5' CLAY and SILT, trace gravel 
(moist, soft) 

Pale yellowish brown 10YR6/2 SAND, 
trace gravel (subrounded) (moist, loose) 

@ -13.5' Very pale orange 10YR812 
SAND and GRAVEL (moist, loose) 
@ 15' Dark yellowish orange SAND, 
some gravel (subangular, subrounded) 
(moist, loose) 
Similar

Bonng was terminated at 20' 1

27.2

1.1 

39 

2.9 

3.8

OBrien & G= Engieers, Inc.
3/16/01

U U-4I



r BORING LOG

'roj. Loc: Hicksville, New York

File No.: 5816.009.005

4-foot acetate

Hammer: 140 lbs - direct push

I-

REPORT OF BORING 
SB-158

Page 1 of I

Start Date: 12/8/00 
End Date:

Boring Company: Environmental Probing, inc. Screen iGrout 
Riser U Sand Pack 

OBG Geologist: Eddy Teasdale Bentonite 
Stratum Field 

Depth Change Testing 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

0-4 48148

4 2 4-8 37148

8 3 8-12 48/48 

12 4 12-16 40148 

16 5 16-20 40148

0-6- Concrete 
@ 6" Pale yellowish brown 1OYR 2/2 

SILT, some sand and gravel (sub
angular. subrounded). (moist, loose) 

- 1 lense of SILTY CLAY, some 
gravel (moist, loose) 

Dark yellowish orange IOYR 616 
SAND, some gravel (subrounded 
-subangular) (moist, loose) 

Similar 

Similar 

Similar

1

07 

0.5 

0.7 

0.8

I Bonng was terminated at 2V' J I !
OBrien & Gere Engineers, Inc.

0 1

3/16/01



.... ....... TEST BORING LOG REPORT OF BORING 
O'BRJENQ' & EEEGNES ........ ______ SBA159 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 1216100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen I1 Grout 

Riser j Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change Tetn Below D Depth Blow Recovery "N" Sample Description General I a 

Grade No. (feet) 16" IPenetr Value Description USCS I (ppm Light
37/48

14 4-

1-4. .4.

4-

4.-

*4�1* 4-

4 2 4-8 10/48 S 

8 3 8-12 41148 S 

S 

12 4 12-16 22/48 S 

is 5 16-20 28/36 S

0-4" Asphalt 
Moderate yellowish brown 1 0YR514 
SAND and SILT, some gravel (sub
angular, subrounded), (moist. loose) 
@ -1, concrete 
@ 2.5' Very pale orange 10YR8/2 

SAND and SILT, some gravel (FILL)

imilar 

imilar with iron remnants 
@ 9' Moderate yellowish brown 10YR 
/4 SILT and CLAY. some gravel 
moist, soft) 

@ 10' Very pale orange 10YR8&2 
AND, some gravel (subrounded, 
ubangular) (moist, loose) 
imilar 

imilar

22.2

108 

24 

1.4 

1.2

L Bonng was terminated at 20' I I I

O(Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

44. 4-4. 4-



.i .. ..... TEST BORING LOG REPORT OF BORING 

O'BRJEN, & CEREENGINEERSi- INC SB-I 60 
Client: GTEOSI Sampler: 4ofoot acetate Page 1 of 1 Proj. Loc: Hicksville, New YorkSape:4foacte Pge1f 1 

Hammer: 140 lbs - direct push Start Date: 1218100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen = Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) 16" IPenetr Value Description USCS pm)l Light
0-4 35148

4-4-4-4 I

1�-.l. I

_________ 4-

t4 I

4-4-4-4 9�

1-4 4

4-9 4-4 I

-4-4 4-4 4-

V�I -I�1 I-

0-4" Asphalt 
)ark yellowish brown 1 YR 412 
.LAY and SILT, some gravel (moist.  
oft) 
@1' tense of SAND and GRAVEL 
subangular, subrounded)

alternate clay and sand lenses

IBonng was terminated at 4-

O'Brien & Gere Engineers, Inc.
3/16/01

0 1

4-4 9�4

-4-4-4-4

-4-9 4-4 *

I Ic 

I 
I s

i

(=

U Q



TEST BORING LOG REPORT OF BORING 
O'BREN GER ENINEES. NC.SB- 161 

Client: GTEOSI Sampler: 4-footacetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 1218/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen l rout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Depth Stratum Field DphChange Tetn Below Depth Blow Recovery "N" Sample Description General ac 

Grade No. (feet) /6" IPenetr Value Description USCS pm) Light
0-4 48/48

IHJ�i__I_
4-4 4-4

4-I 4-4 4

4-1-4-4

4-., 4

0 - 2" Asphalt 
Dark yellowish brown IOYR412 CLAY 
little gravel (moist, stift).  

@21" grades to dark yellowish orange 
10YR 616 CLAY, trace fine gravel 
(moist, soft) 
@30" grades to dark yellowish orange 

SAND, some fine gravel (subangular.  
subrounded), (moist, loose)

0.4

-a-. a-- a -4� 4 t�1* 4
Bonng was terminated at 4'

I I �

O'Brien & Gere Engineers, Inc.
3/16/01

0 1



TEST BORING LOG REPORT OF BORING 
10"BRJEN'. & .GERE 'ENGIEERS'-. I'.NC. ________ SB- 162 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 Proj. Loc: Hicksville, New York Hammer: 140 lbs - direct push Start Date: 12/8100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Gro 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change Testin 
Below Depth Blow Recovery "N" Sample Description General I ac 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm)l Light

468/4

t111 4-

0 - 3' Asphalt 
Pale yellowish brown 10YR612 SILT, 
some sand, little gravel (subangular).  
(moist, loose) 
@ 9" Dark yellowish brown CLAY 
trace fine gravel (moist, soft) 

@37" Dark yellowish orange 10YR6/6 
SAND, some gravel (moist, loose)

__________________________ _ I_ ~Boring was termninated at 4 1I

0.9

O~rien & Gere Engineers, Inc.
3/16/01

U 0-4

Bonng 

was terminated at 4'

I



... .. TEST BORING LOG REPORT OF BORING 
OBRIE & (ERE ENGINEERS, IN ~ _________SB- 163 

Client: GTEOSI Sampler: 4-foot acetate Page 1 of I Proj. Loc: Hicksville, New York Hammer: 140 lbs - dirict push Start Date: 1218100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change nerlIac 
Below Depth Blow Recovery "N" Sample Description General I 
Grade No. (feet) 16" IPenetr Value Description USCS I(ppm) Light

48/48

I-, r

0 - 5" Asphalt 
Pale yellowish brown 10YR612 SILT, 
some fine gravel 

Moderate yellowish brown CLAY 
some Silt (moist, soft) 
(lense of SILT, some gravel) 

@36" Dark yellowish orange 1 OYR6/6 
SAND, some gravel (moist, loose)

I Bonng was terminated at 4' 1

0.6

O'Brien & Gere Engineers, Inc.
3/16/01

0 1 0-4

4-4 4-4 1-

-9-.t-4-.t I-

4-4 4-4 I

414't I

-4-I-4--4 I-

1-I 4

4- -44

4-I 4-4 4

I



.... ..... TEST BORING LOG REPORT OF BORING 
O'BRIEN• •&'EREE•XtNi EERSN_*,", INC.. ____________.___ SB- 164 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/8/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen 1rou 

Riser [] Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General I aC 

Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light
0-4 48Q48

9-4 9-4 4-

1-4-1---4 4-

1-4

4-

9-., 9 .9. .9.-

9-4-9-4 .9-

9494 4-

9-4 9-4 .4-

9- -44

1-4 9-4 .4-

9-4 .4-

9-4 9-4 4-

0 - 3" Asphalt 
Pale yellowish brown 10YR6/2 SILT, 
some fine gravel 

@7" Dusky yellowish brown 1 0YR212 
CLAY, some gravel (moist, soft) 

@32" Dark yellowish orange 10YR6/6 
SAND, some fine gravel (moist, loose)

SBoring was terminated at 4' 1j

0.5

O'Brien & Gere Engineers, Inc.
3/16/01

0 1

f-I I�T I

9-.t-9-1.

Boring 

was terminated at 4'



... .... "TEST BORING LOG REPORT OF BORING 
Ot BRJEN & GERE E1NGMEtRS, 1NC• _________________SB- 165 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/8100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field 
Depth Change neraing 
Below Depth Blow Recovery "N" Sample Description General i 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

0-4 48148 0 - 3" Asphalt 
Pale yellowish brown 10YR612 SILT, 
some fine gravel 

@7" Dusky yellowish brown 10YR212 
CLAY, some gravel (moist. soft) 

@34* Dark yellowish orange 10YR616 
SAND. some fine gravel (moist, loose)

______ _________ 1 t
Bonng was terminated at 4'

0.7

O'Brien & Gere Engineers, Inc.
3/16/01

0 11



........ ..... TEST BORING LOG REPORT OF BORING ........ .................. ...........•i:•ii!iiiii~i ::::• •:;• :i::••; . ........ ......•:::...iiii:i:;:ii:.... T S B O I G L GR P T O F O IN 

O'BRIEN &'ERE: tENGINEERS, -"IN.--'.**. SB-1 66 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/8100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, inc. Screen NJ Grout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

I Stratum Field 
Depth Change Depth BcNe 
Below Depth Blow Recovery "N" Sample Description General 
Grade No. (feet) 16" IPenetr Value I Description USCS (ppm) Light

48/48

4 2 4-8 30148 

8 3 8-12 35/48 

12 4 12-16 19/48 

16 5 16-20 9/48

BonIa.-riaeda 

0

0-4" Asphalt
Pale yellowish brown 10YR 6/2 
SILT, some sand. and gravel (subround 
subangular) (moist, loose) 
@ 11" grades to SAND and SILT, some 

gravel 

@ 5' Dark yellowish brown 10 YR 4/2 
GRAVEL (subrounded, subangular) 
(moist, loose) 

Similar wltrace sand 

@ 13' Very pale orange 10YR 8/2 
SAND, some gravel (subrounded, 
subangular) (moist, loose) 

Similar

5

12.5 

1000 

800 

10.5

_____ ____ _____ ____ ____ _____ ____ ____I Bo ning was terminated at 20'JJII l .
OBrien & Gere Engineers, Inc.

3/16/01

0 0-4

-4-i 4-4

1



TEST ORIN LOGREPORT OF BORING 
OtBRJEN::-' &GERE`EN.GIEERS,' INC . ..... __ SB-1 67 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1 Proj. Loc: Hicksville, New York Hammer: 140 lbs - direct push Start Date: 12/8/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field 
Depth Change neral a 
Below Depth Blow Recovery "N" Sample Description General I 
Grade No. (feet) 16" IPenetr Value _ Description USCS (ppm) Light

1 U-4
i.I J

1.�? 1.-? 1-

-1.-f I

4 2 4-8 

8 3 8-12 

12 4 12-16 

16 5 19-23 29/36
"*Discrete sample from 19-23 feet 
Very pale orange 10YR 8/2 SAND.  
some gravel (subangular, subrounded)

1.2

______ -f-I
Boring was terminated at 23'

I I�l�I�

OQBrien & Gere Engineers, Inc.
3/16/01

U



TEST BORING LOG REPORT OF BORING V ".: .!:::•.::::. . -:...i•....:....: :!:: .il'•::::..::.:: ... :.:::..... !i-.. ::.:. -::::.  

.BRIEN ..GER.E ..GINEERS,- .. INC __________SB-168 

Client: GTEOSI Sampler: 4-foot acetate Page I of 1 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs -direct push Start Date: 12/8/00 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen G rout 

Riser Sand Pack 
OBG Geologist: Eddy Teasdale Bentonite 

Stratum Field Depth Change Tetn 
Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) 16" /Penetr Value Description USCS (ppm)l Light

1T111 t

4 2 4-8 _____ 

8 3 8-12 _____ 

12 4 12-16 ____ 23136 NL

L.L ______ 11. - + 4�-4-4.
Bonng was terminated at 16"

d.

O'Brien & Gere Engineers, Inc.
3/16/01

*Discrete sample from 12-16 feet 
Dark yellowish orange 10YR6/6 SAND, 
some gravel (subangular. subrounded)

4 2 4-8 

8 

3 8-12 

12 

4 12-16 23/36

tJ I L"R



. • . ........ :..... ........ . ..... ...... .... ....... ... : TEST BORING LOG REPORT OF BORING 
O'BRIEN ESB- 69 
Client: GTEOSI Sampler: 4-foot acetate Page 1 of I 
Proj. Loc: Hicksville, New York 

Hammer: 140 lbs - direct push Start Date: 12/8100 
File No.: 5816.009.005 End Date: 
Boring Company: Environmental Probing, nc. Screen Grout 

Riser U Sand Pack 
OBG Geologist: Eddy Teasdale I Bentonite 

Stratum Field Depth Change Tetn Below Depth Blow Recovery "N" Sample Description General ac 
Grade No. (feet) /6" IPenetr Value Description USCS Ip) Light

1 0-4

4 2 4-8 

8 3 8-12 

12 4 12-16 13/36

I I I

*Discrete sample from 12416 feet 
Dusky yellowish brown 1 OYR2/2 SAND 
and GRAVEL (subrounded)** 
- Heavily coated with organic sludge

1.3

IBoring was terminated at 1 6 [J
OBrien & Gere Engineers, Inc.

3/16/01

U



r BORING LOG

:lient: GTEOSI 
Oroj. Loc: Hicksville, New York

5816.009.005

4-foot acetate

Hammer: 140 lbs - direct push

REPORT OF BORING 
SB- 70

Page 1 of I

Start Date: 
End Date:

12/9100

Boring Company: Environmental Probing, inc. Screen IGrout 
Riser E Sand Pack 

OBG Geologist: Eddy Teasdale Bentonite 
Stratum Field 

BDepth Change neraltng 
Below Depth Blow Recovery "N" Sample Description General T 
Grade No. (feet) 16" IPenetr Value Description USCS (ppm) Light

04 214
42J48

1�1�

4-

444-4. 4-

4 2 4-8 24148 

8 3 8-12 20/48 

12 4 12-16 27/48 

16 5 16-20 1 17148

0 - 4" Asphalt 
Moderate yellowish brown 10YR5/4 
SILT and SAND, some fine gravel 
@23" grades to SAND, some gravel 
@ 29" SILTY CLAY, some gravel 

(moist. loose) 

Similar 

@ -5.5' Dusky yellowish brown I OYR 
2/2 CLAY, some gravel (subrounded 
subangular) 

Similar 

@12.25' Dark yellowish orange 1 OYR 
6/6 SAND, some gravel (moist, loose) 

Similar

Bonng was terminated at 20

I .&

504

25 

59 

1.2 

1.1

4 4 1-4

OBrien & Gere Engineers, Inc.

3/16/01

File No.:

U "1 U-4

4-4-1-4

m _
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Galson 
Laboratories 

6601 Kirkville Road 
E. Syracuse, NY 13057-0369 
Phone: (315) 432-5227 
Fax: (315) 437-0571 
www galsonlabs.com 

November 29, 2000 

DOH ELAP# 11626 

Ms. Pam Cox 
O'Brien & Gere Engineers, Inc.  
P.O. Box 4873 
Syracuse, NY 13221 

Client Account# 10864 Login# L66171 

Dear Ms. Cox: 

Enclosed are the analytical results of the samples received by our laboratory November 29, 2000.  

Results in this report are based on the sampling data provided by the client. Unless otherwise requested, 
all samples will be discarded two weeks from the date of this report.  

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extension 305, if 
you would like any additional information regarding this report.  

Thank you for using Galson Laboratories.  

Sincerely, 

Galson Laboratories 

F. Joseph Unangst 
Laboratory Director 

Enclosure(s)



%.%500 I 

Laboratories 
6601 Kirkville Road 
RO. Box 369 
E. Syracuse, NY 13057 
Tel. (315) 437-7252 888-577-Labs (5227) 
Fax: (315)437-0571

nt:Lumb1 ror ,naustriai nygiene Analysis 
Company Name: -.1.1, 3 c, 4 C C i

Site Name: 1-kl..k_ , t _

Sampled By: 0/w/1•(
-I - I-- I Project#: c3c�� �,.

,nd Report to:
- -4 

- f4 D / 
6. St/i-.

Purchase order number 
(or) 

Credit Card (type) 

Verbal Authorization

El Standard Tum-Around Time 

X Phone Results to: 

El Fax Results to: 

0J Email Results to:

Card #

ate and Time Requested: / / ' 

# (1- - 91- 00,R 6'

Fax # ) )- -

A'45S, �'•

Exp Date

Sample Identification Date Sampled Sample Medium Air Sample Analysis Method 
SmlIeiito DtS pl Catalog # / Lot # Volume (liters) Requested Reference 

-#jk 9,q 1 
__ _ 

t1(

4 4 4 4 1

4 & 4 4 4

4 4 4 4 4

4 4 4 4,

4 4 4 4 4

4 4 4 4 4

4 4 4 4 4

4 4 t I ¶

4 4 4 4

"For passive monitors please list time exposed in minutes. /J' : c -." "5' 5T- ' 

Comments (Please list any known interferences present in sampling area): 

.,nain of Custody Print Name Signature Daterfime 

Relinquished by: A -17 -/- 67-1 //.  
Received by LAB.

Samples received after 3pm will be congld6red as next da fs business.  
LA;R ORIGINAL

I

Invoice to: FP -ro ject #: to no

40,006! R-Y1ee--::S



LABORATORY ANALYSIS REPORT

Client 
Site 
Project No.  

Date Sampled 
Date Received 
Date Analyzed

O'Brien & Gere 
Hicksville, NY 
5816.009 

27-NOV-00 
29-NOV-00 
29-NOV-00

Engineers, Inc.  

Account No.: 10864 
Login No. : L66171

Trichioroethylene

Sample ID

#1 
#2 
13 
BLANK

Lab ID

L66171-1 
L66171-2 
L66171-3 
L66171-4

Time Front Back Total ppm 
minutes uQ uQ uq

785 
785 
785 

NA

Level of quantitation: 8 ug 
Analytical Method : OVM 3M 
OSHA PEL (TWA) : 100 ppm 
Collection Media : OVM2-3520

<8 
<8 
<8 
<8

<8 
<8 
<8 
<8

<8 
<8 
<8 
< 8

< 0.06 
< 0.06 
< 0.06 

NA

Submitted by: AMW 
Approved by : jal 
Date : 29-NO-00 
QC by: 
NYS DOH : 11626

< -Less Than 
> -Greater Than 
NA -Not Applicable

mg 
ug 
ND

-Milligrams 
-Micrograms 
-Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms 
NS -Not Specified

page 1 of 2

a

h Oalson Laboratories



Galson 
Laboratories

LABORATORY ANALYSIS REPORT

Client 
Site 
Project No.  

Date Sampled 
Date Received 
Date Analyzed

: O'Brien & Gere Engineers, Inc.  
: Hicksville, NY 
: 5816.009

: 27-NOV-00 
: 29-NOV-00 
: 29-NOV-00

Account No.: 10864 
Login No. : L66171

Tetrachloroethylene

Sample ID

11 
12 
13 
BLANK

Lab ID

L66171-1 
L66171-2 
L66171-3 
L66171-4

Time Front Back Total ppm 
minutes uq uQ u0

785 
785 
785 

NA

Level of quantitation: 8 ug 
Analytical Method : OVM 3M 
OSHA PEL (TWA) : 100 ppm 
Collection Media : OVM2-3520

<8 
<8 
<8 
<8

<8 
<8 
<8 
<8

< 8 
<8 
<8 
< 8

< 0.05 
< 0.05 
< 0.05 

NA

Submitted by: AMW 
Approved by : jal 
Date : 29-jOV-O0 
QC by: 
NYS DOH V : 11626

-Less Than 
-Greater Than 
-Not Applicable

mg -Milligrams 
ug -Micrograms 
ND -Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms 
NS -Not Specified

page 2 of 2

a
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Galson 
Laboratories 

6601 Kirkville Road 
E Syracuse, NY 13057-0369 
Phone. (315) 432-5227 
Fax: (315) 437-0571 
www galsonlabs corn 

May 09, 2001 

DOH ELAP# 11626 

Ms. Pam Cox 
O'Brien & Gere Engineers, Inc.  
P.O. Box 4873 
Syracuse, NY 13221 

Client Account# 10864 Login# L70743 

Dear Ms. Cox: 

Enclosed are the analytical results of the samples received by our laboratory May 04, 2001.  

Results in this report are based on the sampling data provided by the client. Unless otherwise requested, 
all samples will be discarded two weeks from the date of this report.  

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extension 305, if 
you would like any additional information regarding this report.  

Thank you for using Galson Laboratories.  

Sincerely, 

G~alson boratories 

F. Joseph Unangst 
Laboratory Director 

Enclosure(s)



AV

uaison 
Laboratories 
6601 Kirkville Road 
P.O Box 369 
E. Syracuse, NY 13057 
Tel: (315) 437-7252 888-577-Labs (5227) 
Fax- (315) 437-0571

+ 6-re-c
Site Name: IA -I-' 011 1* le
Sampled By:2j? (1,- I Project #: 1• I•c •.

id Report to: cy (". Invoice to: 

(0,iý, -fad:ý -1 d _ _ __ _ _ _ 

El Purchase order number 
(or) 

El Credit Card (type) Card # Exp Date 

El Verbal Authorization 

-1 Standard Turn-Around lime OR ý(Rush: Date and lime Requested: /0/L.amn 

tA Phone Results to: (.0 c-> 0 Phone # ( ) - - ext.  

El Fax Results to: Fax# ( ) # 

El Email Results to: 

Sample Identification Date Sampled Sample Medium Air Sample Analysis Method 
Catalog # / Lot # Volume (liters)* Requested Referer e 

•yV I,, ,D.r.>--, .11 1! C., R 1 i 9 • 14: /,T>•L:_-a I-"C.-C-.  

"---j l • L .•- •-i I I C L, I R L 91t ____ _ 

*For passive monitors please list time exposed in minutes. S6 (•, , -.- . -'e .  

Comments (Please list any known interferences present in sampling area): 

Chain of Custody Print Name Signature Date/Time 

Relinquished by: IJft ,-• 6N q#-4¼f ( 

Received by LAB. -M. Kra Lvi t_

Samples received after 3pm will be considered as next day's business.

Request For Industrial Hygiene Analysis

Company Name: ý-•.51,- •



AfGalson 
Laboratories c:

6601 Kirkville Road 
E. Syracuse, NY 13057-0369 
Phone (315) 432-5227 
Fax: (315) 437-0571 
www galsonlabs corn

LABORATORY ANALYSIS REPORT

Site 
Project No.  

Date Sampled 
Date Received 
Date Analyzed

: O'Brien & Gere Engineers, Inc.  
: Hicksville 
: 5816.009

: 01-MAY-01 
: 04-MAY-01 
: 08-MAY-01

Account No.: 10864 
Login No. : L70743

Perchioroethylene

Sample ID

FRONT OFFICE 
MIDDLE 
BACK BAY 
BLANK

Level of quantitation: 0.03 ug 
Analytical Method : NYS DOH 311-9 
OSHA PEL (TWA) : NA 
Collection Media : OVM

Submitted by: SF 
Approved by : jal 
Date : 09•M9 
QC by: A ) 
NYS DOH ýý1 1626

-Less Than 
-Greater Than 
-Not Applicable

mg -Milligrams 
ug -Micrograms 
ND -Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms 
NS -Not Specified

page 1 of 2

10

Time 
minutesLab ID

L70743-1 
L70743-2 
L70743-3 
L70743-4

Total 
uq

1380 
1380 
1380 

NA

Conc 
uq/m3

0.88 
4.5 
6 

<0.03

22 
112 
149 

NA



Galson 
Laboratories 

6601 Kirkville Road 
E. Syracuse, NY 13057-0369 
Phone (315) 432-5227 
Fax: (315) 437-0571 
www galsonlabs corn

LABORATORY ANALYSIS REPORT

Client 
Site 
Project No.  

Date Sampled 
Date Received 
Date Analyzed

O'Brien & Gere Engineers, Inc.  
Hicksville 
5816.009

01-MAY-01 
04-MAY-01 
08-MAY-01

Account No.: 10864 
Login No. : L70743

Trichloroethylene

Sample ID

FRONT OFFICE 
MIDDLE 
BACK BAY 
BLANK

Level of quantitation: 8 ug 
Analytical Method : OVM 3M; GC/FID 
OSHA PEL (TWA) : 100 ppm 
Collection Media : OVM

Submitted by: SF 
Approved by : jal 
Date: 0 0 
QC by: .u/Y( 
NYS DOH W/.: 11626

-Less Than 
-Greater Than 
-Not Applicable

mg 
ug 
ND

-Milligrams 
-Micrograms 
-Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms 
NS -Not Specified

page 2 of 2

10

Time 
minutesLab ID

L70743-1 
L70743-2 
L70743-3 
L70743-4

Total 
ua

1380 
1380 
1380 

NA

ppm

<8 
<8 
<8 
<8

< 0.03 
< 0.03 
< 0.03 

NA



Galson 
Laboratories 

6601 Kirkvile Road 
E Syracuse, NY 13057-0369 
Phone (315) 432-5227 
Fax (315) 437-0571 
www galsonlabs corn 

July 09, 2001 

DOH ELAP# 11626 

Ms. Pam Cox 
O'Brien & Gere Engineers, Inc.  
P.O. Box 4873 
Syracuse, NY 13221 

Client Account# 10864 Login# L72506 

Dear Ms. Cox: 

Enclosed is the revised report of the samples received by our laboratory June 29, 2001. As requested, 
we have reported results in ug/m3.  

Results in this report are based on the sampling data provided by the client. Unless otherwise requested, 
all samples will be discarded two weeks from the date of this report.  

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extension 305, if 

you would like any additional information regarding this report.  

Thank you for using Galson Laboratories.  

Sincerely, 

Galson Laboratories 

F. Joseph Unangst 
Laboratory Director

Enclosure(s)



Galson 
SLaboratories 

6601 Kirkville Road 
E Syracuse, NY 13057-0369 
Pnone (315) 432-5227 
Fax: (315) 437-0571 
www galsonlabs corn

LABORATORY ANALYSIS REPORT

Client 
Site 
Project No.  

Date Sampled 
Date Received 
Date Analyzed

: O'Brien & Gere Engineers, Inc.  
: Hicksville, NY 
: 5816.009

27-JUN-01 
29-JUN-01 
07-JUL-01

Account No.: 10864 
Login No. : L72506

Perchioroethylene

Sample ID

RC6272-FRONT 
RG7600-CENTER 
RG7558-BACK

Level of quantitation: 0.03 ug 
Analytical Method : NYS DOH 311-9 
OSHA PEL (TWA) : 100 ppm 
Collection Media : OVM

Submitted by: SF 
Approved by : jal 
Date : 09-J _;qI 
QC by: 
NYS DOH #-r11626

< -Less Than 
> -Greater Than 
NA -Not Applicable

mg -Milligrams 
ug -Micrograms 
ND -Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms 
NS -Not Specified

page 1 of 2

Lab ID

L72506-1 
L72506-2 
L72506-3

Time 
minutes

Total 
up

842 
859 
860

Conc 
uq/m3

0.07 
1.57 
2.12

3 
63 
84



Galson 
Laboratories 

6601 KirkVille Road 
E. Syracuse, NY 13057-0369 
Phone- (315) 432-5227 
Fax- (315) 437-0571 
wwwv galsonlabs.com

LABORATORY ANALYSIS REPORT

Client 
Site 
Project No.  

Date Sampled 
Date Received 
Date Analvzed

O'Brien & Gere Engineers, Inc.  
Hicksville, NY 
5816.009

27-JUN-01 
29-JUN-01 
06-JUL-01

Account No.: 10864 
Login No. : L72506

Trichloroethylefle

Sample ID 

RC6272-FRONT 
RG7600-CENTER 
RG7558-BACK

Level of quantitation: 5 ug 
Analytical Method : OVM 3M; GC/FID 
OSHA PEL (TWA) : 100 ppm 
Collection Media : OVM

Submitted by: SF
Submitted by: SF Approved by : jal 
Date : 09-JJT01 
QC by: 
NYS DOH

-Less Than 
-Greater Than 
-Not Applicable

mg -Milligrams 
ug -Micrograms 
ND -Not Detected

m3 -Cubic Meters 
1 -Liters 
ppm -Parts per Million

kg -Kilograms
kg -Kilograms NS -Not specified

page 2 of 2

1

Lab ID 

L72506-1 
L72506-2 
L72506-3

Time 
minutes 

842 
859 
860

Total 
up 

<5 
<5 
<5

conc up/m3 

< 190 
< 190 
< 180

NA

Date Analvzed



APPENDIX D 

Film badge analytical results



O'BR. & GERE ENG 
A.TTN CRAIG GABRIEL 
5000 BRITTONFIELD PKWY 
PO BOX 4873 
EAST SYRACUSE NY 13057

LMV DAUER ® 
Landauer, Inc. 2 Science Road Glenwood, Illinois 60425-1586 

Telephone: (708)755-7000 Facsimile: (708)755-7016 
www.landauerinc.com 

RADIATION DOSIMETRY REPORT 
ACONT NO. I ERIES ANALYTICAL WORK ORDER IREPORT DATE IDOSIMETER REPORT TIME PACE 

ACOU0053186 01020 RECEIVED IN WORK DAYS NO 

14371 05818 1/20 12/18/0 10 1 1 OF I

I

Accredited by the National Institute of Standards and Technology through [ *
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Chemical Data Validation
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Executive summary

This Data Usability Summary Report (DUSR) addresses data quality for soil borings, one ground water sample and trip blanks collected at the Cantiague Rock Road (former Sylvania Electric Products Incorporated) 
Site in Hicksville, New York. Sample collection activities were conducted by O'Brien & Gere Engineers, Inc. (O'Brien & Gere) in 
November and December 2000.  

The environmental samples collected for this investigation were submitted to O'Brien & Gere Laboratories, Inc. of Syracuse, New York 
for analysis of volatile organic compounds (VOCs), polychlorinated 
biphenyls (PCBs), fluoride, metals, mercury, pH, and percent solids 
using New York State Department of Environmental Conservation 
(NYSDEC) Methods. The analytical data were evaluated by O'Brien & 
Gere using the quality assurance/quality control (QA/QC) criteria established in the NYSDEC ASP Methods and the Supplement to the 
Approved Work Plan (Appendix C) Former Sylvania Electric Products 
Incorporated Facility, Cantiague Rock Road, Hicksville (O'Brien & 
Gere 2000) as guidance. Excursions from the QA/QC criteria were 
qualified based on guidance provided in the following documents: 

* United States Environmental Protection Agency Region 11 
Evaluation of Metals Data for the CLP 3/90 (USEPA 1992b), and 

* United States Environmental Protection Agency Region II Contract 
Laboratory Program (CLP) Organics Data Review, SOP No. HW-6, 
Revision #11 (USEPA 1996).  

Overall, 100 percent of the PCB, metals and mercury data and approximately 96.6 percent of the VOC data were determined to be 
usable for qualitative-and quantitative purposes. Therefore, *the 
completeness objective of 90 percent, as stated in the QAPP, was met.  

Final: March 8, 2001 -1 O'Brien & Gere Engineers, Inc.  I ADIV82\PROJECTS\58!6\5816009\ RPTS\DATAVAL'ucvDataVal.doc
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1. Introduction

1.1. Sample identification

The Data Usability Summary Report (DUSR) addresses the results of a 
data quality evaluation for soil boring and one ground water sample and 
trip blanks collected at the at the Cantiague Rock Road (former Sylvania 
Electric Products Incorporated) Site in Hicksville, New York. Sample 
collection activities were conducted-by O'Brien & Gere Engineers, Inc.  
(O'Brien & Gere) in November and Decembei" 2000.  

The quantity and types of samples that were submitted for data validation 
are presented in Table 1-1 below.

Table 1-1. Sample cross reference list 

Package ID Date Client ID Laboratory Analysis Requested 
Collected ID , _I 

OBG SDGs 7511,7526, 1/28/00 SB-110(3-4') R6325 PCBs, Percent Solids 
7537, 7542 SB-110(18-20') R6326 VOCs, Percent Solids 

SB-110(20-21 ) R6327 PCBs, Metals, Mercury, Percent Solids 

SB-110(21-22') R6328 Percent Solids 

SB-1 11(0-4') R6329 VOCs, Percent Solids 
SB-111(18') R6330 PCBs, Metals, Mercury, Percent Solids 
SB-111(0-4')4' R6331 PCBs, Percent Solids 
SB-111(0-4')2' R6332 Percent Solids 
SB-1 12(4-8') R6333 VOCs, Percent Solids 

SB-1 12(8-12') R6334 Nickel, Percent Solids 

SB-1 12(2-3') R6335 Percent Solids 
SB-1 12(0-4') R6336 Nickel, Percent Solids 

SB-1 12(16-20') R6337 PCBs, Metals, Mercury, pH, Percent Solids 
SB- 13(0-4') R6338 VOCs, Percent Solids 

SB- 13(4-8') R6339 Nickel, Percent Solids 

SB-113(12') R6340 Nickel, Percent Solids 

SB-113(13.5-14') R6341- Per-ernt Solids.

Final: March 8, 2001 3 O'Brien & Gere Engineers, Inc.
Final: March 8, 2001 3 I.\DIV82\PROJECTS\5816\5816009\5_RPTS\DATA VALkrevDataVal doc
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Data Validation Report

Table 1-1. Sample cross reference list 
Package ID, Date Client ID 

Collected 
11/29/00 SB-i 15(12-16') 

SB-1 15(8-12') 

SB-116(4-8') 

SB- 16(16-20') 

SB- 14(12') 

SB- 14(4') 

SB- 14(20') 
SB- 138(16-20') 

SB-113C(12-16') 

SB-117(0-4') 

SB- 17(12') 
11/30/00 SB-i18(17.5-20.0') 

SB- 18(4') 

SB-i 18(8-12') 
SB-120(12-16') 

SB-120(4-8') 

SB-120(24') 

SB-119(0-4') 

SB-119(12-16), 
MS/MSD 
SB-120D(12-16') Dup 
(SB-120 (12-16') 
Trip Blank A 

12/1/00 SB-124(12-16') 

SB-124(0-4') 

SB-125(4') 

SB-125(16-20') 

SB-125D(0-4') Dup 
(SB-125 (4')) 
SB-121(0-4') 

SB-121(18-20') F 

SB-122(12-16') F 

SB-123(0-4') F 

SB-123(8-12') F 
SB-129(2-3') F 

Trip Blank F

Laboratory 
ID 

R6453 

R6454 

R6455 

R6456 

R6457 

R6458 

R6459 

R6460 

R6461 

R6462 

R6463 

R6505 

R6506 

R6507 

R6508 

R6509 

R6510 

R6511 

R6512 

R6513 

R6514 

R6527 

R6528 

R6529 

R6530 

R6531 

R6532 

R6533 

R6534 

R6535 

16536 

q6537 

•6538

Analysis Requested 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

Nickel, Percent Solids 

VOCs, Nickel, Percent Solids 
Metals, Mercury, Percent Solids 
Metals, Mercury, Percent Solids 
Metals, Mercury, Percent Solids 

VOCs, Percent Solids 

PCBs, Metals, Mercury, Percent Solids 
Percent Solids 

VOCs, Percent Solids 

PCBs, Metals, Mercury, pH, Percent Solids 
Nickel, pH, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

Nickel, Percent Solids 

VOCs 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, Metals. Mercury, Percent Solids 
VOCs. Percent Solids (On Hold) 
VOCs, Percent Solids 

VOCs, Percent Solids 

PCBs, Nickel, Percent Solids 
VOCs, Nickel, Percent Solids 
VOCs, Percent Solids 

Nickel, Percent Solids 

Nickel, pH, Percent Solids 
VOCs*
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1. Introduction

Table 1-1. Sample cross reference list

-Package I-- .. ol Date Client ID Laboratory Analysis Requested Collected ID
I jMLý.-jUt,5S I!Ir-V3 Irn I lJI1AIflfl

.1 -) 1113 A

S . . .. . v v v • s I

SB-141(16-20') 

SB-141(12-16') 

SB-142(16-20') 

SB-142(8-12') 

SB-143(4-8') 

SB-143(16-20') 

SB-138(16-20') 

SB-138(8-12') 

SB-139(4') 

SB-140(4') 

Trip Blank

R6626 

R6627 

R6628 

R6629 

R6630 

R6631 

R6632 

R6633 

R6634 

R6635

I 4r=.# "-i'1 •# •

R6650 

R6651 

R6652 

R6653 

R6654 

R6655 

R6656 

R6657 

R6658 

R6659 
R6660

I ____________ L .1.

SB-148(8-11.5') 

SB-148(9') 

SB-148(4-8') 

SB-149(6') 

SB-149(8-12') 

SB-150(1-2') 

SB-150(8-12') 

SB-151(1') 

SB-151(1-2') 

SB-151(8-12') 

SB- 51 D(8-12') Dup 
(SB-151 (8-12')) 
SB-152(1-2') 

SB-152(0-4') 

SB-152, 1'(8-14') 

SB-153(0.5-2') 

_SB-153(0-4') 

SB-153D(8-16') Dup 
(SB-153 (0.5-2')) 
SB-154(4-8') ' 

SB-154(0-4') 

SB-146A(I') 

SB-146A(0-4') 

SB-146B(0-4') 

SB-146B(l') 

SB-146C(2') 

SB-146C Dup 
(SB-146C (2)) 
Trip Blank

I•

Nickel, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, Nickel, Percent Solids 

VOCs'

PCBs, Metals, Mercury, pH, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

PCBs, Metals, Mercury, pH, Percent Solids 

PCBs, Metals, Mercury, pH, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, PCBs, Nickel, Percent Solids 

VOCs, PCBs, Nickel, Percent Solids 

VOCs

Final: March 8,2001 5 
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R6636 

R6637 

R6638 

R6639 

R6640 

R6641 

R6642 

R6643 

R6644 

R6645 

R6646 

R6647 

R6648 

R6649 

R6690

Nickel, Percent Solids 

Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

PCBs, Metals, Mercury, 

VOCs,' Percent Solids 

Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids

I f-.•r *,J/•fJ

1. lntroductton

Percent Solids

i
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Data Validation Report

Table 1-1. Sample coss reference list
Package ID Date Client ID Laboratory Analysis Requested 

Collected 
[ ID 

OBG SDGs 7584. 7597 12151/001 MW. 3:

SB-147(16-20') 

SB-155(4-8') 

SB-157(12-16') 

SB-157(0-4') 

SB-156(0-4') 

SB-156D(16-20') Dup 
(SB-156 (4-8')) 
SB-156(4-8') 

SB-144(0-4') 

SB-144D(16-20') Dup 
(SB-144 (5-6')) 
SB-144(6') 

SB-144(5-6') 

SB-159(8-12') 

SB-159(0-4') 

SB-130(16-20')

SB-131(0-4') 

SB-131(4-8') 

SB-131D(16-20'), MS/MSD 

SB-127(0-4') 

SB-133(0-4') 

SB-133D(16-20') Dup 
(SB-133 (0-4')) 
SB-134(0-4') 

SB-134(12-16') 

SB-134D(16-20') Dup 
(SB-1 34 (12-16')) 
SB-128(0-4') 

SB-128D(16-20') Dup 
(SB-128 (0-4')) 
SB- 32(1') 

SB-135(8-12') 

Trip Blank

SB-145(20') 

SB-145(8') 

SB-145(12-16') 

SB-169(12-16') 

SB-170(16-20')

rU0I

R6823 

R6824 

R6825 

R6826 

R6827 

R6828 

R6829 

R6830 

R6831 

R6832 

R6833 

R6834 

R6835 
R6836

R6894 

R6895 

R6896 

R6897 

R6898 

R6899 

R6900 

R6901 

R6902 

R6903 

R6904 

R6905 

R6906 

R6907

R6935 

R6936 

R6937 

R6938 

R6939

VOCs, Nickel, Percent Solids 

VOCs, Nickel, Percent Solids 

Nickel, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids 

pH, Percent Solids 

Nickel, pH, Percent Solids 

VOCs, Percent Solids 

PCBs, Percent Solids 

Percent Solids 

PCBs, Nickel, Percent Solids 

PCBs, Nickel, pH, Percent Solids 

VOCs, Percent Solids 

VOCs, Percent Solids

VOCs, Percent Solids 

Metals, Mercury. pH, Percent Solids 

Metals, Mercury, Percent Solids 

VOCs, Nickel, pH, Percent Solids 

VOCs, Nickel, Percent Solids 

Nickel. Percent Solids 

VOCs, Percent Solids 

Nickel, Percent Solids 

Percent Solids 

VOCs, Nickel, Percent Solids 

VOCs, Percent Solids 

Percent Solids 

VOCs, Nickel, Percent Solids 

VOCs*

VOCs, PCBs. Nickel. pH, Percent Solids 

VOCs, PCBs, Nickel, pH, Percent Solids 

Fluoride, Percent Solids 

Percent Solids 

VOCs, Percent Solids

O'Brien & Gere Engineers, Inc. 6 
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1. Introduction 

Table 1.1. Sample cross reference list 
Package ID Date Client ID Laboratory Analysis Requested Collected ID 

12/8/00 SB-126(0-4'), MS/MSD R6945 VOCs, Percent Solids 
SB-126(4-8'), MS/MSD R6946 Nickel, Percent Solids 
SB-126(16-20'), MSIMSD R6947 Percent Solids 
SB-160(0-4') R6948 Percent Solids 
SB-161(0-4') , R6949 Percent Solids 
SB-162(0-4'), MS/MSD R6950 Percent Solids 
SB-163(0-4') R6951 Percent Solids 
SB-164(0-4') R6952 Percent Solids 
SB-165(0-4') R6953 Percent Solids 
SB-161D(16-20') Dup R6954 Percent Solids 
(SB-161 (0-4')) 
SB-1 66(8-12') R6955 VOCs, Metals, Mercury, Percent Solids 
SB-158(16-20') R6956 VOCs, PCBs, Metals, Mercury, Percent 

Solids 
SB-158D(8-12') Dup R6957 PCBs, Percent Solids 
(SB-158 (16-20')) 
SB-136(0-4'), MS/MSD R6958 VOCs, Nickel, Percent Solids 
SB-137(0-4') R6959 VOCs, Percent Solids 
Trip Blank A R6960 VOCs* 
Trip Blank B R6961 VOCs* 

Note: ..  
VOCs - volatile organic compounds 
PCBs - polychlorinated biphenyls 
TB - trip blank.  
MS/MSD - matrix spike/matrix spike duplicate.  
Metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, 
iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.  
* Indicates that the trip blank was not listed on the chain-of-custody but was analyzed by the laboratory.

1.2. General considerations

Validation is a process of determining the suitability of a measurement 
system for providing useful analytical data. Although the term is 
frequently used in discussing methodologies, it applies to all aspects of 
the system and especially to samples, their measurement, and the actual 
data output. This report outlines deviations from the applicable QC 
criteria outlined in the following documents: 

NYSDEC. 1995. Analytical Services Protocol (ASP), October 1995 
Revisions. Albany, New York.

Final: March 8,2001 7 O'Brien & Gere Engineers, Inc.
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Data Validation Report 

" O'Brien & Gere Engineers, Inc. 2000. Supplement to the Approved 
Work Plan (QAPP - Appendix C) Former Sylvania Electric Products 
Incorporated Facility, Cantiague Rock Road. Syracuse, New York.  

" APHA, AWWA, WPCF, 1992. Standard Methods for the 
Examination of Water and Wastewater, 18th Edition. Washington, 
D.C.  

Excursions from the QA/QC criteria were qualified based on guidance 
provided in the following documents: 

"* United States Environmental Protection Agency Region II 
Evaluation of Metals Data for the Contract Laboratory Program 
(CLP) 3/90 (USEPA 1992b), and 

"* United States Environmental Protection Agency Region I1 Contract 
Laboratory Program (CLP) Organics Data Review, SOP No. HW-6, 
Revision #11 (USEPA 1996).  

1.3. Analytical methods 

The environmental samples collected for this investigation were 
submitted to O'Brien & Gere Laboratories, Inc. of Syracuse, New York 
for analysis of VOCs, PCBs, metals (consisting of aluminum, antimony, 
arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, 
silver, sodium, thallium, vanadium, and zinc), mercury, fluoride, and pH using NYSDEC Methods and USEPA Methods. The analytical data 
generated for this investigation were evaluated by O'Brien & Gere using 
the QA/QC criteria established in the NYSDEC ASP Methods and the 
Supplement to the Approved Work Plan (QAPP - Appendix C) Sylvania 
Electric Products Incorporated Facility, Cantiague Rock Road, 
Hicksville, New York (O'Brien & Gere 2000) as guidance.  
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1. Introduction 

The methods used in this investigation are presented in Table 1-2.  

Table 1-2. Analytical method references 

Parameter Method Reference 

VOCs USEPA Method 8260B1 NYSDEC ASP Exhibit E 1 
PCBs USEPA Method 8082/ NYSDEC ASP Exhibit E 1 
Metals * USEPA Method 60108/ NYSDEC ASP Exhibit E 1 
Mercury USEPA Method 7470A/ NYSDEC ASP Exhibit E 1 
Fluoride USEPA Method 340.2 
pH" USEPA Method 9040B 1 
Percent Solids USEPA Method 2540-G 

Note: 
1. NYSDEC. 1995. Analytical Services Protocol (ASP) Methods, October 1995 Revisions. Albany, New York.  
2. APHA, AWWA, WPCF. 1992. Standard Methods forthe Examination of Waterand Wastewater, 18th Edition, 

Washington, D.C.  

• - Metals consist of aluminum, anbmony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, 
and zinc.  

•* - pH analyses were not evaluated during the validation process

The following chapters of this document address distinct aspects of the 
validation process. Chapter 2 lists the data QA/QC protocols used to 
validate the sample data. Specific QA/QC deviations and qualifications 
performed on the sample data are discussed in Chapter 3. Data 
completeness and usability are discussed in Chapter 4. Finally, the 
answers to the questions presented by the DUSR are presented in 
Chapter 5.

Final: March 8, 2001 9 O'Brien & Gere Engineers, Inc.
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2. Data validation protocols 

2.1. Sample analyses parameters 

The validation of NYSDEC ASP analyses for this project used guidance 
presented in the QAPP (O'Brien & Gere 2000), and the analytical 
methodology, and the data validation guidelines referenced in Chapter 1 
herein. The following QA/QC parameters were evaluated for the VOC 
analyses:

0 

S 

0 

0 

6 

S 

S 

0 

0 

0 

0

Holding times, sample preservation, and percent solids, 
GC/MS tuning criteria, 
Initial and continuing calibration, 
Blank analysis, 
Surrogate recovery, 
MS/MSD analysis, 
Laboratory control sample (LCS) analysis, 
Internal standards performance, 
Field duplicate analysis,, 
Analyte identification, quantitation, and reported detection limits, 
System performance, and 
Documentation completeness.

The following QA/QC parameters were evaluated for the PCB analyses: 

• Holding times, sample preservation, and percent solids, 
* GC performance, 
* Analytical sequence, 
* Initial and continuing calibration, 
* Blank analysis, 
• Surrogate recovery, 
* MS/MSD analysis, 
" LCS analysis,' 

"* Field duplicate'analysis,
• Analyte identification, quantitation, and reported detection limits, 

Cleanup'efficiency verification, 
System perfoirmance, and 

• DocumentatioA completeness.

Final: March 8, 2001 - 11 
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Data Validation Report 

The following QAIQC parameters were evaluated for the metal, mercury, 
and fluoride analyses (where applicable): 

"* Holding times, sample preservation, and percent solids, 
"* Contract required detection limit (CRDL) standard analysis criteria, 
"* Initial and continuing calibration, 
"* Blank analysis, 
"* Inductively coupled plasma (ICP) interference check sample 

analysis, 
"* MS analysis, 
"* LCS analysis, 
"* Laboratory duplicate analysis, 
"* ICP serial dilution analysis, 
"* Field duplicate analysis, 
"* Verification of instrument parameters, 
"* Instrument detection limits, 
"* Linear ranges, 
"• Analyte quantitation, and reported detection limits, and 
"* Documentation completeness.  

2.2. Data validation qualifiers 

In accordance with the USEPA guidance, and using professional 
judgment, the following qualifiers are used in this data validation to 
qualify environmental samples: 

"R" Indicates that the reporting limit or sample result has been 
determined to be unusable due to a major deficiency in the data 
generation process. The data should not be used for any 
qualitative or quantitative purposes.  

"U" Indicates that the analyte was analyzed for, but was not detected.  
The sample quantitation limit is presented. This qualifier is also 
used in the validation process to signify that the detection limit 
of an analyte was raised due to blank contamination.  

"J" Indicates that concentration of the result should be considered 
approximate. This qualifier is used when the data validation 
process identifies a deficiency in the data generation process.  
The laboratory also applies this qua4ifier when the analyte 
concentration was greater than the method detection limit (MDL) 
but less than the reported detection limit. In this case, during the 
validation process, the "J" flag was retained since the 
concentration is considered to be approximate.  
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2. Data validation protocols 

The following guidelines are used regarding the assignment of qualifiers 
and the use of qualified data: 

" The data quality evaluation results in only one qualifier for each 
analyte; in a case when several qualifiers are applicable to the same 
analyte; the cumulative effect of the various QA/QC excursions is 
employed in assigning the final data qualifiers.  

"* QA/QC excursions that do not result in the qualification of an 
analyte are not discussed, unless the situation observed through the 
validation process warrants noting.  

"* Qualifiers are applied to environmental samples. Trip blanks and 
MS/MSD samples are used to evaluate environmental samples and 
are not qualified due to detected excursions.  

2.3. DUSR questions 

The DUSR determines whether or not the data meet site specific criteria 
for data quality and use. The DUSR was developed by reviewing and 
evaluating the analytical data packages. During the course of this review 
the following questions were addressed: 

1. Is the data package complete as defined under the requirements for 
the NYSDEC ASP Category B or USEPA CLP deliverables? 

2. Have all holding times been met? 

3. Do all the QC data (blanks, instrument tunings, calibration standards, 
calibration verifications, surrogate recoveries, spike recoveries, 
replicate analyses, laboratory controls and sample data) fall within 
the protocol required limits and specifications? 

4. Have all of the data been generated using established and agreed 
upon analytical protocols? 

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and quality control verification forms? 

6. Have the correct data qualifiers been used? 

The answers to the questions presented by the DUSR are presented in the 
following sections of the report and in the DUSR Summary section in 
Chapter 5 

Final: March 8,2001 13 j O'Brien & Gere Engineers, Inc.  
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3. Data qualii y evaluation 

3.1. Criteria 

This chapter summarizes the QA/QC parameters, validation criteria, and 
qualifications performed on the sample data when the QA/QC 
paraheters specified in Chapter 2 did not meet criteria. Samples that 
required qualification are described in the following sections, and are 
identified by the des-ci'iption documented on the sample chain-of-custody 
records.  

3.1.1. Documentation completeness 
The following chain-of-custody issues were detected during the 
validation process and wire reported to the Project Manager.  

The chain-of-custody associated with samples collected 11/28/00 
was incomplete. The dates of sample collection for samples SB-I II 
(0-4'), SB-I 1 (18'), SB-11 (0-4') 4', SB-11 (0-4') 2', SB- 112 (4
8'), SB-112 (8-12'), SB-112 (2-3') and SB-112 (0-4') were not 
documented on the chain-of-custody. In addition, the times of sample 
collection for 'Samples SB- 112 (2-3') and SB- 112 (0-4') were not 

'documented on the chain-of-custody. The date of collection listed on 
the chaoi-of-custody for sample SB-111 (21-22') was 11/18/00.  
However, the laboratory noted that the date listed on the sample container was 11/28/00. The laboratory used the collection date for 
the above-mentioned samples as 11/28/00 based on the information 
listed on the sample bottles.  

* The chain-of-custody associated with samples collected 11/28/00 
was incomplete. The courier,;Federal Express, was not listed on the 
accompanying After Hours Chain-of-Custody Laboratory form.  

* The chain-of-custody associated with samples collected 12/7/00 was 
incomplete. The date of sample collection for samples SB-131 (4-8'), 
SB-131D (16-20') MS/MSD, SB-i27 (0-4'), SB-133 (0-4'), SB
133D (16-20'),SB-134 (0-4'), SB-134 (12-16'), SB-134D (16-20'), 
SB-128 (0-4'), SB428D, (16_-20'), and SB-132 (l') were not 
documented on the chain-of-custody. In addition, the time of sample 
collection for samples' SB-131 (4-8') and SB-131D (16-20') 
MS/MSD were not -documented on the chain-of-custody. The 
laboratory used the collection date for the above-mentioned samples 
as 12/7/00 based on the information listed on the sample bottles.  
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* The chain-of-custody associated with samples collected 12/8/00 was 
incomplete. The dates of sample collection for samples SB-126 (0
4') MS/MSD, SB-126 (4-8') MS/MSD, SB-126 (16-20') MS/MSD, 
SB-160 (0-4'), SB-161 (0-4'), SB-162 (0-4') MSIMSD, SB-163 (0
4'), and SB-164 (0-4') were not documented on the chain-of
custody. In addition, the times of sample collection for samples SB
126 (0-4') MS/MSD, SB-126 (4-8') MS/MSD, and SB-126 (16-20') 
MS/MSD were not documented on the chain-of-custody. The 
laboratory used the collection date for the above-mentioned samples 
as 12/8/00 based on the information listed on the sample bottles.  

* The chain-of-custody associated with samples collected 12/8/00 was 
incomplete. The date of sample collection for samples SB-166 (8
12'), SB-158 (16-20'), SB-158D (8-12'), SB-136 (0-4') MS/MSD, 
and SB-137 (0-4') were not documented on the chain-of-custody. In 
addition, the time of sample collection for sample SB-136 (0-4') 
MS/MSD was not documented on the chain-of-custody. The 
laboratory used the collection date for the above-mentioned samples 
as 12/9/00 based on the information listed on the sample bottles.  

The following method and analysis issue was detected during the 
validation process and was reported to the Project Manager.  

* The laboratory indicated that a combination of the USEPA and 
NYSDEC ASP method quality control limits were used during the 
analysis of samples for this project. The laboratory used the 
NYSDEC ASP methods for calibration and instrument tuning. The 
USEPA methods were used for the remaining quality control 
requirements. As a result, either the laboratory control limits or the 
method control limits were used by the laboratory to evaluate the data. During the validation process, the limits used by the laboratory 
were also used by the validation team to evaluate the data.  

3.2. VOC analyses 

The QA/QC parameters presented in Section 2.1 for VOCs were applied 
to samples listed in Table 1-1. The following QA/QC parameters were 
found to meet validation criteria: 

"* Holding times, sample preservation, and percent solids, 
"* GCUMS tuning criteria, 
"* Initial calibration, 
"* MS/MSD analysis, 
"* Field duplicate analysis, 
"* Analyte identification and quantitation, 
"* System performance.  
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3. Data quality evaluation 

Deviations from QAIQC criteria presented in Section 2.1 are summarized 
below.  

3.2.1. Continuing calibration 
"The percent difference (%D) for analytes in continuing calibrations 
analyzed for volatiles exceeded the method criterion. As a result of the 
continuing calibration excursions the results for analytes in samples 
associated with the calibrations were qualified as approximate (UJ) to 
indicate minor compromises ir calibrition linearity. The following table 
presents the calibration excursions:

Table 3-1. Continuing calibration excursions for VOC analyses 

Continuing calibration ID Analyte Excursion Affected samples Action 
MS2 12/13/00 0908 Bromomethane 36.8 %D SB-127(0-4') UJ 

Carbon tetrachloride 55.5 %D 
Trans-l,3-dichloropropene 29.9 %D 
,Dibromochloromethane. 26.0 %D 
"Bromoform 32.0 %D 

MS3 12/14/00 2120 Bromoform 28.0 %D SB-126(0-4') UJ 
1,1,2,2-Tetrachloroethene 44.8 %D SB-158(16-20') 

SB-136(0-4') 
SB-137(0-4') 
SB-145(8') 
SB-135(8-12') 

MS2 12/15/00 0929 Bromomethane 30.7 %D SB-166(8-12') UJ
SCarbon tetrachloridA

vii iyi uLlonUie

Rfl R o/,fl

2-8.5 -AD SB-110(18-20') 
SB-111(0-4') 
SB- 12(4-8') 
SB- 13(0-4') 
SB- 15(12-16')RE 
SB-116(4-8') 
SB- 14(4') 
SB-A17(0-4') 
SB- 18(4') 
SB-120(4-8')

UJ

, . .. .. SB-i119(0-.4') MS3 12/5/00 Vinyl chlonde 26.9 %D SB- 120(24') UJ 

SB-124(0-4') 
"SB-121(0-4') 

Note: %D indicates percent difference.

3.2.2. Blank analysis 
Trip blanks are to be included in each cooler containing samples 
submitted for VOC analysis. Trip blanks were not included in the coolers 
containing samples submitted for VOC analysis, which were collected 
11/28/00, 11/29/00, and 12/6/00. Therefore, samiple contamination due to 
sample shipment issues was not evaluated for those samples.
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Target analytes were detected in blanks analyzed for VOCs in this 
investigation. Samples that contained common laboratory contaminants 
at less than ten times the associated blank concentration and the 
remaining analytes at less than five times the associated blank 
concentration were qualified as undetected due to the blank 
contamination, as required by the USEPA Region II data validation 
guidelines. The blank excursions are summarized in the following table: 

Table 3-2. Blank excursions for VOC analyses 
Blank ID Analyte Detected Concentration Affected Sample Results Action 
PB121400S1 Tetrachloroethene 1.4 pg/Kg SB-145(20') 3U 

SB-170(16-20') 3U 
SB-131(0-4') 3U PB121400S5 Acetone 4.9 jig/Kg SB-126(0-4') 1OU 
SB-158(16-20') IOU 
SB-136(0-4') 1IU 
SB-137(0-4') I1U 
SB-145(8') 1iU 
SB-135(8-12') 1OU Methylene chlonde 1.1 pg/Kg SB-126(0-4') 8U 
SB-158(16-20') 6U 
SB-136(0-4') 3U 
SB-137(0-4') 3U 
SB-145(8') 7U Styrene 1.1 pg/Kg SB-158(16-20') 3U Tnp Blank Acetone 6.0 pg/L SB-142(16-20') 34U 12/3/00 SB-138(8-12') 15U 

Tetrachloroethene 1.0 pg/L SB-138(8-12') 5U 
Note: PB indicates preparation blank.  

3.2.3. Surrogate recovery 
The surrogate recovery was outside of the laboratory control limits for 
sample SB-142 (16-20') submitted for VOC analyses. Reanalysis 
confirmed the initial surrogate responses. As a result, the target analytes 
detected in the sample were qualified as approximate (UJ, J) to indicate 
biased low results based on the decreased response of the surrogate. The 
following table presents the target analytes qualified as a result of 
surrogate recovery excursion: 

Table 3-3. Surrogate excursions for VOC analyses 
Sample ID Surrogate Excursion Affected analytes Action SB-142(16-20') Dibromofluoromethane 61 %R Target analytes UJ. J 
Note: %R indicates percent recovery.
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3. Data Tuanty evaluation 

3.2.4. LCS analysis' 
The laboratory recovery criteria for VOCs in LCS analyses were 
exceeded. As a result of the LCS excursions, the results in the associated 
samples-werdequalified as approximate (UJ) to indicate minor accuracy 
excursions. The following table presents the target analytes qualified as a 
"iresult of the LCS excursions: 

Table 3-4. LCS excursions for VOC analyses 

- LCS ID . - Analyte Excursion Affected Sample Action 
L121300S9 Carbon tetrachlonde 53 %R.... SB-127(0-4') UJ 

Trans-l.3-dichloropropene -72 %R 

Dibromochloromethane 69 %R 
" Bromoform 64%R 

L121500S9 Carbon tetrachloride - 66.%R. 58 %R SB-166(8-12') UJ 
Trans-I,3-dichloropropene 82 %R, 66 %R 

Note: 
%R indicates percent recovery. 

3.2.5. Internal standards performfance 
The recoveries for internal standards in samples analyzed for VOCs were 
lower than the validation contiol limits. Repeated analyses confirmed the 
internal standard excursions. In accordance with USEPA Region II data 
validation guidelines, -the results f6r :target -aialyies associated -with 
internal standard area re~6&eiiesigreater than 25 percent but less than the 
lower control -limit were qualified as approximate (UJ, J) to indicate 
lower instrument response. The results for non-detected target analytes 
associated with internal standard area redoveri~s less than 25 percent 
were rejected (R) to indicate a majojr-de-crease in instrument response.  
The internal standard recovery excursions - are summarized in the 
following table: 

Table 3-5. Internal standard area excursions for VOC analyses - .  
-Sample ID Internal standard Excursion Affected Analytes - - Action " SB-147(16-20') Fluorobenzene 26 %R See affected analytes listed below . UJ, J 

Chlorobenzene-d5 31 %R See affected analytes listed below UJ. J 
-1,4-Difluorobenzene-d4 26 %R See affected analytes listed below UJ SB-133(0-4'). 1,4-Difluorobenzene-d4 45 %R See affected analytes listed below -. UJ 

SB-128(0-4') . Fluorobenzene - - 30 %R See affected analytes listed below UJ, J 
"Chlorobenzene-d5 - , 35 %R - See affected analytes listed below - UJ, J 
1.4-Difluorobenzene-d4 21 %R See affected analytes listed below (1)R 

SB-134(0-4') Fluorobenzene - - 27 %R -- See affected analytes listed below U.J, J 
Chlorobenzene-d5 - 28 %R -. See affected analytes listed below U J, J 

-1,4-Difluorobenzene-d4 21 %R See affected analytes listed below (1)R SB-155(4-8') Fluorobenzene 26 %R See affected analytes listed below UJ, J 
Chlorobenzene-d5 30 %R See affected analytes listed below UJ, J 

except Tetrachloroethene 
1,4-Difluorobenzene-d4 23 %R See affected analytes listed below (1)R SB-155(4-8')DL Chlorobenzene-d5 38 %R Tetrachloroethene J 

SB-157(0-4') Fluorobenzene 25 %R See affected analytes listed below UJ. J
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Table 3-5. Internal standard area excursions for VOC analyses Sample ID Internal standard Excursion Affected Analytes Action Chlorobenzene-d5 28 %R See affected analytes listed below Uj J 
except Tetrachloroethene 1,4-Difluorobenzene-d4 24 %R See affete afanaltes listed below (1)R SB-157(0-4')DL Chlorobenzene-dc5 37 %R Tetrachloroethene j SB-130(16-20")RE Fluorobenzene 48 %R See affected analytes listed below U J, J Chlorobenzene-d5 48 %R See affected analytes Isted below UJ, J 1.4-Difluorobenzene-d4 48 %R See affected analytes listed below UJ 

SB-159(0-4')DL Fluorobenzene 21 %R See affected analytes listed below (22)R, J Chlorobenzene-d5 22 %R See affected analytes listed below (5) R, J 1.4-Difluorobenzene-d4 20 %R See affected analytes listed below (1) R SB-156(0-4') Fluorobenzene 45 %R See affected analytes listed below Uj. J Chlorobenzene..d5 45 %R See affected analytes listed below uJ, J 1,4-Dlfluorobenzene-d4 39 %R See affected analytes listed below UJ SB-148(4-8')RE 1,4-Difluorobenzene-d4 47 %R See affected analytes listed below UJ SB-150(8-12') 1,4-Difluorobenzene-d4 47 %R See affected analytes listed below UJ SB-134(0-4') Fluorobenzene 45 %R See affected analytes listed below U.J, J Chlorobenzene-d5 42 %R See affected analytes listed below UJ, J 1.4-Difluorobenzene-d4 35 %R See affected analytes listed below UJ SB-152(0-4')RE 1,4-Difluorobenzene-d4 43 %R See affected analytes listed below UJ SB-151D(8-12') Fluorobenzene 40 %R See affected analytes listed below UJ, J Chlorobenzene-d5 37 %R See affected analytes listed below UJ, J 1.4-Difluorobenzene-d4 31 %R See affected analytes listed below UJ SB-153(0-4') 1,4-Difluorobenzene-d4 48 %R See affected analytes listed below UJ SB-154(0-4') Fluorobenzene 22 %R See affected analytes listed below (26)R Chlorobenzene-d5 21 %R See affected analytes listed below (7)R 1.4-Difluorobenzene-cd4 19 %R See affected analytes listed below (1)R SB-146A(0-4') 1,4-Difluorobenzene-d4 43 %R See affected analytes listed below UJ SB-146B(0-4') 1,4-Difluorobenzene-d4 46 %R See affected analytes listed below UJ SB-146C(2') 1.4-Dlfluorobenzene-d4 38 %R See affected analytes listed below UJ SB-142(16-20')RE 1,4-Difluorobenzene-d4 45 %R See affected analytes listed below UJ SB-143(16-20') 1,4-Difluorobenzene-d4 49 %R See affected analytes listed below UJ SB-138(8-12') Fluorobenzene 40 %R See affected analytes listed below UJ, J Chlorobenzene-d5 39 %R See affected analytes listed below Uj J 1.4-Difluorobenzene-d4 35 %R See affected analytes listed below UJ SB-111(0-4') 1,4-Difluorobenzene-d4 33 %R See affected analytes listed below UJ SB-1 12(4-8') 1,4-Difluorobenzene-d4 44 %R See affected analytes listed below UJ SB-116(4-8') 1,4-Difluombenzene-d4 25 %R See affected analytes listed below UJ SB- 14(4') 1.4-Difluorobenzene-d4 45 %R See affected analytes listed below UJ SB-120(4-8') Chlorobenzene-d5 36 %R See affected analytes listed below UJ, J 
except Tetrachloroethene 1,4-Difluorobenzene-d4 29 %R See affected analytes listed below UJ SB-120(24') Fluorobenzene 48 %R See affected analytes listed below UJ 

1.4-Difluorobenzene-d4 47 %R See affected analytes listed below UJ SB-121 (0-4') Fluorobenzene 29 %R See affected analytes listed below UJ,J 
Chlorobenzene-dS 29 %R See affected analytes listed below U J 1,4-Djfluorobenzene-d4 25 %R See affected analytes listed below UJ SB-1 19(0-4') 1.4-Difluorobenzene-d4 41 %R See affected analytes isted below UJ SB-124(0-4') 1.4-Difluorobenzene-d4 42 %R See affected analytes listed below UJ SB-125D(0-4') 1,4-Difluorobenzene-d4 44 %R See affected analytes listed below UJ SB-123 (0-4')RE Fluorobenzene 32 %R See affected analytes listed below UJ,J Chlorobenzene-d5 29 %R See affected analytes listed below UJ. J 1.4-Difluorobenzene-d4 26 %R See affected analytes listed below UJ 
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3. Data qualitv evaluation

Table 3-5.Internal standard area excursions for VOC analyses 
Sample ID Internal standard Excursion Affected / 
Note: DL - dilution analysis.  
(1) indicates the number of rejected target analytes in the associated sample.

- The analytes affected by internal standard fluorobenzene include: chloromethane, bromomrethane, Vinyl chloride, 
-chloroethane, methylene chloride, acetone, 1,1-dichioroethene, carbon disulfide, 1,1-dichloroethane, trans-I,2
dichloroethene, cis-l,2-dichloroethene, chloroform, dibromofluoromethane, 1,2-dichloroethane, 2-butanone, 1,1,1trichloroethane, carbon tetrachloride, bromodichloromethane, 1,2-dichloropropane, cis-1,3-dichloropropene, 
trichloroethene, benzene, trans-I,3-dichloropropene, 1.1,2-trichloroethane, 4-methyl-2-pentanone, toluene, and 2
hexanone.  
- The analytes affected by internal standard chlorobenzene-d5 include: dibromochloromethane, tetrachloroethene, 
chlorobenzene, ethylbenzene, styrene, xylenes, and bromoform.  
- The analyte affected by internal standard 1,4-difluorobenzene-d4 include: 1,1,2,2-tetrachloroethane.

3.2.6. Analyte reported detection limits ' 
Dilutions were performed during the analysis of safmiples due to high 
concentrations of -target -analytes. For ime samples, both the 
concentration from the diluted analysis (for those target analytes that 
exceeded calibration range) and the remaining results from the lowest 
dilution analysis were combined -in the sample report. The analytes that 
were analyzed using one or more dilutions are summarized in the 
following table: 

Table 3-6. Sample reported from diluted VOC analyses

Sample ID 
SB-155(4-8') 
SB- 57(0-4') 
SB-156(04') 
SB-159(04) 
SB-127(0-4') 
SB-134(0-4') 
SB-145(8') 
SB-166(8-12') 
SB-139(4') 
SB-110(18-20') 
SB-A11(0-4') 
SB-112(4-8') 
"SB- 16(4-8') 
SB- 14(4') 
,SB- 17(0-4') 
SB-118(4') 
SB-120(4-8') .  
SBA119(0-4') 
SB-124(0-4') 
SB-125(4') 
SB-125D(0-4') 
SB-121(0-4')

Reason for dilution 
High concentration of target analytes

The concentrations for target -analytes from the dilution analyses for 
several samples did not compare well with the undiluted results. The 
sample result from the dilution analysis was reported. The following 
table summirizes the sample results from the dilution and undiluted 
analyses. Qualification of sample results was not performed since the 
discrepancies may have been the result of using two different sample 
vials during analysis or due to non-homogeneous sample aliquots.
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Data Validation Report 

Table 3-7. Sample results from undiluted and diluted VOC analyses 
Sample ID Target Analyte Sample Results From Undiluted Sample Results From 

Analysis (pglKg) Dilution Results (jig/Kg) SB-155(4-8') Tetrachloroethene 1100 380 SB-1 57(0-4') Tetrachloroethene 330 100 SB-156(0-4') Tetrachloroethene 3700 210 SB-133(0-4') Tetrachloroethene 1400 780 SB-134(0-4') Tetrachloroethene 9900 2500 SB145(8') Tetrachloroethene 3800 160 SB-145(8') Trichloroethene 490 52 SB- 11(0-4') Tetrachloroethene 5100 18000 SB-120(4-8') Tetrachloroethene 13000 92000 SB- 19(0-4') Tetrachloroethene 5500 16000 SB-125(4') Tetrachloroethene 69000 9600 SB-125D(0-4') Tetrachloroethene 32000* 10000 SB-121(0-4') Tetrachloroethene 46000* 9200 
* Medium level analysis used.  

The concentration of Tetrachloroethene in the initial and reanalysis of 
sample SB-130 (16-20') were not comparable. The results from a third 
analysis of the sample confirmed the re-analysis results but was 
performed outside of the holding time. Therefore the re-analysis results 
were reported for that sample.  

3.3. PCB analyses 

3.3.1. Criteria 
The QAIQC parameters presented in Section 2.1 for were applied to 
samples listed in Table 1-1.  

The following QA/QC parameters were found to meet validation criteria: 

"* Holding times, sample preservation, and percent solids, 
"* GC performance, 
"* Analytical sequence, 
"* Initial and continuing calibration, 
"* Surrogate recovery, 
"* Field duplicate analysis, 
"* Analyte identification, quantitation, and reported detection limits, 

and 
* Cleanup efficiency verification.  

Deviations from QA/QC criteria presented in Section 2.1 are summarized 
below.  
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3. Data quality evaluation 

3.3.2. Blank analysis 
Although required by the QAPP,' the instrument blanks generated during 
the PCB analysis were not included in the data packages. Therefore, 
instrument blanks were not evaluated during the validation process.  

3.3.3. MS/MSD analysis 
Although required by the QAPP at a frequency of 5 percent, MS/MSD 
samples were not collected for PCB analysis during this sampling event.  
Thereforee, the accuracy and precision evaluation for matrix influences on 
target analytes was not performed during the validation process.  

3.3.4. LCS analysis 
The QAPP requires that the LCS spike contain Aroclors'suspected to be 
present at the Site. Aroclor 1254 was detected in the samples collected 
for this sampling event. Aroclor 1254 was not included in the LCS spike 
solutions. Therefore, the instrument response for Aroclors 1016 and 1260 
only were evaluated during the laboratory analysis since these Aroclors 
were included in the LCS spike solutions.  

3.3.5. Analyte reported detection limits 
Dilutions were performed during the analysis of samples due to high 
concentration of target analytes. The samples that were analyzed using 
one or more dilutions are summarized in the following table: 

Table 3-8. Analytes reported from diluted PCB analyses 
Analysis Sample ID Reason for dilution 
PCBs SB-144D(16-20') High concentration of target analytes 

SB-144(5-6') 
SB-145(8') 
SB-152(1-2') 
SB-140(4') 

3.4. Metals and mercury 

3.4.1. Criteria 
"The QA/QC parameters presented in Section 2.1 for metals (consisting of 
aluminum, antimon'y,- arsenic, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc), 
mercury, and fluoride, were applied to samples listed in Table 1-1. The 
following QA/QC parameters were found to meet validation criteria: 
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Deviations from QA/QC criteria presented in Section 2.1 are summarized 
below.  

3.4.2. MS analysis 
The results for antimony in MS sample SB-13 1D (16-20') were less than 
the laboratory control limits. Post-digestion spikes were performed as 
required and met recovery criteria. In accordance with USEPA Region II 
data validation guidelines, when the sample concentrations were less 
than four times the spike concentrations, target analytes with MS 
recoveries that are greater than 10 percent but less than 200 percent were 
qualified as approximate (UJ, J) to indicate minor recovery excursions.  
The MS excursions are summarized in the following table:

Table 3-9. MS excursions for metal analyses 

MS ID Analyte Ext 
SB-131D(16-20') Antimony 49

cursion 
%R, 49 %R

Affected Sample Results Action 
SB-166(8-12') UJ, J 
SB-131(4-8') 
SB-110(20-21') 
SB-111 (18') 
SB- 12(16-20') 
SB- 14(20') 
SB-113B(16-20') 
SB- 13C(1 2-16') 
SB-1 17(12') 
SB- 18(8-12') 
SB-125(4') 
SB-152(1-2') 
SB-141 (16-20') 
SB-142(8-12') 
SB-143(4-8') 
SB-158(1-20') 
SB-131D(16-20')
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CRDL standard analysis criteria, 
Initial and continuing calibration, 
Blank analysis, 
ICP interference check sample analysis, 
LCS analysis, 
Laboratory duplicate analysis, 
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Verification of instrument parameters, 
Instrument detection limits, 
Linear ranges, and 
Analyte quantitation and reported detection limits.
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3. Data quality evaluation

3.4.3. Field duplicate analysis 
The field duplicate RPD requirement, which was specified in the QAPP 
(RPD less than 100 percent) was not met for nickel in the field duplicate 
pairs identified as SB-133 (0-4') and SB-133D (16-20'). As a result, the 
excursions detected results for nickel were qualified as approximate (J) 
in these samples. Additional qualifications of nickel data were not 
performed since RPD requirements were met for the other field 
duplicates collected.
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4. Summary and data usability

This chapter summarizes the analytical data in terms of its completeness 
and usability. Data completeness is defined as the percentage of sample 
results that have been' determined to be usable during the data validation 
process. Overall, 100 percent of the PCB, metals, mercury, and fluoride 
data and approximately 96.6 percent of the VOC data were complete and 
determined to be usable for qualitative and quantitative purposes.  

The soil borings and one grouhnd water sample collected at the Cantiague 
Rock Road (former Sylvania -Electric Products Incorporated) Site in 
Hicksville, New York were evaluated based on QA/QC criteria 
established by NYSDEC ASP Methods as listed in Section 1-2, by the 
USEPA Region II guidelines -and by the QAPP (O'Brien & Gere 2000) 
established for this project. Major deficiencies in the data generation 
process resulted in data being rejected, indicating that the data is 
considered unusable for either quantitative or qualitative purposes. Minor 
deficiencies in the data generation process resulted in some sample data 
being characterized as approximate. Identification of a data point as 
approximate indicates uncertainty in the reported concentration of the 
chemical, but not its assigned identity. The use of approximated 
analytical data for quantitative uses is consistent with the guidance 
presented in the USEPA Risk Assessment Guidance for Superfund 
(USEPA 1992a).  

The following paragraphs present the adherence of the data to the 
precision, sensitivity, accuracy, representativeness, comparability, and 
completeness (PSARCC) parameters.  

Precision is measured through the evaluation of field duplicate samples, 
laboratory duplicate, and MS/MSD samples. Although required by the 
QAPP at a frequency of 5 percent, field duplicates were not collected 
during the sampling event. Therefore, field collection precision was not 
evaluated during the validation process. None of the VOC, PCB, metal, 
mercury, and fluoride data were rejected due to precision excursions.  

Sensitivity is established by reported detection limits that represent 
measurable concentrations of analytes which can be determined with a 
designated level of confidence. Sensitivity requirements with respect to 
reported detection limits were acceptable for the sample data in this 
project. Dilutions were performed for several analyses due to high target 
analytes present in the samples or matrix interference. Overall, with the 
exception of the dilution analyses used by the laboratory, the majority of 
the reported detection limits met the project requirements.  
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Matrix spike samples, internal standard recoveries, surrogate recoveries, 
LCS recoveries, and initial and continuing calibration criteria indicate the 
accuracy of the data. For the VOC analyses, 3.4 percent of the data were 
rejected due to internal standard recovery excursions. None of the PCB, 
metal, mercury, and fluoride data were rejected due to precision 
excursions.  

Holding times, sample preservation, blank analysis, and compound 
identification and quantification are indicators of the representativeness 
of the analytical data. None of the VOC, PCB, metal, mercury, and 
fluoride data were rejected due to representativeness excursions.  

Comparability is not compromised provided that the analytical methods 
did not change over time. A major component of comparability is the use 
of standard reference materials for calibration and QC. These standards 
are compared to other unknowns to verify their concentrations. Since 
standard analytical methods and reporting procedures were consistently 
used by the laboratory, the comparability criteria for the analytical data 
were met.  

The completeness objective of 90 percent, as stated in the QAPP was 
met.
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5. DUSR summary information 

The DUSR was performed to determine whether or not the data meets 
Site specific criteria for data quality and use. The DUSR is developed by 
reviewing and evaluating the analytical data package. The following 
questions were addressed: 

1. Is the data package complete as defined under the requirements for 
the NYSDEC ASP Category B or USEPA CLP deliverables? The 
QAPP required that NYSDEC ASP Category B deliverables be 
provided by the laboratory for each data package. With some 
exceptions, this requirement was met. The evaluation of the sample 
data could be completed using the information provided in the data 
packages provided by the laboratory.  

2. Have all holding times been met? The holding times were met for the 
VOC, PCB, metal, mercury, and fluoride analyses.  

3. Do all the QC data (blanks, instrument tunings, calibration standards, 
calibration verifications, surrogate recoveries, spike recoveries, 
replicate analyses, laboratory controls and sample data) fall within 
the protocol required limits and specifications? The laboratory used 
the method control limits during the analyses performed for this 
sampling event. QA/QC deviations and qualifications performed on 
the sample data are discussed in Chapter 3. Major excursions 
resulted in the rejection of 3.4 percent of the VOC data due to 
internal standard recoveries that were less than 25 percent.  

4. Have all of the data been generated using established and agreed 
upon analytical protocols? The QAPP required that NYSDEC ASP 
methods be used in the analysis of samples collected for this 
sampling event. The laboratory used either NYSDEC ASP or USEPA 
method protocols for the analyses performedfor this sampling event, 
which met data user and client needs.  

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and quality control verification forms? The 
evaluation of the raw data confirmed the summary information 
provided in the data packages.  

6. Have the correct data qualifiers been used? The laboratory applied 
the correct qualifiers to the sample data. The validation qualifiers 
were applied as required by USEPA Region II validation guidelines 
as listed in Chapter 1.  
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Executive summary

This report addresses data quality for soil samples collected at the former 
Sylvania Electric Products Incorporated facility in Hicksville, New York.  
Sample collection activities were conducted by O'Brien & Gere 
Engineers, Inc. (O'Brien & Gere) from November 28, 2000 through 
December 9, 2000.  

The environmental samples collected for this investigation were 
submitted to O'Brien & Gere Laboratories, Inc. (O'Brien & Gere Labs) 
of Syracuse, New York for radiochemistry analyses including gamma 
spectrometry; thorium 228,230, and 232; and uranium 234, 235, and 238 
using Los Alamos National Laboratory (LANL), United States 
Environmental Protection Agency (USEPA), and United States 
Department of Energy (USDOE) Methods. The analytical data generated 
for this investigation were evaluated by O'Brien & Gere using the 
quality assurance/quality control (QA/QC) criteria established in the 
methods as guidance. Excursions from the QA/QC criteria were qualified 
based on guidance provided in the USDOE Guidance For Radiochemical 
Data Validation, RD4, and the Science Applications International 
Corporation (SAIC) Laboratory Data Validation Guidelines For 
Evaluating Radionuclide Analyzes, 143-ARC S-92.0 1, Revision 05.  

Since radium-226 is a gamma emitter that is interfered with by the 
presence of uranium-235, the results for isotope radium-226 were 
generated by O'Brien & Gere Engineers. The radium-226 results were 
calculated using the average of the results from the forth and fifth 
daughters, bismuth-214 and lead-214, respectively. The daughters were 
used to report radium-226 for the following reasons: the isotopes were 
assumed to be in equilibrium by the time of sample analysis, they have 
multiple emission lines, and they have comparable detection limits.  

The results for isotope radium-226 were not reported by O'Brien & 
Gere's laboratory for environmental samples and field duplicates in the 
final data packages. Data validation was performed on the data provided 
by the laboratory. Qualifiers, which were applied to the laboratory results 
for bismuth-214 and lead-214 due to the analysis excursions, including 
laboratory control sample and field duplicate excursions, were 
transposed to the radium-226 results generated by O'Brien & Gere 
Engineers. Qualifiers resulting from blank contamination were only 
applied to the laboratory results of bismuth-214 and lead-214 as the 
result of the evaluation of the associated blanks analyzed by the 
laboratory.
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Overall, 100 percent of the radiochemistry data were determined to be 
usable for qualitative and quantitative purposes.
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1. Introduction

1.1. Sample identification

This report addresses the results of a data quality evaluation for soil 
samples collected at the former Sylvania Electric Products Incorporated 
facility in Hicksville, New York. Sample collection activities were 
conducted by O'Brien-& Gere Engineers, Inc. (O'Brien & Gere) from 
November 28, 2000 through December 9, 2000.  

The quantity and types of samples that were submitted for data validation 
are presented in Table 1-I below.

Table 1-1. Sample cross-reference hst 
Package, Date 
Identification Collected Client ID Laborator, ID- Analysis Idenifiction CollctedRequested 

7511, 11/28/00 SB-110 (21-22) R6328 Gamma 

11/28/00 SB-111 (0-4) f 2' R6332 Gamma 

11/28/00 SB-112 [2'-3'J R6335 Gamma 

11/28100 SB-113 (13.5-14') R6341 Gamma, Alpha 

11/29/00 SB 115 (8-12') R6454 Gamma 

11/29/00 SB 116 (16'-20') R6456 Gamma 

11129/00 SB-i14 (20') R6459 Gamma 

11/29/00 SB-i13B (16-20') . R6460 - Gamma 

11/29100 SB-113C (12'-16') R6461 Gamma 

11129/00 SB-117 (12') R6463- Gamma 

11/30/00 SB- 18 (17.5'-20.0') R6505 Gamma 

11/30/00 SB-120 (12'-16') R6508 Gamma, Alpha 

11/30/00 SB-119 (12'-16') R6512 Gamma 

11/30/001- SB-120D (12'-16') [SB-120(12'-16')] - R6513 Gamma 

12/1/00 SB-124 (12'-16') R6527 Gamma 

12/1/00 SB-125 (- 4') R6529 Gamma 

1211/00 SB-121 (18'-20') R6533 Gamma 
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I \DIV82\PROJECTS\5816\5 816009\5_RPTS\DATAVAL\ReviscdMaylO1GTE Hicks Radio final doc ....



Data Validation - Former Sylvania Electric Products

I ,l./,,31UU 

12/3/00 

12/3/00 

12/3/00 

12/3/00 

1213/00 

12/6/00 

12/6/00 

12/6/00 

12/6/00 

12/6100 

12/6/00 

12/6/00

I j£IUU 

12/7/00 

12/7/00

Table 1-1. Sample cross-reference 

Package Date 
Identification Collected 

7511 12/1100 

12/1/00 

12/1/00 

12/4/00 

12/4/00 

12/4/00 

12/4/00 

12/4/00 

12/4100 

12/4/00 

12/4/00 

12/4100 

12/4/00 

12/4/00
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Client ID 

SB-122 (12'-16') 

SB-123 (8'-12') 

SB-129 (2-3') 

SB-148 (9') 

SB-149 (6') 

SB-150 (1'-2') 

SB-151 (1') 

SB-152 1' (8"-14-) 

SB-153 (0.5'-2-) 

SB-153D (8-16') [SB-153(0.5'-2')]* 

SB-154 (4--8-) 

SB-146A (1') 

SB-146B (1') 

SB-146C (2') 

SB-141 (16-20) 

SB-142 (8'-12-) 

SB-143 (4'-8') 

SB-138 (16'-20') 

SB-139 (4') 

SB-140 (4') 

SB-147 (16'-20') 

SB-155 (4'-8') 

SB-157 (12'-16') 

SB-156 (4'-8') 

SB-144 (6') 

SB- 59 (8'-12-) 

SB-130 (16'-20') 

SB 131 (4'-8') 

SB 127 (0'-4') 

SB 133 (0'-4')

Final: June 5, 2001
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Laboratory ID 

R6534 

R6536 

R6537 

R6626 

R6628 

R6630 

R6632 

R6638 

R6639 

R6641 

R6642 

R6644 

R6647 

R6648 

R6650 

R6653 

R6654 

R6656 

R6658 

R6659 

R6823 

R6824 

R6825 

R6829 

R6832 

R6834 

R6836 

R6895 

R6897 

R6898

Analysis 
Requested 
Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma, Alpha 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma 

Gamma
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Table 1-1. Sample cross-reference hst

VacKage 
Identification 

7511

Cate Client ID Laboratory ID Analysis Collected Requested 
12/7/00 SB 134 (12'-16') , R6901 Gamma 

12/7/00 SB 134D (16'-20') [SB-134(12'-16')]* R6902 Gamma 

12/7/00 SB 128 (0-4'). R6903 Gamma 

12/7100 SB-132 (-1') R6905 Gamma 

12/7100 SB-135 (8-12) R6906 Gamma 

12/9100 SB-169 (12'-16') R6938 Gamma 

12/9/00 SB-145 (12-16') R6937 Gamma 

12/8/00 SB-126 (16'-20') R6947 Gamma 

12/8/00 SB-126 (16'-20'), MS/MSD R6947 Gamma 

-12/8/00 SB-160 (0'-4') R6948 Gamma 

12/8/00 SB-161 (0'-4') R6949 Gamma 

12/8/00 SB-162 (0'-4') R6950 Gamma 

12/8/00 SB-162 (0-4), MS/MSD R6950 Gamma 

12/8/00 SB-163 (0'-4') R6951 Gamma, Alpha 

12/8/00 SB-164 (0'-4') R6952 Gamma 

12/8/00 SB-165 (0-4') R6953 Gamma 

12/8/00 SB-161D (16'-20') [SB-161(0'-4')]* R6954 Gamma 

12/8/00 SB-166 (8'-12') R6955 Gamma 

12/8/00 SB-158 (16'-20'). - R6956 Gamma 

12/8/00 SB-136 (0'-4') R6958 Gamma 

12/8/00 SB-137 (0'-4') R6959 Gamma

Final: June 5,2001 3 
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Gamma indicates Gamma Spectrometry.  
Alpha indicates Alpha Spectrometry of thorium (isotopic) and uranium (isotopic).  
MS/MSD indicates Matrix Spike/Matrix Spike Duplicate 
* Indicates that field sampler identified blind field duplicate sample using false depth information.
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1.2. General considerations 

Validation is a process of determining the suitability of a measurement 
system for providing useful analytical data. Although the term is 
frequently used in discussing methodologies, it applies to all aspects of 
the system and especially to samples, their measurement, and the actual 
data output. Accordingly, for the samples and analyses addressed herein, 
this report outlines deviations from the applicable QC criteria outlined in 
the following documents: 

" Los Alamos National Laboratory (LANL). 1995. Health and 
Environmental Chemistry: Analytical Techniques, Data 
Management, and Quality Assurance, LA-10300-M, Vol.11. Los 
Alamos, New Mexico.  

" O'Brien & Gere Engineers, Inc. 2000. Supplement to the Approved 
Work Plan (QAPP - Appendix C), Former Sylvania Electric 
Products Incorporated Facility Cantiague Rock Road, Hicksville, 
New York. Syracuse, New York.  

"* United States Department of Energy (USDOE). 1990. Environmental 
Measurements Laboratory (EML) Procedures Manual, 27th Edition, 
Volume 1. New York, New York.  

" United States Environmental Protection Agency (USEPA). 1980.  
Prescribed Procedures for the Measurement of Radioactivity in 
Drinking Water, EPA-600/4-80-032. Washington D.C.  

Deviations from the QA/QC criteria were qualified based on guidance 
provided in the following documents: 

" Science Applications International Corporation (SAIC). 1992.  
Laboratory Data Validation Guidelines for Evaluating Radionuclide 
Analyzes, 143-ARCS-92.01, Revision 05. Oak Ridge, Tennessee.  

" USDOE. 1995. Guidance for Radiochemical Data Validation, RD4.  
Gaithersburg, Maryland.  

1.3. Analytical methods 

The environmental samples collected for this investigation were 
submitted to O'Brien & Gere Laboratories, Inc. of Syracuse, New York 
for radiochemistry analyses including gamma spectrometry, and alpha 
spectrometry (thorium 228, 230, and 232, and uranium 234, 235, and 
238) using LANL, USDOE and USEPA Methods. The methods used in 
this investigation are presented in Table 1-2.

O'Brien & Gere Engineers, Inc. 4 
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1. Introduction 

Table 1-2. Analytical method references 

Parameter Method Reference 

Gamma spectrometry LANL ER-1 30 modified, 901.1 modified 1,3 

Thorium 228, 230, 232 EML TH-01 modified, 907.0 2, 3 

Uranium 233/234,235/236, 238 EML U-02 modified, 907.0 2, 3 

Notes: 
1. Los Alamos National Laboratory (LANL). 1995 Health and Environmental Chemistry: Analytical Techniques, Data 

Management, and Quality Assurance, LA-1 0300-M, Vol. II. Los Alamos, New Mexico.  
2. United States Department of Energy (USDOE). 1990. Environmental Measurements Laboratory (EML) 

Procedures Manual, 27th Edition, Volume I.New York, New York.  
3. United States Environmental Protection Agency (USEPA). 1980. Prescribed Procedures for the Measurement of 

Radioactivity in Drinking Water, EPA-600/4-80-032. Washington D.C.

The following chapters of this document address distinct aspects of the 
validation process. Chapter 2 lists the data QA/QC protocols used to 
validate the sample data. Specific QA/QC deviations and qualifications 
performed on the sample data are discussed in Chapter 3. Data 
completeness and usability are discussed in Chapter 4. Chapter 5 
presents the Data Usability Summary Report (DUSR) Summary 
Information. The samples submitted for gamma spectrometry analyses 
that were qualified as a result of blank excursions are summarized in 
Appendix A.

Final: June 5, 2001 5 
I \DIV82\PROJECTS\5816\.5816009\5_RPTS\DATAVAL\RevisedMaylO I0GTE Hicks Radio final doe

O'Brien & Gere Engineers, Inc.



Data Validation - Former Sylvania Electric Products

Final: June 5, 2001O'Brien & Gere Engineers, Inc. 6 
I NDIV82TPROJECTSM5816\5816009\5_RPTS\DATAVAL\RevisedMaylOIGTE Hicks Radio final doc

I --



2. Data validation protocols

2.1. Sample analysis parameters 

The validation of analyses for this project used guidance presented in the 
QAPP (O'Brien & Gere 2000), the analytical methodology, and the data 
validation guidelines referenced in Chapter 1 herein.  

The following QA/QC parameters were evaluated for the radiochemistry 
(gamma spectrometry, alpha spectrometry) analyses (where applicable): 

"* Holding times and sample preservation, 
"* Calibration 
"* Blank analysis 
"* Tracer recovery (alpha spectrometry) 
"* Laboratory Control Sample (LCS) 
* Matrix spike (MS) analysis 

Duplicate analysis 
Field duplicate analysis 

* Radionuclide quantitation and detection evaluation 
* Chemical separation specificity (alpha spectrometry) 
* Target radionuclide list identification (gamma spectrometry) 
* Tentatively identified radionuclides (gamma spectrometry) 
' Systemipeiformance 
* Documentation completeness 

Since radium-226 is a gamma emitter that is interfered with by the 
presence of uranium-235, the results for isotope radium-226 were 
generated -by O'Brien & Gere Engineers. The radium-226 results were 
calculated using the average of the results from the forth and fifth 
daughters, bismuth-214 and lead-214, respectively. Bismuth-214 and 
lead-214 were used to report radium-226 for the following reasons: the 
isotopes were assumed to be in equilibrium by the time of sample 
analysis, they have multiple emission lines, and they have comparable 
detection limits.  

The results for isotope radium-226 w'ere not reported by O'Brien & 
Gere's laboratory for environmental samples and field duplicates in the 
final data packagei. Data validation was performed on the laboratory 
data. Qualifiers -which were applied to'the laboratory results for bismuth
214 and lead-214 due to the analysis excursions, including laboratory 
control sample and field duplicate excursions, were transposed to the 

Final: June 5, 2001 7 O'Brien & Gere Engineers, Inc.  
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radium-226 results generated by O'Brien & Gere Engineers. Qualifiers 
resulting from blank contamination were only applied to the laboratory 
results of bismuth-214 and lead-214 as the result of the evaluation of the 
associated blanks analyzed by the laboratory.  

2.2. Data validation qualifiers 

The following guidelines are used regarding the assignment of qualifiers 
and the use of qualified data: 

" In a case when several qualifiers are applicable to the same analyte, 
the cumulative effect of the various QA/QC excursions is employed 
in assigning the final data qualifiers. For example, if a sample result 
is affected by blank contamination for which the "BU" qualifier is 
applied, but LCS excursions result in the qualification of the sample 
result as approximate (application of the "J" qualifier), the final data 
qualifier is the "BUY' qualifier.  

"* QA/QC excursions which do not result in the qualification of an 
analyte, or which result in additional qualification of the analyte with 
the same qualifier, are not discussed.  

" The use of approximated analytical data for quantitative uses is 
consistent with the guidance presented in the USEPA Risk 
Assessment Guidance for Superfund (USEPA 1992).  

The following qualifiers have been used in this data validation.  

"BU" This qualifier is applied when blank results are statistically 
evaluated and when the associated sample result is qualified as a 
result of the blank evaluation to indicate an approximate result.  
This qualifier can be interpreted as meaning that there is no 
statistical difference between the sample result and the blank 
result.  

"J" An unusually uncertain result is assigned a J qualifier.  

"JI" Indicates that the result should be considered approximate due to 
the presence of peak interference or radionuclides detected using 
three energy lines or less in the gamma spectrometry data.  

2.3. Data Usability Summary Report (DUSR) questions 

The DUSR determines whether or not the data meets site-specific criteria 
for data quality and use.

O'Brien & Gere Engineers, Inc. 8 
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2. Data validation protocols

The DUSR was developed by reviewing and evaluating the analytical 
data packages. During the course of this review the following questions 
were addressed: 

1. Is the data package complete as defined under the requirements for 
the NYSDEC ASP Category B or USEPA CLP deliverables? 

2. Have all holding times been met? 
3. Do all the QC data: blanks, instrument tunings, calibration standards, 

calibration verifications, surrogate recoveries, spike recoveries, 
replicate analyses, laboratory controls and sample data fall within the 
protocol required limits and specifications? 

4. Have all of the data been generated using established and agreed 
upon analytical protocols? 

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and quality control verification forms? 

6. Have the correct data qualifiers been used? 

The answers to the questions presented by the DUSR are presented in the 
following sections of the report and in the DUSR Summary section in 
Chapter 5.
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3. Data quality evaluation

3.1. Summary 

This chapter summarizes the QAIQC parameters, validation criteria, and 
qualifications applied to •the sample data. It is organized and discusses 
observations -onh. the basis - of gamma spectrometry and alpha 
spectrometry, respectfully. It -describes those parameters found to meet 
the validation criteria','and identifies when the QA/QC parameters 
specified in Section 2 that did not meet criteria. Samples that required 
qualification are described in the following sections, and are identified 
by the description documented on the sample chain-of-custody records.  

3.2. Gamma spectrometry analyses 

3.2.1. Criteria 

The QA/QC parameters presented in Section 2.1 for radiochemistry were 
applied to the environmental samples listed in Table 1-1. The following 
QA/QC parameters were found to meet validation criteria: 

"* Holding times and sample preservation, 
"* Calibration 

'Radionuclide quintitatior and detection evaluation 
*- System performance 

3.2.2. Blankanalysis 

The blank results were evaluated using the following statistical approach: 
if the'samnple' result minuis the blank result was less than two times the 
quadratic 'sum -of the sample and -blank errors, the qualifier "BU" was 
applied to'the sample i'sult. The "two times" factor can be interpreted in 
terms-of a confidence liriiit that the true sample result is greater than the 
true blank result. Assuming a Gaussian distribution for the errors, the 
two factor corresponds to a 99% confidence limit that the true sample 
result is greater than the true blank result. The samples qualified as a 
result of the statistical evaluation of the blank results are summarized in 
the table in Appendix A.  

Final: June 5, 2001 11 --O'Brien & Gere Engineers, Inc.  
I \DIV82\PROJECTS\5816\55816009\5 RPTS\DATAVAL\RevisedMayI01GTE Hicks Radio final doc



Data Validation - Former Sylvania Electric Products 

3.2.3. LCS analysis 
The LCS results were evaluated using the following statistical approach: 
if the absolute value of the LCS recovery value minus the expected LCS 
recovery value was greater than two times the quadratic sum of the errors 
of the results, the qualifier "J' was applied to the sample result 
associated with the LCS analysis. The radionuclide radium-226, which 
was used to prepare the LCS samples, was used to represent the response 
of the remaining gamma spectrometry isotopes. The samples qualified as 
a result of the statistical evaluation of the LCS results are summarized in 
the following table: 

Table 3-1. LCS evaluation foragamma spectrometry analyses 

LCS ID Affected sample results Action 
L121400S1D SB-149 (6) j 

SB-154 (4'-8') 
SB-146A (1') 
SB-146B (I-) 
SB-141 (16'-20) 
SB-142 (8'-12') 
SB-143 (4--8) 
SB-138 (16!-20) 
SB-140 (4) 

L121400S1E SB-147 (16-20) 
SB-155 (4--8-) 
SB-157 (12-16-) 
SB-156 (4ý-8) 
SB-159 8--12') 
SB-130 (16-20') 
SB-131 (4'-8') 
SB-127 (0'-4) 
SB- 34 (12'-16') 
SB 134D (16'-20') [SB-134(12'-16')]* 
SB-132 (=1') 
SB-135 (8-12)

Target analytes qualified for each affected sample include 
Actinium-228, bismuth-211, bismuth-212, bismuth-214, cesium-137, francium-223, lead-210, lead-211, lead-212, lead-214, potassium-40, protactinium-231, protactinium-234, protactinium-234m, radium-223, radium-224, thallium
208, thorium-227, thonum-231, thorium-234, uranium-235.

3.2.4. Matrix spike analysis 
Matrix spike samples that were collected for this investigation were 
designated only for gamma spectrometry analysis. In accordance with 
gamma spectrometry methods, MS analysis is not performed for gamma 
spectrometry. The collection and designation of samples for MS analysis 
had no impact on the validation of the data.  

3.2.5. Duplicate analysis 
The duplicate results were evaluated using the following statistical 
approach: if the ratio of the absolute value of the difference between the 
duplicate results and the quadratic sum of the errors of the results, or
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I.\DIV82\PROJECTS\5816\5816009\5_RPTS\DATA VAL\RcvisedMaylO1GTE Hicks Radio final doc

Final: June 5, 2001



3 Data quality evaluation

relative error ratio (RER), was greater than 3, the qualifier "J" was 
applied to the associated sample result. In the case that there was a result 
for one of the samples and the* other was not detected, the minimum 
detectable concentration (MDC) was used from the non-detected result 
for the calculation.  

Since the original duplicate results failed laboratory criteria, the 
laboratory repeated the duplicate analyses. The second set of duplicate 
samples also failed laboratory criteria. Both results were reported in the 
data package.  

The samples qualified as a result of the statistical evaluation of the 
duplicate results are sumnmarized in the following table:

- -Table 3-2. Duplicate evaluation forgamma spectrometry analyses 
---Duplicate ID _- Radionuclide RER Affected sample results

en 10a In-~ 15A. ~.
SB-162(0'-4')

KaiumI-224

7.0
SB-160(0'-4') J 

SB-162(0'-4') -J 

SB-163(0'-4') J 

SB-164(0'-4') j 

SB-165(0'-4') J 

SB-161D(16'-20') J 

SB-166(8'-12') J 

SB- 36(0'-4') J 

SB-137(0'-4') --- J 

SB-145(12'-16') J 

- SB-169(12'-16'). J 

SSB-161(0'-4') - J 

SB-158(16'-20') - J 

Note, RER indicates relative error ratio.  

3.2.6. Field duplicate analysis 
The'field duplicate results were evaluated using the following statistical 
approach: if the ratio of the absolute value of the difference between the 
duplicate results and the quadratic sum of the errors of the results, or 
relative error ratio (RER), was' greater-than 3, the qualifier 'T' was 
applied to the field duplicate and the associated sample. In the case that 

Final: June 5, 2001 13 O'Brien & Gere Engineers, Inc., 
I \DIV82\PROJECTS\5816\5816009xSRPTS\DATAVAL\RevisedMaylO1GTE Hicks Radio final doc

Action

JS5B-126(16'-20') --



Data Validation - Former Sylvania Electric Products 

there was a result for one of the samples and the other was not detected, 
the minimal detectable concentration (MDC) was used from the non
detected result for the calculation.  

Qualification of the native sample and the associated field duplicate 
sample, performed as a result of the statistical evaluation of the field 
duplicate results, are summarized in the following table: 

Table 3-3. Field duplicate evaluation for gamma spectrometry analyses 

Field Duplicate ID Radionuclide RER Action 
SB-120D (12'-16')/ Actinium-228 3 85E-02 j SB-120(12'-16') 

Bismuth-214 5.46E-03 j 

Cesium-137 6 54E-06 j 

Lead-211 4.12E-01 j 

Lead-214 832 j 

Potassium-40 4.45E+01 j 

Protactinium-231 1.59E-01 J 

Protactinium-234 4 01E-01 j 

Protactinium-234m 4.34E+01 j 

Radium-224 5.71 J 

Thallium-208 3.73 j 

Thorium-231 4.11E-01 j 

Thonum-234 3.51E+03 j 

SB-153D (8'-16')/ Actinium-228 6.02E-01 j SB-153(0.5'-2') 

Bismuth-211 3.45E+01 J 

Bismuth-212 9.56E+00 J 

Bismuth-214 3.51E-03 J 

Cesium-1 37 4.OOE-02 j 

Lead-211 5.35E-02 J 

Lead-214 4.92E-02 J 

Radium-223 3.75E-02 J 

Thorium-227 7.61 E-03 J 

Thonum-231 3.31 E-01 J 

Thonum-234 3.98E+01 J
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3. Data quality evaluation 

Table 3-3. Field duplicate evaluation for gamma spectrometry analyses 

Field Duplicate ID Radionuclide , RER Action 

SB-134D,(16'-20')/ Actinium-228 4.76E-02 , J 
SB-134(12'-16') __ 

Bismuth-212 3.33 J 

Bismuth-214 8.76E-01 

Francium-223 3.08 

"Lead-210" 3.23E+02 

Lead-212 7.72E-01 

Lead-214 3.82E+01 

Potassium-40 4.56E+01 

Protactinium-234 9.47E-01 

Radium-224 5.05E-01 

Thallhum-208 3.54 

Thorium-227 333 

Uranium-235 5.42 

SB-161D (16'-20')/ Bismuth-212 4.63 
SB-161(0'-4') 

Bismuth-214 8.02 

Cesium-137 9.20E-02 

Francum-223 3.89E-01 

Lead-210 3.35 

Lead-211 6.25 

Lead-212 5.29E-03 

Protactinium-231 7.50E-01 

Protactinium-234 5.93E-01 

Protactinium-234m 6.61 

Thallium-208 4.23E-02 

Thonum-231 9.35E-02 

Note: 
RER indicates relative error ratio.
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Data Validation - Former Sylvania Electric Products 

3.2.7. Target radionuclide list identification 
The radiochemical data generated for this investigation was evaluated for 
gamma peak interference. For this investigation, the gamma 
spectrometry data was corrected for uranium-235. In addition, 
radionuclides detected by gamma spectrometry with three or less energy 
lines include potassium-40, lead-210, bismuth-21 1, lead-21 1, bismuth
212, radium-224, protactinium-23 1, thorium-23 1, thorium-234, cesium
137, thallium-208, francium-223, and protactinium-234m. In the case 
that gamma peaks that interfere with the quantitation of the radionuclide 
of interest, or radionuclides detected using three energy lines or less are 
present, and correction was not performed, the result is qualified as "JI".  
Qualifiers applied to sample results as a result of gamma peak 
interference or energy line evaluation are summarized in the following 
table: 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result Qualifier
SB 110 (21-22) Potassium-40 

SB 110 (21-22) Thorium-231 

SB 110 (21-22) Thonum-234 

SB 110 (21-22) Protactinium-234m 

SB- 111 (0-4') =2' Potassium-40

1 .UUI--+U 1 JI

Z.UUrt-UU JI

1.70E+01

JI
Ji

1.30E+01

SB-111 (0-4-) =2' Radium-224 7.30E+00 JI 

SB-111 (0-4') =2- Thalium-208 1.4E+00 Ji

OD 444 tfl A*S Y%* -. --
- I I I kU- +) =/L

61-111 (U-4) =2"

Inorlum-231

Thonum-234

5.30E+00 JI

8.20E+01 JI
SB-112 (2'-3') Bismuth-212 6.OOE+O0 JI 

SB-1 12 (2'-3') Potassium-40 9.70E+00 JI 

SB-112 (2--3-) Thalhium-208 1.OOE+O0 JI 

SB-112 (2'-3') Protactinhum-234m 1.20E+02 JI 

SB-1 12 (2'-3') Radium-224 6.00E+00 Ji 

SB-1 12 (2'-3') Thonum-231 5.80E+00 JI 

SB-112 (2'-3') Thonum-234 6.30E+01 JI 

SB-113 (13 5-14') Bismuth-212 5.70E+01 JI 

SB-113 (13.5-14') Cesium-137 1.50E-01 JI 

SB-113 (13.5--14-) Thallium-208 1.30E+01 Ji
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3 Data gitaluv evaluation 

Table 3-4. gamma spectrometty interfe'rence and energy hines evaluation, 

Sample ID Radionuclide Sample Result Qualifier 
SB-1 13 (13.6'-14') Francium-223 1.30E+00 J 

SB-1 13 (13.6'-1 4) Protactinium-234m -4.50E+02 J 

-SB-113 (13.56-14') Potassium-40 1.40E+01 Ji 

-SB-113 (13.6'-14') Protactinium-231 3.10E+01 JI 

SB-113 (13.6'-14') Radium-224 5.50E+01 JI 

SB-113 (13.6'-14') Thonum-234 2.70E+02 Jil 

-SB-I 15 (8!-12') Potassium-40 7.60E+00 JI 

SBA116 (16-20') Cesium-137 1.20E-02 Ji 

-S6-1 16 (16-20') Potassium-40 5.40E+00 JA 

* SB-114(20') Potassium-40 6.OOE+O0 Ji 

SB-113B (16'-20') Potassium-40 4.30E+00 Ji 

SBA113C (12Z-16') Bismuth-212 I.OOE+01 JI 

S136-113C (12Z-1 6) Thallhum-208 2.20E+00 Ji 

SB-113C (12'-16') Protactinium-234m 1.30E+02 J 

SB-113C (12'-16') Potassium-40 7.70E+00 - l 

_SB-1 13C (12Z-16') Radium-224 1.40E+01 J 

SBA-1 3C (12Z-16') Thorium-231 4.90E+00 JI 

S B-1 13C (12'-16') -Thonum-234 7.20E+01 JI 

SB-117 (12') Potassium-40 8.20E+00 JI 

SBA117 (12') Thallium-208 -2.OOE-01 JI 

SBA117 (12) -Thodum-234 5.70E+00 Jj 

SB-118 (17.56-20.0) Potassium-40 8.10E+00 J 

SB-118 (17.56-20.0') Radium-224 4.70E+00 JI 

SBA118 (17.56-20.0') Thallium-208 9.80E-02 Ji 

SB-I 18 (17.56-20.0') -Thorium-234 5.60E+00 Ji 

SB-120 (12'-16') Potassium-40 5.90E+00 Ji 

SB-120 (12'-16') Protactinium-234m 1.40E+02 JI 

-SB-120 (12'-16') Thorium-231 6.40E+00 Il 

-SB-120 (12'-1 6) Thorium-234 8.OOE+01 'jI 

SB3-1 19 (12'-16') Francium-223 7.60E-01 ~jl 
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Data Validation - Former Sylvania Electric Products 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result Qualifier 
SB-1 19 (12'-16') Protacttnium-234m 2.2E+02 JI 

SB-119 (12--16') Potassium-40 8.90E+00 JI 

SB-119 (12'-16') Radium-224 1.10E+01 JI 

SB-119 (12!-16') Thorium-231 1.20E+01 JI 

SB-119 (12'-16') Thonum-234 1.60E+02 JI 

SB-120D (12--16') Thalhum-208 2.70E-01 JI 

SB-120D (12'-16') Protactinium-234m 6.10E+01 JI 

SB-120D (12'-16-) Potassium-40 8.30E+00 JI 

SB-120D (12--16') Thorium-234 4.OOE+01 JI 

SB-124 (12'-16') Potassium-40 9.60E+00 JI 

SB-124 (12--16') Thonum-234 9 30E+00 JI 

SB-125 (=4') Potassium-40 7.70E+00 JI 

SB-125 (=4') Thalium-208 2.60E-01 JI 

SB-121 (18'-20') Potassium-40 7.60E+00 JI 

SB-121 (18-20') Thonum-234 1.30E+01 JI 

SB-122 (12--16') Potassium-40 5.70E+00 JI 

SB-123 (8'-12') Potassium-40 5.90E+00 JI 

SB-129 (2-3') Thallhum-208 6.40E-01 JI 

SB-129 (2-3') Protactinium-234m 7.10E+01 JI 

SB-129 (2-3') Potassium-40 8.40E+00 JI 

SB-129 (2-3') Thonum-231 3.60E+00 JI 

SB-129 (2-3-) Thonum-234 4.10E+01 JI 

SB-148 (9') Potassium-40 7.20E+00 JI 

SB-148 (9) Thallium-208 9 80E-02 JI 

SB-148 (9') Radium-224 3.80E+00 JI 

SB-148 (9') Thorium-231 3.00E+00 JI 

SB-148 (9') Thonum-234 2 70E+00 JI 

SB-149 (6) Potassium-40 9.30E+00 JI 

SB-149 (6') Thallium-208 1 80E-01 JI 

SB-150 (1--2') Bismuth-212 1.70E+00 JI
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3. Data qualiz evaluation 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Samp~le ID Radionuclide :Samnpl& Result Qualifier 
SB-150 (V-2) Potassiumn-40 -9.40E+00 Jj 

SB-i150 (V-2) Radium-224 -2.10E+01 J 

SB-I 50 (1'-2') Thallium-208 *5.30E-01 J 

SBAI5O (1'-2') Thonumn-234 9.40E+00 JI 

SB-151 (1') Bismuth-212 2.OOE+O1 JI 

SB5-151 (1i) Potassium-40 1.20E+01 JIl 

SB-151 (1') Protactinium-231 - '7.50E+00 JI 

SB-151 (1') Thallium-208 5.20E+00 Ji 

SB 5-151 (1') Protactinjumn-234m 5.90E+01 .11 

SB-151 (1.) Radium-224 1 .80E+02 JI 

-58-151 (1') Thonum-231 i.OOE+O1 Ji 

SB5-151 (1') Thorium-234 1.60E+01 Ji 

SB-I152 1V (8"-14-) -Bismuth-212 1.40E+01 J 

SB-i152 1I (8"-14") Potassium-40 9.80E+O00J 

- SB-i 52 1- (8"-14") Protactinium-231 4.OOE+OO J 

SB-i 52 1 (8-14") Radium-224 1.40E+02 J 

SB-i152 1- (8'-14") Thonumn-231 .1.40E+01 J 

SB-i152 1I (8"-14") Thaliium-208 4.20E+O00J 

SB-I 52 1- (8"-14") Protactinium-234m 1.20E+02 J 

SB-i152 1- (8"-14") Thonum-234 7.70E+01 J 

SB-153 (0.5'-2') Bismuth-212 4.90E+00 A J 

SB-i 53 (0.5-2') Potassium-40 -9.OOE+OO J 

SB-I 53 (0.5'-2) -Radium-224 4.30E+01 I 

SB-i 53 (0.5'-2') Thallium-208 1.20E+00 J 

SB-i153 (0.5'-2') Protactinium-234m '9.20E+01 J 

SB-i153 (0.5'-2) .~Thorium-234 5.70E+01 J 

SB-153D (8-16') Bismuth-212 '9.50E+00 J 

SB-i153D (8-16') Potassium-40 9.60E+00 

SB-I153D (8-16') Radium-224 7.80E+01 J 

SB-153D (8-16') Cesiumn-1 37 1.40E-01 J

Fria:i:June5.400uu11Y 
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Data Validation - Former Sylvania Electric Products 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result Qualifier 
SB-153D (8-16') Thallium-208 2.30E+00 JI 

SB-153D (8-16') Protactnjum-234m 1.20E+02 JI 

SB-153D (8-16') Thonum-231 3.40E+00 JI 

SB-153D (8-16') Thorium-234 2 80E+01 JI 

SB-154 (4'-8') Potassium-40 8.OOE+00 JI 

SB-154 (4'-8') Radium-224 2.60E+00 JI 

SB-1 54 (4'-8') Thalhum-208 2.10E-01 JI 

SB-146A (1') Potassium-40 9.50E+00 JI 

SB-1 46A (1) Radium-224 1.40E+01 JI 

SB-146A (1-) Thallium-208 3.90E-01 JI 

SB-146A (1') Protactinium-234m 1.40E+01 JI 

SB-146B (1') Bismuth-212 1.70E+00 JI 

SB-146B (1') Thallium-208 2.60E-01 JI 

SB-146B (1') Protactinium-234m 1.20E+01 JI 

SB-146B (1') Potassium-40 8.OOE+00 JI 

SB-146B (1) Radium-224 2.20E+00 JI 

SB-146B (1') Thorium-234 7.80E+00 JI 

SB-146C (2-) Potassium-40 1.10E+01 JI 

SB-146C (2') Thalhum-208 5.90E-01 JI 

SB-146C (2') Radium-224 1.90E+01 JI 

SB-141 (16'-20) Potassium-40 5.10E+00 JI 

SB-141 (16-20) Radium-224 1.40E+00 JI 

SB-142 (8ý-12) Potassium-40 8 40E+00 JI 

SB-142 (8--12) Radium-224 2.90E+00 JI 

SB-142 (8--12) Potassium-40 1.OOE+01 JI 

SB-142 (8'-12) Thallium-208 1.60E-01 JI 

SB-142 (8'-12) Radium-224 1 80E+00 JI 

SB-138 (16-20) Potassium-40 8.30E+00 JI 

SB-138 (16'-20) Thallium-208 1.20E-01 JI 

SB-138 (16-20) Radium-224 1 50E+00 JI
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3 Data quality evaluation 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result - Qualifier 

SB-1 39 (4') Potassium-40 8.70E+00 J 

-SB-i 39 (4') Radium-224 1.70E+01 J 

ISB-1 39 (4) Thorium-234 9.10E+00 J 

SB-i139 (4') Thaliium-208 5.20E-01 J 

SB-i139 (4') Protactinium-234m 2.50E+01 J 

SB-i140 (4') Potassium-40 - 9.50E+00 - JIl 

SB-140 (4') Radium-224 7.30E+00 Il 

SB-140 (4') Protactinium-234m 1.30E+01 J 

SB-140 (4') Thonum-234 - 2.90E+00 JI 

SB-147 (16-20') Potassium-40 6.10E+00 JI 

SB-i 55 (4'-8') Potassium-40 9.20E+00 J1I 

-SB-i 55 (4'-8') Thallium-208 2.70E-01 JIl 

*SBAi55 (4'-8') Radium-224 8.30E+00 JI 

-- SBI-157 (12'-16') Potassium-40 8.OOE+00 JI 

SB-157 (12'-16') Radium-224 1.40E+00 JI 

--- SB-i 56 (4'-8') Potassium-40 6.90E+00 JI 

SB-i156 (4'-8') Thallium-208 1.60E-01 JA 

S B-I 56 (4'-8') Radium-224 1.20E+00 JI 

SB-144 (6') Potassium-40 8.40E+00 JA 

SB-144 (6') Thalitum-208 6.20E-01 JI 

SB-i 44 (6') Protactinium-234m 3.10QE-01 - Jl 

SB-i159 (8'-12') Potassium-40 6.80E+00 JI 

SB-i 59 (8'-12') Radium-224 1.OOE+01 Ji 

-SB-i 59 (8'-12') Thallium-208 3.90E-01 J 

SB-159 (8'-12') Thonum-234 2.70E+O00J 

SB-i130 (16'-20') -Potassium-40 1l.20E+01 J 

-SB-130 (16'-20') Radium-224 2.90E+00 JI 

SB-131 (4'-8') Potassium-40 9.60E+00 - JI 

SB-131 (4'-8') Radium-224 1 .80E+00 Ji 

S B-i 27 (0'-4') Potassium-40 7.80E+00 djl 
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Data Validation - Former Sylvania Electric Products 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result Qualifier 
SB-127 (0'-4') Thalltum-208 2.20E-01 JI 

SB-127 (0'-4') Protactinium-234m 4.20E+01 JI 

SB-127 (0-4') Thonum-234 2.20E+01 JI 

SB-133 (0'-4) Potassium-40 1 OOE+01 JI 

SB-133 (0'-4) Radium-224 4.80E+00 JI 

SB-133 (0-4) Thonum-231 4.50E+00 JI 

SB-133 (0'-4') Thalhum-208 7.80E-01 JI 

SB-133 (0'-4') Protactinium-234m 1.10E+02 JI 

SB-133 (0'-4') Thonum-234 7 30E+01 JI 

SB-134 (12-16-) Potassium-40 6.OOE+00 Ji 

SB-134 (12'-16') Thallium-208 2 OOE-01 JI 

SB-134 (12--16-) Radium-224 3.80E+00 JI 

SB-134D (16'-20') Potassium-40 7.30E+00 JI 

SB-128 (0-4') Potassium-40 1.50E+01 JI 

SB-128 (0-4) Thallium-208 4.70E-01 JI 

SB-128 (0'-4') Radium-224 2.60E+00 JI 

SB-132 (=1') Potassium-40 9.30E+00 JI 

SB-132 (=1') Thalhum-208 2.90E-01 JI 

SB-132 (=1') Thorium-234 6.40E+00 JI 

SB-135 (8-12) Potassium-40 9 OOE+00 JI 

SB-135 (8-12) Radium-224 1.70E+00 JI 

SB-145 (12'-16-) Bismuth-212 1.OOE+01 JI 

SB-145 (12'-16') Potassium-40 5 80E+00 JI 

SB-145 (12'-16') Thallium-208 3 60E+00 JI 

SB-145 (12'-16') Protactinium-234m 2 20E-03 JI 

SB-145 (12--16') Protactinium-231 9 00E+00 JI 

SB-145 (12'-16') Thonum-234 1.20E+03 I 

SB-169 (12'-16') Potassium-40 6.40E+00 JI 

SB- 69 (12'-16-) Thallium-208 6.10E-01 JI 

SB-169 (12--16-) Protactinium-234m 1 20E+02 JI
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3 Data q~uality evaluation 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID -Radionuclide Sample Result Qualifier 
SB-i169 (12'-1 6) Thorium-231 7.1 OE+00 J I 

SB-169 (12'-16') Thorium-234 ý,6.70E.01 JI 

-SB-i 26 (16'-20') Potassium-40 8.1 OE+00 JI 

SB-126 (16-20) Radium-224 - 5.50E+00 JI 

-SB-1 26 (16-20') Thoraum-234 7.20E+00 JI 

-SB-I 60 (0'-4') Potassium-40 9.10E+00 Jil

SB-I160 (0'-4') Thallium-208 4.OOE-01 JI 

SB-i160 (0'-4') Radium-224 1.10E+01 J 

-- SBA161 (0'4') Potassium-40 1.OOE+O1 Ji 

SB-161 (0'4') -Thallium-208 5.1 OE-01 J 

-SB-i162 (0'-4') Potassium-40 1.20E+01 J I 

SB-I 62 (0'-4') Thallium-208 4.30E-01 ýj1 

SB-I 62 (0'-4') Radium-224 I1.30E+01 Ji 

SB-I 63 (0'-4') Potassium-40 8.60E+00 Ji 

SB-1 63 (0'-4') Radium-224 4.80E+00 JA 

SB-163 (0'-4') Thonum-231 1.80E+01 JI 

- SB-I 63 (0'-4') -Thallium-208 3.70E-01 Ji 

SB-I 63 (0'-4') Protactinium-234m 4.70E+2 Ji 

SB-i163 (0'-4') - Thonum-234 2.60E+02 Ji 

SBA164 (0'-4') Potassium-40 1.10E+01 JI 

SB-I164 (0'-4') Thallium-208 -. 3.80E-01 JI 

SB-I164 (0'-4') Radium-224 '2.70E+00 J 

SB-165 (0'-4') Potassium-40 1.40E+01 J 

SB-I165 (0'-4') Radium-224 1.20E+01 J 

SB-i165 (0'-4') - Thonum-234 7.50E+00 J 

SB-161D (16'-20') Potassium-40 1.OOE+01 J 

SB-161D (16'-20') Radium-224 -~.2.40E+00 J 

SB-161D (16-20') -Thalhum-208 -,3.80E-01 Ji 

SB-161D (16'-20') Thorium-234 1.40E+01 iI 

SB-166 (8'-12') Lead-210 5.10E+00 Ji 
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Data Validation - Former Sylvania Electric Products 

Table 3-4. gamma spectrometry interference and energy lines evaluation 

Sample ID Radionuclide Sample Result Qualifier 
SB-166 (8--12-) Radium-224 5 OOE+01 JI 

SB-166 (8'-12') Thonum-231 1.70E+01 JI 

SB-166 (8-"12) Thalltum-208 1.90E+00 JI 

SB-166 (8'-12') Protacbnium-234m 3.10E+02 JI 

SB-166 (8--12') Francium-223 3.OOE+00 JI 

SB-166 (8--12-) Thonum-234 2.90E+02 JI 

SB-158 (16-20') Potassium-40 8.OOE+00 JI 

SB-1 36 (0'-4') Potassium-40 1.OOE+01 JI 

SB-136 (0-4-) Radium-224 1.80E+01 JI 

SB-136 (0'-4') Thallium-208 4.50E-1 JI 

SB-1 36 (0'-4') Protactinium-234m 1.30E+02 JI 

SB-136 (0-4') Thorium-231 4 80E+00 JI 

SB-136 (0'-4') Thonum-234 8.OOE+01 JI 

SB-137 (0-4-) Potassium-40 9.30E+00 JI 

SB-137 (0'-4') Radium-224 4.OOE+00 JI 

SB-137 (0-4) Thonum-234 5.90E+00 JI 

3.2.8. Tentatively identified radionuclides 
Gamma spectra peaks in radionuclide analyses that are not isotopes are 
potentially tentatively identified radionuclides. These radionuclides are 
qualitatively identified by a radionuclide spectra library computer search 
and the identifications assessed by the data reviewer. Tentatively 
identified radionuclides were not required in this investigation.  

3.3. Thorium 228, 230, 232, and uranium 233/234, 235/236, 238 by alpha spectrometry 
analyses 

3.3.1. Criteria 
The QA/QC parameters presented in Section 2.1 for radiochemistry were 
applied to the environmental samples listed in Table 1-1. The following 
QA/QC parameters were found to meet validation criteria:
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3. -Data qualitv evaluation

"* Holding times and sample preservation, 
"* Calibration 
" LCS 
"* Duplicate analysis 
"* Chemical separation specificity 
"* System performance 
"* Documentation completeness 

3.3.2. Blank analysis 

The blank results were evaluated using the following statistical approach: 
if the sample result minus the blank result was less than two times the 
quadratic sum of the sample and blank errors, the qualifier "BU" was 
applied to the associated sample result. The "two times" factor can be 
interpreted in-terms of a confidence limit that the true sample result is 
greater than the true blank result. Assuming a Gaussian distribution for 
the errors, the two factors correspond to a 99% confidence limit that the 
true sample result is greater than the true blank result. The statistical 
evaluation of the blank results are summarized in the following table:

Table 3-5. Blank evaluation for thorium/uranium analyses 

Blank ID adinucde Blank Concentration ± Affected Sample 
Radionuclide - Uncertainty (pCi) Results Action 

PB013001 S3 Thoriurn-228 4.4E-02 ± 5.1 E-02 SB-120 (12-16') BU 
Note: .  
pCi indicates picocurnes 
Uncertainty indicates total propagated uncertainty, which includes counting error and non-counting error.  
PB indicates method (preparation) blank.  

3.33. Tracer recovery ..  
The tracer recovery in sample SB-120 (12-16') was greater than the 50
100% recovery criteria. In accordance with the radiochemistry 

-guidelines, results for-the sample With 'a tracer recovery outside of the 
control limits were qualified as "J". The sample qualified due to tracer 
recovery excursions are summarized in the'following table: 

Table 3-6. Tracer recovery evaluation for thorium/uranium analyses 

Sample ID Analysis -Recovery. Action 

-SB-120 (12-16') - Thorium-230 -........ 111% R -J 

Thonum-232 111%R J 

Thonrum-228 J J 

Note: 
% R indicates percent recovery.  
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Data Validation - Former Sylvania Electric Products 

3.3.4. Matrix spike analysis 
MS analyses were performed on internal laboratory batch samples using 
alpha spectrometry analysis and were evaluated during the validation 
process.  

3.3.5. Field duplicate analysis 

There were no samples collected for alpha spectrometry field duplicate 
analysis. Therefore, field precision for samples collected and submitted 
for alpha spectrometry analysis was not evaluated during the validation 
process.  

3.3.6. Radionuclide quantitation and detection evaluation 
Although the minimum sample size used to provide representative 
subsampling for alpha spectrometry is 1.0 gram for solid samples, the 
laboratory used 0.1 grams for samples SB-113 (13.5'-14'), SB-120 (12'
16'), SB-151 (1'), and SB-163 (0'-4') that were analyzed for alpha 
spectrometry. The laboratory used the smaller sample size since the 
samples were suspected to contain high concentrations of radionuclides.  
As a result of the smaller sample size, the results reported for the affected 
samples were qualified as approximate (J). The samples qualified due to 
sample size are summarized in the following table: 

Table 3-7. Sample size evaluation tor thonumi uranium analyses.  

Sample ID Analysis Sample size Action 
SB-113(13.5'-14') Thonum-228 Less than 1.0 gram J 

Thorium-230 j 
Thorium-232 J 
Uranium-233/234 Less than 1.0 gram J 
Uranium-235/236 j 
Uranium-238 j 

SB-120(12'-16') Thonum-2228 Less than 1.0 gram J 
Thorium-230 j 
Thonum-232 j 
Uranium-233/234 Less than 1.0 gram J 
Uranium-2351236 j 
Uranium-238 j 

SB-151 (1') Thonum-228 Less than 1.0 gram J 
Thorium-230 J 
Thorium-232 j 
Uranium-233/234 Less than 1.0 gram J 
Uranium-235/236 j 
Uranium-238 j 

SB-163(0'-4') Thorium-228 Less than 1.0 gram J 
Thorium-230 j 
Thorium-232 j 
Uranium-233/234 Less than 1 0 gram J 
Uranium-235/236 j 
Uranium-238 j
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4. Sumimary and data usability

This chapter summarizes the analytical data in terms of its completeness 
and usability. Data completeness is defined as the percentage of sample 
results that have been determined to be usable during the data validation 
process. Overall, 100 percent of the radiochemistry data were determined 
to be usable for qualitative and quantitative purposes.  

The samples collected from the former Sylvania Electric Products 
Incorporated facility in Hicksville, New York were evaluated based on 
QA/QC criteria established by methods as listed in Section 1.3, by the 
data validation guidelines listed in Section 1.2, and by the QAPP 
(O'Brien & Gere 2000) established for this project. Major deficiencies in 
the data generation process would have resulted in data being rejected, 
indicating that the data are considered unusable for either quantitative or 
qualitative purposes. Minor deficiencies in the data generation process 
resulted in some sample data being characterized as unusually uncertain, 
approximate. Identification of a data point as approximate indicates 
uncertainty in the reported concentration of the chemical, but not its 
assigned identity.  

The following paragraphs present the adherence of the data to the 
precision, sensitivity, accuracy, representativeness, comparability, and 
completeness (PSARCC) parameters.  

Precision is measured through the evaluation of field duplicate samples 
and laboratory duplicate samples. For the radiochemistry analyses, none 
of the data were rejected due to precision excursions.  

Sensitivity is established by reported detection limits that represent 
measurable concentrations of analytes that can be determined with a 
designated level of confidence. Sensitivity requirements were met for the 
sample data in this project.  

Matrix spike samples and LCS recoveries indicate the accuracy of the 
data. For the radiochemistry analyses, none of the data were rejected due 
to accuracy excursions.  

Holding times, sample preservation, blank analysis, and analyte 
identification and quantification are indicators of the representativeness 
of the analytical data. None of the radiochemistry data were rejected due 
to representativeness excursions.

Final: June 5, 2001 27 
IADIV82\PR0JECTS\5 816\5 816009\5_RPTS\DATAVAL\RcvisedMaylOIGTE Hicks Radio final doc"

O'Brien & Gere Engineers, Inc.



Data Validation - Former Sylvania Electric Products 

Comparability is not compromised provided that the analytical methods 
did not change over time. A major component of comparability is the use 
of standard reference materials for calibration and QC. These standards 
are compared to other unknowns to verify their concentrations. Since 
standard analytical methods and reporting procedures were consistently 
used by the laboratory, the comparability criteria for the analytical data 
were met.
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5. DUSR summary information

The DUSR was performed to determine whether or not the data meets 
site-specific criteria for data quality and use. The DUSR is developed by 
reviewing and evaluating the analytical data package. The following 
questions were addressed: 

1. Is the data package complete as defined under the requirements for 
the NYSDEC ASP Category B or USEPA CLP deliverables? 

The QAPP required that NYSDEC ASP Category B deliverables be 
provided by the laboratory for each data package. This requirement was 
met as it applies to the methods used by the laboratory for sample 
analysis. The evaluation of the sample data was completed using the 
information provided in the data packages provided by the laboratory.  

2. Have all holding times been met? 

The holding times were met for the radiochemistry analyses.  

3. Do all the QC data: blanks, standards, spike recoveries, replicate 
analyses, and sample data fall within the protocol-required limits and 
specifications? 

The laboratory used the laboratory control limits during the analyses 
performed for this sampling event. QA/QC deviations and qualifications 
performed on the sample data are discussed in Chapter 3. Major 
excursions were not detected for the radiochemistry data.  

4. Have all of the data been generated using established and agreed 
upon analytical protocols? 

The QAPP required that USEPA, LANL and USDOE methods are used 
in the analysis of samples collected for this sampling event. The 
laboratory used the required method protocols for the analyses 
performedfor this sampling event, which met data user and client needs.  

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and quality control verification forms? 

The evaluation of selected raw data confirmed information provided in 
the data packages.
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Data Validation - Former Sylvania Electric Products 

6. Have the correct data qualifiers been used? 

The laboratory applied the correct qualifiers to the sample data. The 
validation qualifiers were applied as required by validation guidelines as 
listed in Section 1.  
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Attachment A 
Blank evaluation for gamma spectrometry analyses 

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCi•g pCI 

... . ... . ...... .. . *. * . * . *.*. **.

Prep Blank ID 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB 110 (21-22) 
SB-11l (0-4') =2' 
SB-111 (0-4')=2' 
SB-11l (0-4') =2' 
SB-111 (0-4') =2' 
SB-11l (04') =2' 
SB-11l (04') =2' 
SB-11 (0-4') =2' 
SB-11l (0-4') =2' 
SB-111 (0-4') =2' 
SB-11l (0-4') =2' 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-112 (2'-3') 
SB-113 (13.5'-14') 
SB-113 (13.5'-14') 
SB-113 (13.5'-14') 
SB-I 13 (13.5'-14') 
SB-I 13 (13.5'-14') 
SB-113 (13.5'-14') 
SB-113 (13.5'-14')

div82.projectsl581 6009 5_rptsdata.vaPAppendDcABlanktableGTEHicks4Ol .•ds

PB120500S1 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Thalhum-208 
Thorium-227 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-1 37 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Bismuth-211 
Bismuth-214 
Cesium-1 37 
Francium-223 
Lead-210 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Radium-223 
Bismuth-211 
Bismuth-214 
Lead-21 0 
Lead-211 
Lead-214 
Protactinium-234 
Thorium-231

4.OOE-01 
7.80E-01 
8.80E-01 
1.80E-01 
4.30E-02 
6.80E-03 
1.10E+00 
-3 30E-01 
1.50E-01 
1.30E-01 
3 30E-02 
1.60E-02 
1.40E+00 
7.30E-02 
4.90E-02 
2.20E+00 
3.60E+00 
9.60E-01 
7.50E-02 
2.20E-01 
4.30E-01 

-1.OOE+00 
2.80E+00 
-2.90E-01 
1.40E+00 
1.90E+00 
8.10E-01 
8.OOE-02 
5.1 OE-02 
-1.60E-01 
-4.10E-01 
8.10E-01 
2.50E+00 
-2.90E-01 
5.40E-01 
1.80E+00 
5.40E-01 

-3.50E+00 
-1.90E+00 
6.30E-01 

-1.60E+00 
8.50E+00

1.10E+01 
4.50E+00 
7.70E+00 
2.30E+01 
4.1OE+00 
-4.90E+00 
1.10E+01 

-3.80E+01 
1.1OE+00 

-6.OOE+00 
7.90E+00 
7.00E+00 
2.40E+01 
-4.20E+00 
-8.10E+00 
4.50E+00 
7.70E+00 
2.30E+01 
4.1 OE+00 
-4.90E+00 
1.10E+01 

-3.80E+01 
-6.OOE+00 
7.90E+00 
-1.20E+02 
4.50E+00 
2.30E+01 
4.1 0E+00 
-4.90E+00 
1.10E+01 

-3.80E+01 
1.IOE+00 

-6.OOE+00 
7.90E+00 
7.OOE+00 
4.50E+00 
2.30E+01 
1.10E+01 
-3.80E+01 
1.10E+00 
7.90E+00 
4.O0E+00

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU
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Attachment A 
Blank evaluation for qamma spectrometrv analyses

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCi/g pCi

Prep Blank ID 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
S B-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-115 (8'-12') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-116 (16-20') 
SB-114(20') 
SB-114(20') 
SB-1 14(20') 
SB-1 14(20') 
SB-1 14(20') 
SB-I 14(20') 
SB-I 14(20') 
SB-114(20') 
SB-114(20') 
SB-114(20') 
SB-1 14(20') 
SB-1 14(20')

div82/projectsl581 6009%5rpts~data valtAppendvBlanktableGTEHicks4O1 .xls

PB120700S1 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thalhum-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Protactinium-234m

5.60E-01 
7.OOE-01 
3.50E-01 
2 OOE-01 
4.30E-02 
7.OOE-01 
-6.1OE-02 
1.30E-01 
3.20E-02 
2.40E-01 
8 30E-02 
4.60E+00 
-1.30E-02 
8.20E-01 
7.20E-02 
-1.50E-02 
8.50E-02 
3.30E-01 
8.20E-02 
3.OOE-01 
6.90E-01 
5.30E-01 
2.60E-01 
1.80E-02 
7.90E-02 
2.OOE+00 
4.OOE-02 
2.30E-01 
3.80E-01 
3.1 OE-02 
3.50E+00 
1.10E-01 
2.40E+00 
9.1 OE-02 
1.70E-02 
2.40E-01 
2.30E+00 
3.OOE-01 
7.OOE-01 
3.90E-01 
2.30E-01 
-1.1OE-02 
-6.20E-03 
2.1OE+00 
5.60E-02 
2.70E-01 
1.20E-01 
2.20E-02 
1.60E+00
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1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 

-1.10E+01 
7.OOE+01 
1.20E+01 
6.1OE+00 
4.40E-01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1OE+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.IOE+01 
7.OOE+01 
1.20E+01 
6.1 OE+00 
4.20E+01 
1.20E+00 
2.OOE+02 
3.10E+00 
6.80E+01 
1.70E+00 
9.20E-01 
4 60E+00 
1.30E+01 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.00E+01 
1.20E+01 
6.10E+00 
4.20E+01 
1.20E+00 
2.OOE+02

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for aamma spectrometry anal-ve

Client ID Radionuclide

SB-114(20') 
SB- 14(20') 
SB-1 14(20') 
SB-I 14(20') 
SB-I 14(20') 
SB-114(20') 
SB-114(20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113B (16'-20') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-113C (12'-16') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-117 (12') 
SB-118 (17.5'-20.0') 
SB-1 18 (17.5'-20.0')

drv82.projects%581 6009%5rpts~data val\AppendixABlanktableGTEHicks4O1 .)xs

Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thalhum-208 
Thorium-227 
Thorium-231 
Thorium-234 
Bismuth-211 
Cesium-1 37 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Actinium-228 
Bismuth-211
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Sample Result 
pClIg 

8.70E-02 
2.90E+00 
1.10E-01 
2.50E-02 
8.30E-02 
1.40E+00 
5.1OE-02 
2.40E-01 
1.70E-01 
4.50E-01 
1 l0E-01 

-1.90E-02 
6.40E-02 
-1.30E-01 
1.50E-02 
1.60E-01 
5.90E-02 
-1.90E-01 
7.40E-02 
9.70E+00 
-1.40E-02 
6.20E-01 
7.1OE-02 
-1.90E-02 
2.30E-01 
5.50E+00 
3.80E+00 
9.1OE-02 
1.40E-01 
1.30E+00 

-3 50E+00 
5.30E+00 
-2.40E-01 
1.10E+00 
5.50E-01 
8.80E-01 
4.10E-01 
2.80E-01 
1.40E-02 
-2.OOE-01 
2.60E+00 
5.40E-01 
1.O0E-01 
2 60E-02 
7.40E+00 
1.40E-01 
2.40E+00 
1.10E-01 
1.70E-01 
2.20E-01 
8.OOE-01

Blank Result 
pCi 

3.10E+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
6.10E+00 
4 40E-01 
4.20E+01 
1.20E+00 
2.00E+02 
3.10E+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
4.20E+01 
1.20E+00 
3.1 OE+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1OE+00 
6.80E+01 
9.20E-01 
4.60E+00 
1.10E+01 
1.20E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU
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Attachment A 
Blank evaluation for gamma spectrometry analyses 

Client ID Radionuclide Sample Result 
PCi/g 

SB-1 18 (17.5'-20.0') Bismuth-212 5.90E-01 
SB-118 (17.5'-20.0') Bismuth-214 3.30E-01 
SB-118 (17.5'-20.0') Cesium-137 2.60E-02 
SB-118 (17.5'-20.0') Francium-223 -3.60E-02 
SB-118 (17.5'-20.0') Lead-210 1.50E+00 
SB-118 (17.5'-20.0') Lead-211 6 00E-02 
SB-118 (17.5'-20.0') Lead-214 2.80E-01 
SB-118 (17.5'-20.0') Protactinium-231 -4.40E-01 
SB-118 (17.5'-20.0') Protactinium-234 -1.70E-01 
SB-118 (17.5'-20.0') Protactinium-234m 7.70E+00 
SB-I 18 (17.5'-20.0') Radium-223 -3.10E-02 
SB-118 (17.5'-20.0') Thallium-208 9.80E-02 
SB-1 18 (17.5'-20.0') Thorium-227 2.80E-01 
SB-118 (17.5'-20.0') Thorium-231 2.10E-01 
SB-118 (17.5'-20.0') Uranium-235 1.60E-01 
SB-120 (12'-16') Actinium-228 3.60E-01 
SB-120 (12'-16') Bismuth-211 5.00E-01 
SB-120 (12'-16') Bismuth-212 4.50E-01 
SB-120 (12'-16') Bismuth-214 1.20E-01 
SB-120 (12'-16') Cesium-137 1.30E-02 
SB-120 (12'-16') Francium-223 -4.60E-01 
SB-120 (12'-16') Lead-210 5.20E+00 
SB-120 (12'-16') Lead-211 -7.00E-01 
SB-120 (12'-16') Lead-212 3.40E-01 
SB-120 (12'-16') Lead-214 -1.70E+03 
SB-120 (12'-16') Protactinium-231 -1.30E-01 
SB-120 (12'-16') Protactinium-234 -9.90E-03 
SB-120 (12'-16') Radium-223 -5.00E-02 
SB-120 (12'-16') Radium-224 1.70E+00 
SB-120 (12'-16') Thallium-208 8.70E-02 
SB- 20 (12'-16') Thorium-227 1.20E-01 
SB-119 (12'-16') Actinium-228 6.80E-01 
SB-119 (12'-16') Bismuth-211 6.80E-01 
SB-119 (12'-16') Bismuth-212 3.90E-01 
SB-119 (12'-16') Bismuth-214 3.00E-01 
SB-119 (12'-16') Cesium-1 37 -8.60E-03 
SB-119 (12'-16') Lead-210 -4.70E-02 
SB-119 (12'-16') Lead-211 -6.10E-01 
SB-119 (12'-16') Lead-214 2.80E-01 
SB-119 (12'-16') Protactinium-231 1.10E+00 
SB-119 (12'-16') Protactinium-234 -1.00E+00 
SB-119 (12'-16') Radium-223 1.60E-02 
SB-119 (12'-16') Thallium-208 2.40E-01 
SB-119 (12'-16') Thorium-227 1.00E+00 
SB-120D (12'-16') Actinium-228 1.10E+00 
SB-120D (12'-16') Bismuth-211 7.10E-01 
SB-120D (12'-16') Bismuth-212 1.00E+00 
SB-120D (12'-16') Bismuth-214 2.00E-01 
SB-120D (12'-16') Cesium-137 1.40E-02 
SB-120D (12'-16') Francium-223 -1.90E-01 
SB-120D (12'-16') Lead-210 3.40E+00

Blank Result 
pCi 

5.20E+00 
1.70E+00 
9.00E-01 

-1.10E+01 
7.00E+01 
1.20E+01 
4 40E-01 
4 20E+01 
1.20E+00 
2.00E+02 
3.10E+00 
1.70E+00 
9.20E-01 
4.60E+00 
1.20E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.00E-01 

-1.10E+01 
7.00E+01 
1.202+01 
6.10E+00 
4 40E-01 
4.20E+01 
1.20E+00 
3.10E+00 
6.80E+01 
1.70E+00 
9.20E-01 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.00E-01 
7.00E+01 
1.20E+01 
4 40E-01 
4 20E+01 
1.20E+00 
3 10E+00 
1.70E+00 
9.20E-01 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.00E-01 

-1.10E+01 
7.00E+01

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU
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Attachment A 
Blank evaluation for aamma sDectrometrv analyses

SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-120D (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-124 (12'-16') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-425 (=4') 
SB-125 (=4') 
SB-I25 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-125 (=4') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20')

Client ID Radionuclide

S..... 

t.w---
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Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Actinium-228 
Bismuth-211 
Bismuth-212 
Cesium-1 37 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212

Sample Result 
pCi/g 

-1.80E-01 
2.60E-01 
-1.70E-01 
9.30E-02 
1.20E-01 
1.60E+00 
2.20E-01 
2.50E+00 
8.70E-02 
1.10E+00 
9.10E-01 
2.90E-01 
-1.OOE-02 
-6.30E-02 
1.OOE+00 
4.80E-02 
2.20E-01 
3.70E-01 
-1.90E-01 
-2.80E-02 
1.70E+01 
-4.60E-02 
2.30E+00 
6.20E-02 
3.80E-01 
2.60E-01 
7.20E-01 
1.40E+00 
7.80E-01 
-1.20E-03 
-4.70E-02 
-9.30E-01 
-1.60E-01 
1.80E+00 
-8 30E-02 
3.30E+00 
1.70E-01 
1.60E+00 
2.40E-01 
3 60E-01 
1.20E+00 
9.90E-02 
2.10E-01 
3.70E-01 
3.80E-01 
3 40E-01 
1.50E-02 

-2.40E-02 
-9.30E-02 
-7.90E-01 
2.OOE-01

Blank Result 
pCi 

1.20E+01 
4.40E-01 
4.20E+01 
1.20E+00 
3.1 OE+00 
6 80E+01 
9.20E-01 
4.60E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.1OE+01 
7.OOE+01 
1.20E+01 
6 10E+00 
4.40E-01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1 OE+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.10E+01 
1.20E+00 
5.20E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
4.20E+01 
1.20E+00 
2.OOE+02 
3 10E+00 
6.80E+01 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
6.1OE+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide

SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-121 (18'-20') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-122 (12'-16') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-123 (8'-12') 
SB-129 (2-3') 
SB-129 (2-3')

Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212

Sample Result 
pCI/g 

1.30E-01 
5.40E-01 
-3.80E-01 
1.90E+01 
4.OOE-02 
1.80E+00 
5.OOE-02 
2.20E-01 
1.60E+00 
3.80E-01 
4.30E-01 
5.40E-01 
2.OOE-01 
-1.70E-02 
-2.1OE-02 
1.OOE+00 
2.10E-01 
1.90E-01 
1.50E-01 
1.50E-01 
3 50E-02 
5 OOE+00 
5 30E-02 
1.20E+00 
8.20E-02 
6.90E-02 
1.70E-01 
1.40E+00 
7.40E-02 
5.10E-01 
8.90E-01 
7.40E-01 
3.20E-01 
-2.50E-02 
1.20E-03 
6.90E-01 
-3.60E-01 
2.20E-01 
3.1 OE-01 

-3.90E-01 
2.OOE-01 
7.30E+00 
1.OOE-01 
1.30E+00 
4.40E-02 
2.50E-01 
-3.50E-01 
1.OOE+00 
-1.10E-01 
1.60E+00 
1.90E+00
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Blank Result 
PCI 

4.40E-01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1 OE+00 
6.80E+01 
1.70E+00 
9 20E-01 
4.60E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.00E+01 
1.20E+01 
6.10E+00 
4.40E-01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1 OE+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
1.10E+01 
1.20E+00 
5.20E+00 
1.70E+00 
9.OOE-01 

-1.10E+01 
7.OOE+01 
1.20E+01 
6.1 OE+00 
4.40E-01 
4.20E+01 
1.20E+00 
2.OOE+02 
3.1 OE+00 
6.80E+01 
1.70E+00 
9.20E-01 
4.60E+00 
1.30E+01 
1.20E+00 
1.20E+00 
5.20E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for qamma soectrometrv analyses

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCilg PCI

S-12 (2 -*) 
SB-129 (2-3') 
SB-129 (2-3') 
SB-129 (2-3') 
SB-129 (2-3') 
SB-129 (2-3') 
SB-129 (2-3') 
SB-129 (2.3') 
SB-129 (2-3')

Cesium-13I 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Thorium-227

div82Iprojects\5816009\S rpts~dataval'AppendixABlanktableGTEHicks4O1 .xls

8.90E-02 
3.40E-01 
2.1 OE+00 
-6.20E-01 
-2.40E-02 
-6.50E-03 
3.60E-01 
2.90E+00 
4.60E-01

9.00E-01 
-1.10E+01 
7.OOE+01 
1.20E+01 
4.20E+01 
1.20E+00 
3.10E+00 
6.80E+01 
9.20E-01

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU

7 of 21



Attachment A 
Blank evaluation for qamma spectrometry analyses

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCi•lg pCi

Prep Blank ID 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-1 48 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-148 (9') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-149 (6') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-1 50 (1'-2') 
SB-1 50 (1'-2') 
SB-150 (1'-2') 
SB-150 (1'-2') 
SB-151 (I') 
SB-151 (1') 
SB-151 (I') 
SB-151 (I') 
SB-151 (V') 
SB-151 (V') 
SB-152 1' (8"-14") 
SB-152 1' (8"-14") 
SB-152 1' (8"-14") 
SB-152 1' (8"-14") 
SB-152 1' (8"-14")

div82/projectsI58160095 _rpts~data.val~AppendLxABlanktableGTEHicks4O1 xAs

PB121400SID 
Actinium-228 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactmnium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Thonum-234 
Uranium-235 
Bismuth-211 
Cesium-1 37 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Bismuth-211 
Cesium-1 37 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-234 
Bismuth-211 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211

2.30E-01 
8.60E-01 
4.20E-01 
9.20E-03 
-2 70E-01 
2.80E+00 
-2.80E-01 
-4.60E-01 
1.60E-01 
5.20E+00 
6.90E-02 
1.40E-01 
1.1OE+00 
3.20E-01 
-8.60E-03 
9.50E-03 
7.40E-01 
1.70E-01 
-5 OOE-02 
-1.OOE-01 
7.10E-01 
1.50E-02 
1.40E+00 
2.1 OE-01 

* 2.OOE-01 
4 90E-01 
1.OOE-01 
1.90E+00 
1.80E-02 
-1.70E-01 
2.20E+00 
1.OOE-02 

-2.OOE-01 
2.OOE-01 
1.30E+01 
5 40E-01 
5.90E-01 
1.90E-02 
2.60E+00 
1.20E-02 

-5.20E-01 
2.1OE+00 
-8.50E-01 
6.OOE-01 
2.50E+00 
6.40E-02 
-5.10E-01 
5.10E-01 
-5.90E-01
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1.30E+01 
-1.10E+01 
8 10E+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 

-3.40E+00 
-1.10E+01 
8.1 OE+00 
-3 50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-1.40E+01 
-3.40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 
-1.10E+01 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-3.40E+00 
4.50E+00 
-1.IOE+01 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
5.70E+00 
-1.10E+01 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for gamma spectrometrv analyses

Client ID Radionuclide

SB-152 1' (8"-14") 
SB-153 (0.5'-2') 
SB-153 (0.5'-2') 
SB-153 (0.5'-2') 
SB-153 (0.5'-2') 
SB-153 (0.5'-2') 
SB-153 (0.5'-2') 
SB-I 53 (0.5'-2') 
SB-I 53 (0.5'-2') 
SB-153D (8-16') 
SB-153D (8-16') 
SB-1 53D (8-16') 
SB-1 53D (8-16') 
SB-1 53D (8-16') 
SB-153D (8-16') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-I 54 (4'-8') 
SB-154 (4'-8') 
SB-154 (4'-8') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-1 54 (4'-8') 
SB-154 (4'-8') 
SB-154 (4'-8') 
SB-1 54 (4'-8') 
SB-146A (1') 
SB-146A (I') 
SB-146A (1') 
SB-146A (1') 
SB-146A (1') 
SB-146A (V') 
SB-146A (I') 
SB-146A (I') 
SB-146A (1') 
SB-146A (1') 
SB-146A (I') 
SB-146A (1') 
SB-146A (I') 
SB-146B (I') 
SB-146B (V') 
SB-146B (1') 
SB-146B (I') 
SB-146B (1') 
SB-146B (1') 
SB-146B (1') 
SB-146B (1') 
SB-146B (1')
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Protactinium-234 
Bismuth-211 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Thorium-231 
Bismuth-211 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Thorium-231

Sample Result 
pCi•g 

2.80E-01 
1.80E+00 
7.10E-02 
-3.30E-01 
1.OOE+00 
-9.1OE-01 
1.40E+00 
3.40E-01 
3.00E+00 
2.30E+00 
-1.30E-01 
-4 60E+00 
-1.10E+00 
2.80E+00 
3.30E-01 
6.70E-01 
5.30E-01 
-1.10E-02 
-8.30E-02 
1.70E+00 
1.OOE-01 

-1.50E-01 
1.OOE-01 
3.50E+00 
-4.80E-03 
2.OOE-01 
1.50E-01 
8.40E-01 
9.30E-02 
1.70E+00 
1.40E+00 
1.10E-02 

-9 20E-02 
6.OOE-01 
-4.00E-01 
-6 OOE-01 
8.70E-02 
4 OOE-01 
4.70E-01 
2.80E-01 
4.70E+00 
1.20E-01 
1.20E+00 
6.50E-02 
2.50E-03 
-1.30E-01 
4.50E-01 
-2.20E-01 
-3.90E-02 
1.50E-01 
3.80E-01

Blank Result 
PCI 

5.70E+00 
-1.10E+01 
-3 50E-01 
-2.60E+00 
-5 00E+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
4 50E+00 
-1.10E+01 
-2.60E+00 
-5.00E+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-1.10E+01 
8.1OE+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-3 40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 
-1.10E+01 
8.1OE+00 
-3.50E-01 
-2.60E+00 
-5 OOE+01 
-4.40E+01 
-6 30E+00 
5.70E+00 
9.70E+00 
-3.40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 
-1.10E+01 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
9.70E+00 
4.50E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Blank evaluation for gamma spectrometry a 
Client ID Radionuclide

SB-146B (I-) 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-146C (2') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-141 (16'-20') 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB- 42 (8'-12) 
SB-142 (8'-12) 
SB-142 (8'-12) 
SB-143 (4'-8') 
SB-142 (8'-12) 
SB-143 (4'-8')

analyses
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Attachment A

Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thonum-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thalhum-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thornum-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212
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nalyses
Sample Result 

pCi/g 
2 1OE-01 
1.40E+00 
1.10E+00 
4.50E-02 
-9.40E-02 
1.90E+00 
1.10E-01 
1.70E+00 
9.OOE-01 
-2.90E-02 
8.1OE+00 
4 30E-01 
4.10E-01 
-4.1OE-02 
2.80E+00 
4.60E-01 
3.70E-01 
4.30E-01 
4.40E-01 
1.70E-01 

-6.50E-03 
8.80E-02 
-5 40E-01 
-2.20E-01 
1.50E-01 
-1.10E-01 
-5.50E-02 
4 50E-01 
-7.80E-02 
6.OOE-02 
1.40E-01 
2.90E-01 
-4.40E-01 
-7.10E-04 
1.20E+00 
3.30E-01 
3.80E-02 

-5.50E-03 
1.20E+00 
-7.60E-02 
-1.70E-01 
6.60E-02 
6.50E+00 
1.60E-01 
1.80E-01 

-1.40E-02 
1.80E+00 
2.1OE-01 
4.40E-01 
1.OOE+00 
5.70E-01

Blank Result 
pCi 

1.50E+00 
-1.10E+01 
8 10E+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-8.70E-02 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-3.40E+00 
4 50E+00 
-1.20E+01 
1.50E+00 
1.30E+01 

-1.10E+01 
8.1 OE+00 
-3.70E+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-3.70E+00 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-4.70E-01 
-3.40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 

-1.10E+01 
8.10E+00 
-3.50E-01 
-2.60E+00 
-5 OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-3.40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 
1.30E+01 

-1.10E+01 
8.1OE+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for qamma spectrometrv analyses

Client ID Radionuclide

SB-143 (4'-8') 
SB-143 (4'-8') 
S B-1 43 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-143 (4'-8') 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-138 (16'-20) 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-139 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4') 
SB-140 (4')

Cesium-1 37 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thonum-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-1 37 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Radium-223 
Thorium-227 
Thorium-231 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Thallium-208 
Thorium-227 
Thorium-231

Sample Result 
pCI/g 

6 30E-03 
1.50E-01 
1.30E+00 
-7.30E-01 
-4.80E-01 
1.90E-01 
5.40E-01 
1.30E-01 
1.10E-01 
2.10E-01 
4.30E-01 
2.40E-02 
6.80E-01 
4.20E-01 
1.60E-01 
3.90E-03 
1.10E-03 

-1.00E+00 
1.20E-01 
2.00E-01 
1.80E-01 
1.80E+00 
1.40E-01 
2.00E-01 
-2.10E-02 
1.40E+00 
9.40E-02 
1.60E+00 
1.40E+00 
3.90E-03 
-5.00E-02 
6.90E-01 
-6.10E-01 
1.OOE+00 
2.20E-01 
2.40E-01 
4.20E-01 
5.OOE-01 
1.20E+00 
1.70E+00 
1.10E+00 
2.60E-02 
-3.60E-02 
1.20E+00 
2.20E-01 
-3 l0E-01 
-2 1OE-01 
1.50E-01 
2 50E-01 
2 90E-01 
1.30E-01

div82/projectsZ5816009\5 rpts\data-varAppendixABlanktableGTEHicks4O1 .xls

q

Blank Result 
pCi 

-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-6.30E+00 
5.70E+00 
-5.30E+01 
9.70E+00 
-4.70E-01 
-3 40E+00 
4.50E+00 
-1.20E+01 
-1 10E+01 
8 10E+00 

-3 70E+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4 40E+01 
-6.30E+00 
5.70E+00 
-5 30E+01 
9.70E+00 
-3.40E+00 
4.50E+00 
-1.20E+01 
1.50E+00 
-1.10E+01 
8.10E+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4.40E+01 
-8.70E-02 
-6.30E+00 
5.70E+00 
9.70E+00 
-3 40E+00 
4.50E+00 
-1.10E+01 
8.1OE+00 
-3.50E-01 
-2.60E+00 
-5.OOE+01 
-4 40E+01 
-6 30E+00 
5.70E+00 
9.70E+00 
-4.70E-01 
-3 40E+00 
4 50E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU
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Attachment A 
Blank evaluation for gamma spectrometry analyses 

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCi/g pCi 

SB-140 (4') Uranium-235 8.20E-02 1.50E+00 BU
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Attachment A 
Blank evaluation for c/amma spectrometrv analvses

Client ID 

Prep Blank ID 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-147 (16-20') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-1 55 (4'-8') 
SB-1 55 (4'-8') 
SB-1 55 (4'-8') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-i 55 (4'-8') 
SB-I 55 (4'-8') 
SB-155 (4'-8') 
SB-155 (4'-8') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-I 57 (12'-16') 
SB-I 57 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-I 57 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16')

Radionuclide Sample Result Blank Result Qualifier 
pClig pCi 

PB121400SIE

div82/projects%5816009S\_rpts~data.valAppendaxABlanktableGTEHicks4Ol .ds

Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-1 37 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-227
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9.60E-02 
4.80E-01 
1.30E-01 
1.20E-01 
6 lOE-03 
-1.20E-01 
-1.70E-01 
2.40E-01 
9.1OE-02 
1.70E-01 
1.60E-01 
1.90E-02 
1.70E+00 
1.OOE-01 
5.20E-01 
6.40E-02 
4.90E-02 
-1.70E-02 
-1.50E-01 
-2.10E-02 
1.50E+00 
9.90E-01 
-5.90E-03 
-5.20E-03 
-1.90E+00 
-2.90E-01 
3.30E-01 
1.80E-01 
2 1OE+00 
6.OOE-02 
2.30E-01 
-1.80E-01 
1.20E+00 
7.40E-02 
1.70E-01 
7.OOE-01 
3.30E-01 
2.10E-01 
8 OOE-03 
-7.40E-02 
2.40E+00 
5.20E-01 
1.70E-01 
-4.90E-02 
-5 60E-02 
2.1 OE+00 
4.OOE-02 
1.OOE-01 
1.20E-01

1.10E+00 
-7.OOE+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5 40E+00 
3.80E+01 
1.80E+01 
2.40E+00 

-1.20E+00 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-1.20E+01 
2.40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 
-7.OOE+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 
1.10E+00 
-7.OOE+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5.40E+00 
3 80E+01 
1.80E+01 
2.40E+00 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
2.40E+00 
-9.90E+00

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A
Blank evaluation for gamma spectrometry a 

Client ID Radionuclide

SB-157 (12'-16') 
SB-157 (12'-16') 
SB-157 (12'-16') 
SB-I 56 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-1 56 (4'-8') 
SB-I56 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-156 (4'-8') 
SB-I56 (4'-8') 
SB-1 44 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-144 (6') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-1 59 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-159 (8'-12') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20')

nalyses

analyses

div82/projectsX5816009\5 rptsldata.valkppendrxABlanktableGTEHicks4O1 .xls

Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-1 37 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Thorium-231 
Thorium-234 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thonum-227 
Thorium-231 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211

14 of 21

Sample Result 
pCl/g 

-1.10E-02 
5 70E-01 
2.40E-02 
9 40E-01 
5.30E-01 
-1.60E-02 
-1.70E-01 
-1.80E-01 
-2.40E-01 
-6.50E-02 
-1.30E-01 
8.10E+00 
1.20E-01 
1.20E-01 
7.40E-01 
8.70E-01 
1.60E-01 
1.20E+00 
1.60E+00 
1.90E-02 

-1.40E-02 
-3.OOE-01 
-5.80E-01 
4.20E-01 
4.20E-01 
5.OOE-01 
1.90E-01 
1.40E+00 
1.60E-01 
2.90E-01 
5.80E-01 
7.80E-02 
2 20E-02 
-1.50E-01 
8.20E-01 
-3.70E-01 
1.OOE-01 
-3.90E-01 
2.1 OE-02 
5 20E+00 
2.50E-01 
4.10E-01 
9 20E-02 
2.30E-01 
5.80E-01 
9.80E-01 
6.50E-01 
3 40E-02 
1.60E-02 
1.OOE+00 
-1.70E-01

Blank Result 
pCi 

-9.70E+00 
-5.30E+00 
2.50E+00 
-7.00E+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2.OOE+01 
1.50E+00 
6 60E+01 
-3.40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 
-7.00E+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2 00E+01 
1.50E+00 
-3 40E+00 
-1.20E+01 
-9.70E+00 
-5.30E+00 
-7.OOE+00 
4 90E+01 
2.30E+00 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 

-1.20E+00 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-9.90E+00 
-9.70E+00 
2.50E+00 
1.10E+00 

-7.00E+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for aamma soectrometrv anaiv-s

Client ID Radionuclide

SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-130 (16'-20') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-131 (4'-8') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-127 (0'-4') 
SB-133 (0'-4') 
SB-133 (0'-4') 
SB-133 (0'4') 
SB-133 (0'-4') 
SB-133 (0'-4') 
SB-133 (0'-4') 
SB-133 (0'4') 
SB-133 (0'-4') 
SB-133 (0'-4') 
SB-133 (0'-4') 
SB-134 (12'-16') 
SB-134 (12'-16')

Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Actinium-228 
Bismuth-211

Sample Result 
pCilL 

-6 lOE-01 
-2.50E-02 
6.20E+00 
3.80E-02 
6.10E-02 
5.30E-01 
-1.50E-01 
1.80E+00 
1.30E-01 
1.30E+00 
7.40E-01 
6.80E-04 
6 00E-03 
-3.50E-02 
-5.10E-01 
2.10E-01 
-2.50E-01 
-4.OOE-02 
8.10E-01 
1.40E-01 
1.00E-01 
2.50E-01 
1.80E-02 
4 lOE-01 
3.10E-02 
1.20E+00 
1.20E+00 
2.70E-01 
2.1OE-02 
-9.00E-02 
1.10E+00 
3.00E-01 
2.90E-01 
7.90E-03 
6.30E-02 
9.70E-02 
1.20E+00 
2.60E-01 
1.20E+00 
2.20E+00 
3.OOE+00 
1.50E-01 
7.70E-02 
3.60E-01 
1.90E-01 
2.OOE-01 
1.20E+00 
-5.50E-01 
2.90E-01 
3.60E-01 
7.60E-01
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Blank Result 
pCi 

2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
2.40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 
-7.00E+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 

-1.20E+00 
2.00E+01 
1.50E+00 
6.60E+01 
-3.40E+00 
2 40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 
-7.00E+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 

-1.20E+00 
2.00E+01 
1.50E+00 

-3.40E+00 
-1.20E+01 
-9.90E+00 
-9.70E+00 
-7.00E+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5 40E+00 
3.80E+01 
1.80E+01 
2.00E+01 
1.50E+00 

-3 40E+00 
1.10E+00 

-7.00E+00

15 of 21

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for qamma spectrometrv analyses

Client ID Radionuclide

SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134 (12'-16') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20')

S..... 

q-----
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Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Actinium-228 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223

Sample Result 
pCl/g 

2.50E-01 
7.OOE-03 
-2 20E-01 
1.70E+00 
5 80E-02 
-4.OOE-01 
-7.50E-02 
1.40E+00 
5.OOE-02 
1.70E-01 

-6.60E-02 
3.70E-01 
5 OOE-02 
1.20E-02 
4.50E-01 
-1.50E-01 
2.40E-01 
-1.40E-02 
-1.40E-02 
7.60E-01 
2.40E-02 
1.60E-01 
1.60E-01 

-6.20E-01 
-3 l0E-01 
4.OOE+00 
-1.1 OE-02

Blank Result 
PCI 

4 90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-9.90E+00 
-9.70E+00 
-5 30E+00 
2.50E+00 
1.10E+00 

-7.OOE+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5.40E+00 
3 80E+01 
1.80E+01 
2.40E+00 
-1.20E+00 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A
Blank evaluation for gamma spectrometry a 

Client ID Radionuclide

SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-134D (16'-20') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'-4') 
SB-128 (0'4') 
SB-128 (0'-4') 
SB-128 (0'4') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-I32 (=1') 
SB-132 (=l') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-132 (=1') 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12) 
SB-135 (8-12)

nalyses

•nalyses
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Radium-224 
Thalhum-208 
Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-231 
Thorium-234 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thorium-227 
Thorium-231 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-231 
Thorium-234 
Uranium-235

17 of 21

Sample Result 
pCl•lg 

1.70E+00 
8.10E-02 
3 50E-01 
-3.50E-01 
4.OOE-01 
9.90E-02 
3.60E+00 
2.30E+00 
6.90E-03 

-1.30E-01 
1.10E+00 
-8.20E-02 
1.60E+00 
-2.70E-01 
1.10E+01 
-2.20E-02 
8.70E-01 
1.40E+00 
1.80E+00 
1.30E+00 
3.20E-02 
-2.90E-02 
5.50E-01 
2.90E-02 
4.20E-01 
-1.30E-01 
1.10E+01 
1.20E-01 
1.40E+00 
2.10E-01 
4.30E-01 
1.20E+00 
4.OOE-01 
2.30E-01 
1.60E-02 
-5.30E-02 
1.90E+00 
-8.40E-03 
2.70E-01 
5.50E-01 
-8.60E-02 
3.30E+00 
1.10E-01 
1.50E-01 

-1.60E-01 
9.80E-01 
1.10E-01

Blank Result 
pCi 

-1.20E+01 
2 40E+00 
-9.90E+00 
-9.70E+00 
-5.30E+00 
2.50E+00 

-7.OOE+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-9.70E+00 
-5.30E+00 
-7.OOE+00 
4.90E+01 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 
2.OOE+01 
1.50E+00 
6.60E+01 
-3.40E+00 
-1.20E+01 
-9.90E+00 
-9.70E+00 
-7.OOE+00 
4.90E+01 
2.30E+00 
3.90E-01 

-5.40E+00 
3.80E+01 
1.80E+01 

-1.20E+00 
2.OOE+01 
1.50E+00 
6 60E+01 
-3 40E+00 
2.40E+00 
-9.70E+00 
-5.30E+00 
2.50E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for gamma spectrometry analyses 

Client ID Radionuclide Sample Result Blank Result Qualifier 
pCi/g pCi

Prep Blank ID 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-145 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-169 (12'-16') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-126 (16'-20') 
SB-160 (0'-4') 
SB-160 (0'-4') 
S B-1 60 (0'-4') 
SB-I 60 (0'-4') 
SB-160 (0'-4') 
SB-160 (0'-4') 
SB-160 (0'-4') 
SB-160 (0'-4') 
SB-160 (0-4') 
SB-160 (0'-4') 
SB-160 (0'4') 
SB-160 (0'-4')

divB2/projects581 6009\._rptsdata~var'ppendxABlanktableGTEHicks4Ol .xls

PB121400SIF 
Bismuth-211 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-214 
Radium-224 
Thorium-231 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Lead-212 
Lead-214 
Protactinium-231 
Protactinium-234 
Radium-223 
Radium-224 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-227 
Thorium-231 
Uranium-235 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-231

7.20E-01 
2.50E-01 
-3.60E-03 
-3.70E+00 
-8.50E+01 
-2.OOE+00 
3 70E-01 
1.80E+01 
1.20E+00 
4.20E-01 
1.50E+00 
2.50E-01 
8 80E-02 
-5.1OE-01 
-1.30E+01 
-1.50E+00 
1.1OE+00 
1.40E-01 
9.90E-01 
4.50E-01 
5.10E-01 
7.90E+00 
1.30E+00 
1.30E+00 
2 80E-01 
1.90E-02 

-1.50E-04 
1.50E-01 
1.70E-01 

-1.90E+00 
-2 40E-01 
5.80E+00 
1.60E-01 
1.20E-01 
1.40E+00 
3.80E-01 
5.30E-01 
1.60E+00 
1.60E+00 
3.90E-01 
5.OOE-02 
-1.50E-01 
-2.00E+00 
3.50E-01 
6.80E-01 
2.70E-01 
5.30E+00 
2.50E-01 
6.10E-01

-1.90E-01 
8.OOE+00 
3.10E+00 
5.40E+00 
5.20E+00 

-1.70E+01 
7.70E-01 

-6.30E+00 
-1.70E+00 
-1.90E-01 
2.30E+01 
8 OOE+00 
3.1OE+00 
5 40E+00 
5.20E+00 
-1.70E+01 
2.10E+00 
7.70E-01 
3.40E+00 
-5.60E+00 
1.OOE+01 

-6.30E+00 
-1.90E-01 
2.30E+01 
8.OOE+00 
3.1OE+00 
5.40E+00 
5.20E+00 
-1.70E+01 
3.40E+00 
-5.60E+00 
4.10E+02 
1.OOE+01 
-2.50E+00 
2.90E+00 
-1.70E+00 
1.70E+00 
-1.90E-01 
2.30E+01 
8.00E+00 
3.1 OE+00 
5.40E+00 
5.20E+00 

-1.70E+01 
3.40E+00 

-5.60E+00 
4.1 OE+02 
1.OOE+01 

-1.70E+00

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU
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Attachment A 
Blank evaluation for aamma soectrometrv analyses

SB-i 60 (0'-4') 
SB-161 (0'4') 
SB-161 (0'-4) 
SB-161 (0'4') 
SB-161 (0'4') 
SB-161 (0'4') 
SB-161 (0'-4') 
SB-161 (0'-4') 
SB-161 (0'-4) 
SB-161 (0'-4') 
SB-161 (0'4') 
SB-161 (0'4') 
SB-161 (0'4') 
SB-161 (0'-4') 
SB-161 (0'4') 
S B-i 62 (0'4') 
SB-I162 (0'-4') 
SB-I162 (0'-4') 
SB-1 62 (0'-4') 
SB-I162 (0'-4') 
SB-I162 (0'-4') 
SB-I162 (0'-4') 
SB-I162 (0'-4') 
SB-I162 (0'-4) 
SB-I162 (0'-4') 
SB-I162 (0'-4') 
SB-1 62 (0'-4') 
SB-I162 (0'-4') 
SB-162 (0'-4') 
SB-1 63 (0'-4') 
SB-1 63 (0'-4') 
S B-I 63 (0'4') 
SB-1 63 (0'4') 
SB-1 63 (0'4') 
SB-I 63 (0'-4') 
SB-I 63 (0'4') 
SB-1 63 (0'-4') 
SB-1 63 (0'-4') 
SB-1 63 (0'-4') 
SB-1 63 (0'-4') 
SB-164 (0'-4') 
SB-164 (0'-4') 
SB-I164 (0'-4') 
SB-164 (0'-4') 
SB-I164 (0'A4') 
SB-I164 (0'-4') 
SB-I164 (0'-4') 
SB-164 (0'A4') 
SB-164 (O-.4') 
SB-I164 (0'4') 
SB-164 (0'-4')

Client ID Radionuclide

div82lprojects\58 6009'.5..rptsXdata vaP\AppendixABlanktableGTEHicks4Ol .xls 1 f2

Thorium-234 
Bismuth-21 1 
Bismuth-21 2 
Cesium-I 37 
Francium-223 
Lead-21 0 
Lead-211 
Lead-212 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thorium-231 
Thorium-234 
Bismuth-21 I 
Bismuth-212 
Cesiumn-i 37 
Francium-223 
Lead-21 0 
Lead-21 I 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-21 I 
Bismuth-212 
Bismuth-214 
Cesium-I 37 
Francium-223 
Lead-21 0 
Lead-21 I 
Protactinium-231 
Protactinium-234 
Radium-223 
Thorium-227 
Bismuth-21 1 
Bismuth-212 
Cesium-I 37 
Fran ciu m-223 
Lead-21 0 
Lead-21 I 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-23I
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Sample Result 
pCIlg 

9.90E+00 
2.20E+00 
1 .60E+00 
2.1 OE-02 
-2.OOE-01 
-3.OOE-01 
-4 BOE-01 
1.40E+00 
1 .30E+00 
1.10E-01 
2.OOE+01 
1 .50E-01 
1.50E+00 
1.20E+00 
1 .40E+01 
2.10OE+00 
1.70E+00 
7.90E-02 
-7.70E-02 
3.60E-01 
-1 .80E-02 
7.70E-01 
I1.30E+00 
2.80E-01 
2.10E+00 
3.50E-02 
-2.30E-01 
3 10E+00 
5 40E-02 
1 .50E+00 
1 .50E+00 
4.20E-01 
-7.00 E-03 
I .OOE+00 

-2. OOE+ 00 
-6.70E-02 
-2.20E-01 
7.40E-01 
4.OOE-02 
-2.1 OE-02 
2.30E+00 
9.50E-01 
-1 .20E-02 
1.50E-01 

-2.30E-02 
1 .50E-01 
I1.20E+00 
6.OOE-01 
2.30E+00 
2.20E-01 
-8.OOE-01

Blank Result 
PC! 

9.90E+01 
-1 .90E-01 
2.30E+01 
3.1 OE+00 
5.40E+00 
5.20E+00 
-I1.70E+01 
2.1 0E+00 
3 40E+00 

-5.60E+00 
4.1 OE+02 
I .00E+01 
-6. 30E+00 
-1 .70E+00 
9.90E+01 
-1 .90E-01 
2.30E+01 
3.I1OE+00 
5.40E+00 
5.20E+00 
-I1.70E+01 
7.70E-01 
3.40E+00 

-5.60E+00 
4.1 OE+02 
1.00E+01 

-1.70E+00 
9.90E+01 
I1.70E+00 
-1 .90E-01 
2.30E+01 
8.OOE+00 
3.1 0E+00 
5.40E+00 
5.20E+00 
-I1.70E+01 
3.40E+00 
-5.60E+00 
1.OOE+01 
2.90E+00 
-1 .90E-01 
2.30E+01 
3.1 OE+00 
5.40E+00 
5.20E+00 
-I1.70E+01 
3.40E+00 
-5 60E+00 
4.10OE+02 
I.OOE+01 
-1 .70E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for gamma spectrometrv analyses

Client ID Radionuclide

SB-164 (0'-4') 
SB-1164 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-1 65 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-165 (0'-4') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-I61D (16'-20') 
SB-461D (16'-20') 
SB-161D (16'-20') 
SB-161D (16'-20') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-166 (8'-12') 
SB-158 (16'-20') 
SB-I58 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20')

Thorjum-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-21 1 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-231 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thorium-227 
Thorium-231 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Lead-211 
Lead-214 
Potassium-40 
Protactinium-231 
Protactinium-234 
Radium-223 
Bismuth-211 
Bismuth-212 
Bismuth-214 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Lead-214 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Radium-224 
Thallium-208

Sample Result pclIg 
1.40E+00 
1.30E-01 
2 70E+00 
1.50E+00 
4.10E-02 
-1.90E-01 
1.10E+00 
6.50E-01 
1.70E+00 
1.40E-01 
3.10E+00 
2.10E-01 
4.60E-01 
7.40E-01 
4.20E-01 
2.20E+00 
1.90E+00 
-6 50E-03 
-2.70E-01 
2.30E+00 
-1.40E-01 
6.90E-01 
3.80E-01 
2.10E+01 
3.80E-01 
2.10E-01 
1.40E+00 
9.30E-03 
5.40E+00 
3.20E-01 
4.90E-02 

-2.40E+00 
1.10E-01 

4.60E+00 
1.30E+00 
1.90E+00 
1.40E-01 
8.90E-01 
1.20E+00 
2.70E-01 
1.80E-02 

-6 10E-02 
1.60E+00 
-3.00E-01 
2.50E-01 
1.70E-01 

-1.30E-01 
3.90E+00 
9.30E-02 
6.90E-01 
1.10E-01

div82Jprojects5816009\5rpts~data-val'AppendLxABlanktableGTEHicks4O1 .ds 20 of 21

Blank Result 
pCI 

9 90E+01 
1.70E+00 
-1.90E-01 
2.30E+01 
3.10E+00 
5.40E+00 
5.20E+00 

-1.70E+01 
3.40E+00 

-5.60E+00 
4.10E+02 
1.00E+01 

-2.50E+00 
-1.70E+00 
1.70E+00 
-1.90E-01 
2.30E+01 
3.10E+00 
5.40E+00 
5.20E+00 
-1.70E+01 
3.40E+00 
-5.60E+00 
4.10E+02 
1.OOE+01 
2.90E+00 
-1.70E+00 
-1.90E-01 
2.30E+01 
8.00E+00 
3.10E+00 
-1.70E+01 
7.70E-01 
1.90E+02 
3.40E+00 
-5.60E+00 
1.00E+01 
-1.90E-01 
2.30E+01 
8.00E+00 
3.10E+00 
5.40E+00 
5.20E+00 
-1.70E+01 
7.70E-01 
3.40E+00 
-5.60E+00 
4.10E+02 
1.00E+01 

-6 30E+00 
-2.50E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



Attachment A 
Blank evaluation for aamma svectrometrv analyses

Client ID Radionuclide

SB-1 58 (16'-20') 
SB-1 58 (16'-20') 
SB-158 (16'-20') 
SB-158 (16'-20') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-136 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-137 (0'-4') 
SB-1 37 (0'-4') 
SB-1 37 (0'-4') 
SB-137 (0'-4') 
SB-1 37 (0'-4') 
SB-137 (0'-4')

Thorium-227 
Thorium-231 
Thorium-234 
Uranium-235 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-21 0 
Lead-211 
Protactinium-231 
Protactinium-234 
Radium-223 
Bismuth-211 
Bismuth-212 
Cesium-137 
Francium-223 
Lead-210 
Lead-211 
Protactinium-231 
Protactinium-234 
Protactinium-234m 
Radium-223 
Thallium-208 
Thorium-231 
Uranium-235

Sample Result 
pCilg 

4.10E-02 
-1.30E-01 
2.20E+00 
1.90E-01 
2.30E+00 
1.30E+00 
9.30E-02 

-6.10E-01 
-1.80E+00 
-4.80E-01 
2.20E+00 
5.50E-01 
2.10E-01 
2.60E+00 
1.60E+00 
-2.70E-02 
-1.50E-01 
9.90E-01 
1.20E+00 
2.30E+00 
-8.20E-02 
9.50E+00 
2.50E-02 
3.20E-02 
3.10E-01 
5.40E-01

div82Iprojectsl581 6009\5rptsdata yalAppendixABlanktableGTEHicks4O1 .xds

S.... d
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Blank Result 
pCi 

2.90E+00 
-1.70E+00 
9.90E+01 
1.70E+00 
-1.90E-01 
2.30E+01 
3.10E+00 
5.40E+00 
5.20E+00 
-1.70E+01 
3.40E+00 
-5.60E+00 
1.OOE+01 
-1.90E-01 
2.30E+01 
3.10E+00 
5.40E+00 
5.20E+00 
-1.70E+01 
3.40E+00 
-5.60E+00 
4.1OE+02 
1.OOE+01 

-2.50E+00 
-1.70E+00 
1.70E+00

Qualifier 

BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU 
BU



APPENDIX F 

Memorandum (Interpretation of 
Radiochemistry Data)



O'Brien & Gere Laboratories, Inc.  

MEMORANDUM 

To: J. Banikowski Date: February 16, 2001 

From: W. H. Hayes File: G:\IAYES\Misc\GTE Rad 
Interpret.wpd 

Re: Interpretation of Radiochemistry Data cc: MS, MNP 

Data have been reported from samples collected from the GTE - Sylvania Site in Hicksville, NY.  
Certain information should be understood while reviewing and interpreting the reported data. The 
purpose of this memo is to clarify a few of these points.  

Gamma Spectrometry 
Monitoring Objective 

Activities are measured from photon emitting isotopes which are incorporated within the sample 
matrices. At the site in question, the principle radiological concerns are isotopes from the uranium, 
thorium, and actinium series of isotopes (see attachments). In chemically unprocessed radiological 
contaminants, these chains (series') should have an established equilibrium between parents and progeny.  
Further, in naturally occurring materials, the comparative fraction of uranium-235, should be about 
0.72% of total uranium by mass. The actinium series should be expected to be in equilibrium with the U
235 parent.  

Based on previous monitoring and process knowledge, it has been determined that radiological 
materials at the site were chemically processed; and, therefore, one may expect the series' of interest not 
to be in equilibrium. One finds elevated lower chain daughters not supported by parents or, conversely, 
parent and upper chain isotopes not supported by lower chain daughters.  

Clean-up criteria have been principally established based on the determination of activities of the 
following isotopes: 

Uranium-238 Uranium Series parent 
Radium-226 Uranium Series lower chain daughter 
Uranium-235 Actinium Series parent 
Thorium-232 Thorium Series parent 

Measurement Problems 
The above isotopes may be fairly accurately interpolated from gamma spectrometry data, but, in 

several cases, may not necessarily or accurately be measured directly. For example, the decay of 
thorium-232 and uranium-238 do not yield any significant gamma emissions. Further, radium-226 emits 
a 186 KeV gamma when it decays, and this emission is the only energy for its gamma decay. The 
problem this poses is that uranium-235 also emits a 186 KeV gamma; and, therefore, interferes with the 
measurement of radium-226. Because uranium-235 gamma decays have several other emission energies, 
the interference from radium-226 on its quantification may be measured and corrected.



Reporting Conventions 
Data are reported from the laboratory based on the activities measured for each reported isotope 

regardless of the fact that it is understood that individual isotopic results may be biased as a result of the 
presence of other isotopes. Results are reported as measured based on the energy and efficiency 
calibrations applied to the measurement system. Interpretation of data is left to the client. A certain level 
of understanding of gamma spectrometry data limitations is assumed. Some guidance to be used for this 
interpretation is attached.  

Data Interpretation 
Uranium-238 - As previously stated, uranium-238 is not a gamma emitter. As illustrated in the 

attached uranium series decay chart, its first daughter is thorium-234, which has a half-life of 24.1 days.  
Its second daughter is protactinium-234m, which has a half-life of 1.17 minutes.  

Because the site is no longer in operation as a nuclear fuel fabrication facility, both daughters 
should be in equilibrium (equal activity with the parent uranium-238). Thorium-234 has gamma 
emissions at 63 and 93 KeV; protactinium-234m has a principle gamma emission at 1001 KeV. Either 
daughter could be used for interpolating uranium-238 activity. Each has its pros and cons. The gamma 
abundance (gammas/disintegration) for thorium-234 is higher than that observed for protactinium-234m 
4% compared with 0.6% - so the detection level for thorium-234 is lower. Conversely, though, there 
exists several interferences with measurements made at the emission energies from thorium-234. Almost 
nothing interferes with the protactinium-234m emission energy.  

We, therefore, recommend that the reported protactinium-234m activities be used for 
interpolating the uranium-238 activities unless the Pa-234m activities are less than their detection levels.  
If their activities are less than detection levels, the Th-234 activities should be used for interpolating 
uranium-238 activities.  

Thorium-232 - As also previously stated, thorium-232 is not a gamma emitter. As illustrated in 
the attached thorium series decay chart, its first daughter is radium-228, which has a half-life of 6.7 
years. Its second daughter is actinium-228, which has a half-life of 6.13 hours. Because radium-228 is 
also not a gamma emitter, the actinium-228 emissions should be used for interpolating thorium-232 
activities. Ac-228 has several emission lines and few interferences.  

Uranium-235 - This isotope is a gamma emitter; has several emission lines; and can be fairly 
accurately quantified by gamma spectrometry directly.  

Radium-226 - This isotope is a gamma emitter, but, as was previously discussed, is interfered 
with by the presence of uranium-235. The forth daughter of radium-226 is bismuth-214, and the fifth 
daughter is lead-214. All daughters between radium-226 and lead 214 have very short half-lives, so it 
may be accurately assumed that daughters are in equilibrium. In addition, all samples were allowed to set 
in their sealed counting vessels at least 21 days from the time they were dried and ground until they were 
counted. Therefore, we can attest with much assurance that Pb-214 and Bi-214 were in equilibrium with 
Ra-226. In that Pb-214 and Bi-214 have multiple emission lines, may be quantified fairly accurately, and 
have about equal detection levels, w~e recommend that the average of these two isotopes be used to 
quantify radium-226. If a conservative approach is deemed desirable, the higher of the lead or bismuth
214 could be used.



Other Considerations 
Based on conversations about the interpretation of the data or how the data might be viewed, it 

became apparent that an understanding about how results are calculated might be necessary. Though the 
actual calculation is considerably more complicated than what is presented here, the following generally 
represents how results are calculated from observed data: 

Activity(pCilg) = ' counts 
2.22 * counttime • abundance * eff * mass 

where: , counts = observed gamma counts at a given energy 
2.22 = conversion from dpm to pCi 
count time = minutes counted 
abundance -, counts/disintegration for a given isotope's 

emission 
eff = efficiency (y counts/y emissions) for a given 

detector at a given energy 
mass = grams of sample aliquot counted 

A question arose in conversations about the data that went like this. Hypothetically, if a sample 
had an observed result based on direct measurement of Ra-226 of 10 pCi/g and had observed results for 
Bi-214 and Pb-214 of 1.0 pCi/g, it is understood that Bi-214 and Pb-214 are more reliable at interpolating 
the Ra-226 result than the direct Ra-226 measurement. Therefore, it would be assumed that the Ra-226 
activity is 1.0 pCi/g. Again, the high bias for the direct measurement of Ra-226 is caused by the U-235 
interference. Therefore, if only 1.0 pCi/g of the Ra-226 result really is from Ra-226, does that mean that 
9.0 pCi/g are from U-235? 

The answer is no. The explanation comes from the abundance term in the above equation. The 
abundance for the 186 KeV peak from Ra-226 is 4%. The abundance for the 186 KeV peak from U-235 
is 54%. Therefore, in simplistic terms, the 9 pCi/g over reporting of Ra-226 activity in our hypothetical 
example may have been caused by the presence of only 0.67 pCi/g of U-235 being misclassified.  

0.67 pCi/g = 9 pCi/g * 

.54 

The above calculation is, again, not nearly this simplistic, but the example illustrates the point.  

Conclusion 
We recommend that the above assumptions, as stated in the Data Interpretation section, be used 

for reporting radiological monitoring data from this site.



Uranium Series (On + 2)*

Mjajor radiation energies (MeV) 

Nuclide Historical Half-life and intensitiest 

I name I _ I A _ _ _ _

2
Th 

I.  
11p 

99.877. 0.13% 

1 
234Ra 

92 U 

1 
it 'p: 

I 
aan 

1 
99.987. 0.027 

2812Pb 

216,At

Uranium I

Uranium X, 

Uranium X2 

Uranium Z 

Uranium 11 

Ionium 

Radium 

Emanation 
Radon (Rn) 

Radium A 

Radium B 

Astatine 

Radium C 

Radium C' 

Radium C" 

Radium D 

Radium E 

Radium F

0.0 
(27.

0.1,03 (21%) 0.1.93 (797) 

2.29 (987.)

4.SLX1O'y
4.S1x10Sy 

24.1d 

1.17m 

6.75h 

2.47x10
5 y 

8.0 X10 4 y 

1602y 

3.823d 

3.05m 

26.8m 

-2s 

19.7m 

164ýLs 

1.3m 

2 1 y 

5.Old 

138.4d.

4.15 (257) 
4.20 (757.) 

4.72 (287) 
4.77 (727) 

4.62 (247) 
4.68 (767) 

4.60 (67) 
4.78 (957) 

5.49 (100.) 

6.00 (-1oo7) 

6.65 (67) 
6.70 (947) 

5.45 (0.0127) 
5.51 (0.0087) 

7.69 (100%) 

3.72 (.0000027) 

4.65 (.000077) 
4.69 (.00005.)

0.65 0.71 
0.98 

1.0 
1.51 
3.26 

1.3 
1.9 
2.3 

0.016 
0.061

(50.) (407.) 
(67) 

(-0.17.) 

(237) 
(40%) 
(197) 

(257) 
(56%) 
(197) 

(85%.) 
(15%)

1.161 (-100.)

. a,, ,tnn��

0.063c* (3.57.) 
0.093c (47) 

0.765 (0.307) 
1.001 (0.60%)

0.100 0.70 
0.90 

0.053

(507) (247) 
(70%) 

(0.27)

0.068 (0.67) 0.142 (0.077) 

0.186 (4.) 

0.510 (0.077)

0.295 0.352 (197) (367)

I

0.609 (47%) 1.120 (177) 
1.764 (177) 

0.799 (0.0147)

0.296 0.795 
1.31 

0.047

(80%) (100.) 
"(21%) 

(47.)

0.8D3(0.00117)

el*- Radium E" 4.19m 

ebRadium Stable 

*Thhis expression describes the mass number of any member in this series, where a is an integer.  

" 6Exale: '2?b (4n + 2) ...... 4(51) + 2 - 206 
tlntensities refer to percentage of disintegrations of the nuclide itself, not to original parent of series.  

tComplex energy peak which would be incompletely resolved by instruments of moderately lo resolving power such as scintillators.  

"M.t'.'" F--, Tkl- ,,F 1tortoves and 1JSNRfL-TR-80.

0.53 1.13

(100%)

(66.) (137.)

0.33 (-0.019%)

5.305
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Thorium Series (4n)*

Major radiation energies (MeV) 
qu ida iLHstorical Half-life and intensitiest 

am y 

go.Th ThorLum 1.41xl0 1 °y 3.95 (24%) .-.  14.01 (76%) 

a MRa Mesothorium I 6
.

7
y --- 0.055 (100%) 

Iaa:Ac Mesothorium I1 6.13h --- 1.18 (35%) 0.3 4
ct (15%) 

1.75 (12%) 0.908 (25%) 
2.09 (12%) 0.96c (20%) 

2
ýTh Radiotborium 1

.
9 10

y 5.34 (28%) --- 0.084 (1.6%) 
1 5.43 .(71%) 0.214 (0.3%) 

a;Ra ThorLum X 3.64d 5.45 (6%) --- 0.241 (3.7%) .1 5.68 (94%) 

mRn Emanation SSs 6.29 (100n) --- 0.55 (0.07%) SThoron (Tn) 

2T-o horium A 0.15s 6.78 (100%) 

a8-b Thoritum B 10.64h --- 0.346 (817) 0.239 "(47,) 1 0.586 (14%) 0.300 13.2%) 

2oi Thorium C 60.6m 6.05 (25%) 1.55 (5%) 0.040 (2") 

64.0% 36.0% 6.09 (10%) 2.26 (551) 0.727 (7%) 
1.620 (1.S;.) 

I~Po Thorium C' 304ns 8.78 (100%) 

2 efT Thorium C" 3.10m 1.28 (25%) 0.511 (23%) 
1.52 (21%) 0.583 (86%) 
1.80 (50") 0.860 ( 12-.) 

2.614 (100%) a 
2

Pb Thorium D Stable .--

*This expression describes the mass number of any member in this series. where a is an integer.  
Example: eoTh (4n) ...... 4(58) - 232 tlntensities refer to percentage of disintegrations of the nuclide itself, not to original parent of series.  SComplex energy peak which vould be incompletely resolved by instruments of moderately low resolving power such as scintillators.  

Data taken from- Lederer. C. N., Rollander, J. M.. and Perlman. I., Table of Isotopes (6th e*.; Ne, York: John Wiley & Sons.  
Inc., 1967) and Hogan, 0. H., Zigman. P. E.. and Kackin, J. L., gets Spectra (USNRDL*TR-8D2 [Washington. D.C.: 
U.S. Atomic Energy Commission. 1964]).
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Actinium Series (4n + 3)*

Kajor radiation energies (HeV) 

Nuclide Historical Half-life and Lntensitiest 
name

- I

Actinouranium 

Uranium Y 

Protoactinium 

Actinium 

Radioactinium 

Actinium K 

Actinium X 

Emanation 
Actinon (An) 

Actinium A 

Actinium B 

Astatine 

Actinium C 

Actinium C' 

Actinium V 

Actinium D

-T 1 4
4.37 (18%) 
4.40 (57%) 
4 .58ct (8%.)

7.1 Xl0y 

25.5h 

3.25Xl04y 

21. 6 y 

18.2d 

22m 

11.43d 

4.0s 

1.78ms 

36.1m 

-0.1s 

2.15.  

0.52s 

4.79m

4.  
5.C 
5.C 

4.8 

5.7 
5.9 
6.0 

5.4 

5.6 
5.7 
5.7 

6.4: 
6.5, 
6.8: 

7.31 

8.01 

6.28 
6.62 

7.45

95 (22%) 
01 (24%) 
)2 (23%) 

16c (0.18%) 
5~c (1.2%) 

6 (21%) 
'8 (24%) 
14 (23%) 

4 (-0.005%) 

1 (26%) 
1 (54%) 
5 (9%) 

2 M8) 
5 (11%) 
2 (8L%) 

(16%) 
(84%) 

(9 9%)

0.14: 
0.185 
0.204 

0.026 
0.084 

0.027 
0.29c 

0.070 

0.050 
0.237 
0.31c 

0.050 
0.080 
0.234 

0.149c 
0.270 
0.33c 

0.272 
0.401

0.140 (45%) 
0.220 (15%) 
0.305 (40%) 

0.043 (-99%) 

1.15 (-100%) 

0.74 (-.00023%) 

0.29 (1.4%) 
0.56 (9.4%) 
1.39 (87.5%) 

0.60 (0.28%) 

1.4 (99.8%)

(11%) 
5 (54%) 

(5%) 

(2%) 
c (10%) 

(6%) 

(6%) 

(0.08%) 

(8%) 
c (15%) 

(8%) 

(40%) 
(13%) 

(4%) 

c (10%) 
(10%) 

(6%) 

(9%) 
(5%) 

(3.4%) 
(1.8%) 
(3.4%) 

(14%) 

(0.5%) 
(0.5%) 

(0.16%)

113

207 
12sa

*This expression describes the mass number of any member in this series. where a i8 an integer.  
Example: a7Pb (4o + 3) ...... 4(51) + 3 - 207 

tlnteaslties refer to percentage of disintegrations of the nuclide itself, not to original parent of series.  *Complex energy peak which would be incompletely resolved by instruments of moderately low resolving power such as scintillators.  

Data taken from: Table of Isotopes and ISMURL-T.-802.

0.405 
0.427 
0.832 

0.351 

0.570 
0.90 

0.897

Stable



SYS$SYSDEVICE:[GAMMA.SCUSR.LIB]NYSDEC.NLB;1 
Printed: 16-FEB-2001 18:55 Page: 1

Nuclide 
Name

Nuclide 
Type

K-40 natural 
CS-137 fission 
TL-208 natural 

PB-210 natural 
BI-211 natural 
PB-211 natural 

BI-212 natural 
PB-212 natural 

BI-214 natural 

PB-214 natural 

FR-223 natural 

RA-223 natural 

RA-224 natural 
RA-226 natural 
TH-227 natural

Half Key Energy 
Life Line? (keY)

1.28E+09Y * 
30.07Y * 
1. 41E+IOY 

1600.00Y * 
7.04E+08Y * 
7.04E+08Y * 

1.41E+1OY * 
1.41E+1OY 

1600.OOY * 

1600. 0OY 

3.28E+04Y * 

3.28E+04Y 

1.41E+1OY * 
1600.00Y * 
3.28E+04Y

1460.81 
661.66 
277.35 
583.19 
860.56 
46.54 

351.06 
404.85 
832.01 
727.33 
74.82 
77.11 
87.09 

238.63 
300.09 
609.31 
768.36 
934.06 

1120.29 
1238.11 
1377.67 
1407.98 
1509.23 
1729.59 
1764.49 
1847.42 

74.81 
77.11 
87.09 

241.98 
295.22 
351.93 
50.10 
79.72 

234.81 
81.07 
83.79 
94.56 

144.23 
154.21 
269.46 
323.87 
240.99 
186.21 
50.10 
85.43 
88.47 

235.97 
256.25 
300.00 
329.85

% Abn 

10.67 
85.12 
6.31 

84.50 
12.42 
4.25 

12.91 
3.78 
3.52 
6.58 

10.41 
17.50 

6.10 
43.30 
3.28 

46.40 
4.94 
3.03 

15.10 
5.78 
4.00 
2.15 
2.11 
2.92 

15.40 
2.11 
4.80 
8.00 
2.80 
7.43 

19.30 
37.60 
38.70 

9.10 
3.00 

15.20 
25.20 

8.75 
3.22 
5.62 

13.70 
3.93 
4.10 
3.59 
8.60 
2.08 
3.40 

12.30 
7.00 
2.66 
2.70



SYS$SYSDEVICE:[GAMMA.SCUSR.LIB]NYSDEC.NLB;1 
Printed: 16-FEB-2001 18:55 Page: 2

Nuclide 
Name

Nuclide 
Type

Half 
Life

AC-228 natural 

PA-231 natural 

TH-231 natural 
PA-234 natural 

PA-234M natural 

TH-234 natural 

U-235 natural

Key Energy 
Line? (keV)

1. 41E+1OY 

3.28E+04Y 

7.04E+08Y * 
4.47E+09Y 

4.47E+09Y* 
4.47E+09Y * 

7.04E+08Y

93.35 
129.07 
209.25 
270.24 
328.00 
338.32 
463.01 
794.95 
911.20 
964.77 
968.97 

1588.19 
300.07 
302.65 

84.22 
94.65 
98.43 

111.30 
131.30 
152.72 
226.90 
569.30 
880.50 
883.24 
925.00 
926.72 
946.00 

1001.03 
63.29 
92.59 
89.60 
93.35 

105.60 
143.76 
163.36 
185.71 
205.31

% Abn 

3.19 
2.42 
3.89 
3.46 
2.95 

11.27 
4.40 
4.25 

25.80 
4.99 

15.80 
3.22 
2.46 
2.90 
6.60 

14.40 
23.30 

5.44 
18.00 

6.00 
10.00 
11.80 
10.20 

9.60 
7.80 
7.20 

13.40 
0.84 
4.80 
5.58 
6.00 

11.00 
2.40 

10.98 
5.08 

57.20 
5.01


