APPENDIX B

Boring logs



TEST BORING LOG REPORT OF BORING
, _ GT-1
Client: GTEOSI Sampler: 2-foot split spoons |Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/5/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser Sand Pack
OBG Geologist: Pam Cox Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recoveryj "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm} | Light
0 1 0-2 - 12/24 12 fAsphatt
19 8 4 7 Gray GRAVEL (FILL) - 06
Brownish yellow SILT, Iittle Sand
(dry, medium dense)
2 2 2-4 - 18/24 17 ML 08
3 4 13 17 @ 3’ Light brown SAND, Iittie Gravel
(dry, medium dense)
4 3 4-8 - 22124 25 sP 11
4 10 15 27
3 4 6-8 - 23124 57 spP 1
20 26 31 38
8 5 8-10 - 24124 45 |similar (moist, dense) SP 08
16 18 27 13
9 6 10-12 - 24124 48 sP 13
9 23 25 27
10 7 12-14 - 24124 60 |grades to brownish yellow SAND, SP 11
26 38 22 25 some Gravel (moist, dense)
11 8 14-16 - 24124 43 sp 1
11 19 24 23
12 9 16-18 - 24124 39 sP 06
11 20 19 13
13 10 | 18-20 - 24124 30 SP 05
14 13 17 23
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

316/01



TEST BORING LOG REPORT OF BORING
0 &AS — GT-2
Client: GTEOSI Sampler: 2-foot split spoons |[Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/5/00
File No.: 5816.009.005 - |End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale / Pam Cox Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General - PID glacﬁ
Grade | No. | {feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-2 - 12/24 12 |Asphatt
5 5 7 5 Moderate yellowish brown 10YRS5/4 1.7
SAND, some gravel (dry)
2 2 2-4 - 24/24 36 2.4
14 17 19 19 @ 3' CLAY, trace gravel
4 3 4-8 - 24124 62 24
[ 24 38 51 @ 5' Moderate yellowish brown 10YR
5/4 SAND, some gravel (subrounded)
6 4 6-8 - 23 57 [Similar (moist, dense) NL
20 26 31 38
8 5 8-10 - 24124 54 |Similar (moist, dense) 1.4
15 30 24 36
9 [ 10-12 - 24/24 87 |Brownish yellow SAND, some fine 13
31 39 48 51 gravel (subrounded) (moist)
10 7 12-14 - 24124 43 |Similar (moist, dense) NL
7 21 22 30
11 8 14-16 - 20/24 52 |Similar (moist, dense) 11
16 21 31 25
12 9 16-18 - —-{24 49 Brownish yellow SAND, Iittle gravel 09
25 24 25 29 (moist, dense)
13 10 18-20 - 12124 21 Similar {moist, medium dense) 0.2
10 11 10 12
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01




TEST BORING LOG REPORT OF BORING
[O'BRIEN & G _ SB-110
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 Testin
Below Depth |Blow | Recovery| "N" |Sample Description General 1D glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 36/48 0-3" Asphatt 34
Dusky brown 5YR2/2 SAND, trace
gravel (subangular, subrounded)
{moist, loose)
4 2 4-8 43/48 Similar 1.6
@ 4 5' grades to grayish brown SYR
3r2
8 3 8-12 43/48 Stmilar 53
@ 9' grades to SAND, some gravel
12 4| 12-16 48/48 Similar 1 140
16 5 16-20 48/48 grades to SAND, trace gravel 140
20 6 20-24 24/48 Similar 46
Boring was terminated at 24’
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
[O'BRIEN & GERE ENGINEERS; INC ) SB-111
Clhient: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - 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 ‘“Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 Grayish brown 5YR3/2 SAND and SILT, 246
some gravel (moist, loose)
@ 15" Dusky yellow brown 10YR2/2
SAND, some grave! (subangular, sub-
4 2 4-8 41/48 Similar 225
8 3 8-12 48/48 Similar 38
12 4 12-16 48/48 Similar NL
16 5 16-20 48/48 Similar 31
20 6 20-21 12/12 Similar 1.3
Boring was terminated at 21"
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG

REPORT OF BORING

O! &' GEREENG _ SB-112
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - 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 Testin
Below Depth [Blow | Recovery| "N" |Sample Description General PIL glacR
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 43/48 0-5" Asphalt 38
Dark yellow brown 10YR4/2 SAND,
some gravel (subangular, subrounded)
{moist, loose)
@ 16" SILTY CLAY', some gravel
4 2 4-8 39/48 Similar 30
@ 4.5 Dusky yellow brown 10YR2/2
SAND, some gravel (subangular, sub-
rounded) (moist, loose) .
@ 6.5 SILT and CLAY, some gravel
8 3 8-12 48/48 Similar 99
@8 5 Dark yellowish orange 10YRE/6
SAND and SILT, some gravel
(subangular-subrounded) (morst, loose)
@10.5' CLAY, trace gravel (moist,
stiff)
12 4 12-16 42/48 Dark yellowish brown 10YR4/2 SAND 18.0
and SILT, some grave! (subangular,
subrounded) (moist, loose)
16 S5 16-20 43/48 Simitar 31
@ 17 lense of SILT and CLAY
20 6 20-22 27.5/48 Similar 42
Bonng was terminated at 22
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
EN &' _ SB-113
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - 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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 36/48 0-4" Asphalt 6
Dusky brown 5YR2/2 SAND, little
gravel (subangular, subrounded)
{moist, loose)
@ 19°-5" lense of CLAY, some gravel!
4 2 4-8 30/48 Dark yellowish orange 10YR6/6 SAND, 208
some gravel (subangular, subrounded)
(moist, loose)
8 3 8-12 20/48 Dusky brown SYR 2/2 SAND and SILT, 133
some gravel (subangular-subrounded)
(moist, loose)
@9’ grades to SAND, some gravel
12 4 12-16 31/48 Similar 1 16.0
@ 13 SILT and CLAY, little gravel
{subangular-subrounded)
@ 14 SAND and SILT, Ittle gravel
(subangular, subrounded) (moist,
loose)
16 5 16-20 NL Slough - Not Logged NL
Bonng was terminated at 20'\
OBrien & Gere Engineers, Inc.

3/16/01



O'BRIEN:

JTEST BORING LOG

REPORT OF BORING
SB-113b

Chent: GTEOSI

Sampler: 4-foot acetate

I-Dage 1 of 1

Proj. Loc:  Hicksville, New York )
Hammer: 140 Ibs - direct push |Start Date: 11/29/00
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 Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacﬁ
Grade | No. | {feet) | /6" | [Penetr | Value Description| USCS | (ppm) | Light
0 1 0-4
4 2 4-8
8 3 812
12 4 | 1218
* Discrete sample from 16-20 feet
16 5 | 1620 19/36 Dark yellowish brown 10YR6/6 SAND, 1.3
some grave!

Bornng was terminated at 20°

OBrien & Gere Engineers, Inc.

3/16/01



(coarse), trace gravel (FILL)

TEST BORING LOG REPORT OF BORING
O'BRIE} i SB-113c
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York .
Hammer: 140 Ibs - direct push |Start Date: 11/29/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = iGrout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin ‘
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description] USCS | (ppm)| Light
0 1 0-4
4 2 4-8
8 3 8-12
* Discrete sample from 12-16 feet
12 4 12-16 28/36 Pale yellowish brown 10YR6/2 SAND 9.6

Bonng was terrminated at 16'

OBrien & Gere Engineers, Inc.

3/16/01



|TEST BORING LOG REPORT OF BORING
O'BRIEN ‘& 'GERE ENGINEERS; IN{ SB-114
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York ,
Hammer: 140 Ibs - 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 Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacR
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42/48 0-3" Asphalt 81
Moderate yellowish brown SYRS/4
SAND, [ittle gravel (subangular,
subrounded) (moist, loose)
(FILL)
4 2 4-8 36/48 Moderate yellowish brown SYR5/4 05
SAND (moist, loose)
8 3 8-12 26/48 Similar 1.2
12 4 | 1214 24724 Similar 1 10
14 5 14-17 2436 Similar 1
16 6 17-20 28.5/36 Similar 1.2
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
JO'BRIEN & _ SB-115
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 11/29/00
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 Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 41/48 0-7" Asphatt 7.8
@7 Dusky brown 5YR2/2 GRAVEL
(FILL)
@ 17" Pale yellowish orange 10YR8/6
coarse SAND (subrounded, subangular)
@ 20" - 8" layer of dark yellowish
orange 10YR6E/6 CLAY, little gravel
@ 20" Grayish orange 10YR7/4 SAND
4 2 4-8 48/48 some gravel 1.1
Similar
8 3 8-12 48/48 Simular 11
@ 9.5' grades to coarse SAND and
GRAVEL (moist)
12 4 12-16 43/48 Similar 81
16 6 16-20 12/48 Similar 1.1
Bornng was terminated at 20’

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING

O & ENGIN SB-116
P ————————— —
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1

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 = Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin ‘
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42148 0-9" Asphatt 26
Moderate yellowish brown 10YR4/2
SAND and CLAY, little gravel
@ 2' FILL (soil, clay, aggregate mix)
with white calcium build-up
4 2 4-8 37148 Stmilar 36
@ ~5' Dark yellowish orange 10YR6/6
CLAY, little gravel (soft)
@~6' becomes coarse SAND with
Ittle gravel
@~6.5' FILL (soil, clay, aggregate mix)
8 3 8-12 36/48 Similar 1.0
@~9' Grayish orange 10YR7/4 SAND,
some gravel
12 4 | 12116 34/48 Similar 1 18
@125 - 6" layer of FILL
@ 13’ very pale orange 10YR8/2 SAND
16 5 16-18 24124 Similar 1.4
18 3 1820 16124 Simitar 1 13
Bonng was terminated at 20’

OBrien & Gere Engineers, Inc
3/16/01



TEST BORING LOG REPORT OF BORING
JO'BRIEN-& GERE'ENGINEER i SB-117
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
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 = Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin |
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | [Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 41/48 0-6" Asphalt 41.1
Dark yellowish brown 10YR4/2 SAND
some grave! (FILL)
@~2.5 SAND
@ 3’ Dark yellowish brown 10YR4/2
CLAY and SILT
4 2 4-8 5/48 Simitar 6.9
8 3 8-12 37/48 Dark yellowish crange 10YR6/6 SAND 50
12 4 12-16 48/48 Similar 39
16 6 16-20 39/48 Similar 12.0
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



JTEST BORING LOG REPORT OF BORING
0 N & _ SB-118
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 11/30/00
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
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm){ Light |
0 1 0-4 48/48 0-4" Asphatt S0
Moderate brown SYR 3/4 SILT, Ittle
grave! (moist, loose)
@ 14" moderate yellowish brown
10YRS/4 SAND, trace gravel
@ 21" Moderate brown 10YR4/2
CLAY and SILT, trace gravel (soft)
@ 32" grades to CLAY, trace gravel
4 2 4-8 39/48 (moist, soft) 49
@41" Moderate yellowish brown
10YRS/4 SILTY SAND, trace gravel
(moist, loose)
@4 S' Dark yellowish orange 10YR6/6
CLAY, trace gravel (wet, soft)
@6’ very pale orange SAND, trace
gravel (moist, loose)
8 3 8-12 48/48 Dark yellowish orange 10YR6/6 SAND 10
trace gravel (moist, loose)
@ 9 5' moderate yellowish brown
10YRS/4 CLAY (moist, stiff)
@ 10" SAND, some gravel
@ 11' grades to SAND, lttle gravel
12 4 12-145 30/48 Similar 106
145 5 (145175 36/48 Similar 1.7
17.5 [} 17.5-20 30/48 Similar 132
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



g i TEST BORING LOG REPORT OF BORING
O'BRIEN & _ SB-119
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 11/30/00
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 Testin
Below Depth |Blow | Recovery| "N" [Sample Description General - Pl glacE
Grade | No. | (feet) | /6" IPenetr | Value Description| USCS | (ppm)| Light
0 1 0-4 36/48 0-3" Dark yellowish brown 10YR2/2 400
SAND and SILT, some gravel (sub-
angular, subrounded) (moist, loose)
@ ~2' CLAY (most, firm)
slough and pieces of concrete
4 2 4-8 48/48 Very pale orange 10YR8/2 SAND 142
some gravel (subangular-subrounded)
{moist, loose)
8 3 8-12 48/48 Moderate yellowish brown 10YRS/4 100.0
SAND and SILT, some gravel (sub-
angular-subrounded) (moist, loose)
@ 9' stmilar with trace gravel
12 4 12-16 43/48 Similar 1 200
!
Bonng was terminated at 16’
OBrien & Gere Engineers, Inc.

3/16/01



ATEST BORING LOG REPORT OF BORING
JO'BRIEN & GERE-ENGINEER SB-120
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 11/30/00
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 Testin
Below Depth |Blow | Recovery| "N" [Sample Description General PID glacR
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 32/48 Dusky yellowish brown 10YR 2/2 469
SILTY SAND, some fine gravel
(subangular) (moist, medium dense)
@ 29" - 1" layer of very pale orange
10YR 8/2 CLAY (morst, stiff)
4 2 4-8 32.5/48 3413
@5' grades to very pale orange SAND
some fine gravel (subangular,
subrounded), (moist, loose)
8 3 8-12 48/48 @ 8.5' grades to Iittle grave! 2860
@ 9" SAND, some gravel
12 4 12-16 48/48 1081
@ 14 5' - 10" layer very pale orange
10YR 8/2 SAND and SILT, Ittle gravel
16 5 16-20 48/48 ] 11450
@ 17.5 - 5" layer of SAND, !ittle gravel
20 6 20-24 18/36 Similar 151
Bornng was terminated at 24’
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN. _ SB-121
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/1/00
File No.. 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |[Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light |
0 1 0-4 30/48 Dark yellowish brown SILT and CLAY 344
some grave! (subangular) (moist, loose)
4 2 4-8 37/48 Similar 310
@4 &' very pale orange 10YR 4/2
SAND, Itttle gravel (moist, loose)
8 3 8-12 34/48 Similar 83
@ 9 §' Dark yellowish orange 10YR6&/6
SAND, some grave! (subrounded)
(moist, loose)
12 4 12-15 34/48 Stmilar 50.3
@ 13- 1' layer of very pale crange
10YR 8/2 CLAY, black staining
(wet, medium stiff)
@ 14’ Dark yellowish orange 10YR6/6
15 5 15-18 15/48 SAND, Iittle gravel 15
18 5 18-20 24724 Similar 54
Boring was terminated at 20’
OBrien & Gere Engineers, Inc.

3/16/01




TEST BORING LOG REPORT OF BORING
JO'BRIEN & GERE ENGINEERS, N SB-122
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/1/00
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 Testin ‘
Below Depth |Blow | Recovery| "N" |[Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 32/48 0-6" Dusky yellowish brown 10YR 2/2 36
SILTY SAND, trace fine gravel
(subangular) (moist, loose)
@3 5' grades to SAND (dry, loose)
4 2 4-8 48/48 @4' grades to SAND, some fine gravel 4
(subangular, subrounded)
8 3 8-12 unk Similar w/varying amounts of gravel 20.2
@ ~11' iron staining
12 4 12-16 26/48 Similar 16
Bornng was terminated at 16’
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
0 &G i} SB-123
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push [Start Date: 12/1/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 35/48 Dark yellowish orange 10YR 6/6 24
SILT and SAND, trace fine gravel
(subrounded) (moist, loose)
@ 9" Dark yellowish brown 10YR 4/2
CLAY, trace coarse gravel (subangular)
(dry, very stiff)
@ 25" grades to SAND, Iittle gravel
{damp, loose)
4 2 4-8 48/48 1.7
@ 4 5' Dark yellowish crange 10Y 6/6
coarse SAND, some fine gravel
(subrounded-subangular) (moist, loose)
8 3 8-12 48/48 08
@ 8 5' Dark yellowish orange 10YR6E/6
SAND and GRAVEL (subangular)
(moist, loose)
12 4 12-16 29/48 1
@ 13’ Dark yellowish orange 10YR6/6
SAND, some fine gravel
Bonng was terminated at 16’
OBrien & Gere Engineers, Inc.
3/16/01




TEST BORING LOG REPORT OF BORING

|[O'BRIE EN _ SB-124
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1

Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/1/00

File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = [TGrout
Riser :l Sand Pack

OBG Geologist: Eddy Teasdale Bentonite

Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacR
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light

0 1 0-4 41748 Moderate yellowssh brown 10YR5/4 165

SAND, some siit and grave! (sub-
rounded, subangular) (moist, loose)

@ 12" Dusky yellowish brown 10YR

2/2 SILT, some grave! (dry, loose)

@ 14" becomes CLAY (medium stiff)
alternating layers of SILT, SAND, CLAY/|
4 2 4-8 48/48 Dusky yellowish brown 10YR2/2 SILT 121
some gravel (dry, loose)

@ 45 Very pale orange 10YR8/2
SAND, some gravel (moist, loose)
@~6 S' grades to little gravel

8 3 8-12 27/48 Similar 105
@ 8.5 grades to some gravel

@ ~9 SILTY CLAY, trace gravel
@ ~9 5 SAND, some gravel

12 4 12-16 48/48 Very pale orange 10YR8/2 SAND, 8
some gravel (subangular, subrounded)
(moist, loose)

16 5 16-18 24/124 Similar i 45.0
18 6 18-20 24124 Similar, SAND, trace gravel 110.0
20 7 20-24 29/36 Similar 98

Boring was terminated at 24°

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



TEST BORING LOG REPORT OF BORING

O'BRIEN & GERE SB-125
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1

Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/1/00

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| "N" [Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 Dusky yellowsh brown 10YR 2/2 260
SILTY SAND, Iittle gravel (subangular)
(moist, loose)
@ 19" Dusky yellowish brown 10YR
272 CLAY (moist, stiff)
@ 36" Dark yellowish orange 10YR6/6
SAND, trace gravel
4 2 4-8 48/48 grades to Very pale orange 10YR8/2 121
8 3 8-12 35/48 Similar 548
@ 9.5 Dark yellowish orange 10YR6/6
SAND, some gravel (subangular)
(moust, loose)
12 4 12-16 48/48 grades to Very pale orange 10YR8/2 275
SAND, trace fine grave! (moist, loose)
16 5 | 1620 36/36 Similar 1 125
Boning was terminated at 20°

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



: TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS,; ) SB-126
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 31/48 0-4" Dark yellowish orange 10YR 6/6 13.2
SAND and GRAVEL (subrounded)
(moist, loose)
@ 4" Dark yellowish brown 10YR 4/2
SILT and SAND, Ittle gravel (subangular
subrounded (moist, loose)
@ 23" Very pale orange 10YR 8/2
SAND, some gravel (moist, loose)
4 2 4-8 41/48 Similar 7
8 3 8-12 40/48 Similar 2
@8 5’ Pale yellowmish brown 10YR 6/2
SAND, some silt and gravel (subangular
subrounded), (moist, loose)
@ 9.5 grades to SILT and SAND, Iittle
gravel
@ 10 Very pale orange 10YR 8/2
SAND, some gravel (moist, loose)
12 4 12-16 NL/48 Similar 8
Borning was terminated at 16’
OBrien & Gere Engineers, Inc.

3/16/01




TEST BORING LOG REPORT OF BORING
JO'BRIEN & GERE ENGINEERS; INC SB-127
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York )
Hammer: 140 Ibs - direct push |Start Date: 12/7/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser Sand Pack
0BG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description} USCS | (ppm)| Light
0 1 0-4 26/48 Dusky yellowish brown 10YR4/2 SILT 307
and CLAY, some gravel (subrounded)
(moist, soft)
@ 21" Very pale orange 10YR 8/2
SAND, some grave! (subangular, sub-
rounded) (moist, loose)
4 2 4-8 48/48 Simitar 2.6
8 3 8-12 42148 Stmilar 85
@8.5' grades to dark yellowish orange
10YRS6/6 SAND, some gravel
12 4 12-16 36/48 Very pale orange 10YR 8/2 SAND, 23
some gravel (moist, loose)
16 5 16-20 43/48 Similar (minor color variations) 200
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



{TEST BORING LOG REPORT OF BORING
_ SB-128
Clhient: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/7/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser Sand Pack
OBG Geologist: Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | {feet) | /6" /Penetr | Value Description| USCS | (ppm)! Light
0 1 0-4 40/48 0-3° Asphatt 1
@3" Dusky brown SAND, trace gravel
(subangular, subrounded) (moist, loose)
) 4 2 4-8 37/48 Similar 06
@ 4 5' grades to grayish brown SYR
3r
8 3 8-12 . 17/48 Similar 07
@ 9 grades to SAND, some gravel
12 4 12-16 824 Similar 0.7
07
16 5 16-20 17/24 Similar
20 6 20-24 24148 Similar 46
Bonng was terminated at 24'
OBrien & Gere Engineers, Inc.

3/16/01



. JTEST BORING LOG REPORT OF BORING
O'BRIEN &'GER SB-129
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/1/00
File No.: 5816.009.005 End Date:
Boring Company:  nvironmental Probing, Inc. Screen = Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General Plb glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description] USCS | (ppm)| Light
0 1 0-4 37/48 Moderate yellowish brown 10YRS/4 0.2
SILT and CLAY, trace gravel
(subrounded) (moist, loose)
4 2 4-8 46/48 Similar, with some gravel 0.1
@ 4 &' grades to very pale orange
10YR 8/2 SAND, some gravel (sub-
angular) (moist, loose)
@6 §' grades to dark yellowish orange
@ 7" grades to trace gravel
8 3 8-12 18/48 Similar 0.3
@ 8 5' grades to SAND, some gravel
12 4 12-16 2324 Similar 0.2
0.1
16 5 16-20 24/24 Similar (black precipitate on sides)
20 6 20-24 24/48 Similar 46
Bonng was terminated at 24'
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG

REPORT OF BORING

O'BRIEN & 1 _ SB-130
Chent: GTEOSI Sampler: 4-foot acetate Page 1 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 Bentonite
Stratum Field
Depth Change Testing
Below Depth |[Blow | Recovery| "N" [Sample Description General - PID | Black
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm){ Light
0 1 04 48/48 Moderate yellowish brown 10YR 5/4 13
SAND, some gravel (subrounded)
{moust, looss)
@ 4" SILT and CLAY, some gravel
@ 20" grades to yellowish brown
10YR2/2 CLAY
@ 31" SAND, some grave!
4 2 4-8 48/48 Similar 0.8
@ 6 5' grades to very pale orange
10YR8/2 SAND, Iittle gravel (sub-
rounded, subangular) (moist, loose)
8 3 8-12 48/48 Simitar 1.8
@ 85 - 2" layer of SILT and CLAY,
trace gravel
becomes SAND, some gravel
12 4 12-16 37/48 Similar 4
@ 13’ becomes SAND and GRAVEL
layers of SAND with vanous amounts
of gravel
16 5 16-20 26/48 Similar 4.8
Bonng was terminated at 20’

OBrien & Gere Engineers, Inc.

3/16/01



4y |TEST BORING LOG REPORT OF BORING
[O'BRIEN & GEREENGINEERS, IN ! SB-131
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/7/00
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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | [/Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42/48 Moderate yellomish brown 10YRS/4 27
SILT and CLAY, some gravel
(moist, loose)
@ 13" CLAY, some silt and grave!
@ 24" CLAY, trace gravel
@ 38" SAND, some gravel
4 2 4-8 45/48 Very pale orange 10YR8/2 SAND, 07
some grave! (subrounded, subangular)
{moist, loose)
@ 7 Moderate yellowish brown 10YR
5/4 CLAY, some silt, trace gravel
8 3 8-12 36/48 Very pale orange 10YR 8/2 SAND 1.1
some gravel (subrounded, subangular)
{moist, loose)
12 4 12-16 48/48 Similar 0.8
@ 14’ Dark yellomsh orange 10YR 6/6
SAND, some gravel (subangular,
subrounded) (moist, loose)
16 S 16-20 8/48 Similar 08
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING

0 | & GERE EN( RS, | _ SB-132
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push |Start Date: 12/7/00

File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser l:l Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" }Sample Description General - PID glacR '
Grade | No. { ({feet) | /6" | /Penetr |Value Description] USCS | (ppm)| Light |
0 1 0-4 38/48 Dark yellowish brown 10YR4/2 115
SILT and SAND, some gravel
(moist, loose)
@ 12" CLAY, some silt and gravel
@ 30" Dark yellowish brown 10YR4/2
SILT and SAND, some gravel
4 2 4-8 30/48 Similar 0.7

@~4 §' Very pale orange 10YR8/2
SAND, some gravel (subrounded, sub-
angular), (moist, loose)

Bonng was terminated at 8'

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



TEST BORING LOG REPORT OF BORING
O'BRIEN &'GERE ENGINEERS,IN SB-133
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 lbs - direct push |Start Date: 12/7/00
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 Testin
Below Depth |Blow | Recovery| "N" [Sample Description General - PID glacR
Grade | No. | {feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 45/48 Moderate yellowish brown 10YRS/4 35
SILT and SAND, some gravel (sub-
rounded, subangular) (moist, loose)
4 2 4-8 48/48 Very pale orange 10YR&/2 SAND, 7
some grave! (subrounded, subangular)
{moist, loose)
@ 6.5 Dark yellowmish orange 10YR6/6
SILT and SAND, some grave! (sub-
rounded, subangular) {(moist, loose)
8 3 8-12 26/48 Very pale orange 10YR8/2 SAND, 15.6
some gravel (subrounded, subangular)
(moust, loose)
@ 9.5 grades to SAND and GRAVEL
12 4 12-16 NL/48 Very pale orange 10YR8/2 SAND, 2.6
some gravel (subrounded, subangular)
(moist, loose)
Bonng was terminated at 16'
OBrien & Gere Engineers, Inc.

3/16/01



' TEST BORING LOG REPORT OF BORING
O'BRIEN &G ENGINEERS, IN! SB-134
Client.: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/7/00
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 Testin
Below Depth |Blow | Recovery| "N" |Sample Description General - PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 45/48 Moderate yellowish brown 10YR5/4 35
SILT and SAND, some grave! (sub-
rounded, subangular) (moist, loose)
4 2 4-8 48/48 Very pale orange 10YR8/2 SAND, 7
some gravel (subrounded, subangular)
{moist, loose)
@ 6 5 Dark yellowish orange 10YR6/6
SILT and SAND, some gravel (sub-
rounded, subangular) (moist, loose)
8 3 8-12 26/48 Very pale orange 10YR8/2 SAND, 156
some gravel (subrounded, subangular)
(moist, loose)
@ 9.5 grades to SAND and GRAVEL
12 4 12-16 NL/48 Very pale orange 10YR8/2 SAND, 26
some grave! (subrounded, subangular)
(moist, loose)
Borning was terminated at 16’
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
{ _ SB-135
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 lbs - direct push |Start Date: 12/7/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm){ Light
0 1 0-4 48/48 Dark yellowmish orange 10YR6/6 5.9
SILT and SAND, Ittle grave! (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
4 2 4-8 48/48 SAND, some gravel (moist, loose) 0.5
Similar
8 3 8-12 25/48 Similar 7.8
Bonng was terminated at 12'
OBrien & Gere Engineers, Inc.

3/16/01



o TEST BORING LOG REPORT OF BORING
[O'BRIEN & _ SB-136
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 41/48 0-4" Dark yellowish brown 10YR4/2 2
SILT, some gravel (subangular -
subrounded), (moist, loose)
@ 4" grades to SILT, some sand and
gravel
@ 24" lense of CLAY (stiff)
4 2 4-8 37/48 Very pale orange 10YR8/2 SAND, 2
some gravel (subangular-subrounded)
(moist, loose)
8 3 B-12 21/48 Similar 1.2
Borning was terminated at 12’
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG

REPORT OF BORING

O'BRIEN & _ SB-137
Chent: 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 I':J Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin ‘
Below Depth [Blow | Recovery| "N" |Sample Description General D glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light |
0 1 0-4 37/48 0-6" Moderate yellowish brown 10YR 62
5/4 SILT and CLAY, trace gravel
(subangular-subrounded), (moist)
6" lense of SILT, some sand and gravel
@12" CLAY, trace gravel
4 2 4-8 37/48 Similar 11

Bonng was terminated at &'

OBrien & Gere Engineers, Inc.

3/16/01



i - . TEST BORING LOG REPORT OF BORING
O'BRIEN &'GERE:ENGINEER: SB-138
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 |bs - direct push [Start Date: 12/1/00
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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description} USCS | (ppm)| Light
0 1 0-4 48/48 3" Asphalt 46
Grayish brown SYR3/2 SILT and SAND
trace gravel (moist, loose)
@ 7" grades to some gravel
@ 14" Dusky brown §YR2/2 CLAY,
trace gravel (moist, very stiff)
@ 25" CLAY, trace gravel (moist, soft)
@ 47" Dark yellowish orange 10YR6/6
4 2 4-8 48/48 SAND, some gravel (moist, lcose) 49
Similar
@ 6.5 grades to trace gravel
8 3 8-12 37148 Similar 10
@ 9 - 10" layer of very pale orange
10YR8/2 SAND and GRAVEL (sub-
rounded) (moist, loose)
Very pale orange 10YR8/2 SAND,
trace GRAVEL (moist, loose)
12 4 12-16 48/48 Similar 05
@ 13 Moderate yellowish brown 10YR
5/4 SAND and SILT , some gravel
(moist, loose)
@13 § grades to SAND, some gravel
16 5 16-20 30/36 Similar 06
Boring was terminated at 20’
OBrien & Gere Engineers, Inc.

3/16/01




Dark yellowish brown 10YR4/2 SILT

and SAND, Ittle gravel (subrounded)
(moist, loose)

@ 29" Dusky brown 5YR2/2 CLAY,

trace gravel (subangular) (moist, soft)

: TEST BORING LOG REPORT OF BORING
O'BRI ( _ SB-139
Client: GTEOSI . Sampler: 4-foot acetate Page1of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/3/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser I:I Sand Pack

OBG Geologist: Eddy Teasdale Bentonite

Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" [Sample Description General PID glacE
Grade | No. | (feet) | /6" ]| /Penetr |Value Description] USCS | (ppm)| Light |

0 1 0-4 44148 0-2" Asphalt NL

Bonng was terminated at 4'

OBrien & Gere Engineers, Inc.

316/01



@ 3" Dark yellowish brown 10YR 4/2
SILTY SAND, trace grave! (subrounded)
{moist, loose).

alternate lenses of SILTY CLAY and
SILTY SAND

TEST BORING LOG REPORT OF BORING
& _ SB-140

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

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

Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr [ Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 0-3" Asphatt 1

Bonng was terminated at 4'

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN & GEREENGINEE SB-141
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - 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 Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" {Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 Dark yellowish orange 10YR6/6 SAND 07
Ittle gravel (subrounded, subangular)
(moist, soft)
@ 15° Dark yellowish orange 10YR6/6
SILT and SAND
@ 28" Dark yellowish brown 10YR2/2
CLAY, trace fine gravel
@ 39" Very pale orange 10YR8/2 SAND
4 2 4-8 22/48 some gravel (subrounded) 04
Similar with varying amounts of gravel!
8 3 8-12 20/48 Similar NL
12 4 12416 41/48 Similar 3.1
@ 14’ Very pale orange 10YR8/2
SAND and GRAVEL
@ 14 5' grades to SAND, trace gravel
16 5 16-20 20/36 Dark yellowish orange 10YR6/6 06
SAND, Iittle gravel (subangular,
subrounded), (moist, loose)
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN& G Gl SB-142
Client: GTEOSI Sampler: 2 and 4-foot acetate |Page 1 of 1
Proj. Loc: Hicksville, New York ‘
Hammer: 140 Ibs - direct push |Start Date: 12/3/00
File No.: 5816.009.005 End Date:
Boring Company: Environmentat Probing, Inc. Screen = Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | [Penetr |Value Description| USCS | (ppm)| Light §
0 1 0-4 38/48 Dark yellowsh orange 10YR6/6 SILTY 08
SAND, Iittle gravel (subrounded, sub-
angular) (moist, soft)
@ 28" Dark yellowish brown 10YR4/2
SAND and SILT, trace fine gravel
@ 34" -3" layer dark yellowish brown
10YR6/6 CLAY, trace gravel (moist, soft)
@ 37" SAND and SILT, trace fine gravel
4 2 4-8 42/48 Similar 1.7
8 3 8-12 28/48 Similar 2.1
12 4 12-16 23/48 Similar 2.7
@ 14’ Very pale orange 10YR8/2
SAND and GRAVEL
@ 14 5' grades to SAND, trace gravel
16 S 16-20 31/48 Dark yellowish orange 10YR6/6 6.1
SAND, Ittle grave! (subangutar,
subrounded), (motst, loose)
20 6 20-24 8/48 56
24 7 24-26 23/48
4
Bonng was terminated at 26'
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN'& GERE ENGINEER . ) SB-143
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/3/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser l': Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42/48 Dark yellowish orange 10YR 6/6 SAND 13
and SILT, trace fine grave! (subrounded)
{moist, loose)
@ 33" - 6" lense of SILT, trace fine
grave! (moist, loose)
@ 38" Dusky yellowish brown CLAY
trace fine gravel (subangular) {moist,
medium stiff)
4 2 4-8 42/48 Similar, becomes soft 04
@5-5.5" Dusky yellowish orange 10YR
6/6 SILT and SAND, some fine gravel
(subrounded) (moist, loose)
8 3 8-12 48/48 Similar 46
@ 8 5 Dark yelowish orange 10YR6/6
SAND, some gravel (subrounded,
subangular), (moist, loose)
12 4 12-16 48/48 Very pale orange 10YR 8/2 SAND, 2
trace fine grave! (subrounded, sub- )
angular) (moist, loose)
16 S 16-20 48/48 Very pale orange 10YR 8/2 SAND, 100
some grave! (subrounded, subangular)
(moist, loose)
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG

REPORT OF BORING

@ 5.5 Pale yellowish brown 10YR 6/2
SILT and SAND, some gravel
(subrounded-subangular) (moist, loose)

O'BRIEN &G _ SB-144
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 [bs - direct push [Start Date: 12/6/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. 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 glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light |
0 1 0-4 43/48 0-5" Asphalt 1
@ 5" Pale yellowish brown 10YR 6/2
SILT and SAND, some gravel!
({subrounded-subangular) (moist, loose)
4 2 4-6 20124 Similar 08
@ 4.5' concrete

Bonng was terminated at 6

OBrien & Gere Engineers, Inc.

3/16/01



(moist, loose)

TEST BORING LOG REPORT OF BORING
_ SB-144B
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
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 Testin ‘
Below Depth |Blow | Recovery| "N" |Sample Description General PID glack
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm) | Light |
0 1 0-4 36/48 0-4" Asphatt 09
@ 4" Moderate yellowish brown
10YR 5/4 SILT and SAND, some gravel
(subangular), (moist, loose)
4 2 4-8 33/48 Similar 0.5
8 3 8-12 19/48 grades to SAND, some gravel 0.7

Bonng was terminated at 12'

OBrien & Gere Engineers, Inc.

3/16/01




TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS,INC L SB-145
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/9/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, inc. Screen = Grout
Riser j Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | {feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 0-4" Asphalt 5
@ 4" Mod. yellowish brown 10YR 5/4
SILT and CLAY, some gravel (sub-
rounded, subangular), (moist, soft)
@ 29" grades to SILT and SAND, some
gravel (moist, loose)
4 2 4-8 43/48 Simitar 45
@45 Cement
@ 7" Dusky yellowish brown 10YR2/2
GRAVEL (moist, loose) - Oil Residue
8 3 8-12 18/48 Moderate yellowish brown 10YR5/4 32
CLAY, trace grace (moist, soft)
12 4 12-16 34/48 Moderate yellowish brown 10YR5/4 10
SAND, some grave! (Green Layer)
(moist, loose)
@ 12.7 CLAYEY waste
@ 14.5' Moderate yellowish brown
10YRS/4 SAND dnd GRAVEL
(wellrounded) (moist, loose)
16 5 16-20 15/48 Dark yellowish orange 10YR6/6 0.8
SAND, some gravel (subangular,
subrounded), (motst, loose)
Bornng was terminated at 20
OBrien & Gere Engineers, Inc.

3/16/01



EST BORING LOG REPORT OF BORING

O'BRIEN ERE ENGH SB-146a

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

Hammer: 140 Ibs - direct push |Start Date: 12/4/00

File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser l:'l Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacR
Grade | No. | (feet) | /6" | /Penetr |Value Description} USCS | (ppm)| Light |
0 1 04 37/48 0-4" Asphalt 2.2
@ 4" Dusky yeliowish brown
10YR 2/2 SILT and SAND, some gravel
(subangular), (motst, loose)
@ 8" grades to SILT and CLAY
@ 24" SAND, trace gravel
4 2 4-8 30/48 Similar 0.5
@ 5.5 Moderate yellowish brown 10
YR 5/4 CLAY, some gravel (moist, soft)
@ €' Moderate yellowish brown 10YR
5/4 SAND and GRAVEL (moist, loose)
8 3 8-12 36/48 Similar 1.1
@ 85 Very pale orange 10YR 8/2
SAND, some grave! (moist, loose)
12 4 12-16 48/48 Similar 1

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

Bonng was terminated at 16’

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



TEST BORING LOG

REPORT OF BORING

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

@ 6.5 Dark yellowish orange 10YR6/6
SAND, some grave! (subrounded,
subangular) (moist, loose)

O'BRIEN: i SB-146b
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York .

Hammer: 140 |bs - direct push |Start Date: 12/4/00
File No.: 5816.009.005 End Date:;
Boring Company: Environmental Probing, Inc. Screen = Grout

Riser H Sand Pack
0BG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr |Value Description] USCS | (ppm)| Light |
0 1 0-4 48/48 0-3" Asphatt NL

@ 3" Pale yellowish brown 10YR4/2

SILT and SAND, some gravel

{moist, loose)

@ 8" Dark yellowish orange 10YR6/6

CLAY trace gravel (subrounded)

(moist, soft)

@ 3’ Dark yellowish orange 10YR6/6

4 2 4-8 39/48 SAND, some gravel (moist, loose) NL

Bonng was terminated at 8'

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN & . SB-146¢
Client: GTEOS! Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push |[Start Date: 12/4/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout

Riser l:l Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | [Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42/48 0-3" Asphalt 1.5

@ 3" Grayish brown 5YR 3/2 SILT

and SAND, some gravel (moist, loose)

@ 9" Dark yellowish orange 10YR 6/6

CLAY, some gravel (subrounded)

(morst, stiff)

(alternating lenses of SAND and CLAY)

4 2 4-8 34/48 Dark yellowish orange 10YR 6/6 SAND 1.8

some gravel (subrounded, subangular)

{moist, loose)

Bonng was terminated at &'

OBrien & Gere Engineers, Inc.

3/16/01



JTEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEER SB-147
Client: GTEOSI . Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/6/00
File No.: 5816.009.005 End Date:
Boring Company: tnvironmental Probing, Inc. Screen = Grout
Riser Sand Pack
0BG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| “N" [Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 0-4" Asphalt 2.1
Pale yellowish brown 10YR2/2 SILT
and SAND, some fine grave! (dry, loose)
@ 9" Dark yellowish orange 10YR6/6
SAND, little gravel (moist, loose)
@ 25" - 8" lense of CLAY, Iittle grave!
(moist, stiff)
@ 33" - 9" lense of CLAY, trace grave!
4 2 4-8 40/48 (moist, soft) 06
@ 42" Dark yellowish orange 10YR 6/6
SAND, some gravel (damp, loose)
Similar
8 3 8-12 36/48 Similar 05
@ 9.5 - 5" lense of dark yellowish
orange 10YR6/6 SAND and GRAVEL
12 4 12-16 36/48 Very pale orange 10YR8/2 SAND, 3.8
some gravel (moist, loose)
16 5 16-20 48/48 Simitar 186
Bonng was terminated at 20’
OBrien & Gere Engineers, Inc.

3/16/01



O'BRIEN:

Client: GTEOSI

Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push

Start Date: 12/4/00

TEST BORING LOG REPORT OF BORING
: ] SB-148
Sampler: 4-foot acetate Page 1 of 1

@ 8.5 Yellowish brown 10YR4/2

SILTY SAND with trace fine gravel

(subangular), (most, loose)

Refusal at 11.5 bgs.

File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser l:i Sand Pack
OBG Geologist:. Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light |
0 1 0-4 - 48/48 — | 0-3" Asphatt 06
Moderate yellowish brown 10YRS/4
SILTY SAND, Ittle fine gravel
(subangular) (moist, loose)
2" CLAY lense
grades to dark yellowish orange 10YR
4 2 4-8 - 30.5/48 — |6/6 SAND, trace fine gravel (moist, 1
loose)
Dark yellowish brown 10YR4/2 CLAY
(moist, soft)
8 3 | 8115 - 25/42 - 06

Bonng was terminated at 11.5°

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN &G SB-149
Chient: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/4/00
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| "N" |Sample Description General PID | Black
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
o} 1 0-4 48/48 0-3" Asphalt 04
@ 3" Pale yellowish brown 10YR 6/2
SILT and SAND, trace fine grave!
(subangutar), (dry, loose)
@ 14" - 3" lense of SILT (FILL)
Similar to previous
@ 19" - 7" lense of CLAY, trace gravel
(moist, soft)
4 2 4-8 48/48 Dark yellowish orange 10YR 6/6 SAND 05
trace fine gravel (damp, loose)
8 3 8-12 48/48 Similar 0.6
@ 8.5 Grayish orange 10YR7/4
SAND, some gravel (moist, loose)
@ 10 5’ grades to SAND, trace gravel
12 4 12-16 48/48 Similar 03
@ 12 &' Dark yellowish orange 10YR
6/6 SAND, some silt and fine gravel
{moist, loose)
@14’ Dark yellowish orange 10YR6/6
SAND, some fine gravel (moist, loose)
16 5 16-20 25/36 Similar 0.2
Bonng was terminated at 20'
OBrien & Gere Engineers, Inc.

3/16/01



O'BRIEN &

Proj. Loc:

Client. GTEOSI!

Hicksville, New York

Hammer: 140 Ibs - direct push

Start Date: 12/4/00

JTEST BORING LOG REPORT OF BORING
ERE ENGINEERS, | SB- 150
Sampler: 4-foot acetate Page 1 of 1

File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser [ Sand Pack
OBG Geologist: Eddy Teasdale — Bentonite
L Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery|{ "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 - 48/48 - 0 - 3" Asphatt o8
Dark yellowish orange 10YR 6/6 CLAY
some silt, trace fine gravel (subrounded
subangutar) (moist, soft)
@ 15" Moderate yellowish brown
10YRS/4 SAND, some gravel, Ittle silt
(moist, loose)
@ 24" -10" lense of CLAY, trace gravel
4 2 4-8 - 37/48 - @ 34" Moderate yellowish brown 04
10YRS5/4 SAND and SILT, some gravel
(moist, loose)
@ 37" grades to SAND, some gravel
@ 5’ Dark yellowish orange 10YR6/6
SAND, trace gravel {moist, loosed)
8 3 8-12 - 7/48 - Similar 1.8
12 4 12-16 - 36/36 - Similar 0.4
16
Boring was terminated at 16°
OBrien & Gere Engineers, Inc.

3/16/01




TEST BORING LOG REPORT OF BORING
O'BRIEN & GER . SB- 151
Chient: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York .
Hammer: 140 Ibs - direct push |Start Date: 12/4/00
File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = liGrout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" [Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 - 48/48 -~ | 0-3" Asphalt 15
Grayish brown SYR3/2 SILTY SAND,
trace gravel (subrounded) (moist, loose)
@ 8" CLAY, trace gravel (moist, soft)
@ 38" Dark yellowish brown 10YR5/4
SAND, some gravel (moist, loose)
4 2 4-8 - 36/48 —~ |Simitar 09
@ 6.5 Dark yellowish orange 10YR6/6
CLAY (motst, soft)
8 3 8-12 - 34/48 — | Dark yellowish orange 10YR6/6 SILTY 27
SAND, some fine gravel (subrounded,
subangular) (moist, loose)
@ 9 grades to SAND and GRAVEL
@ 10’ grades to SAND, some grave!
12 4 12-16 - 41/48 —  |Similar 1.3
@ 12.5' grades to SAND, trace gravel
Bonng was terminated at 16'
OBrien & Gere Engineers, Inc.

3/16/01



Chent: GTEOSI

0! ERE

TEST BORING LOG

REPORT OF BORING
SB- 152

Sampler: 4-foot acetate

Page 1 of

1

Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/4/00
File No.: 5816.009 End Date:
Boring Company:  Environmental Probing, inc. Screen = Grout
Riser ﬂ Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacR
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 - 48/48 -~ | 0-3" Asphalt 2.5
Grayish brown 5YR3/2 SILT and SAND,
some gravel (subrounded) (dry, loose)
@ 9" SILTY CLAY, some grave! (soft)
@ 16" CLAY (moist, medium stiff)
@ 23" CLAY, trace gravel (moist, soft)
@ 29" very pale orange 10YR8/2 SAND
some gravel (moist, loose)
4 2 4-8 = 41/48 - Simifar 09
@ 6.5' dark yellowish orange 10YR6/6
CLAY, trace gravel (moist, soft)
8

Bonng was terminated at &'

OBrien & Gere Engineers, Inc.

3/16/01



Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push

TEST BORING LOG REPORT OF BORING
0 8 GERE ENGINEERS, _ SB- 153
Clhent: GTEOSI Sampler: 4-foot acetate Page 1 of 1

Start Date: 12/4/00

File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser I:l Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" [Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 - 42/48 ~ | 0-3" Asphalt 08
Grayish brown SYR2/2 SILT and CLAY,
Iittle gravel (subrounded) (moist, loose)
@ 9" SILTY CLAY, some gravel (soft)
@ 16" CLAY, little gravel (moist, soft)
@ 34" Dark yellowish orange 10YR6/6
SAND, some grave! {moist, loose)
4 2 4-8 - 43/48 ~ |similar 0.7
Bonng was terminated at 8'

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING

&) & ENGINEERS, i} SB- 154
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push {Start Date: 12/4/00

File No.: 5816.009 End Date:
Boring Company: Environmental Probing, inc. 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 glacR
Grade | No. | (feet) | /6" | [Penetr | Value Description| USCS | (ppm)| Light |
0 1 0-4 - 48/48 —~ | 0-5"Asphalt

Grayish brown 5YR3/2 SAND and SILT
some fine gravel (subrounded)
{moist, loose)

lenses of SILT and CLAY

4 2 4-8 - 35/48 - @ &' Dark yellowish orange 10YR6/6
SAND, some fine gravel (subrounded,
subangular) (moist, loose)

Bonng was terminated at 8'

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



TEST BORING LOG REPORT OF BORING
RIEN &' GERE ENGINEER ) SB- 155
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York L
Hammer: 140 Ibs - direct push |Start Date: 12/6/00
File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = iGrout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth . Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description} USCS | (ppm)| Light
0 1 0-4 - 48/48 - 0 - 3" Asphalt 24.1
Dark yellowish brown 10YR4/2 SILTY
SAND, some gravel (moist, loose)
@ 44" Moderate yellowish brown 10YR
5/4 SAND, some gravel (most, loose)
4 2 4-8 - 39/48 ~—  |Moderate yellowish brown 10YRS5/4 462
SAND, some silt and gravel {moist, loose)
@~5 5' CLAY, some gravel (moist, soft)
8 3 8-10.5 - 22/48 Dark yellowish brown 10YR4/2 SILTY 265
SAND, Iittle grave! (moist, loose)
@ 8.5' SAND, some grave!l (moist, soft)
@ 9.5 SILTY SAND, some gravel!
105 4 105-12 - 7148 - Concrete 21
@ 11" SAND, some grave! (moist, soft)
12 5 12-16 - 43/48 - |Very pale orange 10YR8/2 SAND, some 3
grave! (moist, loose)
@ 13’ Dark yellowish orange 10YRE/6
SAND, some gravel (moist, loose)
@ 14 5' grades to trace gravel
16 6 | 1620 | - 24/48 —|Simutar 1 a9
Boring was terminated at 20'
OBrien & Gere Engineers, Inc.

3/16/01



; TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEERS, SB- 156
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksviile, New York
Hammer: 140 Ibs - direct push |Start Date: 12/6/00
File No.: 5816.009 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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 - 48/48 -~ | 0-2"Asphatt 336
Moderate yellowish brown 10YRS5/4
CLAY and SILT, some gravel (moist
soft)
@ 37" - 7" lense of CLAY (moist, soft)
4 2 4-8 - 36/48 - |Very pale orange 10YR8/2 SAND, some 14
gravel (subrounded, subangular) (moist,
loose)
@ ~6.5 - 4" lense of CLAY
8 3 8-12 - 48/48 — [Very pale orange 10YR8/2 SAND, some 26
gravel (subrounded, subangular) (moist,
loose)
12 4 12-16 - 48/48 - |Similar 3.1
@ 15' Dark yellowish orange 10YR6/6
SAND, some aggregate (subrounded,
subangular) {moist, loose)
16 S 16-20 - 23/36 - Similar 34
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



4 TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE ENGINEE SB- 157
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York ‘
Hammer: 140 Ibs - direct push |Start Date: 12/6/00
File No.: 5816.009 End Date:
Boring Company: Environmental Probing, Inc. Screen = liGrout
. Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description} USCS | (ppm)| Light
0 1 0-4 - 48/48 - 0 - 4" Asphatt 27.2
Pale yellowish brown 10YRE6/2 SILTY
SAND, some gravel {moist, loose)
@ 10" Dark yellowish brown 10YR4/2
SAND, some silt and gravel (moist, loose)
@ 26" CLAY, trace gravel (moist, stiff)
@ 33" CLAY, little gravel (moist, soft)
4 2 4-8 - 39/48 — |Very pale orange 10YR6/2 SAND, some 11
gravel (subrounded, subangular) (moist,
loose)
8 3 8-12 - 38/48 ~  |Similar 39
@ 9 5 CLAY and SILT, trace gravel
{moist, soft)
12 4 12-16 - 48/48 - Pale yellowish brown 10YR6/2 SAND, 2.9
trace gravel (subrounded) (moist, loose)
@ ~13.5" Very pale orange 10YRB/2
SAND and GRAVEL (moist, loose)
@ 15' Dark yellowish orange SAND,
some gravel (subangular, subrounded)
(moist, loose) ]
16 5 16-20 - 20/36 — |Similar 3.8
Borng was terminated at 20/
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
A 2% A - SB'1 58
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
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| "N" [Sample Description General PID ac
Grade | No. { (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 48/48 0-6" Concrete 1
@ 6" Pale yellowish brown 10YR 2/2
SILT, some sand and grave! (sub-
angular, subrounded), (motst, loose)
~ 1'lense of SILTY CLAY, some
gravel (moist, loose)
4 2 4-8 37148 Dark yellowish orange 10YR 6/6 07
SAND, some gravel (subrounded
-subangular) (moist, loose)
8 3 8-12 48/48 Stmilar 05
12 4 12-16 40/48 Similar 0.7
16 5 16-20 40/48 Similar 0.8
Boring was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE'ENGINEERS; INi : SB-159
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/6/00
File No.: 5816.009.005 End Date:
Boring Company:. £nvironmental Probing, Inc. Screen = Grout
Riser ] Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PlD glacR
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 37/48 0-4" Asphalt 222
Moderate yellowish brown 10YR5/4
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)
4 2 4-8 10/48 Similar 108
8 3 8-12 41/48 Similar with iron remnants 24
@ 9' Moderate yellowish brown 10YR
5/4 SILT and CLAY, some grave!
(moist, soft)
@ 10' Very pale orange 10YR8/2
SAND, some gravel (subrounded,
subangular) (moist, loose)
12 4 12-16 22/48 Similar 1.4
16 5 16-20 28/36 Similar 12
Bonng was terminated at 20
OBrien & Gere Engineers, Inc.

3/16/01



ITEST BORING LOG REPORT OF BORING
o'B \ L= . SB-160
Client: GTEOSI . Sampler: 4-foot acetate Page 1 of 1
Proj. L.oc: Hicksville, New York

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

Riser l:l Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" ]Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 35/48 0-4" Asphalt 05

Dark yellowish brown 10YR 4/2

CLAY and SILT, some gravel (moist,

soft)

@1' lense of SAND and GRAVEL

(subangular, subrounded)

alternate clay and sand lenses

Boring was terminated at 4’

OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING
O'BRIEN &'GERE ENGINEERS, SB- 161
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York

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

Riser l:' Sand Pack
0BG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade { No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light
0 1 0-4 - 48/48 - ] 0-2" Asphatt 0.4 ‘

Dark yellowish brown 10YR4/2 CLAY

Iittle gravel (moist, stiff). .

@21" grades to dark yellowish orange

10YR 6/6 CLAY, trace fine grave!

(moist, soft)

@30" grades to dark yellowish orange

SAND, some fine grave! (subangular,

subrounded), (moist, loose)

Bonng was terminated at 4'

OBrien & Gere Engineers, Inc.

3/16/01



Chent. GTEOSI

TEST BORING LOG REPORT OF BORING
ER! _ SB- 162
Sampler: 4-foot acetate Page 1 of 1

Pale yellowish brown 10YR6/2 SILT,
some sand, Ittle grave! (subangular).
(moist, loose)

@ 9" Dark yellowish brown CLAY
trace fine gravel (moist, soft)

@37" Dark yellomsh orange 10YR6/6
SAND, some grave! (moist, loose)

Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser H Sand Pack

OBG Geologist: Eddy Teasdale Bentonite

Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light

0 1 0-4 - 48/48 — | 0-3" Asphatt 0.9

Bonng was terminated at 4'

OBrien & Gere Engineers, Inc.

3/16/01



BRIEN' & GERE-ENGINEERS, IN

JTEST BORING LOG

REPORT OF BORING
SB- 163

Chent: GTEOSI
Proj. Loc:

Hicksville, New York

Sampler: 4-foot acetate

Hammer: 140 Ibs - direct push

Ege 1 of 1
Start Date: 12/8/00

File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = Grout
Riser lj Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PIb | Black
Grade | No. | {feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light |
0 1 0-4 - 48/48 -~ | 0-5" Asphatt 06

Pale yellowish brown 10YR6/2 SILT,

some fine gravel

Moderate yellowish brown CLAY

some Silt (moist, soft)

(lense of SILT, some gravel)

@36" Dark yellowish orange 10YR6/6

SAND, some gravel (moist, loose)

Bonng was terminated at 4'

OBrien & Gere Engineers, Inc.

3/16/01



Client. GTEOSI

TEST BORING LOG REPORT OF BORING
_ SB- 164
Sampler: 4-foot acetate Page 1 of 1

Pale yellowish brown 10YR6/2 SILT,
some fine grave!

@7" Dusky yellowish brown 10YR2/2
CLAY, some gravel (moist, soft)

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

Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = l|Grout
Riser H Sand Pack

OBG Geologist: Eddy Teasdale Bentonite

Stratum Field
Depth Change Testin
Below Depth |Blow | Recovery| "N" |Sample Description General PID glacﬁ
Grade | No. | (feet) { /6" | /Penetr | Value Description| USCS | (ppm) | Light

0 1 0-4 - 48/48 — | 0-3" Asphatt 05

Boring was terminated at 4'

OBrien & Gere Engineers, Inc.

3/16/01




"y TEST BORING LOG REPORT OF BORING
ENGINE SB- 165

Client: GTEOSI Sampler: 4-foot acetate I-Page 1o0f 1
Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push |Start Date: 12/8/00

File No.: 5816.009.005 End Date:
Boring Company:  Environmental Probing, inc. Screen = Grout
Riser H Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change Testing
Below Depth [Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. { (feet) | /6" | /Penetr | Value Description] USCS | (ppm)| Light |
0 1 0-4 - 48/48 — | 0-3" Asphalt 0.7

Pale yellowish brown 10YR6/2 SILT,
some fine gravel

@7" Dusky yellowish brown 10YR2/2
CLAY, some gravel (moist, soft)

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

Bonng was terminated at 4'

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



TEST BORING LOG REPORT OF BORING
O'BRIEN & GERE'ENGINEER A SB-166
Client: GTEOS! Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 1bs - direct push |Start Date: 12/8/00
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 Testin
Below Depth |Blow | Recovery| "N" |[Sample Description General PID glacE
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 04 48/48 0-4" Asphatt 5
Pale yellowish brown 10YR 6/2
SILT, some sand, and gravel (subround
subangutar) (moist, loose)
@ 11" grades to SAND and SILT, some
grave!
4 2 4-8 30748 125
@ 5' Dark yellowish brown 10 YR 4/2
GRAVEL (subrounded, subangular)
(moist, loose)
8 3 8-12 35/48 Similar witrace sand 1000
12 4 12-16 19/48 800
@ 13 Very pale orange 10YR 8/2
SAND, some gravel (subrounded,
subangular) {moist, loose)
16 5 16-20 9/48 Similar 105
Bonng was terminated at 20°
OBrien & Gere Engineers, Inc.

3/16/01



: TEST BORING LOG REPORT OF BORING
Chent: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York .
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
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| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4
4 2 4-8
8 3 8-12
12 4 12-16
*Discrete sample from 19-23 feet
16 5 19-23 29/36 Very pale orange 10YR 8/2 SAND, 1.2
some gravel (subangular, subrounded)
Boring was terminated at 23'
OBrien & Gere Engineers, Inc.

3/16/01



TEST BORING LOG REPORT OF BORING

o} : GINEERS, ! _ SB-168
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York

Hammer: 140 Ibs - direct push |Start Date: 12/8/00

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

Depth Change Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light

0 1 0-4

4 2 4-8

8 3 8-12

*Discrete sample from 12-16 feet
12 4 12-16 23/36 Dark yellowish orange 10YR6/6 SAND, NL
some gravel (subangular, subrounded)

Bonng was terminated at 16’

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



ZITEST BORING LOG REPORT OF BORING

O , ENGID AN - SB-169
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/8/00
File No.: 5816.009.005 End Date.
Boring Company: Environmental Probing, inc. Screen = Grout
Riser j Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field

Depth Change Testing
Below Depth [Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr |Value Description| USCS | (ppm)| Light |

0 1 0-4

4 2 4-8

8 3 8-12

*Discrete sample from 12-16 feet A
12 4 12-16 13/36 Dusky yellowish brown 10YR2/2 SAND 13
and GRAVEL (subrounded)**

** Heawvily coated with organic sludge

Bonng was terminated at 16’

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



TEST BORING LOG REPORT OF BORING
- &' GEREENGINEERS; SB-170
Client: GTEOSI Sampler: 4-foot acetate Page 1 of 1
Proj. Loc: Hicksville, New York
Hammer: 140 Ibs - direct push |Start Date: 12/9/00
File No.: 5816.009.005 End Date:
Boring Company: Environmental Probing, Inc. Screen = I]Grout
Riser Sand Pack
OBG Geologist: Eddy Teasdale Bentonite
Stratum Field
Depth Change . Testing
Below Depth |Blow | Recovery| "N" |Sample Description General PID ac
Grade | No. | (feet) | /6" | /Penetr | Value Description| USCS | (ppm)| Light
0 1 0-4 42/48 0 - 4" Asphalt 504
Moderate yellowish brown 10YR5/4
SILT and SAND, some fine grave!
@23" grades to SAND, some gravel
@ 29" SILTY CLAY, some gravel
{moist, loose)
4 2 4-8 24/48 Similar 25
@ ~5.5 Dusky yellowish brown 10YR
2/2 CLAY, some gravel (subrounded
subangular)
8 3 8-12 20/48 Similar 59
12 4 12-16 27148 12
@12.25' Dark yellowish orange 10YR
6/6 SAND, some gravel (moist, loose)
16 5 16-20 17148 Similar 1.1
Boring was terminated at 20
OBrien & Gere Engineers, Inc.

3/16/01



Appendix C

Air sampling analytical results
(Revision 1)
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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

I IMEE,

F. Joseph Unangst
Laboratory Director

Enclosure(s)



iAWl

Laboratories

6601 Kirkville Road

P.O. Box 369

E. Syracuse, NY 13057

Tel. (315) 437-7252 888-577-Labs (5227)

neyuest ror Inaustrial nygiene Analysis

Company Name: O Bricm 4 Gcrc,

Site Name:

H‘loigs ville | Newos Mok,

Sampled By: /0.,{3

Profect #:S[NL 0o

Fax: (315) 437-0571

‘nd Report to: / a7 {(),7,!(

Invoice to:

/,(9 ['

S L2 Ajh/ﬁ?‘!/o’ Vil //dne

£ Sc/r

O Purchase order number

OBG& /[RileS

O cCredt Cg:c)i (type) Card # Exp Date
[0 Verbal Authorization o
O standard Tum-Around Time OR @:::)ate and Time Requested: _*/ 3¢ oV Y @
m Phone Results to: (e e # (3/'5'1?9 /! - 00H 6 ex P
[J Fax Results to: Fax # () - -
[J Email Results to: /4‘5&/ e
Sample (dentiication | Date Sampled | SETRC J'FISS | volme (ore) | Requested Referone
*/ w/2r/on |S& 9210 PR Pee /1=
“3 Sy 9349 ||
*J3 S¥ 9ar4 ]
.oz /6 / o hH XK \ —_— iﬁj \
&
*For passive monitors please list time exposed in minutes. /J’ N 3 o - 7 j é‘ a 1>
Comments (Please list any known interferences present in sampling area):
unain of Custody Print Name Si gnature l’.')ateflﬁme
Relinquished by: o & ) x / ’/ C{ P /// ZA’/ 0
Received by LAB. ‘é%“&'ézrﬁg) L[29@ %0
Samples recelved after 3pm will be conSidéred as next day’s business. /7

LAR ORIGINAL



A
e

Galson

LABORATORY ANALYSIS REPORT

Laboratories
Client : O'Brien & Gere Engineers, Inc.
Site : Hicksville, NY
Project No. ¢ 5816.009
Date Sampled : 27-NOV-00 Account No.: 10864
Date Received : 29-NOV-00 Login No. : L66171
Date Analyzed : 29-NOV-00
Trichloroethylene
Time Front Back Total FPPm
Sample ID Lab_ID minutes ug ug ug
#1 L66171-1 785 <8 <8 <8 < 0.06
#2 1L66171-2 785 <8 <8 < 8 < 0.06
#3 L66171-3 785 <8 <8 < 8 < 0.06
BLANK L66171-4 NA <8 <8 < 8 NA
et
&
Level of quantitation: 8 ug Submitted by: AMW
Analytical Method : OVM 3M Approved by : jal
OSHA PEL (TWA) : 100 ppm Date : 29-NOV-00
Collection Media : OVM2-3520 QC by: 3
NYS DOH : 11626
< ~Less Than mg =-Milligrams m3 =-Cubic Meters kg =Kilograms

ug -Micrograms
ND -Not Detected

> ~Greater Than
NA -Not Applicable

page 1 of 2

1

-Liters

NS -Not Specified

ppm -Parts per Million

&



gy
gy
p

Galson

LABORATORY ANALYSIS REPORT

Laboratories
Client ¢ O’Brien & Gere Engineers, Inc.
Site : Hicksville, NY
Project No. s+ 5816.009
Date Sampled : 27-NOV-00 Account No.: 10864
Date Received : 29-NOV-00 Login No. ¢ L66171
Date Analyzed : 29-NOV-00
Tetrachloroethylene
Time Front Back Total pPpm
Sample ID Lab _ID minutes ug ug ug
#1 L66171-1 785 <8 <8 < 8 < 0.05
#2 L66171-2 785 <8 <8 < 8 < 0.05
#3 L66171-3 785 <8 <8 < 8 < 0.05
BLANK L66171-4 NA <8 <8 <8 NA
P
Level of quantitation: 8 ug Submitted by: AMW
Analytical Method : OVM 3M Approved by : jal
OSHA PEL (TWA) : 100 ppm Date 9-NOV-00
Collection Media : OVM2-3520 Qc by: AU
NYS DOH : 11626

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

mg -Milligrams
ug -Micrograms
ND -Not Detected

page 2 of 2

m3
1l =-Liters

=-Cubic Meters

kg -Kilograms
NS -Not Specified

ppm -Parts per Million

€



A\ Galson

Laboratories

6601 Kirkville Road

E Syracuse, NY 13057-0369
Phone. (315) 432-5227

Fax: (315) 437-0571

www galsonlabs com

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,

Galson

: boratories

F. Joseph Unangst
Laboratory Director

Enclosure(s)



Request For Industrial Hygiene Analysis

3 Credit Card (type)
[J Verbal Authorization

LL: balSOTI
aboratories
6601 Kirkvile Road Company Name: ()'[3, . +Gere
A ox 369 =
E. Syracuse, NY 13057 Site Name: Lhc s tle
Tel: (315) 437-7252 888-577-Labs (5227 -
Fax- (315) 437-0571 ( ) sampled By: F‘ ('Dx I PrOJect #: SS-/?'LC . (j‘\ci
'd Report to: TZo Cox Invoice to:
! [ kY
e - 17"\1‘12:»-4'—1&!& ?C‘ >
G«- _%\,S‘\&Mc_, 3
O Purchas(e c))rder number
or
Card # Exp Date

O standard Tumn-Around Time OR %ush: Date and Time Requested: ~\f‘ ﬁq 1 O/ _am AN
pm 22
(8 Phone Results to: 43233 -Loo Phone# ( ) - - ext.
[0 Fax Results to: Fax # () - -
[0 Email Results to:
B Sample Medium Air Sample Analysis Method
Sample Identification Date Sampled Catal%g #/Lot# | Volume (litpers)' Hequgsted Referente
Hn e e |o\oe/
Freant ©rece | 5hile,  |[RY 39SY V% 1750 Pce[Tcx [Z3Bo
MiopLe Slile, RL SG14¥ 1350 PLe !TCE %\?543
’B«c,u_—%ml sl lor |RL_917F 1280 | e [Ter 2,3,
A el le, (R 9209 & A /\ )

- \ ‘ ‘
At D - \A
S :7&(‘/ <
7<{} 1
N
\ 4 )
\\'1'\@\
Y/
=
*For passive monitors please list time exposed in minutes. s | o [0S amgy — 5‘{?— {ca B oSz an
Comments (Please list any known interferences present in sampling area):
Chain of Custody Print Name / ) Signa/t,ure Da}tefﬁme
Relinquished by: P. ( ?c v }//\ ﬂ_ é@(); J’A//é? qu
Received by LAB. | 1. Krgut e 1. ol ' /ey 8O
v T 17

g- - -

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



Galson

Laboratories

LABORATORY ANALYSIS REP

ORT

Client : O'Brien & Gere Engineers, Inc.
Site :+ Hicksville
6601 Kirkville Road Project No. : 5816.009
E. Svracuse, NY 13057-0369
$h°_ne (315) 432-5227 Date Sampled : 01-MAY-01 Account No.: 10864
ax: (315) 437-0571 . .
Www Date Received : 04-MAY-01l Login No. : L70743
galsonlabs com
Date RAnalyzed : 08-MAY-01
Perchloroethylene
Time Total Conc
Sample ID Lab _ID minutes ug ug/m3
FRONT OFFICE L70743-1 1380 0.88 22
MIDDLE L70743-2 1380 4.5 112
BACK BAY L70743-3 1380 6 149
BLANK L70743-4 NA <0.03 NA
Level of gquantitation: 0.03 ug Submitted by: SF
Analytical Method : NYS DOH 311-9 Approved by : jal
OSHA PEL (TWA) : NA Date : 09-= -
Collection Media : OVM QC by:
NYS DOH £ 11626
< -Less Than mg -Milligrams m3 =Cubic Meters kg -Kilograms
> <Greater Than ug -Micrograms 1l -Liters NS -Not Specified
NA -Not Applicable ND -Not Detected ppm -Parts per Million
page 1 of 2

<



Galson

Laboratories

LABORATORY ANALYSIS REPORT

Client : O'Brien & Gere Engineers, Inc.
Site ¢ Hicksville
6601 Kirkville Road Project No. : 5816.009
E. Syracuse, NY 13057-0369
2“°'"g1(5§‘2_‘,‘%25‘;51227 Date Sampled : Ol1-MAY-01 Account No.: 10864
a"'(alsgmab'scom Date Received : 04-MAY-01 Login No. : L70743
wwwe Date Analyzed : 08-MAY-01
Trichloroethylene
Time Total ppm
Sample_ ID Lab ID minutes ug
FRONT OFFICE 1L70743-1 1380 <8 < 0.03
MIDDLE L70743-2 1380 <8 < 0.03
BACK BRAY 170743-3 1380 <8 < 0.03
BLANK L70743-4 NA <8 NA
Level of quantitation: 8 ug Submitted by: SF
Analytical Method : OVM 3M; GC/FID Approved by : jal
OSHA PEL (TWA) : 100 ppm Date : 09- =0
Collection Media : OVM QC by:
NYS DOH : 11626
< ~Less Than mg -Milligrams m3 -Cubic Meters kg -Kilograms
> =Greater Than ug -Micrograms 1 -Liters NS -Not Specified

NA -Not Applicable

ND -Not Detected

page 2 of

ppm -Parts per Million

&



2 Galson

Laboratories

6601 Kirkvile Road

E Syracuse, NY 13057-0369
Phone (315) 432-5227

Fax (315) 437-0571

www galsonlabs com

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
O 0
et /Z/%/
F. Joseph Unangst

Laboratory Director

Enclosure(s)



Galson

Laboratories

LABORATORY ANALYSIS REP

ORT

Client : O’Brien & Gere Engineers, Inc.
Site : Hicksville, NY
6601 Kirkville Road Project No. : 5816.009
E Syracuse, NY 13057-0369
Pnone (315) 432-5227 Date Sampled : 27-JUN-01 Account No.: 10864
Fax: (315) 437-0571 Date Received : 29-JUN-01 Login No. : L72506
www galsonlabs com Date Rnalyzed : 07-JUL-01
Perchloroethylene
Time Total Conc
Sample ID Lab ID minutes ug ug/m3
RC6272-FRONT L72506-1 842 0.07 3
RG7600-CENTER L,72506-2 859 1.57 63
RG7558-BRCK L72506-3 860 2.12 84
Level of quantitation: 0.03 ug Submitted by: SF
Analytical Method : NYS DOH 311-9 Approved by : jal
OSHA PEL (TWA) : 100 ppm Date : 09-J 1
Collection Media : OVM QC by:
NYS DOH # 11626
< =-Less Than mg -Milligrams m3 ~Cubic Meters kg -Kilograms

> -—Greater Than
NA -Not Applicable

ug -Micrograms 1
ND -Not Detected

page 1 of 2

-Liters
ppm -Parts per Million

NS -Not Specified



N LABORATORY ANALYSIS REPORT
) Galson

Laboratories

Client : O'Brien & Gere Engineers, Inc.
Site :+ Hicksville, NY
6601 Kirkville Road Project No. : 5816.009
E. Syracuse, NY 13057-0369
Phone- (315) 432-5227 Date Sampled : 27-JUN-01 Account No.: 10864
Fax' (315) 437-0571 Date Received : 29-JUN-01 Login No. : L72506
www galsonlabs.com Date Analyzed : 06-JUL-O1
Trichloroethylene
Time Total conc
Sample_ID Lab ID minutes ug ug/m3
RC6272-FRONT L72506-1 842 <5 < 190
RG7600-CENTER L72506-2 859 <5 < 190
RG7558-BACK L72506-3 860 <5 < 180
Level of quantitation: 5 ug Submitted by: SF
Analytical Method : OVM 3M; GC/FID Approved by : jal
OSHA PEL (TWA) : 100 ppm pDate : 09-JUL~01
Collection Media s OVM QC by:
NYS DOH #\{ ‘1
< =Less Than mg -Milligrams m3 =Cubic Meters kg -Kilograms
> ~Greater Than ug -Micrograms 1 -Liters NS -Not Specified
NA -Not Applicable ND -Not Detected ppm -Parts per Million
page 2 of 2

<9



APPENDIX D

Film badge analytical results
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Landauer, Inc.
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08)755-7000 Facsimile: (708)755~7016
www.landauerinc.com

RADIATION DOSIMETRY REPORT

2 Science Road Glenwood, linois 60425-1586
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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 (4ppendix 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:

o United States Environmental Protection Agency Region II
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
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1. Introduction

1.1. Sample identification

Table 1-1. Sample cross refem_nce list

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

Package ID Date Client ID Laboratory - Analysis Requested
Collected | - o 1D .

OBG SDGs 7511, 7526, | 1/28/00 SB-110(3-4) R6325 _PCBs, Percent Solids

7637, 7542 SB-110(18-207) _ R6326 . | VOCs, Percent Solids
Sé—1 10(20—21')3 ' R6327 PCBs, Metals, Mercury, Percent Solids
SB-110(21-22') - | R6328 bér'cént Solids
SB-111(0-4) R6329 VOC§, Percent Solids
SB-111(18") s R6330 PCBs, Metals, Mercury, Percent Solids
SB-111(0-4")4' R6331 PCBs, Peroent Solids
SB-111(0-4)2° =~ | R6332 ' Percent Solids
SB-112(4-8) ° 7[R6333°  |'VOCS, Percent Solids
SB-112(8-127) - R6334 Nickel, Percent Solids
SB-112(2-3) - | R6335 Percent Solids
SB-112(0-4") ) R6336 . ‘| Nickel, Percent Solids
S$B-112(16-20") R6337 + | PCBs, Metals, Mercury, pH, Percent Solids
SB-113(04) . . | R6338 VOCs, Percent Solids
SB-113(4-8") R6339 . | Nickel, Percent Solids
SB-113(12) .- | R6340 Nickel, Percent Sohds

- SB-113(13.5-14")— - 7| 'R6341" Percent Solids
Final: March 8, 2001 3 O’Brien & Gere Engineers, Inc.
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Table 1-1. Sample cross reference Iist

Package ID Date ClientID Laboratory Analysis Requested

Collected ID

11/29/00 SB-115(12-16") RB453 VOCs, Percent Solids
SB-115(8-12) R6454 Nickel, Percent Solids
SB-116(4-8") R6455 VOCs, Percent Solids
SB-116(16-20") R6456 Nickel, Percent Solids
SB-114(12)) R6457 Nickel, Percent Solids
SB-114(4") R6458 VOCs, Nickel, Percent Solids
S$B-114(20") R8459 Metals, Mercury, Percent Solids
SB-113B(16-20") R6460 Metals. Mercury, Percent Solids
SB-113C(12-16") R6461 Metals, Mercury, Percent Solids
SB-117(0-4") R6462 VOCs, Percent Solids
SB-117(12) R6463 PCBs, Metals, Mercury, Percent Solids

11/30/00 SB-118(17.5-20.0') R6505 Percent Solids
SB-118(4) R6506 VOCs, Percent Solids
$B-118(8-12) R6507 PCBs, Metals, Mercury, pH, Percent Solids
SB-120(12-16") R6508 Nickel, pH, Percent Solids
SB-120(4-8) R6509 VOCs, Percent Solids
$B-120(24") R6510 VOCs, Percent Solids
SB-119(0-4") R6511 VOCs, Percent Solids
$B-119(12-16"), R6512 Nickel, Percent Solids
MS/MSD
SB-120D(12-16") Dup | R6513 Nickel, Percent Solids
(SB-120 (12-16")
Trip Blank A R6514 VOCs

12/1/00 S$B-124(12-16") R6527 Nickel, Percent Solids
SB-124(0-4) R6528 VOCs, Percent Solids
SB-125(4%) R6529 VOCs, Metals, Mercury, Percent Solids
$B-125(16-20") R6530 VOCs, Percent Solids (On Hold)
SB-125D(0-4") Dup R6531 VOCs, Percent Solids
(SB-125 (4")
SB-121(0-4) R6532 VOCs, Percent Solids
SB-121(18-20") R6533 PCBs, Nickel, Percent Solids
SB-122(12-16") R6534 VOCs, Nickel, Percent Solids
SB-123(04") RE535 VOCs, Percent Solids
S$B-123(8-12)) R6536 Nickel, Percent Solids
S$B-129(2-3) R6537 Nickel, pH, Percent Solids
Trip Blank R6538 VOCs*

O’Brien & Gere Engineers, Inc. 4 Final: March 8, 2001
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1. Introduction

Table 1-1. Sample cross reference list

Package ID ‘Date Client ID Laboratory Analysis Requested —
Collected iD ; L . .
OBG SDGs 7552, 7559 | 12/4/00 SB-148(8-11.5) R6625 Nickel, Percent Solids
SB-148(9) R6626 Percent Solids
SB-148(4-8") R6627 - VOCs, Percent Solids
SB-149(6") R6628 - Nibkel. Percent Solids
SB-149(8-12") R6629 VOCs, Percent Solids
SB-150(1-2") ' R6630 Nickel, Percent Solids
SB-150(8-12") R6631 - VOCs, Percent Solids
SB-151(1") R6632 __ | Percent Solids
h SB-151(1-2") R6633 Nickel, Percent Solids
) SB-151(8-12") R6634 VOCs, Percent Solids
SB-151D(8-12") Dup | R6635 VOCs, Percent~ Solids
(SB-151 (8-12"))
S§B-152(1-2) . R6636 PCBs, Metals, Mercury, Percent Solids
S$B-152(0-4") R6637 VOCs, Percent Solids
SB-1 55. 1'(8—14') R6638 Percent Solids
SB-153(0.5-2") R6639 Nickel, Percent Solids
- .SB-153(0-4") ‘ R6640 VOCs, Percent Solids
§B-153D(8-16") Dup | R6641 Nickel, Percent Solids
(SB-153 (0.5-27) . .
SB-154(4-8") * RE6642 Nickel, Percent Solids
SB-154(0-4") R6643 - VOCs, Percent Solids
SB-146A(1") R6644 Nickel, Percent Solids
SB-146A(0-4") R6645 ‘ VOCs, Percent Solids
SB-146B(0-4") R6646 VOCs, Percent Solids
SB-146B(1") R6647 Nickel, Percent Solids
SB-146C(2") R6648 -| VOCs, Percent Solids
SB-146C Dup R6648 VOCs, Nickel, Percent Solids
(SB-146C (2)
Trip Blank R6690 VOCs ¢
12/3/00 S$B-141(16-20") RE650 - PCBs, Metals, Mercury, pH, Percent Solids
SB-141(12-1 6') R6651 VOCs, f’ercent Solds
SB-142(1 6-20') RE652 Vsz, Percent Solids
SB-142(8-12") R6653 .| PCBs, Metals, Mercury, pH, Percent Solids
' SB-143(4-8") R6654 PCBé. Metafs, Mercury, pH, Percent Solids
SB-143(1 6-20') R6655 VbC_s. Percent Solids
SB-138(1 6-20°) R6656 Nickel, Percent Solids
SB-138(8-12) R6657 VOCs‘, ﬁ’ercent Solids
SB-139(4") _R6658 VOCs, PCBs, Nickel, Percent Solids
SB-:I;0(4') R6659 VOCs, PCBs, Nickel, Percent Solids
Trip Blank R6660 VOCs

Final: March 8, 2001
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Table 1-1. Sample cross reference list

Package ID Date CiientID Laboratory Analysis Requested

Collected D

OBG SDGs 7584, 7597, | 12/5/00 MW-1 R6837 Nickel, pH

7603, 7606 12600 | SB-147(16:20) R6823 VOCs, Nickel, Percent Solids
SB-155(4-8") R6824 VOCs, Nickel, Percent Solids
SB-157(12-16") R6825 Nickel, Percent Solids
S$B-157(0-4") R6826 VOCs, Percent Solids
SB-156(0-4") R6827 VOCs, Percent Solids
SB-156D(16-20') Dup R6828 pH, Percent Solids
(SB-156 (4-8)
SB-156(4-8") R6829 Nickel, pH, Percent Solids
SB-144(0-4") R6830 VOCs, Percent Solids
SB-144D(16-20") Dup R6831 PCBs, Percent Solids
(SB-144 (5-67)
SB-144(6) R6832 Percent Solids
SB-144(5-6") R6833 PCBs, Nickel, Percent Solids
S$B-159(8-12) R6834 PCBs, Nickel, pH, Percent Solids
SB-159(0-4") R6835 VOCs, Percent Solids
SB-130(16-20") R6836 VOCs, Percent Solids

12/7/00 SB-131(0-4") R6894 VOCs, Percent Solids
SB-131(4-8)) R6895 Metals, Mercury, pH, Percent Solids
S$B-131D(16-20"), MS/MSD | R6896 Metals, Mercury, Percent Solids
SB-127(0-4) R6897 VOCs, Nickel, pH, Percent Solids
SB-133(0-4") R6898 VOCs, Nickel, Percent Solids
S$B-133D(16-20") Dup R6899 Nickel, Percent Solids
(SB-133 (0-4")

SB-134(0-4") R6900 VOCs, Percent Solids
SB-134(12-16") R6S01 Nickel, Percent Solids
SB-134D(16-20") Dup R6902 Percent Solids

(SB-134 (12-16")

SB-128(0-4) R6903 VOCs, Nickel, Percent Solids
SB-128D(16-20") Dup R6904 VOCs, Percent Solids
(SB-128 (0-4")

SB-132(1") R6905 Percent Solids

SB-135(8-12") R6906 VOCs, Nickel, Percent Solids
Trip Blank R6907 VOCs*

12/9/00 SB-145(20°) R6935 VOCs, PCBs, Nickel, pH, Percent Solids
SB-145(8") R6936 VOCs, PCBs, Nickel, pH, Percent Solids
SB-145(12-16") R6937 Fluoride, Percent Solids
SB-169(12-16") R6938 Percent Solids
SB-170(16-20") R6939 VOCs, Percent Solids

O’Brien & Gere Engineers, Inc.
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1. Introduction

+ ot . 3 o te
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'), MSMSD - R6946 Nickel, Percent Solids
$B-126(16-20"), MSMSD R6947 Percent Solids
SB-160(0-4") ) R R694£} Percent Solids
SB-161(04) . - . |R6949 - - | Percent Solids
SB-162(0-4"), MS/MSD R6950 Percent Solids
SB-163(0-4") “| R6951 " | Percent Solids
SB-164(0-4) " | Ress2 Percent Solids
SB-165(0-4") R6953 Percent Solids
) S$B-161D(16-20') Dup . R6954 Percent Solids
-- (SB-161 (0-4") .
o SB-166(8-12') o R6955 X VOCs, Metals, Mercury, Percent Solids
SB-158(16-20") " | rReg56 VOCs, PCBs, Metals, Mercury, Percent
Solids
SB-158D(8-12") Dup R6957 PCBs, Percent Solids
(SB-158 (16-207) .- L
SB-136(0-4"), MS/MSD R6958 VOCs, Nickel, Percent Solids
S§B-137(0-4") ’ R6959 VOCs, Percent Solids
: Trip Blank A ‘ RE960 VOCs*
| , - ‘ TipBlankB ' |Resst . | vocs*
Note: -

VOCs - volatile organic compounds
PCBs - polychlorinated biphenyls
TB — trip blank. B

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:

e 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

1.3. Analytical methods

* 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 Jor 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 II Contract
Laboratory Program (CLP) Organics Data Review, SOP No. HW-6,
Revision #11 (USEPA 1996).

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.

O’Brien & Gere Engineers, Inc.

8 Final: March 8, 2001

L\DIVE2\PROJECTS\5816\581 6009\S_RPTS\DATA_VAL\revData_Val doc



. 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 82608/ 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

Fluonde USEPA Method 340.2 1

pH** USEPA Method 9040B 1

Percent Solids USEPA Method 2540-G Y4

Note:

1. NYSDEC. 1885. Analytical Services Protocol (ASP) Methods, October 1995 Revisions. Albany, New York.
2. APHA, AWWA, WPCF. 1992. Standard Methods for the Examination of Water and Wastewater, 18th Edition,
Washington, D.C.

* - Metals consist of aluminum, antimony, 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

i3

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:

The following QAIQC parameters were evaluated for the PCB analyses:

o'® - ® 06 © & © o @& 0 o o

e & ¢ o @ 0 o ¢ ¢ o o o

Holding times, s;ample 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 aﬁalysis,,' .

Analyte identification, quantitation, and reported detection limits,
System performance, and

Documentation completeness.

- Holding times, sample preservation, and percent solids,

GC performance, a

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 performance, and

Documentation completeness.

- Final: March 8, 2001 -
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Data Validation Report

The following QA/QC 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
Jjudgment, 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.

"y 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 qualifier 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.

O’Brien & Gere Engineers, Inc. 12 Final: March 8, 2001
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2. Data validation protocols

2.3. DUSR questions

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.

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.

6.

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

Have all holding times been met?

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?

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

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

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
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3. Data quality evaluation

3.1, Criteria

This chapter summarizes the QA/QC parameters, validation criteria, and
qualifications performed on the sample data when the QA/QC

" parameters specified in Chapter 2 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. -

3.1.

1. Documentation completeness

The fo]lpw}ng chain-of-ctistody issues were detected during the
validation process and were 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-111
(0-4), SB-111 (18), SB-111 (0-4") 4’, SB-111 (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 chain-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. SR TR

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 samplé collection for samples SB-131 (4-8’),
SB-131D (16-20°) MS/MSD, SB-127 (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’), SB-128D" (16-20°), and SB-132 (1°) 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. i
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3.2. VOC analyses

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’) MS/MSD, SB-163 (0-
4’), and SB-164 (0-4’) were not documented on the chain-of-
custedy. 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.

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,
GC/MS tuning criteria,

Initial calibration,

MS/MSD analysis,

Field duplicate analysis,

Analyte identification and quantitation,

System performance.

O’Brien & Gere Engineers, Inc.
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‘3. Data guality evaluation

. Deviations from QA/QC 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 in calibration linearity. The following table
- presents the calibration excursions: . -

“t

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(04") uJ
- Carbon tetrachloride 55.5 %D
Trans-1,3-dichloropropene  29.9 %D
.Dibromochloromethane . 260%D . .
T Bromoform © 7 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(04)
) ’ L SB-145(8") .
- T .. - SB-135(8-12") )
MS2 12/15/00 0929 Bromomethane _ 307%D . SB-166(8-12") uJ
Lot " . Carbon tetrachloride 30.8 %D . -
MS3 12/2/00 ~ - = -~ - Vinyl chlonde 28.5 %D SB-110(18-20°) .. uJ -
- - - T T SB-111(04")
SB-112(4-8")
SB-113(0-4")
SB-115(12-16)RE
- SB-116(4-8")
SB-114(4")
SB-117(04")
’ ©_ 8B-118(4)
- : SB-120(4-8")
t . oL ~ - SB-119(0-4)
MS3 12/5/00 Vinyl chlonde - 26.9 %D. SB-120(24) uJ
) o _— - SB-124(0-4")
"~ : ) T - SB-121(0-4")

Note: %D indicates percent difference.

E— N

. - 3.2.2.Blankanaiysis AU i , "

Trip blanks are to be included in each cooler containing samples

— e . 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, sample contamination due to
sample shipment issues was not evaluated for those samples.

. Final; March 8,2001 - - - 17 _O’Brien & Gere Engineers, Inc.
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Data Validation Report

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 geo:!eccetz?ration Affected Sample Results Action
PB121400S1 Tetrachloroethene 1.4 ng/Kg SB-145(20') 3u
S$B-170(16-20") 3uU
SB-131(0-4") 3U
PB121400S5 Acetone 4.9 ng/Kg SB-126(0-4") 10U
$B-158(16-20") 10U
SB-136(0-4") 11U
S5B-137(04") 11U
SB-145(8") . 11U
SB-135(8-12") 10U
Methylene chlonde 1.1 ng/Kg SB-126(0-4") 8u
SB-158(16-20") 6U
SB-136(0-4") 3u
SB-137(04") 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 ug/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.

O’Brien & Gere Engineers, Inc. 18 Final: March 8, 2001
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3. Data quality evaluation

1

,.32.4.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 weré ‘qualified as approxlmate (UJ) to indicate minor accuracy

excursions. The fo]lowmg table presents the target analytes qualified as a
result of the LCS excursions:

. Table 34.LCS excursions for VOC analyses

- Affected Sample

%R mdlwtes percent recovery -

.LCSID - - - Analyte " Excursion Action -
- L121300S9 | .Carbon tetrachlonde _B83%R - SB-127(0-4) uJ
) . Trans-1,3-dichloropropene 72 %R - — T
' - Dibromochloromethane B9%R . - -
) .Bromoform .. B4%R . - L .
L121500S9 — .Carbon tegrachloride . - 66 %R, 58 %R - ~SB-156(8-‘12') uJ
e , - Trans-1,3-dichloropropene 82 %R, 66 %R o - )
- Note: vt - B B ‘

'3.2.5. Internal standards performance

-t

- _Table 3-5. Intemal standard area excursions for vVOC aﬁalyses .

- The recoveries for internal standards in samples analyzed for VOCs were
lower than the validation control limits. Repeated analyses confirmed the
. internal standard excursions. In accordance with USEPA Region II data
valldatlon guidelines, - the results for -target analytes associated .with
internal standard area recoveries greater 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 recovenes less than 25 percent
were rejected (R) to indicate a ‘major- decrease ‘in instrument response.

The internal standard recovery excursmns are_ summanzed in the
followmg table: . o

v s

--Sample 1D Internal standard Excursion Affected Analytes - .- Action
- - 8B-147(16-20") - Fluorobenzene 26 %R .See affected analytes listed below -— - U,
© ., 7 _Chlorobenzene-d5 31 %R - See affected analytes listed below ud,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 Iisted 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-Diflucrobenzene-d4 21 %R See affected analytes listed below - - ()R~
SB-134(0-4") Fluorobenzene . .~ - 27 %R - . See affected analytes listed below uJ,J
Chilorobenzene-d5 - 28 %R '~ See affected analytes listed below ud, J
T 7 -1,4-Difluorobenzene-d4 21 %R ' - See affected analytes hsted below -~ - (1)R
SB-155(4-8") Fluorobenzene 26 %R See affected analytes listed below uJ,J
Chlorcbenzene-d5 30 %R See affected analytes listed below uJ,Jd
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
SB-157(04") Fluorobenzene 25 %R See affected analytes listed below UJ J
" Final; March 8, 2001 19 o’ Bnen & Gcre Engmeers, Inc.
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Data Validation Report

Table 3-5. intemal standard area excursions for VOC analyses

L\DIV82\PROJECTS\S816\581 6009\S_RPTS\DATA_VAL\revData_Val doc

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 affected analytes listed below (1R
SB-157(0-4')DL Chlorcbenzene-d5 37 %R Tetrachloroethene J
SB-130(16-20")RE ~ Fluorobenzene 48 %R See affected analytes listed below uJ, J
Chlorobenzene-d5 48 %R See affected analytes listed below ud. J
1.4-Difluorobenzene-d4 48 %R See affected analytes Iisted 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 B)R,J
1.4-Difluorobenzene-d4 20 %R See affected analytes listed below ()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-Difluorcbenzene-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 isted below uJ
SB-134(0-4) Fluorobenzene 45 %R See affected analytes listed below U, J
Chlorobenzene-d5 42 %R See affected analytes listed below Ud, 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 Iisted below ud, 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-Diflucrobenzene-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-d4 19 %R See affected analytes listed below ()R
SB-146A(0-4") 1,4-Diflucrobenzene-d4 43 %R See affected analytes listed below UuJ
SB-146B(0-4") 1.4-Difluorobenzene-d4 46 %R See affected analytes listed below UJ
SB-146C(2") 1,4-Difluorobenzene-d4 38 %R See affected analytes listed below UJ
SB-142(16-20"RE ~ 1,4-Diflucrobenzene-d4 45 %R See affected analytes listed below UJ
SB-143(16-20") 1.4-Diflucrobenzene-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-112(4-8) 1,4-Diflucrobenzene-d4 44 %R See affected analytes listed below uJ
SB-116(4-8) 1.4-Difluorobenzene-d4 25 %R See affected analytes listed below uJ
SB-114(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 ul,J
except Tetrachloroethene
1.4-Difluorobenzene-d4 28 %R See affected analytes listed below uJ
SB-120(24") Fluorobenzene 48 %R See affected analytes Iisted below uJ
1,4-Difluorobenzene-d4 47 %R See affected analytes listed below uJ
SB-121(0-4") Fluorobenzene 29 %R See affected analytes isted below UJ,J
Chlorobenzene-d5 29 %R See affected analytes listed below uJ, J
1,4-Diflucrobenzene-d4 25 %R See affected analytes listed below uJ
SB-119(0-4") 1.4-Difluorobenzene-d4 41 %R See affected analytes listed below (9N]
SB-124(0-4) 1.4-Difluorobenzene-d4 42 %R See affected analytes listed below uJ
SB-125D(0-4') 1,4-Diflucrobenzene-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 ud, J
1.4-Difluorobenzene-d4 26 %R See affected analytes listed below uJ
O’Brien & Gere Engineers, Inc. 20 Final: March 8, 2001
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3. Data quality evaluation

Table 3-5. Intemal standard area excursions for VOC analyses o

Sample ID Internal standard Excursion  Affected Analytes Action
Note: DL - dilution analysis. \ .- - K e
(1) indicates the number of rejected target analytes in the associated sample.

- The analytes affected by intemal standard fluorobenzene include: chloromethane, bromomethane, vinyl chloride,
chloroethane, methylene chloride, acetone, 1,1-dichloroethene, carbon disulfide, 1,1-dichloroethane, trans-1,2-
dichloroethene, cis-1,2-dichloroethene, chloroform, dibromofluoromethane, 1,2-dichloroethane, 2-butanone, 1,1,1-
trichloroethane, carbon tetrachloride, bromodichloromethane,  1,2-dichloropropane, cis-1,3-dichloropropene,
trichloroethene, benzene, trans-1,3-dichloropropene, 1.1,2-trichloroethane, 4-methyl-2-pentanone, toluene, and 2-
hexanone. o . R - )

- 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-diflucrobenzene-d4 include: 1,1,2,2-tetrachloroethane.

3.2.6. Analyte reported detection limits- .
Dilutions were performed during the analysis of samples due to high
concentrations of -target - analytes. For some 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 Reason for difution
SB-155(4-8') High concentration of target analytes
SB-157(0-4") : )
SB-156(0-4")
SB-159(0-4")
SB-127(0-4")
SB-134(0-4")
SB-145(8")
SB-166(8-12')
SB-139(4")
SB-110(18-20")
SB-111(0-4")

- SB-112(4-8)

" SB-116(4-8)
SB-114(4")

. . .SB-117(0-4")
SB-118(4")
SB-120(4-8")
SB-119(0-4) -
SB-124(0-4") -
SB-125(4")
SB-125D(0-4") .
SB-121(0-4")

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

- S " table summarizes 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.

Final: March 8, 2001 o 21 * O’Brien & Gere Engineers, Inc.
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Table 3-7. Sample results from undiluted and diluted VOC analyses

Sample ID Target Analyte Sample Results From Undiluted Sample Results From
Analysis (ug/Kg) Dilution Results (ug/Kg)

SB-155(4-8') Tetrachloroethene 1100 380

SB-157(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-111(0-4) Tetrachloroethene 5100 18000

SB-120(4-8") Tetrachloroethene 13000 §2000

SB-119(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 in
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 QA/QC 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,
e 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.
O’Brien & Gere Engineers, Inc. 22 Final: March 8, 2001
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3. Data qualitv 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 ;équiréd by the QAPP at a frequency of 5 percent, MS/MSD

samples were not collected for PCB analysis during this sampling event.
Therefore, 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

7 Di}lftions 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:

TaE:le 3-8. rAﬁaIytes 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

r [

'3.4.1: Criteria
“The QA/QC parameters presented in Section 2.1 for 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, and fluoride, were applied to samples listed in Table 1-1. The
following QA/QC parameters were found to meet validation criteria:

Final: March 8, 2001
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Holding times, sample preservation, and percent solids
CRDL standard analysis criteria,

Initial and continuing calibration,

Blank analysis,

ICP interference check sample analysis,

LCS analysis,

Laboratory duplicate analysis,

ICP serial dilution analysis,

Verification of instrument parameters,

Instrument detection limits,

Linear ranges, and

Analyte quantitation and reported detection limits.

?

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-131D (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 Excursion Affected Sample Results Action

SB-131D(16-20) Antimony 29 %R, 49 %R SB-166(8-12) UJ, J
SB-131(4-8")
SB-110(20-21)
SB-111(18")
SB-112(16-20")
SB-114(20")
SB-113B(16-20')
SB-113C(12-16")
SB-117(12)
SB-118(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")

Note: %R indicates percent recovery.
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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 nicke! 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;,Slim1i1ary and data usability

This chapter summarizes the analytical data in terms of its completeness

. and usability. Data completéness 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 groixiid 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.

Final: March 8,2001" -
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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.

O’Brien & Gere Engineers, Inc.
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S. 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.

Have all holding times been met? The holding times were met Sfor the
VOC, PCB, metal, mercury, and fluoride analyses.

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 Jor 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.

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 performed for this sampling event,
which met data user and client needs.

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.

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 1I 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-ARCS-92.01, 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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Data Validation — Former Sylvania Electric Products

Overall, 100 percent of the radiochemistry data were determined to be
usable for qualitative and quantitative purposes.

O’Brien & Gere Engineers, Inc. 2 Final: June 5, 2001
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1. Inti'odﬂ”ctign

1.1. Sample identification

This report addresses the results of a data auality 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-} below.

Table 1-1. Sam:ole cross-reference: Ist

Identigstion __Callected __ C1ent1P LaboratoryID B0 Kected

7511, 11/28/00 SB-110 (21-22) ; R6328 Gamma
- 11/28/00 SB-111(04)= 2 R6332 Gamma
11/28/00 SB-112 [2°-3]] R6335 Gamma

11/28/00 SB-113 (13.5'-14) R6341 Gamma, Alpha
11/29/00 SB 115 (8-12) R6454 Gamma
11/29/00 - 8B 116 (16'-20") R6456 Gamma
LT 11/29/00 SB-114 (20°) R6459 Gamma
s 11/29/00 $B-1138B (16'-20") - R6460 -- Gamma
11/29/00 - 8B-113C (12-16") R6461 Gamma
- - . 11/29/00 $B-117 (12) R6463- - -* Gamma
- 11/30/00 SB-118 (17.5-20.0)) R6505 Gamma

-~ 11/30/00 S$B-120 (12'-16") R6508 Gamma, Alpha
- 11/30/00 "SB-119 (12'-16") R6512 - Gamma
11/30/00 - . S$B-120D (12'-16’) {SB-120(12"-16’)] R6513 Gamma
©TM211/00 T - §B-124 (12'-16") R6527 Gamma
. 12/1/00 SB-125 (= 4) R6529 Gamma
12/1/00 SB-121 (18'-20") R6533 Gamma
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Data Validation — Former Sylvania Electric Products

Table 1-1. Sample cross-reference Iist

r;::rkt?f?:a tion ngleected Client ID Laboratory ID ggggl:;fed

7511 12/1/00 SB-122 (12'-16") R6534 Gamma
12/1/00 SB-123 (8-12") R6536 Gamma
12/1/00 S$B-129 (2-3) R6537 Gamma
12/4/00 SB-148 (9) R6626 Gamma
12/4/00 SB-149 (6') R6628 Gamma
12/4/00 SB-150 (1°-2") R6630 Gamma
12/4/00 SB-151 (1) R6632 Gamma, Alpha
12/4/00 SB-152 1° (8"-14") R6638 Gamma
12/4/00 SB-153 (0.5'-2) R6639 Gamma
12/4/00 SB-153D (8-16') {SB-153(0.5-2)}* R6641 Gamma
12/4/00 SB-154 (4'-8)) R6642 Gamma
12/4/00 SB-146A (1') R6644 Gamma
12/4/00 SB-1468 (1) RE6647 Gamma
12/4/00 SB-146C (2) R6648 Gamma
12/3/00 SB-141 (16'-20") R6650 Gamma
12/3/00 SB-142 (8'-12") R6653 Gamma
12/3/00 SB-143 (4'-8)) R6654 Gamma
12/3/00 SB-138 (16'-20") R6656 Gamma
12/3/00 SB-139 (4') R6658 Gamma
12/3/00 SB-140 (4') R6659 Gamma
12/6/00 SB-147 (16'-20") R6823 Gamma
12/6/00 SB-155 (4'-8) R6824 Gamma
12/6/00 SB-157 (12'-16") R6825 Gamma
12/6/00 SB-156 (4'-8') R6829 Gamma
12/6/00 SB-144 (6" R6832 Gamma
12/6/00 SB-159 (8'-12") R6834 Gamma
12/6/00 SB-130 (16’-20") RE836 Gamma
12/7/00 SB 131 (4'-8") R6895 Gamma
12/7100 SB 127 (0-4") R6897 Gamma
12/7/00 SB 133 (0-4") R6898 Gamma

O’Brien & Gere Engineers, Inc. 2 Final: June 5, 2001
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1. Introduction

Table 1-1. Sample cross-reference list

Analysis

;?e‘;lkt?g:ation gzjfected Client ID Laboratory ID Reguested
7511 . 12/7/00 ~ SB 134 (12-16)) AP S R6901 Gamma
: 27700 ~ SB 134D (16-20) [SB:134(i2'-16')]" ,_ R6902 Gamma
i 12/7/00 SB ‘i28 ((;'-4') .- R6903 Gamma
) ; 12/7/0@ . 8B-132 (=1 - - ' R6905 Gamma
- 12/7/00 SB-135 (8-12) R6906 Gamma
12/9/00 . S§B-169 (12’-16") - R6938 Gamma
12/9/00 S§B-145 (12-16) 1 . - R6937 Gamma
; 1 2/8/0‘0 éB-1 26 (16"-20') - R6947 Gamma
12/8/00 1 SB-126 (1 6'?20'), MS/MSD - R6947 Gamma
- ”' J "12/8/00 - SB-160 (0'-4") ] R6948 Gamma
| 1:2/8/00 SB-161 (0-4) . - R6949 Gamma
12/8/00 SB-162 (0'-4)) . C R6950 Gamma
12/8/00 SB-A1 62 (0"-4'), MSMSD R6950 Gamma
12/8/00 SB-‘{63 (0'-4’) : R6951 Gamma, Alpha
w ) 1278100 SB-164(0-4) - R6952 Gamma
o 1278700 SB165 04) - - R6953 Gamma
1218100 SB-161D (16-20) [SB-161{040T" _ R6954 Gamma
12/8}06 J SB-166 (8'-12)) - R6955 Gamma
12/8/00 SB-158 (16-20) . . o i R6956 Gamma
1278100 SB-136 L(O'-4')_“J- . : R6958 Gamma
( 12/8/00 SB-‘{ 57 (0'-4')l — — R6859 Gamma
Notes: — : )
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. . - -
Final: June 5, 2001 3 . O’Brien & Ger,t_a Engineers, Inc.
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Data Validation — Former Sylvania Electric Products

1.2. General considerations

1.3. Analytical methods

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 T echniques,  Data
Management, and Quality Assurance, LA-10300-M, VolIl. 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.

e 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, RDA4.
Gaithersburg, Maryland.

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.
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. 1. Introduction

Table 1-2. Analytical method references

Parameter Method Reference
Gamma spectrometry LANL ER-130 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, 807.0 2,3

Notes:

1. Los Alamos National Laboratory (LANL). 1995 Health and Environmental Chemistry: Analytical Techniques, Data
Management, and Quality Assurance, LA-10300-M, Vol. Il. Los Alamos, New Mexico.

2. United States Department of Energy (USDOE). 1990. Environmental Measurements Laboratory (EML)
Procedures Manual, 27th Edition, Volume 1.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 . O’Brien & Gere Engineers, Inc.
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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 oarameters were evaluated for the radiochemistry
(gamma spectrometry, alpha spectrometry) analyses (where applicable):

Holdmg times and sample preservatron
Calibration
Blank analysis
Tracer recovery (alpha spectrometry)
Laboratory Control Sample (LCS)
> Matrix spike (MS) analysxs
Duplicate analysis :
Field duplicate analysis
Radionuclide quantitation and detection evaluation
Chemical separation specificity (alpha spectrometry)
Target radionuclide list identification (gamma spectrometry)
' Tentatrvely identified radlonuchdes (gamma spectrometry)
System ‘performance N
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
generatéd by ‘O’Brien & Gere Engmeers 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 equllrbrrum 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 valrdatron 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 ~
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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 “BUJ” 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.
"y 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.
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' - 2. Datavalidation 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.

2.
3

4.
5.

6.

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

Have all holding times been met?

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?

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

Does an evaluation of the raw data confirm the results provided in
the data summary sheets and quality control verification forms?
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 QA/QC parameters, valxdatron cnterra and
qualifications applied to ‘the sample data. It is organized and discusses

_ observations "on . 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 ‘

e o o o
s

3.2.1. Criteria 3

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:

Holdmg times and sample preservatlon
Calibration -

"“Radionuclide quantltatron and detectron evaluatlon
System performance ° -

3.2.2. Blank analys:s
The blank results were evaluated usmg the following statistical approach:

_ if the sample result minus the blank result was less than two times the
" quadratic sum of the samp]e and blank errors, the qualifier “BU” was

applied to 'the sample résult. The “two times” factor can be interpreted in

* terms of a confidence limit that the frue 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 evaluatlon of the blank results are summarized in

the table in Appendrx A

-
<
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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 for gamma spectrometry analyses

LCSID

Affected sample results Action

L121400S1D

SB-149 (6) J
SB-154 (4'-8")

SB-146A (1')

SB-146B (1)

SB-141 (16'-20)

SB-142 (8-12)

SB-143 (4-8)

SB-138 (16-20)

SB-140 (4

L.121400S1E

SB-147 (16-20) J
SB-155 (4-8Y)

SB-157 (12-16))

SB-156 (4-8")

SB-159 8-12)

SB-130 (16-20))

SB-131 (4-8

SB-127 (04"

SB-134 (12-16)

SB 134D (16'-20') [SB-134(12-16)]"
SB-132 (=1Y)

SB-135 (8-12)

Note:

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, thonium-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

O’Brien & Gere Engineers, Inc.
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3 Data q;lalitv 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 cvéluatic‘m' of the

duplicate results are summarized in the following table:

~ -Table 3-2. Duplicate evaluation for gamma spectminetryzhél}ées }

Duplicate ID .- Radionuclide RER Affected sample results Action
) J'SB-126((16'-20') Radium-224 35 _ SB-126(16-20") - J
SB-162(0'-4") 7.0 ’
SB-160(04") J
SB-162(04) - J
SB-163(0'-4") J
o SiB-164(0'-4') J
SB-165(0'-‘4')» - J
' i - SB-161D(16'-20") J
SB-166(8'-12') J
SB-136(04)- - J
SB-137(04) - - R J
A SB-145(12-16) J
k ~ . SBA1 69(12’-16'), J
- ss-1é1(0'-4') - J
SB-158(1 6'-2(2‘) . J

»

Note' RER indicates relative error ratio.

i

3.2.6. Field duplicate analysis o

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 “J” was
applied to the field duplicate and the associated sample. In the case that

Final: June 5, 2001
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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')/ Actinlum-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 8 32 J
Potassium-40 4.45E+01 J
Protactinium-231 1.59E-01 J
Protactinum-234 4 01E-01 J
Protactinium-234m 4.34E+01 J
Radium-224 5.7 J
Thallium-208 3.73 Jd
Thonum-231 4.11E-01 J
Thonum-234 3.51E+03 J
SB-153D (8'-16°)/ Actinlum-228 6.02E-01 J
S$B-153(0.5'-2")
Bismuth-211 3.45E+01 J
Bismuth-212 9.56E+00 J
Bismuth-214 3.51E-03 J
Cesum-137 4.00E-02 J
Lead-211 5.35E-02 J
Lead-214 4.92E-02 J
Radium-223 3.75E-02 J
Thonum-227 7.61E-03 ' J
Thonum-231 3.31E-01 J
Thonum-234 3.98E+01 J
O’Brien & Gere Engineers, Inc. 14 Final: June 5, 2001
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- - ; 3. Data quality evaluation

Table 3-3. Field duplicate evaluation for gamma spectmmetry\analyses

Field Duplicate ID Radionuclide . . . RER Action
‘SB-134D,(1'6'-20')I .- . Actinlum-228 . 4,76E-02 . J
$B-1 34(12'-16°) ! . .t .
Bismuth-212 - 3.33 J
Brsmuth-214 x 8.76E-01 )
Francium-223 - . 3.08 g
Tead 210 323502
Lead-212 - 7.72E—91
Tead-214 ' T3B2E+01
Potassium-40 4.56E+01
Protactinium-234 8.47E-01
Radium-224 5.05E-01
Thallium-208 - o 354 A
Thorium-227 ) ) _;’::33 ,
Uranu,;m-235 B 542 )
SB-16{6 (16°-20')/ BI;mutt;-212 — 463 . B
SB-161(0°-4") - - c T s
Bismuth-214 ] 8oz . ) Cer
. i CESI;Jm-137 ~ 9.‘20é-02 ) l »
Francum-223 _ 3.89E-01 :
Cead210 335
Lead211 625
- Lead-212 o 5}950% : .
o Profacinium-231 750501 ) )
‘ Protactinium-234 . 583E0 ‘

Protactinium-234m §.61

Thalhum-20 ~ 423E02 ] )
Thorium-231 L 9.35E-02 L
Note: . e e
--RER indicates relative error ratio. . T T e e
“Final: June 5, 2001, 15 O’Brien & Gere Engineers, Inc.-
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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-211, lead-211, bismuth-
212, radium-224, protactinium-231, thorium-231, 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 1.00E+01 Ji
SB 110 (21-22) Thorium-231 2.00E+00 Jl
SB 110 (21-22) Thonum-234 1.70E+01 Ji
SB 110 (21-22) Protactinium-234m 3.3E+01 Ji

SB-111 (04" =2' Potassium-40 1.30E+01 Ji
SB-111 (04') =2 Radium-224 7.30E+00 Ji
SB-111 (04" =2' Thallium-208 1.4E+00 Ji
SB-111 (0-4") =2' Thonum-231 5.30E+00 J
SB-111 (0-4') =2' Thonum-234 8.20E+01 Ji
SB-112 (2'-3) Bismuth-212 6.00E+00 Ji
SB-112 (2'-3) Potassium-40 9.70E+00 JI
SB-112 (2'-3) Thalhum-208 1.00E+00 Jl
SB-112 (2-3) Protactinium-234m 1.20E+02 Jl
SB-112 (2'-3" Radium-224 6.00E+00 Jl
SB-112 (2-3") Thonum-231 5.80E+00 Ji
SB-112 (2'-3") Thonum-234 6.30E+01 Ji
$B-113 (13 5-14") Bismuth-212 5.70E+01 Ji
S$B-113 (13.5-14") Cesium-137 1.50E-01 Ji
$B-113 (13.5-14) Thallum-208 1.30E+01 Ji

O’Brien & Gere Engineers, Inc. 16
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Table 3-4. gamma spectrometry interférence and energy lines evaluation -

Co 3 Data quality evaluation

’ S'am"ple D Radionuclide Sample Result Qualifier
SBT3 (13.518) “Francum223 ~1.30E+00 N
SB-113 (13.5-14) Protactinium-234m TA.50E+02 Ji
“SB-113 (13.6-18) Potassium-40 T40E+0T T -
“SB-113 (13.5-14) Protactnium-231 3.10E%01 3
SB-113 (13.5-14)" Radum-224 5505401 Ji
SB-113 (135-14) Thonum-234 2.70E402 T
“SB115 (8-12) Potassium-40 7B0E+00 ]
SB-116 (16:20) Cesium-137 " 1.20E-02 ]
TT7SB-116 (1620) Polassium-40 B.40E+00 - ]|
“$B-114(20) Potassium40 6.00E+00 7
~SB-113B (16-20) Potassium—40 —430E00 T
~SB-113C (12-16) Bismuth-212 7.00E+07 - N[
~SB-113C (12-16) Thallium-208 2.20E+00 T
SB-113C (12-16") Protactinium-234m 1.30E+02 ) .il~
SB-113C (12-16) Potassium-40 770E700 e
"SB-113C (12-16) Radium-224 T40E+01 .
~SB-113C (12-16) " Thonum-231 4.90E+00 3 -
SB-113C (12-16) Thonum-234 7.20E+07 ) 3
$B-117 (12) Potassium40 8.20E+00 — N]]
SB117 (12) Thallum-208 ~2.00E-01 3
SB-117 (12) Thorum-234 5.70E+00 i
SB-118 (17.5-20.0) Potassium-40 8.10E+00 I -
~SB-118 (17.5-20.0) Radium-224 ~4.70E+00 ]
~SB-118 (17.5-20.0) “Thallium-208 9.80E-02 ]
SB-118 (17.5-20.0) “Thonum-234 5.60E+00 Ji
TSB-120 (12-16) Potassium-40 5.90E+00 i
SB-120 (12-16) Protactnum-234m T.40E+02 I
"T8B-120 (12-16) Thorum-231 6.40E+00 B
~$B-120 (12-16) Thonum-234 ~8.00E+01 0
~SB-119 (12-16) Francium-223 7 60E-01 A

Final: June 5, 2001 17 L. O’Brien & Gere Engineers, Inc.
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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-119 (12'-16") Protactinium-234m 2.2E+02 Ji
SB-119 (12-16") Potassium-40 8.90E+00 J
§B-119 (12-16") Radium-224 1.10E+01 Ji
SB-119 (12-16") Thonum-231 1.20E+01 Ji
§B-119 (12'-16") Thonum-234 1.60E+02 Ji

SB-120D (12-16") Thalhlum-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") Thonum-234 4.00E+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") Thallium-208 2.60E-01 Jl
$B-121 (18'-20) Potassium-40 7.60E+00 Ji
SB-121 (18-20) Thonum-234 1.30E+01 Jl
S$B-122 (12'-16") Potassium-40 5.70E+00 Ji
SB-123 (8'-12") Potassium-40 5.90E+00 JI
SB-129 (2-3) Thallum-208 6.40E-01 Ji
S$B-129 (2-3) Protactinlum-234m 7.10E+01 Ji
SB-129 (2-3Y) Potassium-40 8.40E+00 Ji
SB-129 (2-3) Thonum-231 3.60E+00 Ji
SB-129 (2-3") Thorum-234 4.10E+01 J

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" Thornum-234 2 7T0E+00 Jl

SB-149 (6") Potassium-40 9.30E+00 Jl

SB-149 (6') Thallium-208 1 80E-01 Jl

SB-150 (1'-2" Bismuth-212 1.70E+00 Ji
O’Brien & Gere Engineers, Inc. 18 Final: June 5, 2001
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~_3. Data guality evaluation

Table 3-4. gamma spectrometry interference and energy lines evaluation *

Sample ID .., _ . Radionuclide .. :.Sample Result - Qualifier
SB-150 (7-2) Potassium-40 . . -D.40E+00 a0
SB-150 (12) " Radum-224 T 2.10E+01 ]
SB-150 (1-2) - Thalium-208 . 5.30E01 i
SB150 (1-2) -~ Thonum-234 : 9.40E+00 ‘ R
ST SBABT (M) T Bemuth-212 ~ Z.00E+01 i )
ST sBAsT () ~ Potassium-40 T 1.20E+01 N
T sB s M) Protactinium-231 = 7.50E+00 ‘ Jl -
SB-151 (1) Thallium-208 . 5.20E+00 7
TSBST (1) Protactnium-234m 5.90E+01 ]
SB-151 (1) Radum-224 T 1.80E+02 ]
—8B151 (1) T Thonum-231 T 1.00E+01 ]
T 8B51 (1) Thorum-234 T 1.60E+01 N
- SB52 T (814 T Bsmuth-212 T 1.40E+01 T
SB-152 1" (8"-14") - Potassium-40 : 9.80E+00 - d- -
“SB-152 T (614 Protactnium-231 ~4.00E+00 Ji
SB-152 T (814 Radum-224 T 1.40E+02 N
~5B-152 T (814" Thonum-231 T A40E+01 N
$B-152 T (814" Thallum-208 420E+00 i
- - 8§B-152 1' (8"-14") Protactinum-234m 1.20E+02 - Jl -
. SB-152 1" (814 Thonum-234 . 7.70E+01 |
SB-153 (0.5-2) Bismuth-212 4.00E+00 Tl
~5B-153 (05-2) Potassium-40 " B.00E+00 , T
“5B-153 (05-2) T Radum-224 4305401 AT
$B-153 (05-2) Thallum-208 1.20E+00 f T
- - 8B-153 (0.5-2") Protactinium-234m .7 9.20E+01 Jdi-
—SB-153 (0.5°2) Thonum-234 5.70E+01 T
SB-153D (8-16) Bismuth-212 T 9.50E+00 R
S$B-153D (8-16") - Potassium-40 .- - 9.60E+00 ‘ Ji
== 8B-153D (8-16) Radum-224 ~7.80E+01 ]
$B-153D (8-16) Cesum-137 T 1.40E-01 T
o Fix;al\: June 5, 2001 19 i O’Brie_n&Gerg Enginqers, Inc.
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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") Protactinium-234m 1.20E+02 Ji
SB-153D (8-16') Thonum-231 3.40E+00 JI
SB-153D (8-16") Thonum-234 2 80E+01 Ji

SB-154 (4'-8) Potassium-40 8.00E+00 Ji
SB-154 (4'-8) Radium-224 2.60E+00 Ji
SB-154 (4-8") Thallium-208 2.10E-01 JI
SB-146A (1) Potassium-40 9.50E+00 J
SB-146A (1) Radium-224 1.40E+01 Ji
SB-146A (1') Thalllum-208 3.90E-01 Ji
SB-146A (1') Protactinium-234m 1.40E+01 Jl
SB-146B (1') Bismuth-212 1.70E+00 Ji
SB-146B (1Y) Thalllum-208 2.60E-01 J
SB-1468B (1') Protactinium-234m 1.20E+01 Ji
SB-146B (1) Potassium-40 8.00E+00 Ji
SB-146B (1') Radium-224 2.20E+00 Ji
SB-146B (1) Thornum-234 7.80E+00 JI
SB-146C (2" Potassium-40 1.10E+01 J
SB-146C (2') Thalium-208 5.90E-01 Ji
SB-146C (2 Radium-224 1.90E+01 J
SB-141 (16'-20") Potassium-40 5.10E+00 J
SB-141 (16'-20") Radium-224 1.40E+00 Ji
SB-142 (8-12) Potassium-40 8 40E+00 JI
SB-142 (8-12) Radium-224 2.90E+00 Ji
SB-142 (8'-12) Potassium-40 1.00E+01 Ji
SB-142 (8'-12) Thallum-208 1.60E-01 Ji
SB-142 (8-12) Radium-224 1 80E+00 J
SB-138 (16'-20) Potassium-40 8.30E+00 Ji
SB-138 (16'-20) Thalhium-208 1.20E-01 Ji
SB-138 (16'-20) Radium-224 1 50E+00 J

O’Brien & Gere Engineers, Inc. 20 Final: June 5, 2001
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Table 3-4. gamma spectrometry interference and energy lines evaluation

3 Data qualztv‘evaluation

Sanible ID Radionuclide Sample Result - -Qualifier
SB-139 (4) Potassium-40 8.70E+00 Jr
- - 8B-139 (4') - - Radium-224 1.70E+01 Ji
-~ SB-139 (4) Thorium-234 9.10E+00 Ji
SB-139 (4) “Thallium-208 5.20E-01 R
SB-139 (4') Protactinium-234m 2.50E+01 Ji
SB-140 (4") Potassium-40 9.50E+00 JI ¢ -
- SB-140 (4) Radium-224 7.30E+00 4 Ji
-SB-140 (4") - Protactinium-234m 1.30E+01 : 'Jl
SB-140 (@) “Thonum-234 2.90E+00 A]]
SB-147 (16-20) “Potassium-40 ~6.10E+00 ]
- SB-155 (4-8)) Potassium-40 9.20E+00 Ji
-- SB-155 (4-8") - Thallium-208 2.70E-01 -J
-SB-155 (4'-8") - Radium-224 8.30E+00 Ji
- —8B-157 (12'-16") Potassium-40 8.00E+00 Ji
SB-157 (12-16") Radium-224 1.40E+00 Ji
- SB-156 (4'-8") Potassium-40 6.90E+00 Jl
- 5B-156 (4-8)) Thallum-208 1.60E-01 Jl
- SB-156 (4'-8") Radium-224 1.20E+00 Ji
SB-144 (6" Potassium-40 8.40E+00 Ji
- SB-144 (6) Thalium-208 6.20E-01 JI -

- - 8B-144 (6) Protactinium-234m - 3.10E-01 SR |
SB-159 (8-12") Potassium-40  6.80E+00 Ji
SB-159 (8-12") Radium-224 - 1.00E+01 J
"SB-159 (8-12)) Thallium-208 . 3.90E-01 - Ji

— SB-159 (8-12)) Thonum-234 2.70E+00 <l
- SB-130 (16%-20") _Potassuum-40 *1.20E+01 S
— ~8B-130 (16'-20") Radium-224 2.90E+00 szl
SB-131 (4'-8) Potassium-40 9.60E+00 “Jl
SB-131 (4'-8) Radium-224 1.80E+00 Ji
$B-127 (0-4") Potassium-40 .- 7.80E+00 . ol
“Final: June 5, 2001 21
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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") Thalllum-208 2.20E-01 Ji
S$B-127 (0"-4") Protactinum-234m 4.20E+01 J
SB-127 (0-4") Thorium-234 2.20E+01 Ji
SB-133 (0"-4") Potassium-40 1 OOE+01 Ji
SB-133 (0'4") Radium-224 4.80E+00 J
SB-133 (0"-4") Thonum-231 4.50E+00 J
SB-133 (0-4") Thallum-208 7.80E-01 Ji
S$B-133 (0-4") Protactinium-234m 1.10E+02 J
SB-133 (0'-4") Thonum-234 7 30E+01 J

SB-134 (12'-16") Potassium-40 6.00E+00 JI
SB-134 (12'-16") Thallium-208 2 00E-01 Ji
SB-134 (12'-16") Radium-224 3.80E+00 J
SB-134D (16'-20") Potassium-40 7.30E+00 Ji
SB-128 (0-4") Potassium-40 1.50E+01 J
5B-128 (0-4') Thallium-208 4.70E-01 Ji
S5B-128 (0'-4") Radium-224 2.60E+00 Ji
SB-132 (=1') Potassium-40 9.30E+00 Ji
SB-132 (=1") Thallium-208 2.90E-01 J
SB-132 (=19 Thonum-234 6.40E+00 J
SB-135 (8-12) Potassium-40 9 00E+00 J
SB-135 (8-12) Radium-224 1.70E+00 Ji
SB-145 (12'-16") Bismuth-212 1.00E+01 JI
SB-145 (12-16)) Potassium-40 5 80E+00 Ji
SB-145 (12'-16") Thallium-208 3 60E+00 J
SB-145 (12-16") Protactinium-234m 2 20E-03 JI
SB-145 (12-16") Protactinium-231 9 00E+00 J
SB-145 (12'-16") Thonum-234 1.20E+03 Ji
SB-169 (12'-16") Potassium-40 6.40E+00 Ji
SB-169 (12'-16") Thallum-208 6.10E-01 Ji
SB-169 (12'-16") Protactinium-234m 1 20E+02 Ji

O’Brien & Gere Engineers, Inc.
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Table 3-4. gamma spectrometry interference and energy lines evaluation -

3 Data quality evaluation

Qualifier

o Sample ID -~ Radionuclide . Sample Result
SB-169 (12-16") Thorium-231 7.10E+00 ) Ji
- SB-169 (12-16") Thorium-234 ~1'6.70E+01 JI
"SB-126 (16207 - ~~ Potassium-40 8.10E+00 )]
SB-126 (16-20) ~Radum-224 . 5.50E+00 T
'SB-‘!?G (16'-20") - Thonum-234 - . 7.20E+00 Ji
- - --8B-160 (0'-4") Potassium-40 9.10E+00 JI-
SB-160 (0'-4") " Thallium-208 4.00E-01 Sl
SB-160 (0-4) - Radium-224 © 1.10E+01 SRR
-- --8B-161 (0'4")- — Potassium-40 1.00E+01 Jl
- - SB-161 (0'4") - Thalium-208 5.10E-01 Ji
- S§B-162 (0'-4") - Potassium-40 1.20E+01 Ji
SB-162 (0"-4") Thallium-208 4.30E-01 Jl
SB-162 (0-4") . Radium-224 - - 1.30E+01 Ji
SB-163 (0-4') Potassium-40 8.60E+00 Jl
SB-163 (0'-4") Radium-224 . +4.80E+00 Ji
SB-163 (0'-4') .Thornum-231 » 1.80E+01 Joo-
~- SB-163 (0'-4') - Thallium-208 3.70E-01 Ji
SB-163 (0-4") Protactinium-234m 4.70E+2 Ji
SB-163 (0-4") . Thonum-234 ~2.60E+02 Ji
, SB-164 (0'4) I?otas§|um-’40 o I v ., 110E+01 Jl
- SB-164 (0'-4") » fhéll;ur;l-éOB : ) ’ 3.,80%0"1 Jl
SB-164 (04) ) Ragnum-é;'a; — J — 2.70E+00 N
SB-165 (0'-4") Potassium-40 1.40E+01 J
SB-165 (0-4") Radium-224 1.20E+01‘ o ] Ji
SB165 (04}~ —Thonum 234 TEOET00 T
SB-161D (16-20") Potassium-40 1.00E+01 Ji
S$B-161D (16'-20") Radum-224 . 240E+00 Ji
$B-161D (16-20) . Thallum-208 -, .- - > 3.80E-01 Ji
SB-161D (1 6-20) Thorium-234 ' —7 .4q;é+o1 JI
SB-166 (8'-12") - Leiad-21‘0 5.10E+00 Ji
* Final: June 5, 2001 ~ 23 :
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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 00E+01 Ji
SB-166 (8-12)) Thonum-231 1.70E+01 Ji
SB-166 (8-12") Thallium-208 1.90E+00 J!
SB-166 (8'-12") Protactinum-234m 3.10E+02 J
SB-166 (8'-12)) Francum-223 3.00E+00 Ji
SB-166 (8-12") Thonum-234 2.90E+02 R)

SB-158 (16-20") Potassium-40 8.00E+00 Ji
SB-136 (0"-4) Potassium-40 1.00E+01 Jl
SB-136 (0'-4") Radium-224 1.80E+01 Ji
SB-136 (0'-4") ~ Thalllum-208 4.50E-1 Ji
S$B-136 (0-4") Protactinium-234m 1.30E+02 Ji
SB-136 (0'-4") Thorium-231 4 80E+00 JI
SB-136 (04" Thonum-234 8.00E+01 Jl
S$B-137 (0-4") Potassium-40 9.30E+00 Ji
SB-137 (0'4) Radium-224 4.00E+00 Ji
SB-137 (0'-4") Thornum-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;

O’Brien & Gere Engineers, Inc.
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s > 3. Data quality 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 e‘va'luation for thorium/uranium analyses .'

. - Blank Concentration +
Blank ID Radionuclide - - Uncertainty (pCi) Affecgz:sljtasmp fe Action
PB013001S3 Thorium-228 4.4E-02 + 5.1E-02 5B-120 (12-16") . BU

Note: . , . - AP — —
pCiindicates plcocumes . ¢ -
Uncertainty indicates total propagated uncertamty, which includes countmg error and non-counting error.

PB indicates method (preparation) blank. ~ - -

_ 3.3.3. 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
g . recovery excursions are summarized in the following table: - -

Table 3-6. Tracer recovery evaluation for thorium/uranium analyses _ .. .. A

Sample ID Analysis ". . Recovery. Action
T SB120(1216) . - | - Thonum230. = | - == 1% R . | . -9 - -
Thornium-232 - 111%R J
; “Thonum-228 ) —J J

Note: - A -
% R indicates percent recovery. )
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I\DIVE2\PROJECTS\5816\5816009\5S_RPTS\DATA VAL\Rcvxschale]GTE Hicks Radio final.doc - o -



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 thonumV uranium analyses.

Sample ID Analysis Sample size Action

Thorum-228
Thorium-230
Thorium-232

SB-113(13.5-14) Less than 1.0 gram

Uranium-233/234
Uranium-235/236
Uranium-238

Less than 1.0 gram

SB-120(12'-16") Thonum-2228
Thorium-230

Thonum-232

Less than 1.0 gram

Uranium-233/234
Uranium-235/236
Uranium-238

Less than 1.0 gram

SB-151(1)

Thonum-228
Thorium-230
Thorium-232

Less than 1.0 gram

Uranium-233/234
Uranium-235/236
Uranium-238

Less than 1.0 gram

SB-163(0'-4")

Thornum-228
Thorium-230
Thornum-232

Less than 1.0 gram

Uranium-233/234
Uranium-235/236
Uranium-238

Less than 1 0 gram

[ SRR T LSS SO P [ A Sy AN LSS SNy W | SRy JUNY NN Y SNy AN NN N SN NNy 2N Y Sy Sy N
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4. Sil:m}haryizivnd"datd usability

v

- - . rogs

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
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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.

O’Brien & Gere Engineers, Inc. 28 Final: June 5, 2001
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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
performed for 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
listed in Section 1.

applied as required by validation guidelines as

O’Brien & Gere Engineers, Inc. 30
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client 1D Radionuclide Sample Result  Blank Result Qualifier
pCi/g pCi

Prep Blank ID PB12050081

SB 110 (21-22) Actinium-228 4.00E-01 1.10E+01 BU
SB 110 (21-22) Bismuth-211 7.80E-01 4.50E+00 BU
SB 110 (21-22) Bismuth-212 8.80E-01 7.70E+00 BU
SB 110 (21-22) Bismuth-214 1.80E-01 2.30E+01 BU
SB 110 (21-22) Cesium-137 4.30E-02 4.10E+00 BU
SB 110 (21-22) Francium-223 6.80E-03 -4.90E+00 BU
SB 110 (21-22) Lead-210 1.10E+00 1.10E+01 BU
SB 110 (21-22) Lead-211 -3 30E-01 -3.80E+01 BU
SB 110 (21-22) Lead-214 1.50E-01 1.10E+00 BU
SB 110 (21-22) Protactinium-231 1.30E-01 -6.00E+00 BU
SB 110 (21-22) Protactinium-234 3 30E-02 7.90E+00 BU
SB 110 (21-22) Radium-223 1.60E-02 7.00E+00 BU
SB 110 (21-22) Radium-224 1.40E+00 2.40E+01 BU
SB 110 (21-22) Thalllum-208 7.30E-02 -4.20E+00 BU
SB 110 (21-22) Thorium-227 4 90E-02 -8.10E+00 BU
§B-111 (0-4") =2' Bismuth-211 2.20E+00 4.50E+00 BU
SB-111 (0-4') =2’ Bismuth-212 3.60E+00 7.70E+00 BU
SB-111 (0-4') =2’ Bismuth-214 9.60E-01 2.30E+01 BU
SB-111 (04') =2 Cesium-137 7.50E-02 4.10E+00 BU
SB-111 (04') =2 Francium-223 2.20E-01 -4.90E+00 BU
SB-111 (0-4') =2' Lead-210 4.30E-01 1.10E+01 BU
SB-111 (0-4') =2’ Lead-211 -1.00E+00 -3.80E+01 BU
SB-111 (0-4') =2' Protactinium-231 2.80E+00 -6.00E+00 BU
SB-111 (0-4') =2' Protactinium-234 -2.90E-01 7.90E+00 BU
SB-111 (0-4') =2’ Protactinium-234m 1.40E+00 -1.20E+02 BU
SB-112 (2'-3) Bismuth-211 1.90E+00 4.50E+00 BU
SB-112 (2'-3') Bismuth-214 8.10E-01 2.30E+01 BU
SB-112 (2'-3') Cesium-137 8.00E-02 4.10E+00 BU
SB-112 (2'-3') Francium-223 5.10E-02 -4.90E+00 BU
SB-112 (2'-3') Lead-210 -1.60E-01 1.10E+01 BU
SB-112 (2'-3') Lead-211 -4.10E-01 -3.80E+01 BU
SB-112 (2'-3) Lead-214 8.10E-01 1.10E+00 BU
SB-112 (2'.3") Protactinium-231 2.50E+00 -6.00E+00 BU
$B-112 (2°-3) Protactinium-234 -2.90E-01 7.90E+00 BU
SB-112 (2'-3") Radium-223 5.40E-01 7.00E+00 BU
SB-113 (13.5-14") Bismuth-211 1.80E+00 4 50E+00 BU
SB-113 (13.5-14") Bismuth-214 5.40E-01 2.30E+01 BU
SB-113 (13.5'-14) Lead-210 -3.50E+00 1.10E+01 BU
SB-113 (13.5'-14") Lead-211 -1.80E+00 -3.80E+01 BU
SB-113 (13.5'-14') Lead-214 6.30E-01 1.10E+00 BU
SB-113 (13.5'-14’) Protactinium-234 -1.60E+00 7.90E+00 BU
$B-113 (13.5'-14') Thorium-231 8.50E+00 4.00E+00 BU
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Aftachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCi/g pCi

Prep Blank ID PB120700S1

SB-115 (8'-12") Actinium-228- 5.60E-01 1.10E+01 BU
SB-115 (8'-12") Bismuth-211 7.00E-01 1.20E+00 BU
SB-115 (8'12") Bismuth-212 3.50E-01 5.20E+00 BU
SB-115(8'-12") Bismuth-214 2 00E-01 1.70E+00 BU
SB-115 (8'-12") Francium-223 4.30E-02 -1.10E+01 BU
SB-115 (8'-12") Lead-210 7.00E-01 7.00E+01 BU
SB-115 (8'-12") Lead-211 -6.10E-02 1.20E+01 BU
SB-115 (8'-12') Lead-212 1.30E-01 6.10E+00 BU
SB-115 (8'-12") Lead-214 3.20E-02 4.40E-01 BU
SB-115 (8'-12) Protactinium-231 2.40E-01 4.20E+01 BU
SB-115 (8'-12") Protactinium-234 8 30E-02 1.20E+00 BU
SB-115 (8'-12") Protactinium-234m 4.60E+00 2.00E+02 BU
SB-115 (8'-12") Radium-223 -1.30E-02 3.10E+00 BU
SB-115 (8'-12') Radium-224 8.20E-01 6.80E+01 BU
SB-115 (8'-12") Thallium-208 7.20E-02 1.70E+00 BU
SB-115 (8'-12') Thorium-227 -1.50E-02 9.20E-01 BU
SB-115 (8'-12) Thorium-231 8.50E-02 4.60E+00 BU
SB-115 (8'-12') Thorium-234 3.30E-01 1.30E+01 BU
SB-115 (8'-12") Uranium-235 8.20E-02 1.20E+00 BU
SB-116 (16-20) Actinium-228 3.00E-01 1.10E+01 BU
S$B-116 (16-20") Bismuth-211 6.90E-01 1.20E+00 BU
SB-116 (16-20") Bismuth-212 5.30E-01 5.20E+00 BU
SB-116 (16-20") Bismuth-214 2.60E-01 1.70E+00 BU
SB-116 (16-20") Cesium-137 1.80E-02 9.00E-01 BU
SB-116 (16-20") Francium-223 7.90E-02 -1.10E+01 BU
SB-116 (16-20') Lead-210 2.00E+00 7.00E+01 BU
SB-116 (16-20") Lead-211 4.00E-02 1.20E+01 BU
SB-116 (16-20') Lead-212 2.30E-01 6.10E+00 BU
SB-116 (16-20") Protactinium-231 3.80E-01 4.20E+01 BU
SB-116 (16-20") Protactinium-234 3.10E-02 1.20E+00 BU
$B-116 (16-20") Protactinium-234m 3.50E+00 2.00E+02 BU
SB-116 (16-20") Radium-223 1.10E-01 3.10E+00 BU
$B-116 (16-20") Radium-224 2.40E+00 6.80E+01 BU
SB-116 (16-20°) Thallium-208 9.10E-02 1.70E+00 BU
$B-116 (16-20") Thorium-227 1.70E-02 9.20E-01 BU
SB-116 (16-20") Thorium-231 2.40E-01 4 60E+00 BU
SB-116 (16-20') Thorium-234 2.30E+00 1.30E+01 BU
SB-114(20") Actinium-228 3.00E-01 1.10E+01 BU
SB-114(20') Bismuth-211 7.00E-01 1.20E+00 BU
SB-114(20") Bismuth-212 3.90E-01 5.20E+00 BU
SB-114(20") Bismuth-214 2.30E-01 1.70E+00 BY
SB-114(20") Cesium-137 -1.10E-02 9.00E-01 BU
SB-114(20") Francium-223 -6.20E-03 -1.10E+01 BU
SB-114(20") Lead-210 2.10E+00 7.00E+01 BU
SB-114(20") Lead-211 5.60E-02 1.20E+01 BU
SB-114(20) Lead-212 2.70E-01 6.10E+00 BYU
SB-114(20') Protactinium-231 1.20E-01 4.20E+01 BU
SB-114(20') Protactinium-234 2.20E-02 1.20E+400 BU
SB-114(20") Protactinium-234m 1.60E+00 2.00E+02 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-114(20°) Radium-223 8.70E-02 3.10E+00 BU
SB-114(20") Radium-224 2.90E+00 6.80E+01 BU
SB-114(20") Thalllum-208 1.10E-01 1.70E+00 BU
SB-114(20") Thonum-227 2.50E-02 8.20E-01 BU
SB-114(20" Thorium-231 8.30E-02 4.60E+00 BU
SB-114(20") Thorium-234 1.40E+00 1.30E+01 BU
SB-114(20") Uranium-235 5.10E-02 1.20E+00 BU
SB-113B (16°-20") Actinium-228 2.40E-01 1.10E+01 BU
SB-113B (16'-20) Bismuth-211 1.70E-01 1.20E+00 BU
SB-113B (16'-20") Bismuth-212 4.50E-01 5.20E+00 BU
SB-113B (16'-20") Bismuth-214 1 10E-01 1.70E+00 BU
SB-113B (16'-20") Cesium-137 -1.90E-02 9.00E-01 BU
SB-113B (16°-20") Francium-223 6.40E-02 -1.10E+01 BU
SB-113B (16'-20") Lead-210 -1.30E-01 7.00E+01 BU
S$B-113B (16'-20") Lead-211 1.50E-02 1.20E+01 BU
SB-113B (16'-20") Lead-212 1.60E-01 6.10E+00 BU
SB-113B (16'-20') Lead-214 5.90E-02 4 40E-01 BU
SB-113B (16'-20') Protactinium-231 -1.90E-01 4.20E+01 BU
SB-113B {16'-20) Protactinium-234 7.40E-02 1.20E+00 BU
SB-113B (16'-20") Protactinium-234m 9.70E+00 2.00E+02 BU
SB-113B (16'-20") Radium-223 -1.40E-02 3.10E+00 BU
SB-113B (16'-20') Radium-224 6.20E-01 6.80E+01 BU
$B-113B (16'-20') Thallium-208 7.10E-02 1.70E+00 BU
SB-113B (16°-20') Thorium-227 -1.80E-02 9.20E-01 BU
SB-113B (16'-20') Thorium-231 2.30E-01 4 60E+00 BU
SB-113B (16°-20') Thonum-234 5.50E+00 1.30E+01 BU
S$B-113C (12'-16") Bismuth-211 3.80E+00 1.20E+00 BU
SB-113C (12'-16") Cesium-137 9.10E-02 9.00E-01 BU
SB-113C (12'-16") Francium-223 1.40E-01 -1.10E+01 BU
SB-113C (12'-16") Lead-210 1.30E400 7.00E+01 BU
SB-113C (12'-16) Lead-211 -3 50E+00 1.20E+01 BU
SB-113C (12'-16") Protactinium-231 5.30E+00 4,20E+01 BU
S$B-113C (12'-16") Protactinium-234 -2.40E-01 1.20E+00 BU
$B-113C (12'-16") Radium-223 1.10E+00 3.10E+00 BU
SB-117 (12") Actinium-228 5.50E-01 1.10E+01 BU
5$B-117 (12") Bismuth-211 8.80E-01 1.20E+00 BU
SB-117 (12") Bismuth-212 4.10E-01 5.20E+00 BU
SB-117 (12') Bismuth-214 2.80E-01 1.70E+00 BU
S$B-117 (12') Cesium-137 1.40E-02 9.00E-01 BU
SB-117 (12') Francium-223 -2.00E-01 -1.10E+01 BU
SB-117 (12') Lead-210 2.60E+00 7.00E+01 BU
SB-117 (12') Lead-211 5.40E-01 1.20E+01 BU
SB-117 {12') Protactinium-231 1.00E-01 4,20E+01 BU
S$B-117 (12') Protactinium-234 2 60E-02 1.20E+00 BU
SB-117 (12') Protactinium-234m 7.40E+00 2.00E+02 BU
SB-117 (12') Radium-223 1.40E-01 _ 3.10E+00 BU
SB-117 (12') Radium-224 2.40E+00 6.80E+01 BU
SB-117 (12') Thorium-227 1.10E-01 9.20E-01 BU
S$B-117 (12") Thorium-231 1.70E-01 4 60E+00 BU
SB-118 (17.5-20.0")  Actinium-228 2.20E-01 1.10E+01 BU
SB-118 (17.5'-20.0")  Bismuth-211 8.00E-01 1.20E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-118 (17.5-20.0') Bismuth-212 5.90E-01 5.20E+00 BU
S$B-118 (17.5'-20.0') Bismuth-214 3.30E-01 1.70E+00 BU
SB-118 {(17.5'-20.0') Cesium-137 2.60E-02 8.00E-01 BU
SB-118 (17.5'-20.0')  Francium-223 -3.60E-02 -1.10E+01 BU
SB-118 (17.5'-20.0') Lead-210 1.50E+00 7.00E+01 BU
SB-118 (17.5'-20.0') Lead-211 6 00E-02 1.20E+01 BU
SB-118 (17.5'-20.0') Lead-214 2.80E-01 4 40E-01 BU
SB-118 (17.5'-20.0")  Protactinium-231 -4.40E-01 4 20E+01 BU
SB-118 (17.5'-20.0")  Protactinium-234 -1.70E-01 1.20E+00 BU
SB-118 (17.5'-20.0")  Protactinium-234m 7.70E+00 2.00E+02 BU
SB-118 (17.5'-20.0') Radium-223 -3.10E-02 3.10E+00 BU
SB-118 (17.5'-20.0')  Thallum-208 9.80E-02 1.70E+00 BU
$B-118 (17.5'-20.0')  Thorium-227 2.80E-01 9.20E-01 BU
SB-118 (17.5'-20.0')  Thorium-231 2.10E-01 4.60E+00 BU
SB-118 (17.5-20.0')  Uranium-235 1.60E-01 1.20E+00 BU
SB-120 (12'-16') Actinium-228 3.60E-01 1.10E+01 BU
SB-120 (12'-16') Bismuth-211 5.00E-01 1.20E+00 BU
$B-120 (12'-16") Bismuth-212 4.50E-01 5.20E+00 BU
SB-120 (12'-16') Bismuth-214 1.20E-01 1.70E+00 BU
SB-120 (12'-16") Cesium-137 1.30E-02 S.00E-01 BU
SB-120 (12'-16") Francium-223 -4.60E-01 -1.10E+01 BU
SB-120 (12'-16") Lead-210 5.20E+00 7.00E+01 BU
SB-120 (12'-16°) Lead-211 -7.00E-01 1.20E+01 BU
SB-120 (12'-16') Lead-212 3.40E-01 6.10E+00 BU
SB-120 (12'-16") Lead-214 -1.70E+03 4 40E-01 BU
SB-120 (12'-16'") Protactinium-231 -1.30E-01 4.20E+01 BU
SB-120 (12'-16') Protactinium-234 -9.90E-03 1.20E+00 BU
SB-120 (12'-16") Radium-223 -5.00E-02 3.10E+00 BU
SB-120 (12'-16') Radium-224 1.70E+00 6.80E+01 BU
SB-120 (12'-16°) Thallium-208 8.70E-02 1.70E+00 BU
S$B-120 (12'-16") Thorium-227 1.20E-01 9.20E-01 BU
SB-119 (12'-16") Actinium-228 6.80E-01 1.10E+01 BU
SB-119 (12°-16') Bismuth-211 6.80E-01 1.20E+00 BU
SB-119 (12'-16') Bismuth-212 3.90E-01 5.20E+00 BU
SB-119 (12'-16") Bismuth-214 3.00E-01 1.70E+00 BU
$B-119 (12'-16") Cesium-137 -8.60E-03 9.00E-01 BU
SB-119 (12'-16") Lead-210 -4.70E-02 7.00E+01 BU
SB-119 (12'-16') Lead-211 -6.10E-01 1.20E+01 BU
SB-119 (12'-16") Lead-214 2.80E-01 4 40E-01 BU
SB-119 (12'-16") Protactinium-231 1.10E+00 4 20E+01 BU
SB-119 (12'-16") Protactinium-234 -1.00E+00 1.20E+00 BU
SB-119 (12'-16") Radium-223 1.60E-02 3 10E+00 BU
SB-119 (12'-16") Thallium-208 2.40E-01 1.70E+00 BU
SB-119 (12'-16") Thorium-227 1.00E+00 9.20E-01 BU
SB-120D (12'-16") Actinium-228 1.10E+00 1.10E+01 BU
SB-120D (12'-16') Bismuth-211 7.10E-01 1.20E+00 BU
SB-120D (12'-16") Bismuth-212 1.00E+00 5.20E+00 BU
S$B-120D (12'-16") Bismuth-214 2.00E-01 1.70E+400 BU
S$B-120D (12'-16") Cesium-137 1.40E-02 9.00E-01 BU
SB-120D (12'-16") Francium-223 -1.90E-01 -1.10E+01 BU
SB-120D (12'-16") Lead-210 3.40E+00 7.00E+01 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Resuit  Blank Result Qualifier
pCilg pCi
SB-120D (12'-16") Lead-211 -1.80E-01 1.20E+01 BU
S$B-120D (12'-16") Lead-214 2.60E-01 4.40E-01 BU
SB-120D (12'-16') Protactinium-231 -1.70E-01 4.20E+01 BU
SB-120D (12'-16") Protactinium-234 9.30E-02 1.20E+00 BU
SB-120D (12'-16") Radium-223 1.20E-01 3.10E+00 BU
SB-120D (12'-16") Radium-224 1.60E+00 6 80E+01 BU
SB-120D (12'-16") Thorium-227 2.20E-01 9.20E-01 BU
SB-120D (12'-16") Thorium-231 2.50E+00 4.60E+00 BU
SB-124 (12'-16’) Actinium-228 8.70E-02 1.10E+01 BU
SB-124 (12°-16") Bismuth-211 1.10E+00 1.20E+00 BU
SB-124 (12°-16") Bismuth-212 9.10E-01 5.20E+00 BU
SB-124 (12'-16") Bismuth-214 2.90E-01 1.70E+00 BU
SB-124 (12'-16") Cesium-137 -1.00E-02 9.00E-01 BU
SB-124 (12'-16") Francium-223 -6.30E-02 -1.10E+01 BU
SB-124 (12'-16") Lead-210 1.00E+00 7.00E+01 BU
SB-124 (12'-16") Lead-211 4.80E-02 1.20E+01 BU
SB-124 (12'-16") Lead-212 2,20E-01 6 10E+00 BU
SB-124 (12'-16") Lead-214 3.70E-01 4.40E-01 BU
SB-124 (12'-16") Protactinium-231 -1.90E-01 4.20E+01 BU
SB-124 (12°-16") Protactinium-234 -2.80E-02 1.20E+00 BU
SB-124 (12'-16") Protactinium-234m 1.70E+01 2.00E+02 BU
SB-124 (12'-16') Radium-223 -4.60E-02 3.10E+00 BU
SB-124 (12'-16") Radium-224 2.30E+00 6.80E+01 BU
SB-124 (12'-16") Thallium-208 6.20E-02 1.70E+00 BU
SB-124 (12'-16") Thorium-227 3.80E-01 8.20E-01 BU
SB-124 (12'-16") Thorium-231 2.60E-01 4.60E+00 BU
SB-125 (=4') Actinium-228 7.20E-01 1.10E+01 BU
SB-125 (=4') Bismuth-211 1.40E+00 1.20E+00 BU
SB-125 (=4") Bismuth-212 7.80E-01 5.20E+00 BU
SB-125 (=4") Cesium-137 -1.20E-03 9.00E-01 BU
SB-125 (=4") Francium-223 -4.70E-02 -1.10E+01 BU
SB-125 (=4") Lead-210 -9.30E-01 7.00E+01 BU
SB-125 (=4") Lead-211 -1.60E-01 1.20E+01 BU
SB-125 (=4") Protactinium-231 1.80E+00 4.20E+01 BU
SB-125 (=4") Protactinium-234 -8 30E-02 1.20E+00 BU
SB-125 (=4") Protactinium-234m 3.30E+00 2.00E+02 BU
SB-125 (=4") Radium-223 1.70E-01 3 10E+00 BU
SB-125 (=4') Radium-224 1.60E+00 6.80E+01 BU
SB-125 (=4") Thonum-227 2.40E-01 9.20E-01 BU
SB-125 (=4") Thorium-231 3 60E-01 4 60E+00 BU
SB-125 (=4) Thorium-234 1.20E+00 1.30E+01 BU
SB-125 (=4') Uranium-235 9.90E-02 1.20E+00 BU
SB-121 (18'-20") Actinium-228 2.10E-01 1.10E+01 BU
SB-121 (18'-20") Bismuth-211 3.70E-01 1.20E+00 BU
SB-121 (18°-20") Bismuth-212 3.B0E-01 5.20E+00 BU
SB-121 (18'-20") Bismuth-214 3 40E-01 1.70E+00 BU
SB-121 (18°-20") Cesium-137 1.50E-02 9.00E-01 BU
SB-121 (18'-20") Francium-223 -2.40E-02 -1.10E+01 BU
$B-121 (18'-20") Lead-210 -9.30E-02 7.00E+01 BU
SB-121 (18'-20") Lead-211 -7.90E-01 1.20E+01 BU
SB-121 (18'-20") Lead-212 2.00E-01 6.10E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-121 (18'-20) Lead-214 1.30E-01 4.40E-01 BU
SB-121 (18'-20") Protactinium-231 5.40E-01 4,20E+01 BU
SB-121 (18'-20) Protactinium-234 -3.80E-01 1.20E+00 BU
S$B-121 (18'-20") Protactinium-234m 1.90E+01 2.00E+02 BU
SB-121 (18'.20") Radium-223 4.00E-02 3.10E+00 BU
SB-121 (18°-207) Radium-224 1.80E+00 6.80E+01 BU
SB-121 (18°-207) Thallium-208 5.00E-02 1.70E+00 BU
SB-121 (18'-20") Thorium-227 2.20E-01 9 20E-01 BU
SB-121 (18°-20°) Thorium-231 1.60E+00 4.60E+00 BU
S$B-122 (12'-16") Actinium-228 3.80E-01 1.10E+01 BU
SB-122 (12'-16") Bismuth-211 4.30E-01 1.20E+00 BU
S$B-122 (12°-16") Bismuth-212 5.40E-01 5.20E+00 BU
SB-122 (12'-16") Bismuth-214 2.00E-01 1.70E+00 BU
S$B-122 (12'-16") Cesium-137 -1.70E-02 9.00E-01 BU
SB-122 (12'-16") Francium-223 -2.10E-02 -1.10E+01 BU
SB-122 (12'-16") Lead-210 1.00E+00 7.00E+01 BU
SB-122 (12'-16") Lead-211 2.10E-01 1.20E+01 BU
SB-122 (12'-16') Lead-212 1.90E-01 6.10E+00 BU
$B-122 (12'-16") Lead-214 1.50E-01 4.40E-01 BU
$B-122 (12'-16") Protactinium-231 1.50E-01 4.20E+01 BU
SB-122 (12'-16") Protactinium-234 3 50E-02 1.20E+00 BU
$B-122 (12'-16") Protactinium-234m 5 00E+00 2.00E+02 BU
SB-122 (12'-16") Radium-223 5 30E-02 3.10E+00 BU
SB-122 (12'-16") Radium-224 1.20E+00 6.80E+01 BU
S$B-122 (12'-16") Thallium-208 8.20E-02 1.70E+00 BU
$B-122 (12'-16") Thorium-227 6.90E-02 9.20E-01 BU
SB-122 (12'-16") Thorium-231 1.70E-01 4,60E+00 BU
SB-122 (12'-16") Thorium-234 1.40E+00 1.30E+01 BU
SB-122 (12'-16") Uranium-235 7.40E-02 1.20E+00 BU
SB-123 (8'-12") Actinium-228 5.10E-01 1.10E+01 BU
SB-123 (8'-12") Bismuth-211 8.90E-01 1.20E+00 BU
SB-123 (8'-12") Bismuth-212 7.40E-01 5.20E+00 BU
SB-123 (8'-12") Bismuth-214 3.20E-01 1.70E+00 BU
SB-123 (8'-12") Cesium-137 -2.50E-02 9.00E-01 BU
SB-123 (8'-12") Francium-223 1.20E-03 -1.10E+01 BU
SB-123 (8'-12") Lead-210 6.90E-01 7.00E+01 BU
SB-123 (8'-12") Lead-211 -3.60E-01 1.20E+01 BU
SB-123 (8'-12") Lead-212 2.20E-01 6.10E+00 BU
SB-123 (8'-12") Lead-214 3.10E-01 4.40E-01 BU
SB-123 (8'-12") Protactinium-231 -3.90E-01 4.20E+01 BU
SB-123 (8'-12') Protactinlum-234 2.00E-01 1.20E+00 BU
SB-123 (8'-12) Protactinium-234m 7.30E+00 2.00E+02 BU
SB-123 (8'-12") Radium-223 1.00E-01 3.10E+00 BU
SB-123 (8'-12") Radium-224 1.30E+00 6.80E+01 BU
S$B-123 (8'-12") Thallium-208 4.40E-02 1.70E+00 BU
SB-123 (8'-12") Thorium-227 2.50E-01 9.20E-01 BU
SB-123 (8'-12") Thorium-231 -3.50E-01 4.60E+00 BU
SB-123 (8'-12") Thorium-234 1.00E+00 1.30E+01 BU
SB-123 (8'-12") Uranium-235 -1.10E-01 1.20E+00 BU
SB-129 (2-3') Bismuth-211 1.60E+00 1.20E+00 BU
SB-129 (2-3") Bismuth-212 1.90E+00 5.20E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
§B-129 (2-3') Cesium-137 8.90E-02 9.00E-01 BU
SB-129 (2-3") Francium-223 3.40E-01 -1.10E+01 BU
S$B-129 (2-3') Lead-210 2.10E+00 7.00E+01 BU
SB-129 (2-3") Lead-211 -6.20E-01 1.20E+01 BU
SB-129 (2-3) Protactinium-231 -2.40E-02 4.20E+01 BU
SB-129 (2-3) Protactinium-234 -6.50E-03 1.20E+00 BU
SB-129 (2-3") Radium-223 3.60E-01 3.10E+00 BU
S$B-129 (2-3') Radium-224 2.80E+00 6.80E+01 BU
$B-129 (2-3') Thorium-227 4.60E-01 9.20E-01 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Resuit Qualifier
pCilg pCi
Prep Blank ID PB121400S1D
SB-148 (9) Actinium-228 2.30E-01 1.30E+01 BU
SB-148 (9) Bismuth-211 8.60E-01 -1.10E+01 BU
SB-148 (9') Bismuth-212 4.20E-01 8 10E+00 BU
SB-148 (9') Cesium-137 9.20E-03 -3.50E-01 - BU
SB-148 (9') Francium-223 -2 70E-01 -2.60E+00 BU
SB-148 (9') Lead-210 2.80E+00 -5.00E+01 BU
SB-148 (9) Lead-211 -2.80E-01 -4 40E+01 BU
SB-148 (9) Protactinium-231 -4.60E-01 -6.30E+00 BU
SB-148 (9') Protactinium-234 1.60E-01 5.70E+00 BU
SB-148 (9) Protactinium-234m 5.20E+00 -5.30E+01 BU
SB-148 {9') Radium-223 6.90E-02 8.70E+00 BU
SB-148 (9') Thorium-227 1.40E-01 -3.40E+00 BU
SB-149 (6') Bismuth-211 1.10E-+00 -1.10E+01 BU
SB-149 (6") Bismuth-212 3.20E-01 8.10E+00 BU
SB-149 (6') Cesium-137 -8.60E-03 -3 50E-01 BU
SB-149 (6') Francium-223 9.50E-03 -2.60E+00 BU
SB-149 (6') Lead-210 7.40E-01 -5.00E+01 BU
SB-149 (6") Lead-211 1.70E-01 -4.40E+01 BU
SB-149 (6') Protactinium-231 -5 00E-02 -6.30E+00 BU
SB-149 (6') Protactinium-234 -1.00E-01 5.70E+00 BU
SB-149 (6') Protactinium-234m 7.10E-01 -5.30E+01 BU
SB-149 (6') Radium-223 1.50E-02 9.70E+00 BU
SB-149 (6') Radium-224 1.40E+00 -1.40E+01 BU
SB-149 (6') Thorium-227 2.10E-01 -3.40E+00 BU
SB-149 (6') Thorium-231 -2.00E-01 4.50E+00 BU
SB-149 (6') Thonum-234 4 S0E-01 -1.20E+01 BU
SB-149 (6') Uranium-235 1.00E-01 1.50E+00 BU
SB-150 (1'-2') Bismuth-211 1.90E+00 -1.10E+01 BU
SB-150 (1'-2') Cesium-137 1.80E-02 -3.50E-01 BU
SB-150 (1'-2') Francium-223 -1.70E-01 -2.60E+00 BU
SB-150 (1'-2") Lead-210 2.20E+00 -5.00E+01 BU
SB-150 (1°-2") Lead-211 1.00E-02 -4.40E+01 BU
SB-150 (1'-2") Protactinium-231 -2.00E-01 -6.30E+00 BU
$B-150 (1'-2') Protactinium-234 2.00E-01 5.70E+00 BU
SB-150 (1'-2") Protactinium-234m 1.30E+01 -5.30E+01 BU
S$B-150 (1'-2") Radium-223 5 40E-01 9.70E+00 BU
S$B-150 (1'-2') Thorium-227 5.90E-01 -3.40E+00 BU
SB-150 (1'-2") Thorium-231 1.90E-02 4.50E+00 BU
SB-151 (1) Bismuth-211 2.60E+00 -1.10E+01 BU
SB-151 (1) Cesium-137 1.20E-02 -3.50E-01 BU
SB-151 (1Y) Francium-223 -5.20E-01 -2.60E+00 BU
SB-151 (1) Lead-210 2.10E+00 -5.00E+01 BU
SB-151 (1) Lead-211 -8.50E-01 -4.40E+01 BU
SB-151 (1) Protactinium-234 6.00E-01 5.70E+00 BU
SB-152 1' (8"-14") Bismuth-211 2.50E+00 -1.10E+01 BU
S$B-152 1' (8"-14") Cesium-137 6.40E-02 -3.50E-01 BU
SB-152 1' (8"-14") Francium-223 -5.10E-01 -2.60E+00 BU
SB-152 1' (8"-14") Lead-210 5.10E-01 -5.00E+01 BU
Lead-211 -5.90E-01 -4.40E+01 BU

SB-152 1" (8"-14")
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-152 1' (8"-14") Protactinium-234 2.80E-01 5.70E+00 BU
SB-153 (0.5'-2") Bismuth-211 1.80E+00 -1.10E+01 BU
SB-153 (0.5°-2") Cesium-137 7.10E-02 -3 S0E-01 BU
SB-153 (0.5'-2') Francium-223 -3.30E-01 -2.60E+00 BU
SB-153 (0.5'-2) Lead-210 1.00E+00 -5 00E+01 BU
SB-153 (0.5'-2') Lead-211 -9.10E-01 -4.40E+01 BU
SB-153 (0.5'-2') Protactinium-231 1.40E+00 -6.30E+00 BU
S$B-153 (0.5-2') Protactinium-234 3.40E-01 5.70E+00 BU
SB-153 (0.5-2") Thorium-231 3.00E+00 4 50E+00 BU
SB-153D (8-16') Bismuth-211 2.30E+00 -1.10E+01 BU
SB-153D (8-16") Francium-223 -1.30E-01 -2.60E+00 BU
SB-153D (8-16") Lead-210 -4 60E+00 -5.00E+01 BU
$B-153D (8-16") Lead-211 -1.10E+00 -4.40E+01 BU
SB-153D (8-16") Protactinium-231 2.80E+00 -6.30E+00 BU
SB-153D (8-16") Protactinium-234 3.30E-01 5.70E+00 BU
SB-154 (4'-8") Bismuth-211 6.70E-01 -1.10E+01 BU
SB-154 (4'-8") Bismuth-212 5.30E-01 8.10E+00 BU
SB-154 (4'-8") Cesium-137 -1.10E-02 -3.50E-01 BU
SB-154 (4'-8") Francium-223 -8.30E-02 -2.60E+00 BU
SB-154 (4'-8) Lead-210 1.70E+00 -5.00E+01 BU
SB-154 (4'-8") Lead-211 1.00E-01 -4.40E+01 BU
SB-154 (4'-8") Protactinium-231 -1.50E-01 -6.30E+00 BU
SB-154 (4'-8") Protactinium-234 1.00E-01 5.70E+00 BU
SB-154 (4'-8") Protactinium-234m 3.50E+00 -5.30E+01 BU
SB-154 (4'.8") Radium-223 -4.80E-03 9.70E+00 BU
SB-154 (4'-8") Thorium-227 2.00E-01 -3 40E+00 BU
SB-154 (4'-8") Thorium-231 1.50E-01 4 .50E+00 BU
SB-154 (4'-8") Thorium-234 8.40E-01 -1.20E+01 BU
SB-154 (4'-8") Uranium-235 9.30E-02 1.50E+00 BU
SB-146A (1) Bismuth-211 1.70E+00 -1.10E+01 BU
SB-146A (1') Bismuth-212 1.40E+00 8.10E+00 BU
SB-146A (1') Cesium-137 1.10E-02 -3.50E-01 BU
SB-146A (1') Francium-223 -9 20E-02 -2.60E+00 BU
SB-146A (1') Lead-210 6.00E-01 -5 00E+01 BU
SB-146A (1') Lead-211 -4,00E-01 -4.40E+01 BU
SB-146A (1) Protactinium-231 -6 00E-01 -6 30E+00 BU
SB-146A (1') Protactinium-234 8.70E-02 5.70E+00 BU
SB-146A (1') Radium-223 4 00E-01 9.70E+00 BU
SB-146A (1') Thorium-227 4.70E-01 -3.40E+00 BU
SB-146A (1) Thorium-231 2.80E-01 4 50E+00 BU
SB-146A (1') Thorium-234 4.70E+00 -1.20E+01 BU
SB-146A (1') Uranium-235 1.20E-01 1.50E+00 BU
SB-146B (1) Bismuth-211 1.20E+00 -1.10E+01 BU
SB-1468B (1) Cesium-137 6.50E-02 -3.50E-01 BU
SB-146B (1) Francium-223 2.50E-03 -2.60E+00 BU
SB-146B (1) Lead-210 -1.30E-01 -5.00E+01 BU
SB-146B (1) Lead-211 4.50E-01 -4.40E+01 BU
SB-146B (1) Protactinium-231 -2.20E-01 -6.30E+00 BU
SB-146B (1) Protactinium-234 -3.90E-02 5.70E+00 BU
SB-146B (1) Radium-223 1.50E-01 9.70E+00 BU
SB-146B (1) Thorium-231 3.80E-01 4.50E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-146B (1') Uranium-235 2 10E-01 1.50E+00 BU
SB-146C (2') Bismuth-211 1.40E+00 -1.10E+01 BU
SB-146C (2') Bismuth-212 1.10E+00 8 10E+00 BU
SB-146C (2') Cestium-137 4.50E-02 -3.50E-01 BU
SB-146C (2') Francium-223 -8.40E-02 -2.60E+00 BU
SB-146C (2') Lead-210 1.90E+00 -5.00E+01 BU
SB-146C (2) Lead-211 1.10E-01 -4 40E+01 BU
SB-146C (2') Lead-212 1.70E+00 -8.70E-02 BU
SB-146C (2') Protactinium-231 9.00E-01 -6.30E+00 BU
SB-146C (2) Protactinium-234 -2.90E-02 5.70E+00 BU
SB-146C (2') Protactinium-234m 8.10E+00 -5.30E+01 BU
SB-146C (2') Radium-223 4 30E-01 9.70E+00 BU
SB-146C (2') Thonum-227 4.10E-01 -3.40E+00 BU
SB-146C (2") Thorium-231 -4.10E-02 4 S0E+00 BU
SB-146C (2') Thorium-234 2.80E+00 -1.20E+01 BU
SB-146C (2') Uranium-235 4.60E-01 1.50E+00 BU
SB-141 (16'-20") Actinium-228 3.70E-01 1.30E+01 BU
SB-141 (16'-20') Bismuth-211 4.30E-01 -1.10E+01 BU
SB-141 (16'-20") Bismuth-212 4.40E-01 8.10E+00 BU
SB-141 (16'-20') Bismuth-214 1.70E-01 -3.70E+00 BU
SB-141 (16'-20") Cesium-137 -6.50E-03 -3.50E-01 BU
SB-141 (16'-20") Francium-223 8.80E-02 -2.60E+00 BU
SB-141 (16'-20") Lead-210 -5 40E-01 -5.00E+01 BU
$B-141 (16'-20") Lead-211 -2.20E-01 ~4.40E+01 BU
SB-141 (16'-20") Lead-214 1.50E-01 -3.70E+00 BU
SB-141 (16'-20") Protactinium-231 -1.10E-01 -6.30E+00 BU
SB-141 (16°-20") Protactinium-234 -5.60E-02 5.70E+00 BU
SB-141 (16°-20') Protactinium-234m 4 50E-01 -5.30E+01 BU
SB-141 (16'-20') Radium-223 -7.80E-02 9.70E+00 BU
SB-141 (16'-20") Thallum-208 6.00E-02 -4.70E-01 BU
SB-141 (16'-20") Thorium-227 1.40E-01 -3.40E+00 BU
SB-141 (16'-20') Thorium-231 2.90E-01 4.50E+00 BU
SB-141 (16'-20") Thorium-234 -4.40E-01 -1.20E+01 BU
SB-141 (16-20") Uranium-235 -7.10E-04 1.50E+00 BU
SB-142 (8'-12) Bismuth-211 1.20E+00 -1.10E+01 BU
SB-142 (8'-12) Bismuth-212 3.30E-01 8.10E+00 BU
SB-142 (8'-12) Cesium-137 3.80E-02 -3.50E-01 BU
SB-142 (8'-12) Francium-223 -5.50E-03 -2.60E+00 BU
SB-142 (8'-12) Lead-210 1.20E+00 -5 00E+01 BU
SB-142 (8'-12) Lead-211 -7.60E-02 -4.40E+01 BU
SB-142 (8'12) Protactinium-231 -1.70E-01 -6.30E+00 BU
SB-142 (8'-12) Protactinium-234 6.60E-02 5.70E+00 BU
SB-142 (8'-12) Protactinium-234m 6.50E+00 -5.30E+01 BU
SB-142 (8'-12) Radium-223 1.60E-01 9.70E+00 BU
SB-142 (8'-12) Thorium-227 1.80E-01 -3.40E+00 BU
SB-142 (8'-12) Thonum-231 -1.40E-02 4.50E+00 BU
SB-142 (8'-12) Thorium-234 1.80E+00 -1.20E+01 BU
SB-142 (8'-12) Uranium-235 2.10E-01 1.50E+00 BU
SB-143 (4'-8") Actinium-228 4.40E-01 1.30E+01 BU
SB-142 (8'-12) Bismuth-211 1.00E+00 -1.10E+01 BU
SB-143 (4'-87) Bismuth-212 5.70E-01 8.10E+400 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Resuit Qualifier
pCi/g pCi
SB-143 (4'-8") Cesium-137 6 30E-03 -3.50E-01 BU
SB-143 (4'-8") Francium-223 1.50E-01 -2.60E+00 BU
SB-143 (4'-8') Lead-210 1.30E+00 -5.00E+01 BU
SB-143 (4'-8") Lead-211 -7.30E-01 -4.40E+01 BU
SB-143 (4'-8') Protactinium-231 -4.80E-01 -6.30E+00 BU
SB-143 (4'-8') Protactinium-234 1.90E-01 5.70E+00 BU
SB-143 (4'-8") Protactinium-234m 5.40E-01 -5.30E+01 BU
SB-143 (4'-8") Radium-223 1.30E-01 9.70E+00 BU
SB-143 (4'-8") Thallium-208 1.10E-01 -4.70E-01 BU
SB-143 (4'-8) Thorium-227 2.10E-01 -3 40E+00 BU
SB-143 (4'-8) Thorium-231 4,30E-01 4,50E+00 BU
SB-143 (4'-8") Thorium-234 2.40E-02 -1.20E+01 BU
SB-138 (16'-20) Bismuth-211 6.80E-01 -1 10E+01 BU
SB-138 (16'-20) Bismuth-212 4,20E-01 8 10E+00 BU
SB-138 (16'-20) Bismuth-214 1.60E-01 -3 70E+00 BU
SB-138 (16'-20) Cesium-137 3.90E-03 -3.50E-01 BU
SB-138 (16'-20) Francium-223 1.10E-03 -2.60E+00 BU
SB-138 (16'-20) Lead-210 -1.00E+00 -5.00E+01 BU
SB-138 (16°-20) Lead-211 1.20E-01 -4 40E+01 BU
SB-138 (16°-20) Protactinium-231 2.00E-01 -6.30E+00 BU
SB-138 (16'-20) Protactinium-234 1.80E-01 5.70E+00 BU
SB-138 (16'-20) Protactinium-234m 1.80E+00 -5 30E+01 BU
SB-138 (16°-20) Radium-223 1.40E-01 9.70E+00 BU
SB-138 (16'-20) Thorium-227 2.00E-01 -3.40E+00 BU
SB-138 (16°-20) Thonum-231 -2.10E-02 4.50E+00 BU
SB-138 (16'-20) Thorium-234 1.40E+00 -1.20E+01 BU
SB-138 (16'-20) Uranium-235 9.40E-02 1.50E+00 BU
SB-139 (4') Bismuth-211 1.60E+00 -1.10E+01 BU
SB-139 (4') Bismuth-212 1.40E+00 8.10E+00 BU
S$B-139 (4') Cesium-137 3.90E-03 -3.50E-01 BU
SB-139 (4') Francium-223 -5.00E-02 -2.60E+00 BU
SB-139 (4') Lead-210 6.90E-01 -5.00E+01 BU
SB-139 (4') Lead-211 -6.10E-01 -4.40E+01 BU
SB-139 (4') Lead-212 1.00E+00 -8.70E-02 BU
SB-139 (4') Protactinium-231 2.20E-01 -6.30E+00 BU
SB-139 (4') Protactinium-234 2.40E-01 5.70E+00 BU
SB-139 (4') Radium-223 4.20E-01 9.70E+00 BU
SB-139 (4') Thorium-227 5.00E-01 -3 40E+00 BU
SB-139 (4') Thorium-231 1.20E+00 4.50E+00 BU
SB-140 (4') Bismuth-211 1.70E+00 -1.10E+01 BU
SB-140 (4') Bismuth-212 1.10E+00 8.10E+00 BU
SB-140 (4') Cesium-137 2.60E-02 -3.50E-01 BU
SB-140 (4') Francium-223 -3.60E-02 -2.60E+00 BU
SB-140 (4') Lead-210 1.20E+00 -5.00E+01 BU
SB-140 (4') Lead-211 2.20E-01 -4 40E+01 BU
SB-140 (4') Protactinium-231 -3 10E-01 -6 30E+00 BU
SB-140 (4') Protactinium-234 -2 10E-01 5.70E+00 BU
SB-140 (4') Radium-223 1.50E-01 9.70E+00 BU
SB-140 (4') Thallium-208 2 50E-01 -4.70E-01 BU
SB-140 (4') Thorium-227 2 90E-01 -3 40E+00 BU
SB-140 (4') Thorium-231 1.30E-01 4 50E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCifg pCi
SB-140 (4') Uranium-235 8.20E-02 1.50E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi

Prep Blank ID PB121400S1E

SB-147 (16-20") Actinlum-228 9.60E-02 1.10E+00 BU
SB-147 (16-20") Bismuth-211 4.80E-01 -7.00E+00 BU
SB-147 (16-20") Bismuth-212 1.30E-01 4.90E+01 BU
SB-147 (16-20") Bismuth-214 1.20E-01 2.30E+00 BU
SB-147 (16-20') Cesium-137 6 10E-03 3.90E-01 BU
SB-147 (16-20') Francium-223 -1.20E-01 -5 40E+00 BU
SB-147 (16-20") Lead-210 -1.70E-01 3.80E+01 BU
SB-147 (16-20") Lead-211 2.40E-01 1.80E+01 BU
SB-147 (16-20") Lead-212 8.10E-02 2.40E+00 BU
$B-147 (16-20") Lead-214 1.70E-01 -1.20E+00 BU
SB-147 (16-20") Protactinium-231 1.60E-01 2.00E+01 BU
SB-147 (16-20") Protactinium-234 1.80E-02 1.50E+00 BU
SB-147 (16-20) Protactinium-234m 1.70E+00 6.60E+01 BU
SB-147 (16-20") Radium-223 1.00E-01 -3.40E+00 BU
SB-147 (16-20") Radium-224 5.20E-01 -1.20E+01 BU
SB-147 (16-20") Thallium-208 6.40E-02 2.40E+00 BU
SB-147 (16-20') Thorium-227 4.90E-02 -9.80E+00 BU
SB-147 (16-20") Thorium-231 -1.70E-02 -9.70E+00 BU
SB-147 (16-20") Thorium-234 -1.50E-01 -5.30E+00 BU
SB-147 (16-20") Uranium-235 -2.10E-02 2.50E+00 BU
SB-155 (4'-8") Bismuth-211 1.50E+00 -7.00E+00 BU
SB-155 (4'-8) Bismuth-212 8.90E-01 4.90E+01 BU
SB-155 (4'-8") Cesium-137 -5.90E-03 3.80E-01 BU
SB-155 (4'-8") Francium-223 -5.20E-03 -5.40E+00 BU
SB-155 (4'-8") Lead-210 -1.90E+00 3.80E+01 BU
SB-155 (4'-8") Lead-211 -2.90E-01 1.80E+01 BU
SB-155 (4'-8") Protactinium-231 3.30E-01 2.00E+01 BU
SB-155 (4'-8') Protactinium-234 1.80E-01 1.50E+00 BU
SB-155 (4'-8") Protactinium-234m 2 10E+00 6.60E+01 BU
SB-155 (4'-8") Radium-223 6.00E-02 -3.40E+00 BU
SB-155 (4'-8") Thorium-227 2.30E-01 -8.80E+00 BU
SB-155 (4'-8) Thorium-231 -1.80E-01 -9.70E+00 BU
SB-155 (4'-8") Thorium-234 1.20E+00 -5.30E+00 BU
SB-155 (4'-8') Uranium-235 7.40E-02 2.50E+00 BU
SB-157 (12'-16") Actinium-228 1.70E-01 1.10E+00 BU
SB-157 (12'-16") Bismuth-211 7.00E-01 -7.00E+00 BU
SB-157 (12'-16") Bismuth-212 3.30E-01 4 90E+01 BU
SB-157 (12'-16") Bismuth-214 2.10E-01 2.30E+00 BU
SB-157 (12'-16") Cesium-137 8 00E-03 3.90E-01 BU
SB-157 (12'-16") Francium-223 -7.40E-02 -5.40E+00 BU
SB-157 (12'-16") Lead-210 2.40E+00 3 80E+01 BU
SB-157 (12'-16") Lead-211 5.20E-01 1.80E+01 BU
SB-157 (12'-16") Lead-212 1.70E-01 2.40E+00 BU
SB-157 (12'-16") Protactinium-231 -4.80E-02 2.00E+01 BU
S$B-157 (12'-16") Protactinium-234 -5 60E-02 1.50E+00 BU
SB-157 (12'-16") Protactinium-234m 2.10E+00 6.60E+01 BU
SB-157 (12'-16") Radium-223 4,00E-02 -3.40E+00 BU
S$B-157 (12'-16') Thallium-208 1.00E-01 2.40E+00 BU
S$B-157 (12'-16") Thorium-227 1.20E-01 -9.90E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCiig pCi
SB-157 (12'-16") Thorium-231 -1.10E-02 -9.70E+00 BU
SB-157 (12'-16") Thorium-234 5 70E-01 -5.30E+00 BU
SB-157 (12'-16") Uranium-235 2.40E-02 2.50E+00 BU
SB-156 (4'-8") Bismuth-211 9 40E-01 -7.00E+00 BU
SB-156 (4'-8") Bismuth-212 5.30E-01 4.90E+01 BU
SB-156 (4'-8) Cesium-137 -1.60E-02 3.90E-01 BU
SB-156 (4'-8') Francium-223 -1.70E-01 -5.40E+00 BU
SB-156 (4'-8') Lead-210 -1.80E-01 3.80E+01 BU
SB-156 (4'-8") Lead-211 -2.40E-01 1.80E+01 BU
SB-156 (4'-8") Protactinium-231 -6.50E-02 2.00E+01 BU
SB-156 (4'-8") Protactinium-234 -1.30E-01 1.50E+00 BU
SB-156 (4'-8") Protactinium-234m 8.10E+00 € 60E+01 BU
SB-156 (4'-8") Radium-223 1.20E-01 -3.40E+00 BU
SB-156 (4'-8) Thornum-227 1.20E-01 -8.90E+00 BU
SB-156 (4'-8") Thorium-231 7.40E-01 -9.70E+00 BU
SB-156 (4'-8) Thorium-234 8.70E-01 -5.30E+00 BU
SB-156 (4'-8') Uranium-235 1.60E-01 2.50E+00 BU
SB-144 (6') Bismuth-211 1.20E+00 -7.00E+00 BU
SB-144 (6") Bismuth-212 1.60E+00 4.90E+01 BU
SB-144 (6') Cesium-137 1.80E-02 3.90E-01 BU
SB-144 (6) Francium-223 -1.40E-02 -5.40E+00 BU
SB-144 (6") Lead-210 -3.00E-01 3.80E+01 BU
SB-144 (6') Lead-211 -5.80E-01 1.80E+01 BU
SB-144 (6') Protactinium-231 4.20E-01 2 00E+01 BU
SB-144 (6') Protactinium-234 4.20E-01 1.50E+00 BU
SB-144 (6') Radium-223 5.00E-01 -3 40E+00 BU
SB-144 (6') Radium-224 1.90E-01 -1.20E+01 BU
SB-144 (6') Thorium-231 1.40E+00 -8.70E+00 BU
SB-144 (6') Thorium-234 1.60E-01 -5.30E+00 BU
SB-159 (8'-12") Bismuth-211 2.90E-01 -7.00E+00 BU
SB-159 (8'-12') Bismuth-212 5.80E-01 4 90E+01 BU
SB-159 (8'-12") Bismuth-214 7.80E-02 2.30E+00 BU
SB-159 (8'-12") Cesium-137 2 20E-02 3.90E-01 BU
SB-159 (8'-12") Francium-223 -1.50E-01 -5.40E+00 BU
SB-159 (8'-12') Lead-210 8.20E-01 3.80E+01 BU
SB-159 (8'-12") Lead-211 -3.70E-01 1.80E+01 BU
SB-159 (8'-12') Lead-214 1.00E-01 -1.20E+00 BU
SB-159 (8'-12") Protactinium-231 -3.90E-01 2.00E+01 BU
SB-159 (8'-12") Protactinium-234 2.10E-02 1.50E+00 BU
SB-159 (8'-12') Protactinium-234m 5 20E+00 6.60E+01 BU
SB-159 (8'-12") Radium-223 2.50E-01 -3.40E+00 BU
SB-159 (8'-12") Thonum-227 4.10E-01 -9.90E+00 BU
SB-159 (8'-12') Thorium-231 9 20E-02 -9.70E+00 BU
SB-159 (8'-12') Uranium-235 2.30E-01 2.50E+00 BU
SB-130 (16°-20') Actinium-228 5.80E-01 1.10E+00 BU
S$B-130 (16'-20) Bismuth-211 9.80E-01 -7.00E+00 BU
SB-130 (16'-20") Bismuth-212 6.50E-01 4.90E+01 BU
SB-130 (16°-20") Cesium-137 3 40E-02 3.90E-01 BU
SB-130 (16'-20") Francium-223 1.60E-02 -5.40E+00 BU
$B-130 (16'-20") Lead-210 1.00E+00 3.80E+01 BU
SB-130 (16'-20") Lead-211 -1.70E-01 1.80E+01 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client 1D Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-130 (16°-20") Protactinium-231 -6 10E-01 2.00E+01 BU
SB-130 (16°-20") Protactinium-234 -2.50E-02 1.50E+00 BU
SB-130 (16'-20") Protactinium-234m 6.20E+00 6.60E+01 BU
SB-130 (16'-20") Radium-223 3.B0E-02 -3.40E+00 BU
SB-130 (16'-20") Thallium-208 6.10E-02 2.40E+00 BU
SB-130 (16'-20") Thonum-227 5.30E-01 -9.90E+00 BU
SB-130 (16'-20") Thorium-231 -1.50E-01 -9.70E+00 BU
SB-130 (16°-20") Thorium-234 1.80E+00 -5.30E+00 BU
SB-130 (16°-20') Uranium-235 1.30E-01 2.50E+00 BU
SB-131 (4'-8") Bismuth-211 1.30E+00 -7.00E+00 BU
SB-131 (4'-8') Bismuth-212 7.40E-01 4.90E+01 BU
SB-131 (4'-8') Cesium-137 6.80E-04 3.90E-01 BU
SB-131 (4'-8') Francium-223 6 00E-03 -5.40E+00 BU
SB-131 (4'-8') Lead-210 -3.50E-02 3.80E+01 BU
SB-131 (4'-8") Lead-211 -5.10E-01 1.80E+01 BU
SB-131 (4'-8") Lead-214 2.10E-01 -1.20E+00 BU
SB-131 (4'-8") Protactinium-231 -2.50E-01 2.00E+01 BU
SB-131 (4'-8') Protactinium-234 -4.00E-02 1.50E+00 BU
SB-131 (4'-8") Protactinium-234m 8.10E-01 6.60E+01 BU
SB-131 (4'-8") Radium-223 1.40E-01 -3.40E+00 BU
S$B-131 (4'-8") Thallium-208 1.00E-01 2 40E+00 BU
SB-131 (4'-8") Thorium-227 2.50E-01 -9.90E+00 BU
SB-131 (4'-8") Thorium-231 1.80E-02 -9.70E+00 BU
SB-131 (4'-8") Thorium-234 4 10E-01 -5.30E+00 BU
SB-131 (4'-8") Uranium-235 3.10E-02 2.50E+00 BU
SB-127 (0'4') Bismuth-211 1.20E-+00 -7.00E+00 BU
SB-127 (0'-4') Bismuth-212 1.20E+00 4.90E+01 BU
SB-127 (0'4") Bismuth-214 2.70E-01 2.30E+00 BU
SB-127 (0'-4') Cesium-137 2.10E-02 3.90E-01 BU
SB-127 (0'-4') Francium-223 -9.00E-02 -5.40E+00 BU
SB-127 (0'-4') Lead-210 1.10E+00 3.80E+01 BU
SB-127 (0'-4') Lead-211 3.00E-01 1.80E+01 BU
SB-127 (0'-4') Lead-214 2.90E-01 -1.20E+00 BU
S§B-127 (0'4') Protactinium-231 7.90E-03 2.00E+01 BU
SB-127 (0'4') Protactinium-234 6.30E-02 1.50E+00 BU
S$B-127 (0'4') Radium-223 9.70E-02 -3.40E+00 BU
SB-127 (0'4") Radium-224 1.20E+00 -1.20E+01 BU
SB-127 (0'4") Thorium-227 2.60E-01 -9.90E+00 BU
SB-127 (0'4") Thorium-231 1.20E+00 -9.70E+00 BU
SB-133 (0'4") Bismuth-211 2.20E+00 -7.00E+00 BU
SB-133 (0'4") Bismuth-212 3.00E+00 4.90E+01 BU
SB-133 (0'4") Bismuth-214 1.50E-01 2.30E+00 BU
SB-133 (0'-4') Cesium-137 7.70E-02 3.90E-01 BU
SB-133 (0'-4') Francium-223 3.60E-01 -5 40E+00 BU
SB-133 (0'4') Lead-210 1.90E-01 3.80E+01 BU
SB-133 (0'4') Lead-211 2.00E-01 1.80E+01 BU
SB-133 (0'-4") Protactinium-231 1.20E+00 2.00E+01 BU
SB-133 (0'4') Protactinium-234 -5.50E-01 1.50E+00 BU
SB-133 (0'-4') Radium-223 2.80E-01 -3 40E+00 BU
SB-134 (12'-16") Actinium-228 3.60E-01 1.10E+00 BU
SB-134 (12'-16") Bismuth-211 7.60E-01 -7.00E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-134 (12'-16") Bismuth-212 2.50E-01 4 90E+01 BU
SB-134 (12'-16") Cesium-137 7.00E-03 3.90E-01 BU
SB-134 (12'-16") Francium-223 -2 20E-01 -5.40E+00 BU
S$B-134 (12'16") Lead-210 1.70E+00 3.80E+01 BU
SB-134 (12'-16") Lead-211 5 80E-02 1.80E+01 BU
SB-134 (12'-16") Protactinium-231 -4.00E-01 2.00E+01 BU
SB-134 (12'-16") Protactinium-234 -7.50E-02 1.50E+00 BU
SB-134 (12'-16") Protactinium-234m 1.40E+00 6.60E+01 BU
SB-134 (12'-16") Radium-223 5.00E-02 -3.40E+00 BU
SB-134 (12'-16") Thorium-227 1.70E-01 -9.90E+00 BU
SB-134 (12'-16') Thorium-231 -6.60E-02 -8.70E+00 BU
SB-134 (12'-16') Thornum-234 3.70E-01 -5 30E+00 BU
SB-134 (12'16") Uranium-235 5 00E-02 2.50E+00 BU
§B-134D (16'-20") Actinium-228 1.20E-02 1.10E+00 BU
S$B-134D (16'-20") Bismuth-211 4.50E-01 -7.00E+00 BU
SB-134D (16'-20') Bismuth-212 -1.50E-01 4.90E+01 BU
SB-134D (16'-20") Bismuth-214 2.40E-01 2.30E+00 BU
S$B-134D (16'-20') Cesium-137 -1.40E-02 3.90e-01 BU
$B-134D (16'-20') Francium-223 -1.40E-02 -5.40E+00 BU
SB-134D (16'-20') Lead-210 7.60E-01 3 80E+01 BU
$B-134D (16°-20") Lead-211 2.40E-02 1.80E+01 BU
S$B-134D (16'-20") Lead-212 1.60E-01 2.40E+00 BU
SB-134D (16'-20") Lead-214 1.60E-01 -1.20E+00 BU
SB-134D (16°-20") Protactinium-231 -6.20E-01 2.00E+01 BU
SB-134D (16'-20") Protactinium-234 -3 10E-01 1.50E+00 BU
S$B-134D (16°-20") Protactinium-234m 4.00E+00 6.60E+01 BU
SB-134D (16'-20') Radium-223 -1.10E-02 -3.40E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-134D (16°-20") Radium-224 1.70E+00 -1.20E+01 BU
SB-134D (16'-20") Thalhum-208 8.10E-02 2 40E+00 BU
SB-134D (16'-20') Thorium-227 3 50E-01 -9.90E+00 BU
SB-134D (16°-20') Thorium-231 -3.50E-01 -9.70E+00 BU
SB-134D (16'-20") Thorium-234 4.00E-01 -5.30E+00 BU
SB-134D (16'-20') Uranium-235 9.90E-02 2.50E+00 BU
SB-128 (0'4') Bismuth-211 3.60E+00 -7.00E+00 BU
SB-128 (0'4") Bismuth-212 2.30E+00 4.90E+01 BU
SB-128 (0°4') Cesium-137 6.90E-03 3.90E-01 BU
SB-128 (0'4") Francium-223 -1.30E-01 -5.40E+00 BU
SB-128 (0'4') Lead-210 1.10E+00 3.80E+01 BU
SB-128 (0'4') Lead-211 -8.20E-02 1.80E+01 BU
SB-128 (0'4') Protactinium-231 1.60E+00 2.00E+01 BU
SB-128 (0'4") Protactinium-234 -2.70E-01 1.50E+00 BU
SB-128 (0'-4") Protactinium-234m 1.10E+01 6.60E+01 BU
SB-128 (0'-4") Radium-223 ~2.20E-02 -3.40E+00 BU
SB-128 (0'-4") Thorium-231 8.70E-01 -9.70E+00 BU
SB-128 (0'-4") Thorium-234 1.40E+00 -5.30E+00 BU
SB-132 (=1") Bismuth-211 1.80E+00 -7.00E+00 BU
S$B-132 (=1") Bismuth-212 1.30E+00 4.90E+01 BU
SB-132 (=1') Cesium-137 3.20E-02 3.90E-01 BU
SB-132 (=1") Francium-223 -2.80E-02 -5.40E+00 BU
SB-132 (=1") Lead-210 5.50E-01 3.80E+01 BU
$B-132 (=1') Lead-211 2.90E-02 1.80E+01 BU
S$B-132 (=1") Protactinium-231 4.20E-01 2.00E+01 BU
SB-132 (=1') Protactinium-234 -1.30E-01 1.50E+00 BU
SB-132 (=1") Protactinium-234m 1.10E+01 6.60E+01 BU
SB-132 (=1") Radium-223 1.20E-01 -3.40E+00 BU
SB-132 (=1") Radium-224 1.40E+00 -1.20E+01 BU
SB-132 (=1") Thorium-227 2.10E-01 -8.90E+00 BU
$B-132 (=1") Thorium-231 4.30E-01 -8.70E+00 BU
SB-135 (8-12) Bismuth-211 1.20E+00 -7.00E+00 BU
SB-135 (8-12) Bismuth-212 4.00E-01 4.90E+01 BU
SB-135 (8-12) Bismuth-214 2.30E-01 2.30E+00 BU
SB-135 (8-12) Cesium-137 1.60E-02 3.90E-01 BU
SB-135 (8-12) Francium-223 -5.30E-02 -5.40E+00 BU
SB-135 (8-12) Lead-210 1.90E+00 3.80E+01 BU
SB-135 (8-12) Lead-211 -8.40E-03 1.80E+01 BU
SB-135 (8-12) Lead-214 2.70E-01 -1,.20E+00 BU
SB-135 (8-12) Protactinium-231 5.50E-01 2.00E+01 BU
SB-135 (8-12) Protactinium-234 -8.60E-02 1.50E+00 BU
SB-135 (8-12) Protactinium-234m 3.30E+00 6 60E+01 BU
SB-135 (8-12) Radium-223 1.10E-01 -3 40E+00 BU
SB-135 (8-12) Thallium-208 1.50E-01 2.40E+00 BU
SB-135 (8-12) Thorium-231 -1.60E-01 -9.70E+00 BU
SB-135 (8-12) Thorium-234 9.80E-01 -5.30E+00 BU
SB-135 (8-12) Uranium-235 1.10E-01 2.50E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi

Prep Blank ID PB121400S1F

SB-145 (12'-16") Bismuth-211 7.20E-01 -1.90E-01 BU
SB-145 (12'-16") Bismuth-214 2.50E-01 8.00E+00 BU
SB-145 (12'-16") Cesium-137 -3.60E-03 3.10E+00 BU
SB-145 (12'-16") Francium-223 -3.70E+00 5.40E+00 BU
SB-145 (12'-16') Lead-210 -8.50E+01 5.20E+00 BU
SB-145 (12'-16") Lead-211 -2.00E+00 -1.70E+01 BU
SB-145 (12'-16") Lead-214 3 70E-01 7.70E-01 BU
SB-145 (12'-16") Radium-224 1.80E+01 -6.30E+00 BU
SB-145 (12'-16") Thorium-231 1.20E+00 -1.70E+00 BU
SB-169 (12'-16') Bismuth-211 4.20E-01 -1.90E-01 BU
SB-169 (12'-16") Bismuth-212 1.50E+00 2.30E+01 BU
SB-169 (12'-16') Bismuth-214 2.50E-01 8 00E+00 BU
SB-169 {12'-16') Cesium-137 8 80E-02 3.10E+00 BU
SB-169 (12'-16") Francium-223 -5.10E-01 5 40E+00 BU
SB-169 (12°-16') Lead-210 -1.30E+01 5.20E+00 BU
SB-169 (12'-16") Lead-211 -1.50E+00 -1.70E+01 BU
SB-169 (12'-16') Lead-212 1.10E+00 2.10E+00 BU
SB-169 (12'-16") Lead-214 1.40E-01 7.70E-01 BU
SB-169 (12'-16') Protactinium-231 9.90E-01 3.40E+00 BU
SB-169 (12-16') Protactinium-234 4.50E-01 -5.60E+00 BU
SB-169 (12'-16") Radium-223 5.10E-01 1.00E+01 BU
SB-169 (12'-16") Radium-224 7.90E+00 -6.30E+00 BU
S$B-126 (16°-20') Bismuth-211 1.30E+00 -1.90E-01 BU
SB-126 (16°-20") Bismuth-212 1.30E+00 2.30E+01 BU
SB-126 (16'-20") Bismuth-214 2 80E-01 8.00E+00 BU
SB-126 (16°-20") Cesium-137 1.90E-02 3.10E+00 BU
SB-126 (16'-20°) Francium-223 -1.50E-04 5.40E+00 BU
SB-126 (16°-20") Lead-210 1.50E-01 5.20E+00 BU
SB-126 (16°-20') Lead-211 1.70E-01 -1.70E+01 BU
S$B-126 (16'-20") Protactinium-231 -1.90E+00 3.40E+00 BU
SB-126 (16°-20") Protactinium-234 -2 40E-01 -5.60E+00 BU
SB-126 (16'-20") Protactinlum-234m 5.80E+00 4.10E+02 BU
SB-126 (16'-20") Radium-223 1.60E-01 1.00E+01 BU
SB-126 (16'-20") Thallium-208 1.20E-01 -2.50E+00 BU
SB-126 (16°-20") Thorium-227 1.40E+00 2.90E+00 BU
SB-126 (16'-20") Thorium-231 3.80E-01 -1.70E+00 BU
SB-126 (16°-20') Uranium-235 5.30E-01 1.70E+00 BU
SB-160 (0'-4") Bismuth-211 1.60E+00 -1.90E-01 BU
S$B-160 (0'-4") Bismuth-212 1.60E+00 2.30E+01 BU
SB-160 (0'-4') Bismuth-214 3.80E-01 8.00E+00 BU
SB-160 (0'-4") Cesium-137 5.00E-02 3.10E+00 BU
SB-160 (0'-4") Francium-223 -1.50E-01 5.40E+00 BU
SB-160 (0'4") Lead-210 -2.00E+00 5.20E+00 BU
SB-160 (0'-4") Lead-211 3.50E-01 -1.70E+01 BU
SB-160 (0'4') Protactinium-231 6.80E-01 3.40E+00 BU
SB-160 (0'-4") Protactinium-234 2.70E-01 -5.60E+00 BU
SB-160 (0'4") Protactinium-234m 5.30E+00 4 10E+02 BU
SB-160 (0'4") Radium-223 2.50E-01 1.00E+01 BU
SB-160 (0'-4") Thorium-231 6.10E-01 -1.70E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCilg pCi
SB-160 (0'-4') Thorum-234 9.90E+00 8.90E+01 BU
SB-161 (0'-4') Bismuth-211 2.20E+00 -1.90E-01 BU
SB-161 (0'-4") Bismuth-212 1.60E+00 2.30E+01 BU
SB-161 (0'4") Cesium-137 2.10E-02 3.10E+00 BU
SB-161 (0'-4') Francium-223 -2.00E-01 5.40E+00 BU
SB-161 (0'4") Lead-210 -3.00E-01 5.20E+00 BU
SB-161 (0'4') Lead-211 -4 BOE-01 -1.70E+01 BU
SB-161 (0'4") Lead-212 1.40E+00 2.10E+00 BU
SB-161 {0'4") Protactinium-231 1.30E+00 3 40E+00 BU
SB-161 (0'4") Protactinium-234 1.10E-01 -5.60E+00 BU
S$B-161 (0'4") Protactinium-234m 2.00E+01 4.10E+02 BU
SB-161 (0'4') Radium-223 1.50E-01 1.00E+01 BU
SB-161 (0'4") Radium-224 1.50E+00 -6.30E+00 BU
SB-161 (0'-4") Thorium-231 1.20E+00 -1.70E+00 BU
SB-161 (0'-4") Thorium-234 1.40E+01 9.90E+01 BU
SB-162 (0'-4") Bismuth-211 2.10E+00 -1.90E-01 BU
SB-162 (0'4') Bismuth-212 1.70E+00 2.30E+01 BU
SB-162 (0'-4') Cesium-137 7.90E-02 3.10E+00 BU
SB-162 (0'4) Francium-223 -7.70E-02 5.40E+00 BU
SB-162 (0'-4") Lead-210 3.60E-01 5.20E+00 BU
SB-162 (0'4’) Lead-211 -1.80E-02 -1.70E+01 BU
SB-162 (0'-4) Lead-214 7.70E-01 7.70E-01 BU
SB-162 (0'4') Protactinium-231 1.30E+00 3.40E+00 BU
SB-162 (0'-4) Protactinium-234 2.80E-01 -5.60E+00 BU
SB-162 (0'-4'") Protactinium-234m 2.10E+00 4.10E+02 BU
SB-162 (0'-4') Radium-223 3.50E-02 1.00E+01 BU
SB-162 (0'-4") Thorium-231 -2.30E-01 -1.70E+00 BU
SB-162 (0'4") Thorium-234 3 10E+00 9.90E+01 BU
SB-162 (0'-4) Uranium-235 5 40E-02 1.70E+00 BU
SB-163 (0'4") Bismuth-211 1.50E+00 -1.90E-01 BU
SB-163 (0'-4") Bismuth-212 1.50E+00 2.30E+01 BU
SB-163 (0'4") Bismuth-214 4.20E-01 8.00E+00 BU
SB-163 (0'-4") Cesium-137 -7.00E-03 3.10E+00 BU
SB-163 (0'4') Francium-223 1.00E+00 5.40E+00 BU
$B-163 (0'-4") Lead-210 -2.00E+00 5.20E+00 BU
SB-163 (0'-4') Lead-211 -6.70E-02 -1.70E+01 BU
SB-163 (0'-4) Protactinium-231 -2.20E-01 3.40E+00 BU
SB-163 (0°'4") Protactinium-234 7.40E-01 -5.60E+00 BU
SB-163 (0'4") Radium-223 4.00E-02 1.00E+01 BU
SB-163 (0'4’) Thorium-227 -2.10E-02 2.90E+00 BU
SB-164 (0'4") Bismuth-211 2.30E+00 -1.90E-01 BU
SB-164 (0'-4’) Bismuth-212 9.50E-01 2.30E+01 BU
SB-164 (0'-4) Cesium-137 -1.20E-02 3.10E+00 BU
SB-164 (0'4’) Francium-223 1.50E-01 5.40E+00 BU
SB-164 (0'-4") Lead-210 -2.30E-02 5.20E+00 BU
SB-164 (0'-4) Lead-211 1.50E-01 -1.70E+01 BU
SB-164 (0'-4") Protactinium-231 1.20E+00 3.40E+00 BU
SB-164 (0'4’) Protactinium-234 6.00E-01 -5 60E+00 BU
SB-164 (0'4') Protactinium-234m 2.30E+00 4.10E+02 BU
SB-164 (0'-4") Radium-223 2.20E-01 1.00E+01 BU
SB-164 (0'4') Thorium-231 -8.00E-01 -1.70E+00 BU

N
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Attachment A

Blank evaluation for gamma spectrometry analyses

ClientID Radionuclide Sample Result  Blank Resuit Qualifier
pCilg pCi
SB-164 (0'4') Thonum-234 1.40E+00 9 90E+01 BU
SB-164 (0'4') Uranium-235 1.30E-01 1.70E+00 BU
SB-165 (0'4") Bismuth-211 2 70E+00 -1.90E-01 BU
SB-165 (0'-4") Bismuth-212 1.50E+00 2.30E+01 BU
SB-165 (0'-4") Cesium-137 4.10E-02 3.10E+00 BU
SB-165 (0'4") Francium-223 -1.90E-01 5.40E+00 BU
SB-165 (0'4') Lead-210 1.10E+00 5.20E+00 BU
SB-165 (0'-4') Lead-211 6.50E-01 -1.70E+01 BU
SB-165 (0'4") Protactinium-231 1.70E+400 3.40E+00 BU
S$B-165 (0'4") Protactinium-234 1.40E-01 -5.60E+00 BU
SB-165 (0'4’) Protactinium-234m 3.10E+00 4.10E+02 BU
SB-165 (0’-4) Radium-223 2.10E-01 1.00E+01 BU
SB-165 (0'4") Thallium-208 4.60E-01 -2.50E+00 BU
SB-165 (0'4") Thorium-231 7.40E-01 -1.70E+00 BU
S$B-165 (0'-4") Uranium-235 4.20E-01 1.70E+00 BU
$B-161D (16'-20") Bismuth-211 2.20E+00 -1.80E-01 BU
SB-161D (16'-20") Bismuth-212 1.90E+00 2.30E+01 BU
SB-161D (16'-20") Cesium-137 -6 50E-03 3.10E+00 BU
SB-161D (16'-20") Francium-223 -2.70E-01 5.40E+00 BU
SB-161D (16°-20) Lead-210 2.30E+00 5.20E+00 BU
SB-161D (16'-20") Lead-211 -1.40E-01 -1.70E+01 BU
SB-161D (16'-20") Protactinium-231 6.90E-01 3.40E+00 BU
SB-161D (16'-20") Protactinium-234 3.80E-01 -5.60E+00 BU
SB-161D (16'-20") Protactinium-234m 2.10E+01 4.10E+02 BU
SB-161D (16'-20") Radium-223 3.80E-01 1.00E+01 BU
SB-161D (16'-20") Thorium-227 2.10E-01 2.90E+00 BU
SB-161D (16°-20") Thorium-231 1.40E+00 -1.70E+00 BU
SB-166 (8'-12") Bismuth-211 9.30E-03 -1.90E-01 BU
SB-166 (8'-12") Bismuth-212 5.40E+00 2.30E+01 BU
SB-166 (8'-12") Bismuth-214 3.20E-01 8.00E+00 BU
SB-166 (8'-12') Cesium-137 4.90E-02 3.10E+00 BU
$B-166 (8'-12") Lead-211 -2.40E+00 -1.70E+01 BU
SB-166 (8'-12") Lead-214 1.10E-01 7.70E-01 BU
SB-166 (8'-12") Potassium-40 4.60E+00 1.90E+02 BU
SB-166 (8'-12") Protactinium-231 1.30E+00 3.40E+00 BU
SB-166 (8'-12") Protactinium-234 1.80E+00 -5.60E+00 BU
SB-166 (8'-12") Radium-223 1.40E-01 1.00E+01 BU
SB-158 (16°-20") Bismuth-211 8.90E-01 -1.90E-01 BU
SB-158 (16°-20") Bismuth-212 1.20E+00 2.30E+01 BU
SB-158 (16'-20') Bismuth-214 2.70E-01 8.00E+00 BU
SB-158 (16'-20') Cesium-137 1.80E-02 3.10E+00 BU
SB-158 (16'-20") Francium-223 -6 10E-02 5.40E+00 BU
SB-158 (16°-20") Lead-210 1.60E+00 5.20E+00 BU
SB-158 (16'-20') Lead-211 -3.00E-01 -1.70E+01 BU
SB-158 (16'-20°) Lead-214 2.50E-01 7.70E-01 BU
SB-158 (16'-20") Protactinium-231 1.70E-01 3.40E+00 BU
SB-158 (16'-20') Protactinium-234 -1.30E-01 -5.60E+00 BU
SB-158 (16'-20') Protactinium-234m 3.90E+00 4.10E+02 BU
SB-158 (16'-20°) Radium-223 9.30E-02 1.00E+01 BU
SB-158 (16'-20") Radium-224 6.90E-01 -6 30E+00 BU
SB-158 (16'-207) Thalllum-208 1.10E-01 -2.50E+00 BU
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Attachment A

Blank evaluation for gamma spectrometry analyses

Client ID Radionuclide Sample Result  Blank Result Qualifier
pCil/g pCi
SB-158 (16'-20') Thonum-227 4.10E-02 2.90E+00 BU
SB-158 (16'-20") Thonum-231 -1.30E-01 -1.70E+00 BU
SB-158 (16'-20") Thorium-234 2.20E+00 9.90E+01 BU
SB-158 (16'-20') Uranium-235 1.90E-01 1.70E+00 BU
SB-136 (0'4') Bismuth-211 2.30E+00 -1.90E-01 BU
SB-136 (0'-4") Bismuth-212 1.30E+00 2.30E+01 BU
SB-136 (0'-4") Cesium-137 9.30E-02 3.10E+00 BU
SB-136 (0'4') Francium-223 -6.10E-01 5.40E+00 BU
SB-136 (0'-4) Lead-210 -1.80E+00 5.20E+00 BU
SB-136 (0'4") Lead-211 -4.80E-01 -1.70E+01 BU
S$B-136 (0'4') Protactinium-231 2.20E+00 3.40E+00 BU
SB-136 (0'-4') Protactinium-234 5.50E-01 -5.60E+00 BU
SB-136 (0'4’) Radium-223 2.10E-01 1.00E+01 BU
SB-137 (0'4") Bismuth-211 2.60E+00 -1.90E-01 BU
SB-137 (0'4) Bismuth-212 1.60E+00 2.30E+01 BU
SB-137 (0'-4") Cesium-137 -2.70E-02 3.10E+00 BU
SB-137 (0'-4") Francium-223 -1.50E-01 5.40E+00 BU
SB-137 (0'4) Lead-210 9.90E-01 5.20E+00 BU
SB-137 (0'-4") Lead-211 1.20E+00 -1.70E+01 BU
SB-137 (0'4) Protactinium-231 2.30E+00 3.40E+00 BU
SB-137 (0'4") Protactinium-234 -8.20E-02 -5.60E+00 BU
SB-137 (0'4") Protactinium-234m 9.50E+00 4. 10E+02 BU
SB-137 (0'4’) Radium-223 2.50E-02 1.00E+01 BU
$B-137 (0'4") Thallium-208 3.20E-02 -2.50E+00 BU
SB-137 (0'4) Thorium-231 3.10E-01 -1.70E+00 BU
SB-137 (0'4) Uranium-235 5.40E-01 1.70E+00 BU
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APPENDIX F

Memorandum (Interpretation of
Radiochemistry Data)



O'Brien & Gere Laboratories, Inc.
MEMORANDUM

To: J. Banikowski Date: February 16, 2001

From:  W.H.Hayes |3 File: GAHAYES\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, we 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:

Activit(pCilg) = Y counts
2.22 x counttime * abundance * eff * mass
where: ¥ counts = observed gamma counts at a given energy
222 = conversion from dpm to pCi
count time = minutes counted
abundance = vy 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 pCilg = 9 pCilg * _‘g_:

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.



Uranfum Series (4o + 2)*

Major radiation energies (MeV)
Nuclide His:::cal Half-life and intensitiest
a B8 Y
adsy Uraniuz I 4.51x10"y 4.15 (25%) -— -
4.20 (75%)
334y Uranium X, 26.14 - 0.103  (a® | 0.083¢t (3.5%)
l 0.193 (799 0.093c  (4%)
3pa" Uranium X, 1.17 --- 2.29 (98%2) 0.765 (0.30%)
99.872 | o0.13% 1001 (0.60%)
234p; | Uranium 2 6.75h --- 0.53 (66%) 0.100  (50%)
1.13 (13%) 0.70 (24%)
0.90 (70%)
assu Uranfum II 2.47x10%y 4.72 (28%) .- 0.053  (0.2%)
. l 4.7 (722)
a3sth Tonium 8.0 x10'y 4.62 (26%) --- 0.068 (0.6%)
4.68 (76%) 0.142 (0.07%)
338Ra Radium 1602y 4.60 (6%) —-- 0.186 %%
4.78 (95%)
333pn Emanation 3.823d 5.49  (100%) .e- 0.510 (0.07%)
Radon (Rn)
3lapo Radfum A 3.05a 6.00 (-100%) 0.33 (~0.019%) -
Radium B 26.8a --- 0.65 (50%) 0.295  (19%)
0.71 (40%) 0.352 (36%)
0.98 6%) .
318,c | Astatine ~2s 6.65 (6%) ? (~0.1%) L
6.70 (94%)
alsni Radium C 19.7n 5.45 (0.012%) 1.0 (23%) 0.609  (47%)
5.51 {0.008%) 1.51 (40%) 1.120  (17%)
99.98% 0.02
02% 326 (9m | 176 Q@
3liro Radium C° 164us 7.69 (1007%) -e- 0.799 (0.014%)
31971 | Radfum C" " 1a .- 1.3 (259 | 0.29 (80D
1.9 (56%) 0.795 (100%)
2.3 (19%2) 1.31 (21%)
a1%Pb Radlum D 21y 3.72 (.000002%) 0.016  (85%) 0.047 (47)
1 0.061  (15%)
b ¥:4:34 Radium E 5.014 4.65 (.00007%) 1.161 (~100%) .-
_00013% 4,69 (.000052) .
3aiPo Radium P 138.4d 5.305 (1007 --- 0.803 (0.0011%)
32811 { Radium E" 4.19n .- 1.57t  (100%) .-
35spb Radum G Stable --- .- ---
*This expression describes the mass aumber of sny mesber {n this series, vhere n s an integer. .
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Example:
tIntensities refer to percentage of disinteg
$Complex energy peak which would be incomple

Tihls af leotoves and USNROL-TR-802.

208ph (40 + 2).es0..b(S1) 2 = 206
rations of the nuclide itsell,
tely resolved by instruments of aoderatel

not to original paveat of series.
y low resolving powver such as scintillators.
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Thorium Series (4n)*

Major radiation energles (MeV)
Nuclide Historical Half-1ife and {ntensitiest
name
4 8 Y
2333 Thorium 1.41x10°%y | 3.95 (26 --- ---
4.01 (76%)
238ps Mesothoriunm I 6.7y .- 0.055 (100%) eee
: )
%ac Mesothorium II 6.13h .- 1.18 (35%) 0.34er (152
1.75 (12%) 0.908 (25%)
2.09 (2% 0.96c  (20%)
a32Th Radiothorium 1.910y 5.3 (282 .- 0.084 (1.6%)
5.43 (11D : 0.214  (0.3%)
328Ra Thoriua X 3.64d 5.45 (6% - 0.241  (3.7%)
- 5.68 (947%)
32%Ra Emanation §Ss 6.29 (100%) - 0.55 (0.07%)
Thoren (Tn) )

3lepo Thorius A 0.15s €.78 (100D * - o
313pp Thorium B 10. 64k .- 0.346  (81M 0.239 * (47%)
0.586  (14%) 0.300 (3.2%
%&3si Thorium C 60.6m €.05 (25%) 1.55 (52 0.040 (2
; . “327 <.
64.0% 36.0% 6.09 - (10D 2.26 5552) (11.626 (l(éa;

FHE Thoriun C' 304ns 8.78 (100D --- ---
33871 | Thorium C" 3.10m --- 1.28 (25%) 0.511 (230
1.52 (219 0.583  (86%)
1.80 (50%) 0.860  (125)
2.614  (100%)

a%8py Thorium D Stable - - ---

*This expression describes the mass oumber of any member in this series, vhere n {s an {nteger.

Data taken from:

Example;

Lederer, C. M., Hollander, J. ¥

Inc., 1967) and Hogan, 0. H.

23Th  (4n)ceaen. 4(58) = 232
tIntensities refer to percentage of disintegrations of the nuclide feselt,
$Complex energy peak vhich would be incompletely resolved by {nstruments of

y Zigman, P, E., and Mackin, J. L.
U.S. Atomic Energy Commission, 1964]).

not to original parent of series.
woderately low resolving power such as scintillators.

-+ and Perlean, 1., Table of Isotopes (6th ed.; New York: John Wiley & Sons.
» Begs Spectra (USNRDL-TR-802 [Washington, D.C.:
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Actinium Series (4n + 3)*

* Major radiation energies (MeV)
Nuclide Historical Half-life . and intensitiest
e
na x B Y
Ay Actinouranium 7.1 x10% 4.37 (182) .- 0.143 (112)
4.40 (57%) 0.185  (542)
4.58¢c¢  (B%) 0.204 (52)
1
a3l Uranium Y 25.5h .- 0.140  (45%) 0.026 2%)
0.220  (15%) 0.084c  (10%)
) 0.305  (40%)
23lpa Protoactiniua 3.25x10% 4.95 (227) --- 0.027 (6%)
5.01 (242) 0.25¢ (6%)
5.02 (232)
Actinium 21.6y 4.86c (0.18%) 0.043  (~§972) 0.070 (0.08%)
4.95c  (1.2%) .
Radioactinium 18.2d 5.76 (21%2) .- 0.050 (8%)
5.98 (247) 0.237c  (15%)
‘ 6.04 (232) 0.31c (8%)
. 333rr | Actinium K 22m $.44 (~0.0057) 1.15  (~100%) 0.050  (40%)
0.080  (13%)
0.234 47)
# 333p, Actinium X 11.43d .61 (26%) -— 0.149¢  (10%)
o . s.71 (547) 0.270  (10%)
i 5.75 97) 0.33c  (6%)
{ A% Emanation 4.0s 6.42 (872) --- 0.272 (9%)
- Actinon (An) 6.55 (117) 0.401 (5%
H 6.82 (81%)
H Asp, Actinium A 1.78ms 7.38  (~1002) 0.74 (~.00023%) .-
2 ~100% .00023% .
¥
: i Actinium B 36.1n --- 0.29  (1.4%) 0.405  (3.42)
- L - ) 0.56  (9.4%) 0.427 (1.87)
Ky 1.39  (87.5%) 0.832  (3.4%)
1 ;
4 318at | Astatine ~0.las 8.01 (~100%) --- .-
? 311y Actinium C 2.15a 6.28 (167) 0.60 (0.28%) 0.351  (14%)
H 6.62 (842)
{ 0.282 99.7%
A\
h
E lpo Actinium C* 0.52s 7.45 (99%2) - 0.570 (0.5%)
3 0.90  (0.5%)
:
771 | Actinium C* 4.79m .- 1.44  (99.87) 0.897 (0.16%)
307pb Actinfum D Stable .- - .-

*This expression describes the mass number of any meaber in this series, where n {s an integar.
Exazple: “57Pb (4n + 3)......6(51) + 3 = 207
fInteasittes refer to percentage of disintegrat{ions of the nuclide itself, mot to original parent of series.
#Complex energy peak which would be {ncompletely resolved by instruments of moderately low resolving power such as scintf{llators.

Data taken from: Table of Isotopes and USNRDL-TR-802,
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SYSS$SYSDEVICE: [ GAMMA.SCUSR.LIB]NYSDEC.NLB;1

Printed: 16-FEB-2001 18:55 Page: 1

Nuclide Nuclide Half Key Energy

Name Type Life Line? (kev) % Abn

K-40 natural 1.28E+09Y +* 1460.81 10.67

CS-137 fission 30.07Y * 661.66 85.12

TL-208 natural 1.41E+10Y 277.35 6.31

* 583.19 84.50

B60.56 12.42

PB-210 natural 1600.00Y * 46.54 4,25

BI-211 natural 7.04E+08Y * 351.06 12.91

PB-211 natural 7.04E+08Y * 404.85 3.78

832.01 3.52

BI-212 natural 1.41E+10Y * 727.33 6.58

PB-212 natural 1.41E+10Y 74.82 10.41

77.11 17.50

87.09 6.10

* 238.63 43.30

300.09 3.28

BI-214 natural 1600.00Y = 609.31 46.40

768.36 4.94

934.06 3.03

1120.29 15.10

1238.11 5.78

1377.67 4.00

1407.98 2.15

1509.23 2.11

1729.59 2.92

1764.49 15.40

1847.42 2.11

PB-214 natural 1600.00Y 74.81 4,80

77.11 8000

87.09 2.80

241.98 7.43

295.22 19.30

* 351.93 37.60

FR-223 natural 3.28E+04Y * 50.10 38.70

79.72 9.10

234.81 3.00

RA-223 natural 3.28BE+04Y 81.07 15.20

83.79 25.20

94.56 8.75

144.23 3.22

154.21 5.62

* 269.46 13.70

323.87 3.93

RA-224 natural 1.41E+10Y * 240.99 4.10

RA-226 natural 1600.00Yy +* 186.21 3.59

TH-227 natural 3.28E+04Y 50.10 8.60

85.43 2.08

88.47 3.40

* 235.97 12.30

256.25 7.00

300.00 2.66

329.85 2.70



SYSSSYSDEVICE: [GAMMA.SCUSR.LIB]JNYSDEC.NLB;1

Printed: 16-FEB-2001 18:55

Nuclide Nuclide
Name Type

AC-228 natural

PA-231 natural

TH-231 natural
PA-234 natural

PA-234M natural
TH-234 natural

U-235 natural

Half
Life Li

1.41E+10Y

3.28E+04Y

7.04E+08Y
4.47E+09Y

4.47E+09Y
4.47E+09Y

7.04E+08Y

Key
ne?

*

*

*

Energy
(keV)

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
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