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Hydrographs and Detailed Data Summary

Upper Water Bearing Zone 1999-2002

Wells Not Screened in Sand Lenses

Niagara Falls Storage Site

Lewiston New York



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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4I Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers
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Formerly Utilized Sites RemedIal ActIon Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Top/Bot ftAMSL 308.47 to Thick ft Geol Dukes

Brown silty very fine sand slightly dense mottled with blebs of black oily material
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191 tt Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

tI

-J

to

ci

ci

-J

ci

81 OA

Jul-02 Dec-02

Monitoring Date

Jan-02

316.0

314.0

312.0

310.0

308.0

306.0

304.0

302.0

300.0

Aug-01

WflhIXWPUNII
Northing It 1173107.43

Easting 10 1041208.93

Reference ItAMSL 318.44

Ground ItAMSL 318.10

Depth ft 15.0

Screen Top It 4.9

Screen Bot It 14.9

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

ianteni
Count

AverageItAMSL 308.31

Std Dev.ft 5.98

VarianceIt2 35.80

MinftAMSL 302.19

MaxItAMSL 315.18

10/15/2002

7/16/2002

6/1 8/2 002

1/15/2002

10/16/2001

302.20

309.14

312.84

315.18

302.19

LoglOcm/s

Count

Top/Bot ItAMSL 3l0.6Oto 303.59 Thick ft 7.0 Geol Wieman

Silty sand fine-medium grained trace gravel moist brown
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

816

Jan-02 Jul-02 Dec-02

Northing ft 1170504.15

Easting ft 1042544.77

Reference ftAMSL 320.62

Ground ftAMSL 319.30

Depth ft 15.0

Screen Top ft 8.7

Screen Bot ft 13.7

Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

Top/Bot ItAMSL 307.60 to 307.4

Brown fine sand dense/wet

Thick ft 0.2 Geol J.Richards

900.0

800.0

700.0

600.0

500.0

400.0

300.0

-J

Cl

ci

ci

-J

ci

ci

200.0

100.0

0.0

Aug-01

Monitoring DateII
Count 10

AverageftAMSL 317.39

Std Dev.ft 1.11

Varianceft2 1.24

MinftAMSL 315.67

MaxftAMSL 318.51

10/15/2002

10/15/2002

7/1 6/200

7/16/2002

6/18/2002

6/18/2002

1/15/2002

1/15/2002

10/16/2001

10/16/2001

316.82

316.82

315.67

315.67

317.54

317.54

318.51

318.51

318.40

318.40
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

A42

Monitoring Date

-J

-j

317.0

316.0

315.0

314.0

313.0

312.0

311.0

310.0

309.0

308.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

imateon
Count 15

AverageftAMSL 312.86

Std Dev.ft 2.22

VarianceftA2 4.94

MinftAMSL 308.99

MaxftAMSL 316.31

Northing ft 1171585.00

Easting ft 1040642.85

Reference ftAMSL 319.70

Ground ftAMSL 318.50

Depth ft 22.5

Screen Top ft 15.7

Screen Rot ft 20.5

Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/199

6/22/ 1999

3/18/1999

LoglOcm/s

Count

308.99

311.49

315.69

314.32

310.72

312.70

314.51

316.31

311.59

314.09

314.40

313.62

309.27

311.22

314.00

Top/Rot ftAMSL 308.00 to 297.2 Thick ft 10.8 Geol Middleton

Gray medium dense to dense fine to coarse SAND and fine to coarse GRAVEL
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

A43
315.5

315.0

314.5

-j

Ct 314.0

313.5

313.0

312.5

312.0

311.5

311.0

310.5

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

10/15/2002

7/16/2002

6/1 8/2 002

1/15/2002

10/ 16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-3.00
12/28/1999

9/1/19 99

6/22/1999

3/18/1999

310.80

314.02

314.66

313.12

311.59

314.48

314.87

312.84

313.29

314.60

313.79

311.55

310.75

312.00

311.15

ictiwnnweanewi
Count 15

AverageftAMSL 312.90

Std Dev.ft 1.49

VarianceftA2 2.22

MinftAMSL 310.75

MaxftAMSL 314.87

IMSOMfliXI

aswpnanensi
Northing ft 1171434.64

Easting fO 1040648.72

Reference ftAMSL 320.50

Ground ItAMSL 318.50

Depth ft 14.0

Screen Top ft 8.4

Screen Bot ft 13.0

aMt4flt7II
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcmls

Count

Tnp/Bot ftAMSL 309.10 to 305.7 Thick ft 3.4 Geol Middleton

Gray loose fine to coarse SAND and fine GRAVEL little red silt saturated
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

Monitoring Date

A45
313.5

313.0

3F2.5

312.0

311.5

E- 311.0

310.5
-A

310.0

cu

309.5

309.0

308.5

308.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Count 14

AverageftAMSL 310.53

Std Dev.ft 1.46

VariancefV2 2.14

MinftAMSL 308.25

MaxItAMSL 312.88

IkflhtWiW3I

Northing It 1171887.40

Easting It 1041032.11

Reference ftAMSL 321.70

Ground ftAMSL 320.00

Depth ft 20.0

Screen Top ft 13.4

Screen Bot ft 18.0

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Top/Bot ItAMSL 312.OOto 301.4

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/1999

6/22/ 1999

3/18/ 1999

308.25

309.56

311.16

311.90

308.59

311.21

312.88

312.38

309.50

311.59

311.48

309.63

309.01

310.26

LoglOcmls

Count

Gray medium dense to very dense very fine to coarse SAND and fine to coarse

Thick It 10.6 Geol Middleton
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

-J

-J

Monitoring Date

10/15/2002

7/16/2002

6/1 8/2002

1/15/200

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-4.28
12/28/1999

9/1/199

6/22/1999

3/18/1999

307.85

309.76

310.57

314.06

309.63

311.15

313.99

313.41

309.93

313.89

315.55

314.75

307.50

309.30

313.63

AM
316.0

315.0

314.0

313.0

312.0

311.0

310.0

309.0

308.0

307.0

Dec-98 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02Jun-99 Nov-99

Northing It 1171418.38

Fasting ft 1041079.00

Reference ftAMSL 321.20

Ground ftAMSL 319.60

Depth It 21.0

Screen Top It 14.4

Screen Bot It 19.0

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenstou Formation

innwannuii
Count 15

AverageItAMSL 311.66

Std Dev.ft 2.64

VariauceftA2 6.95

MinItAMSL 307.50

MaxItAMSL 315.55

Itias%JItsaI
LoglOcmls

Count

Top/Bot ItAMSL 302.20 to 302 Thick It 0.2 Geol Middleton

Brown dense very fine SAND saturated
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

-J

cC

-J

A52

Top/Bot ftAMSL 313.3Oto 308.2 Thick ft 5.1 Geol Middleton

Gray and red brown medium dense to dense very fine to coarse SAND and fine

316.0

315.0

314.0

313M

312.0

311.0

310.0

309.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

iaaeiiui
Count 15

AverageftAMSL 312.19

Std Dev.ft 1.48

Varianceft2 2.20

MinItAMSL 310.02

MaxftAMSL 314.92

It-MwsflaMwbwI

rsavuai
Northing ft 1171898.00

Easting ft 1040929.32

Reference ftAMSL 321.10

Ground ftAMSL 319.30

Depth ft 15.0

Screen Top ft 8.4

Screen Bot ft 13.0

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Qneenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/ 1999

3/1 8/1999

LoglOcm/s

Count

310.25

311.77

313.19

312.37

310.60

313.21

314.92

313.43

311.47

313.94

313.00

310.65

310.02

311.06

312.99
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

311.0

310.0

Top/Bot ftAMSL 303.75 to 301.75

Tan Sand silty wet

Thick ftj 2.0 Geol Werneiws

319.0

318.0

317.0

316.0

315.0

314.0

313.0

12.0

BH49A

.o

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

Dec-98 Jun-99 Nov-99

NE1IIII1iI
Northing ft 1172047.68

Easting ft 1040619.01

Reference ftAMSL 320.65

Ground ItAMSL 318.75

Depth ft 19.5

Screen Top ft 13.6

Screen Bot ft 18.5

I1

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

INII
Count 15

AverageftAMSL 315.88

Std Dev.ft 2.54

VarianceftA2 6.45

MinItAMSL 311.05

MaxItAMSL 318.58

IiwI

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-5.70
12/28/1999

9/1/1999

6/22/1999

3/18/199

LoglOcm/s

Count

311.45

314.67

315.90

318.34

313.74

315.84

318.58

317.96

314.61

318.15

318.18

317.51

311.05

314.05

318.24
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I1I
Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

318.0

317.0

314.0

313.0

312.0

311.0

OWO4B

Monitoring Date

Jan-02

Northing It 1171912.11

Easting ft 1040805.48

Reference ItAMSL 320.17

Ground ftAMSL 317.50

Depth It 17.0

Screen Top It 10.2

Screen Bot It 15.2

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Qneenston Formation

LoglOcm/s

Count

-J

Cl

315.0

-J

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jul-02 Dec-02

Count 15

AverageItAMSL 314.59

Std Dev.ft 2.08

VarianceftA2 4.31

MinItAMSL 311.70

MaxItAMSL 316.95

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/ 1999

3/18/199

311.75

313.14

314.46

316.69

311.97

314.44

316.95

316.87

312.76

316.53

316.59

315.38

311.70

312.82

316.79

Top/Bot ItAMSL 314.50 to 306.5 Thick It 8.0 Geol Balonc/Atkin
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OWO6B
319.0

318.0

317.0

316.0

315.0

314.0

313.0

312.0

311.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02 May-03

Monitoring Date

10/15/2002

10/15/2002

7/16/2002

7/1 6/20 02

6/18/2002

6/18/2002

1/15/2002

1/15/2002

10/ 16/200

10/16/200

6/20/2001

6/20/2001

3/28/200

3/2 8/200

12/27/2000

12/27/2000

9/19/2000

9/1 9/2 000

5/17/2000

5/17/2000

3/24/2000

3/24/2000

12/28/199

12/28/1999

9/1/1999

9/1/1999

6/22/1999

6/22/ 1999

3/18/1999

3/18/1999

314.10

314.10

313.96

313.96

314.57

314.57

315.96

31596

312.93

312.93

314.42

314.42

317.83

317.83

315.57

315.57

313.57

313.57

315.95

315.95

316.32

316.32

317.84

317.84

311.63

311.63

313.71

313.71

316.69

316.69

-J

-J

Count 30

AverageftAMSL 315.00

Std Dev.ft 1.75

VariancefU2 3.07

MinftAMSL 31 1.63

MaxItAMSL 317.84

Northing ft 1170921.05

Easting ft 1040959.85

Reference ftAMSL 322.28

Ground ftAMSL 319.40

Depth ft 17.0

Screen Top It 10.3

Screen Bot ft 15.311WII
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

Top/Bot ItAMSL 315.4Oto 314.4 Thick ft 1.0 Geol Atkinson

SILT

Top/Bot ItAMSL309.9Oto 304.8 Thick It 5.1 Geol Atkinson

SILT
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

OW1OB

Northing ft 1171421.07

Easting ft 1041248.50

Reference ftAMSL 320.13

Ground ftAMSL 318.60

Depth ft 29.0

Screen Top ft 17.3

Screen Bot ft 27.6

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcmls

Count

-J

-J

318.0

317.0

316.0

315.0

314.0

313.0

312.0

311.0

310.0

309.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

Count 13

AverageftAMSL 314.24

Std Dev.ft 2.84

VarianceftA2 8.05

MinItAMSL 309.33

MaxftAMSL 317.39

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/1999

3/18/1999

309.33

314.90

315.14

317.39

310.11

316.16

313.24

316.83

316.82

315.38

309.69

313.88

316.25

I.

Top/Bot ftAMSL 297.6Oto 290.6 Thick ft 7.0 Geol J.P SOLLO

SILTY GRAVELLY SAND GRAYISH RED
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Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo Distrid

318.0

316.0

314.0

312.0

310.0

308.0

-J

-J

OW11B

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

306.0

304.0

Dec-98 Jun-99 Nov-99

Northing ft 1171219.44

Easting ft 1041251.80

Reference ftAMSL 319.09

Ground ftAMSL 317.80

Depth ft 16.0

Screen Top ft 7.5

Screen But ft 12.5

I1
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Count 13

AverageftAMSL 312.70

Std Dev.ft 4.30

VarianceftA2 18.52

MinftAMSL 304.89

MaxftAMSL 316.97I-
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/1999

9/1/19 99

6/22/199

3/18/199

304.89

312.77

314.08

316.61

307.49

315.48

312.28

316.29

316.97

314.28

304.92

312.47

316.54
LoglOcmls

Count

Top/Bot ItAMSL 311.3Oto 304.8 Thick ftj 6.5 Geol J.P SOLLO

GRAVELLY SANDY SILT MODERATE BROWN DENSE
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OW13B

-J

-J

Co

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01

Monitoring Date

Northing ft 1170743.69

Easting ft 1040720.04

Reference ftAMSL 321.09

Ground ftAMSL 319.60

Depth ft 14.0

Screen Top ft 7.2

Screen Bot ft 12.2

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

VWSvWMWt
Top/Bot ftAMSL 307.6Oto 306.9

SAND loose

LoglOcm/s

Count

Thick ft 0.7 Geol J.P SOLLO

317.0

316.0

315.0

314.0

313.0

312.0

311.0

310.0

309.0

Aug-01 Jan-02 Jul-02 Dec-02

I--t-b-gI
Count 13

AverageftAMSL 313.34

Std Dev.ft 2.09

Varianceft2 4.38

MinftAMSL 309.45

MaxftAMSL 316.28

inai.i

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

311.05

315.86

316.28

315.02

311.53

314.51

313.67

314.47

314.22

310.69

309.45

312.81

313.89
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Formerly Utillzed Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

320.0

318.0

314.0

312.0

310.0

308.0

OW15B

Monitoring Date

10/15/2002

10/15/2002

7/16/2002

7/16/2002

6/1 8/2002

6/18/2002

1/15/2002

1/15/2002

10/16/200

10/ 16/2 00

12/27/2000

12/27/2000

9/19/2000

9/19/2000

5/17/2000

5/1 7/2000

3/24/2000

3/24/2000

12/28/1999

12/28/199

6/22/ 1999

EE 6/22/1999

3/18/1999

3/18/199

308.59

308.59

313.47

313.47

314.89

314.89

317.97

317.97

309.09

309.09

317.57

317.57

313.33

313.33

317.59

317.59

317.67

317.67

316.95

316.95

313.31

313.31

317.91

317.91

316.0

-J

ti

Co

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02 May-03I-I
Count 24

AverageItAMSL 314.86

Std Dev.ft 3.30

Varianceft2 10.90

MinItAMSL 308.59

MaxftAMSL 317.97

SftI

isviwanai
Northing It 1171599.12

Easting It 1040476.54

Reference ftAMSL 320.12

Ground ItAMSL 318.10

Depth It 12.0

Screen Top It 5.7

Screen Rot It 10.7

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

Top/Rot ItAMSL 312.54to 309.54 Thick It 3.0 Geol Middleton
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Yt Formerly Utilized Sites Remedial Action Program

%LJ1 Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

319.0

318.0

315.0

314.0

313.0

312.0

Monitoring Date

10/15/2002

10/15/2002

7/16/2002

7/16/2002

6/18/2002

6/18/2002

1/15/2002

1/15/2002

10/16/200

10/ 16/200

12/27/2000

12/27/2000

9/1 9/2 000

9/19/2000

5/17/2000

5/17/2000

3/24/2000

3/24/2000

12/28/1999

12/28/1999

9/1/1999

9/1/1999

6/22/1999

6/22/1999

3/18/1999

3/18/1999

311.68

311.68

313.59

313.59

314.85

314.85

317.94

317.94

312.14

312.14

317.08

317.08

313.74

313.74

317.23

317.23

317.57

317.57

316.03

316.03

312.24

312.24

314.09

314.09

317.84

317.84

317.0

C/

316.0

-J

OW16B

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02 May-03

311.0

Dec-98 Jun-99 Nov-99

Northing ft 1171420.88

Easting ft 1040469.71

Reference ftAMSL 320.06

Ground ftAMSL 318.60

Depth ft 13.2

Screen Top ft 6.9

Screen Bot ft 11.9

isanaawwravs
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

a.i
Count 26

AverageftAMSL 315.08

Std Dev.ft 2.28

Varianceft2 5.19

MinftAMSL 31 1.68

MaxftAMSL 317.94-.I
LoglOcm/s

Count

Top/Bot ftAMSL 311.78to 309.48 Thick ft 2.3 Geol Middleton
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo Distrid

IIfW1II
Northing ft 1171210.87

Easting ft 1040474.49

Reference ftAMSL 320.29

Ground ftAMSL 318.70

Depth It 16.9

Screen Top ft 10.5

Screen Bot ft 15.5

Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

-J

-J

OW17B
319.0

318.0

317.0

316.0

315.0

14.0

313.0

312.0

311.0

310.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring DateIiI_
Count 13

AverageftAMSL 314.81

Std Dev.ft 2.50

VarianceftA2 6.25

MinftAMSL 310.48

MaxftAMSL 3j7.90

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/19 99

6/22/1999

3/18/199

311.35

314.42

315.52

317.90

313.31

317.27

314.57

317.47

312.63

316.65

310.48

313.33

317.69
LoglOcm/s

Count

Top/Bot ItAMSL 312.59 to 307.99 Thick ftj 4.6 Geol Atkinson
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318.0

317.0

316.0

315.0

314.0

313.0

312.0

311.0

Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

310.0

Dec-98 Jun-99 Nov-99

Monitoring Date

-J

-J

OW18B

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Count 13

AverageftAMSL 314.77

Std Dev.ft 2.67

Varianceft2 7.16

MinftAMSL 309.42

MaxftAMSL 317.62

Northing ft 1171019.67

Easting ft 1040474.76

Reference ftAMSL 320.76

Ground ftAMSL 319.20

Depth ft 16.6

Screen Top It 10.5

Screen Bot It 15.2

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/ 1999

3/18/1999

309.42

313.03

315.15

317.45

312.71

316.89

314.25

316.98

317.13

316.56

310.84

313.96

317.62

LoglOcmls

Count

Top/Bot ftAMSL 312.70 to 303.7 Thick It 9.0 Geol SOLLO
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

315.0

314.0

i- 313.0

cC 312.0

311.0

-J

310.0

309.0

308.0

21 3A

Aug-01 Jan-02 Jul-02 Dec-02

307.0

Monitoring Date

inwaasawai
Count

AverageftAMSL 312.76

Std Dev.ft 2.97

VarianceftA2 8.85

MinftAMSL 309.11

MaxftAMSL 315.41

ieirnww.i

10/15/2002

7/16/2002

6/1 8/2002

1/15/2002

10/ 16/200

Northing ft 1171613.02

Easting ft 1041820.83

Reference ftAMSL 321.37

Ground ftAMSL 318.76

Depth ft 15.0

Screen Top ft 4.7

Screen Bot ft 14.7

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Qneenston Formation

309.11

314.16

315.10

315.41

310.00

LoglOcm/s

Count

vw
ToplBot ftAMSL to Thick ft Geol

Page



Former/v Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

-J

C/

-J

Northing ft 1171783.21

Easting ft 1041592.69

Reference ftAMSL 320.26

Ground ftAMSL 317.90

Depth ft 10.0

Screen Top ft 4.7

Screen Bot ft 9.7

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

21 SA

LoglOcm/s

Count

315.0

314.0

313.0

312.0

311.0

310.0

309.0

308.0

307.0

Jan-02 Jul-02 Dec-02

Monitoring Date

Aug-01

Connt

AverageItAMSL 310.63

Std Dev.ft 3.23

VarianceftA2 10.45

MinftAMSL 307.56

MaxItAMSL 314.06

Iw$-naIiI

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

307.63

309.95

314.06

313.97

307.56

Top/Bot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

603A

-J

-J

318.0

317.0

316.0

315.0

314.0

313.0

312.0

Aug-01 Jan-02 Jul-02

Monitoring Date

Dec-02

iatneinani
Count

AverageItAMSL 314.67

Std Dev.ft 3.15

Varianceft2 9.90

MinftAMSL 310.42

MaxItAMSL 317.62

iistsnawsisw

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

I.l
Northing ft 1173036.18

Easting ft 1044130.68

Reference ftAMSL 320.57

Ground ftAMSL 318.60

Depth ft 20.0

Screen Top ft 9.7

Screen Bot ft 19.7

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

310.42

315.72

317.22

317.62

312.38

LoglOcm/s

Count

Top/Bot ftAMSL to Thick ft Geol

Page



Northing ft 1172637.65

Easting ft 1044699.01

Reference ftAMSL 321.49

Ground ftAMSL 320.20

Depth ft 20.0

Screen Top ft 8.7

Screen Rot ft 18.7

Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Qneenston Formation

Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

606A
319.0

318.0

317.0

316.0

315.0

314.0

313.0
-J

312.0

Co

311.0

310.0

309.0

308.0

Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

tMUWMfl
Count

AverageftAMSL 312.46

Std Dev.ft 4.88

VariancefV2 23.85

MinftAMSL 306.24

MaxftAMSL 318.23

IanMwsais

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

306.24

312.51

316.07

318.23

309.24

LoglOcm/s

Count

fr i2

Top/Rot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

Monitoring Date

10/15 /200

7/16/2002

6/18/2002

1/15/2002

10/ 16/2 00

6/20/2001

3/28/200

12/27/2000

9/19/2000

5/1 7i2000

3/24/2000

-3.66
12/28/1999

9/1/1999

6/22/1999

3/18/1999

306.32

309.06

309.79

311.16

307.59

309.80

312.08

310.68

308.75

310.73

311.05

309.05

305.85

307.80

309.26

-J

Co

-J

A50
313.0

312.0

311.0

310.0

309M

308.0

307.0

306.0

305.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-021I
Count 15

AverageftAMSL 309.26

Std Dev.ft 1.79

VarianceftA2 3.22

MinftAMSL 305.85

MaxftAMSL 312.08isi

Northing ft 1171474.19

Easting ft 1041075.40

Reference ftAMSL 321.30

Ground ftAMSL 319.30

Depth ft 23.0

Screen Top ft 16.4

Screen Rot ft 21.0

ienstawa
Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

Top/Bot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OWO1A

-J

ci

-j

ci

cci

316.0

315.0

314.0

313.0

312.0

311.0

310.0

309.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01

Monitoring Date

Aug-01 Jan-02 Jul-02 Dec-02IiI
Count 14

AverageftAMSL 312.34

Std Dev.ft 1.98

VarianceftA2 3.94

MinftAMSL 309.44

MaxftAMSL 315.26

Northing ft 1171519.99

Fasting ft 1040635.41

Reference ftAMSL 321.95

Ground ftAMSL 319.30

Depth ft 47.0

Screen Top ft 34.8

Screen Bot ft 45.1

c4i1 RLWM
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/200

12/27/2000

9/19/2000

5/1 7/20 00

3/24/2000

12/28/199

9/1/1999

6/22/1999

310.90

314.06

314.27

310.92

311.50

315.26

314.46

313.23

314.04

313.23

311.97

309.44

309.44

310.05

LoglOcm/s

Count

Top/Bot ftAMSL 316.3Oto 311.3 Thick ft 5.0 Geol Balone/Atkin

Page



Formerly Utilized Sites Remedial Action Program

Niaqara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OWO1B

-J

C/

-J

313.0

312.0

Dec-98 Jun-99 Nov-99 Jan-02 Jul-02 Dec-02

Monitoring Date

319.0

318.0

317.0

316.0

315.0

314.0

Apr-00 Oct-00 Mar-01 Aug-01

IW E/RL71t

Count 15

AverageItAMSL 316.22

Std Dev.ft 2.00

Varianceft2 3.99

MinftAMSL 312.98

MaxItAMSL 318.55

InrcCô1Y1T

Northing ft 1171523.97

Easting It 1040634.61

Reference ftAMSL 321.49

Ground ftAMSL 319.30

Depth ft 17.0

Screen Top ft 10.3

Screen Bot ft 15.3

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/1 8/2002

1/15/20 02

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/1 7/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

LoglOcm/s

Count

312.98

315.54

316.86

318.12

313.30

316.72

318.55

317.14

314.14

317.86

318.39

317.76

313.25

315.13

317.51

SAND i1S

Top/Bot ItAMSL316.3Oto 311.3 Thick ft 5.0 Geol Balone/Atkin

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

IIIII US Army Corps of Engineers

Buffalo District

-j
C/

9-

ci

-j

II

OWO2B

Monitoring Date

319.0

318.0

317.0

316.0

315.0

314.0

313.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

ArWAflJR I/T.KTh

Count 15

AverageftAMSL 316.08

Std Dev.ft 1.91

VarianceftA2 3.63

MinftAMSL 312.15

MaxftAMSL 318.32

Iic hT%

WLWT1i
Northing ft 1171709.57

Easting ft 1040631.40

Reference ftAMSL 321.55

Ground ftAMSL 319.20

Depth ft 20.0

Screen Top ft 13.5

Screen Bot ft 18.5

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/200

12/27/2000

9/1 9/2000

5/1 7/2000

3/24/2000

12/28/199

9/1/199

6/22/19 99

3/18/19 99

LoglOcm/s

Count

312.15

314.00

316.77

317.46

314.05

316.58

318.32

317.76

315.00

317.96

318.20

316.99

313.75

315.37

316.82

Top/Bot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niaqara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OWO3A

Monitoring Date

316.0

315.0

314.0

-J

Cl 313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug.-01 Jan-02 Jul-02 Dec-02

%rgjETLS-
Northing It 1171902.34

Easting ft 1040655.49

Reference ftAMSL 321.67

Ground ftAMSL 319.29

Depth It 42.0

Screen Top It 32.4

Screen Bot It 37.4

Count 15

AverageftAMSL 312.01

Std Dev.ft 2.26

VarianceftA2 5.12

MinftAMSL 307.21

MaxItAMSL 314.87

IoDxeT1vF1Y

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/2 8/200

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

310.73

314.06

314.27

311.05

311.26

314.87

314.49

313.20

313.88

313.47

312.18

309.62

309.55

310.27

307.21

LoglOcm/s

Count

.AND LEN.SITh

Top/Bot ftAMSL300.2Oto 296.2 Thick It 4.0 Geol Balone/Atkin

Page



318.0

317.0

314.0

313.0

312.0

311.0

310.0

Former/v Utilized Sites Remedial Action Program

Niaqara Falls Storaqe Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Monitoring Date

316.0

Cl

315.0

-J

OWO3B

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

ALVELSU
Count 15

AverageftAMSL 315.06

Std Dev.ft 1.97

Varianceft2 3.87

MinftAMSL 310.99

MaxftAMSL 317.19

WELt

Northing ft 1171906.14

Easting ft 1040657.77

Reference ftAMSL 321.38

Ground ftAMSL 319.20

Depth ft 16.0

Screen Top ft 9.5

Screen Bot ft 14.5cti
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/19 99

LoglOcm/s

Count

312.19

314.90

316.26

316.08

312.51

316.09

317.19

316.31

314.17

316.86

316.64

315.08

310.99

313.46

317.10

Sl1/ENSJYATh ..

Top/Bot ftAMSL to Thick ft Geol

Page 10



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

1/i
Northing ft 1172069.30

Easting ft 1040860.56

Reference ItAMSL 319.68

Ground ftAMSL 317.10

Depth It 17.0

Screen Top ft 9.5

Screen Bot ft 14.5

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

OWO5B

ir

Count 15

AverageItAMSL 312.63

Std Dev.ft 3.59

Varianceft2 12.87

MinItAMSL 305.70

MaxftAMSL 316.62

ItThoN1flJcSiTr
LoglOcm/s

Count

Ir

-J

ci

ci

-J

ci

318.0

316.0

314.0

312.0

310.0

308.0

306.0

304.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

10/15/2002

7/1 6/2002

6/1 8/2002

1/15/20 02

10/ 16/2 00

6/20/200

3/2 8/200

12/27/2000

9/19/2000

5/1 7/2000

3/24/2000

12/28/199

9/1/1999

6/22/ 1999

3/18/1999

305.70

312.70

314.16

315.44

306.47

314.25

316.62

313.10

311.61

315.37

316.13

313.37

306.71

312.28

315.58

SANDLNDtt4
Top/Bot ftAMSL to Thick It Geol

Page 11



Former/v Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffao District

OWO7B

WELL JETAiLS

Northing ft 1170762.72

Easting ft 1041047.84

Reference ItAMSL 319.69

Ground ftAMSL 316.60

Depth ft 13.0

Screen Top ft 6.3

Screen Bot ft 11.3

SCRE1EJNIT
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

%ATt LE LATS
Count 10

AverageftAMSL 308.56

Std Dev.ft 3.36

Varianceft2 11.30

MinftAMSL 304.93

MaxfCAMSL 314.02

AuijC 4bUtTIVID

LoglOcm/s

Count

315.0

314.0

313.0

312.0

311.0

310.0

309.0
-J

308.0

307.0

306.0

305.0

304.0

Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

TMt ..WBLEI
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

305.23

309.70

311.91

305.09

305.16

314.02

308.51

311.89

309.17

304.93

Top/But ftAMSL to Thick ft Geol

Page 12



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

OWO8B
318.0

316.0

314.0

312.0

ci

_J

308.0

306.0

304.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

WE Li Ais4
Northing ft 1171811.27

Easting ft 1041248.73

Reference ftAMSL 318.97

Ground ftAMSL 317.50

Depth ft 12.0

Screen Top ft 5.5

Screen Bot ft 10.5

Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Wvt STAfS

Count 13

AverageftAMSL 311.92

Std Dev.ft 3.71

Varianceft2 13.77

MinftAMSL 306.39

MaxftAMSL 316.40

LoglOcm/s

Count

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/2 00

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/ 1999

3/18/19 99

306.40

310.99

312.97

316.40

306.39

313.56

310.28

315.74

316.18

313.56

306.42

310.91

315.10

SAi1DLE1SDATA
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Former/v Utilized Sites Remedial Action Program

Niaqara Falls Storage Site Lewiston New York
ii I. US Army Corps of Engineers

____ Buffalo District

-J

Co

ci

ci

-J

ci

ci

Dec-98 Jun-99 Nov-99

Monitoring Date

Northing ft 1171620.39

Easting ft 1041248.00

Reference ftAMSL 318.82

Ground ItAMSL 317.30

Depth It 14.6

Screen Top ft 8.2

Screen Bot ft 13.2

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Count 13

AverageftAMSL 310.07

Std Dev.ft 4.17

VarianceftA2 17.41

MinftAMSL 304.11

MaxItAMSL 316.39

licvti
LoglOcm/s

Count

318.0

316.0

314.0

312.0

310.0

308.0

306.0

304.0

302.0

OWO9B

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/1 6/2002

6/1 8/2002

1/15/2002

10/16/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/19 99

3/18/19 99

304.57

311.70

313.62

311.19

304.11

309.25

310.61

315.60

316.39

305.43

304.93

310.90

312.62

11LSfrA
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Former/v Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

316.0

314.0

310.0

308.0

306.0

304.0

OW12B

Monitoring Date

Northing ft 1171022.32

Easting ft 1041246.36

Reference ftAMSL 319.09

Ground ftAMSL 316.60

Depth ft 12.2

Screen Top ft 5.8

Screen Bot ft 10.8

SCIEfl
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

TEVjL1AW
Count 13

AverageftAMSL 311.04

Std Dev.ft 3.86

VarianceftA2 14.88

MinftAMSL 305.19

MaxftAMSL 315.42

IRRU1T
LoglOcm/s

Count

-J

312.0

-J

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

WEt
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

305.19

310.12

311.78

314.55

305.19

311.72

309.94

315.06

315.42

314.50

305.36

309.92

314.76

SND LEISDTA

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Monitoring Date

WELL 1iML
Northing ft 1171824.43

Easting ft 1040476.01

Reference ftAMSL 320.73

Ground ftAMSL 319.00

Depth ft 15.1

Screen Top ft 8.5

Screen Bot ft 13.5

SCE.tI
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

1E/EL SPA1

Count 13

AverageftAMSL 315.13

Std Dev.ft 3.06

Varianceft2 9.37

MiuftAMSL 310.53

MaxftAMSL 318.32

LflY

LoglOcm/s

Count

OW14B

-j

-J

319.0

318.0

317.0

316.0

315.0

314.0

313.0

312.0

311.0

310.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/ 1999

3/18/1999

310.53

313.48

315.49

318.32

310.77

317.86

313.98

317.82

317.96

317.60

311.10

313.48

318.31

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

10/15/2002

7/16/2002

6/1 8/2002

1/15/2002

10/ 16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-3.64
12/28/1999

9/1/1999

6/22/1999

3/18/1999

311.10

314.13

314.22

311.25

311.74

314.95

314.39

313.39

313.89

313.10

311.88

309.44

309.62

309.73

305.79

A23A

-J

-J

316.0

314.0

312.0

310.0

308.0

306.0

304.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01

Monitoring Date

Jan-02 Jul-02 Dec-02

TERLEt
Count 15

AverageftAMSL 311.91

Std Dev.ft 2.51

Varianceft2 6.28

MinftAMSL 305.79

MaxftAMSL 314.95

IJALr tIXITY

Northing ft 1170933.32

Easting ft 1041002.69

Reference ftAMSL 321.90

Ground ftAMSL 319.90

Depth ft 78.5

Screen Top ft 62.1

Screen Bot ft 71.3

CNIFS
Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

SAND LES

Top/Bot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

BH12

-J

C/

-J

Co

318.0

316.0

314.0

312.0

310.0

308.0

306.0

Dec-98 Jan-02 Jul-02 Dec-02

DA..TE RE%12L

Jun-99 Nov-99

DThLS .1

Northing ft 1170598.85

Easting ft 1041262.45

Reference ftAMSL 320.85

Ground ftAMSL 319.55

Depth ft 95.0

Screen Top ft 85.0

Screen Bot ft 95.0

CREEUUT
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Easal Red Till

Queenston Formation

Apr-00 Oct-00 Mar-01 Aug-01

Monitoring Date

wA1ri LEVEL STATS

Count 15 10/15/2002

7/16/2002AverageftAMSL 313.06

6/18/2002

Std Dev.ft 2.52
1/15/2002

Varianceft2 6.35 10/16/2001

6/20/2001MinftAMSL 306.81

3/28/200

MaxftAMSL 316.13
12/27/2000

9/19/2000

____________________________________ 5/1 7/2 000

IYKULiC 1t3TrV11W 3/24/2000

12/28/19 99
LoglOcm/s -6.30

9/1/1999

Count
6/22/ 1999

3/1 8/1999

312.45

315.28

315.35

312.24

312.98

316.13

315.57

314.57

315.00

314.20

312.95

310.64

310.96

310.77

306.81

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

BH15

312.45

315.20

315.27

312.08

313.08

316.17

319.03

314.38

314.94

314.71

313.26

310.07

310.65

310.56

306.86

320.0

318.0

-J

314.0

ci

-J 312.0

11

Cu

310.0

308.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

1A/r7ITS
Count 15

AverageftAMSL 313.25

Std Dev.ft 2.96

Varianceft2 8.79

MinftAMSL 306.86

MaxftAMSL 319.03

YAUJTT to C/ELV1T1

Northing It 1172245.21

Easting ft 1041824.06

Reference ftAMSL 320.16

Ground ftAMSL 318.46

Depth ft 104.5

Screen Top ft 94.5

Screen Rot It 104.5

SREHS
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/1 8/2002

1/15/2002

10/ 16/2 00

6/20/2001

3/2 8/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/199

LoglOcm/s

Count

SAN DA1
Top/Rot ItAMSL to Thick It Geol

Page



Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York
111 US Army Corps of Engineers

Buffalo District

-j

Cl

BH48

Monitoring Date

318.0

316.0

314.0

312.0

310.0

308.0

306.0

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

304.0

Dec-98 Jun-99 Nov-99

Northing ft 1170515.67

Easting ft 1042127.78

Reference ftAMSL 322.04

Ground ftAMSL 319.64

Depth ft 44.0

Screen Top ft 22.4

Screen Bot ft 37.1

ATE1L7ETELVLSLATS
Count 15

AverageItAMSL 313.40

Std Dev.ft 3.14

Varianceft2 9.83

MinftAMSL 304.69

MaxftAMSL 316.71

lrir WTt

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/2 00

6/20/2001

3/2 8/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcmls

Count

313.04

316.26

316.34

312.94

313.29

316.71

316.13

315.09

315.53

314.67

313.33

311.12

311.05

310.86

304.69

SANJJ LNS ATt
Top/Rot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

315.0

314.0

313.0

-J

C/ 312.0

311.0

310.0

309.0

308.0

307.0

306.0

305.0

BH49

Monitoring Date

WTLL 11JS

Northing ft 1172057.81

Easting ft 1040612.60

Reference ftAMSL 320.23

Ground ftAMSL 318.90

Depth ft 50.9

Screen Top ft 32.5

Screen Rot ft 47.2

sUütTf
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

ATU LW1ATS
Count 15

AverageftAMSL 311.07

Std Dev.ft 2.34

VarianceftA2 5.48

MinftAMSL 306.00

MaxftAMSL 314.05

Iuixuiitri
LoglOcm/s

Count

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

/1
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

309.63

313.12

313.42

310.00

310.26

314.05

313.61

312.23

313.04

312.59

311.35

308.73

308.62

309.35

306.00

-4.15

SAND LFNSIthA.

Top/Bot ftAMSL 307.90 to 305.9 Thick ft 2.0 Geol Werneiws

Yellow-brown sand clean with trace gravel Probably fill

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

BH5

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02

Monitoring Date

LETA1LS
Northing It 172101.88

Easting ft 1041541.77

Reference ftAMSL 321.32

Ground ItAMSL 319.82

Depth ft 52.5

Screen Top It 29.0

Screen Bot ft 44.0

SCREJNED

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

VIL 14iS

Count 15

AverageftAMSL 311.70

Std Dev.ft 2.41

Varianceft2 5.83

MinftAMSL 306.40

MaxftAMSL 314.79

IJJYDMJLIC CTV1T/
LoglOcm/s

Count

316.0

315.0

314.0

313.0

312.0

311.0

310.0

-J

i5 309.0

Co

308.0

307.0

306.0

305.0

Dec-98 Jun-99 Nov-99 Jul-02 Dec-02

10/15/2002

7/16/2002

6/1 8/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

310.32

313.79

314.37

310.54

310.93

314.79

314.20

312.87

313.69

313.16

311.91

309.32

309.25

309.90

306.40

sAqflLEs

Top/Bot ftAMSL 312.8Oto 310.7 Thick ft 2.1 Geol Werneiws

Gray-red Sand lens silty dense moist

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Monitoring Date

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-4.30
12/28/1999

9/1/1999

6/22/1999

3/18/199

306.67

312.43

313.26

309.12

307.80

313.85

313.43

311.43

312.00

312.86

311.61

308.58

307.00

309.61

306.11

BH5O
315.0

314.0

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

305.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

EflTE E\tJ TATS

Count 15

AverageftAMSL 310.38

Std Dev.ft 2.68

VarianceftA2 7.19

MinftAMSL 306.11

MaxftAMSL 313.85

ikiiUC OU fr1T

Mk
Northing ft 1173222.60

Easting ft 1041071.72

Reference ftAMSL 319.25

Ground ftAMSL 317.15

Depth ft 44.0

Screen Top ft 24.8

Screen Bot ft 38.3

1IJNXtS

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

SANDVENSIMTA

Top/Bot ftAMSL to Thick ft Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo Distrid

ELL1TAILS
Northing ft 1173210.81

Easting It 1043363.24

Reference ftAMSL 321.24

Ground ftAMSL 319.24

Depth ft 52.0

Screen Top ft 29.7

Screen Bot ft 44.1

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

BH51

Count 15

AverageftAMSL 312.76

Std Dev.ft 2.64

Varianceft2 6.97

MinItAMSL 306.89

MaxftAMSL 316.01

LEtDtUJLJc WCTiVJTY.I

LoglOcm/s

Count

-J

C/

ci

ci

-J

ci

cci

318.0

316.0

314.0

312.0

310.0

308.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01

Monitoring Date

Aug-01 Jan-02 Jul-02 Dec-02

l_ L1I
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/2 00

6/20/2001

3/28/2001

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/1999

3/18/199

311.70

315.98

315.04

311.69

312.25

316.01

315.27

314.33

315.03

313.94

312.51

309.94

310.27

310.54

306.89

Top/Bot ftAMSL to Thick It Geol

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Monitoring Date

Northing ft 1172934.66

Easting ft 1044675.32

Reference ftAMSL 322.84

Ground ftAMSL 321.34

Depth It 101.5

Screen Top It 91.5

Screen Bot ft 101.5

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

WA tAts
Count 15

AverageItAMSL 313.19

Std Dev.ft 2.64

VarianceftA2 6.96

MinftAMSL 307.27

MaxItAMSL 316.46

IOUUit11VITY
LoglOcmls

Count

-J

ci

-J

ci

BH57
318.0

316.0

314.0

312.0

310.0

308.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/2 00

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-6.14
12/28/1999

9/1/19 99

6/22/1999

3/1 8/1999

312.64

315.49

315.63

312.42

312.99

316.04

315.53

316.46

315.04

313.95

312.57

309.72

311.15

310.89

307.27

Page



Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

BH59

Jun-99 Nov-99

318.0

316.0

-J

312.0

310.0

308.0

306.0

304.0

Dec-98

WLDE1AILT
Northing ft 1170588.10

Easting ft 1041264.40

Reference ftAMSL 321.45

Ground ftAMSL 319.45

Depth ft 40.5

Screen Top ft 28.4

Screen Rot ft 37.7

Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Aug-01 Jan-02 Jul-02 Dec-02

1LVEL

Apr-00 Oct-00 Mar-01

Monitoring Date

km
Count 15

AverageftAMSL 313.02

Std Dev.ft 2.58

VarianceftA2 6.65

MinftAMSL 306.28

MaxftAMSL 316.05

II4iRTh1 tfltIT

LoglOcm/s

Count

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/199

9/1/1999

6/22/ 1999

3/18/1999

311.96

315.21

315.38

312.16

312.52

316.05

315.59

314.39

315.08

314.31

313.11

310.80

311.60

310.85

306.28

SAND tESA
Top/Bot ftAMSL to Thick ft Geol

Page 10



-I

Cl

-J

Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

-5.00
12/28/1999

9/1/1999

6/22/1999

3/18/199

313.99

316.47

316.57

313.34

313.97

317.42

316.66

315.64

316.19

314.90

318.43

311.02

311.13

310.97

306.22

BH6O
320.0

318.0

316.0

314.0

312.0

310.0

308.0

306.0

304.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02

Monitoring Date

Dec-02

Northing ft 1172649.41

Easting ft 1043584.14

Reference ftAMSL 322.32

Ground ftAMSL 320.42

Depth ft 45.8

Screen Top ft 25.8

Screen Bot ft 40.5

QKkt11 iirs

IMIAu
Count 15

AverageftAMSL 314.19

Std Dev.ft 3.23

Varianceft2 10.44

MinftAMSL 306.22

MaxftAMSL 318.43

IUeófvz
LoglOcm/s

Count

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

SA1fl LENSJATA

Top/Bot ftAMSL 309.42 to 305.42 Thick ft 4.0 Geol Werneiws

Sand and Gravel silty clayey Partially sorted wet
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New YorkJII US Army Corps of Engineers

Buffalo District

305.0

304.0

Monitoring Date

Northing ft 1173172.26

Easting ft 1039997.85

Reference ftAMSL 318.50

Ground ftAMSL 316.50

Depth ft 46.0

Screen Top ft 27.5

Screen Bot ft 41.6

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Count 15

AverageftAMSL 308.97

Std Dev.ft 2.61

Varianceft2 6.81

MinftAMSL 304.44

MaxftAMSL 312.46

tóNVTTY
LoglOcm/s

Count

4iI

313.0

312.0

311.0

-J

Cl

310.0

309.0

ci

308.0

307.0

06.0

BH61

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/16/2002

6/18/2002

1/15/200

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

305.92

311.13

311.88

307.38

306.70

312.46

311.87

309.69

310.64

311.34

310.03

306.99

305.89

308.15

304.44

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

Monitoring Date

sii _______
Count 15 10/15/2002

AverageftAMSL 308.95
7/16/2002

6/1 8/2002

Std Dev.ft 2.45
1/15/2002

VarianceftA2 5.99 10/16/2001

6/20/2001MinftAMSL 304.09

3/28/2001

MaxftAMSL 312.34
12/27/2000

9/19/2000

____________________________________ 5/17/2000

3/24/2000

LoglOcm/s 12/28/1999

9/1/1999

Count
6/22/1999

3/18/1999

307.16

311.25

311.56

307.28

307.79

312.34

311.51

309.87

310.94

310.72

309.31

306.37

306.46

307.60

304.09

BH62
313.0

312.0

311.0

-J

310.0

309.0

308.0

307.0

306.0

305.0

304.0

303.0

Dec-98 Jul-02 Dec-02Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02

Northing ft 1173163.33

Easting ft 1040000.74

Reference ftAMSL 318.60

Ground ItAMSL 316.40

Depth ft 98.0

Screen Top ft 88.0

Screen Bot ft 98.0

.SR4J
Sand Lens

Upper Clay Till

Glaclo-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

BH63
318.0

316.0

314.0

312.0

310.0

308.0

-J

Cl

4-

-J

Apr-00 Oct-00 Mar-01 Aug-01

Monitoring Date

Jan-02 Jul-02 Dec-02

306.0

304.0

Dec-98 Jun-99 Nov-99

Northing ft 1172946.32

Easting ft 1044675.60

Reference ftAMSL 323.01

Ground ftAMSL 321.31

Depth ft 48.7

Screen Top ft 35.2

Screen Bot ft 48.4

SZENIJiSI
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Count 15

AverageftAMSL 313.32

Std Dev.ft 2.77

Varianceft2 7.66

MinftAMSL 306.32

MaxftAMSL 316.58

RL2

10/15/2002

7/16/2002

6/1 8/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/1 7/2000

3/24/2000

12/28/199

9/1/1999

6/22/199

3/1 8/1999

LoglOcmls

Count

312.64

315.83

315.51

312.79

313.09

316.58

316.10

315.02

315.53

314.62

313.31

310.91

310.74

310.85

306.32

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

BH64
318.0

317.0

316.0

315.0
Cl

314.0

313.0

312.0

5311.0

310.0

309.0

308.0

307.0

Dec-98

Monitoring Date

Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Count 15

AverageftAMSL 31 1.37

Std Dev.ft 2.62

VarianceftA2 6.87

MinftAMSL 307.55

MaxftAMSL 316.58

Lvir

Northing ft 1172010.58

Easting ft 1040897.47

Reference ftAMSL 319.32

Ground ftAMSL 317.72

Depth ft 48.5

Screen Top ft 32.9

Screen Bot ft 42.1

1iD
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/ 1999

3/18/1999

LoglOcmis

Count

307.60

311.25

313.45

312.89

308.46

313.19

316.58

311.30

310.35

314.55

313.31

309.07

307.55

310.29

310.70

A.iiJN flA1i

Top/Bot ItAMSL 307.72 to 307.42 Thick ft 0.3 Geol Adams

sandy clayey gravel lens

Top/Bot ftAMSL300.72 to 294.72 Thick ft 6.0 Geol Adams

Brown-gray Sand gravelly occasionally coarse Dense Wet to very wet
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

BH7O
316.0

315.0

314.0

-J

Cl 313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98

Northing ft 1171434.38

Easting ft 1041175.45

Reference ftAMSL 321.29

Ground ftAMSL 319.39

Depth ft 45.0

Screen Top ft 24.8

Screen Bot ft 39.5

SCi17T
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

HistAts

Count 15

AverageftAMSL 312.29

Std Dev.ft 2.41

VarianceftA2 5.81

MinftAMSL 306.50

MaxftAMSL 315.24

I4üiwrr
LoglOcm/s

Count

Jun-99 Nov-99 Apr-00 Oct-00 Mar-01

Monitoring Date

Aug-01 Jan-02 Jul-02 Dec-02

1k

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/199

6/22/1999

3/18/1999

311.44

314.41

314.57

311.47

311.98

315.24

314.72

313.59

314.29

313.55

312.38

310.04

309.99

310.21

306.50

Top/Bot ftAMSL to Thick ft Geol
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Formerly UtilIzed Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

310.0

309.0

Dec-98 Jun-99 Nov-99

Ir
Northing ft 1171519.99

Easting It 1040635.41

Reference ftAMSL 321.95

Ground ftAMSL 319.30

Depth ft 47.0

Screen Top ft 34.8

Screen Bot ft 45.1

Etfl5
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

OWO1A

Count 14

AverageftAMSL 312.34

Std Dev.ft 1.98

VarianceftA2 3.94

MinftAMSL 309.44

MaxftAMSL 315.26

316.0

315.0

314.0

313.0

312.0

311.0

-J

C/

-J

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date tif
10/15/2002

7/1 6/2 002

6/1 8/2 002

1/15/2002

10/ 16/2 00

6/20/2001

3/2 8/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/1999

6/22/1999

310.90

314.06

314.27

310.92

311.50

315.26

314.46

313.23

314.04

313.23

311.97

309.44

309.44

310.05

LoglOcm/s
Count

S1Lt1
Top/Bot ftAMSL 316.3Oto 311.3 Thick ft 5.0 Geol Balone/Atkin

Page 17



-J

Cl

ci

II

-J

ci

Formerly Utilized Sites RemedIal Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Dec-98 Jun-99 Nov-99

OWO2A

Apr-00 Oct-00 Mar-01

Monitoring Date

Northing ft 1171713.11

Easting ft 1040632.66

Reference ftAMSL 321.50

Ground ftAMSL 319.40

Depth ft 46.0

Screen Top ft 33.7

Screen Bot ft 44.0

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

tWt SFATS

Count 15

AverageftAMSL 311.96

Std Dev.ft 2.54

VarianceftA2 6.43

MinItAMSL 306.58

MaxftAMSL 315.79

Itirr
LoglOcmls

Count

ArLl

318.0

316.0

314.0

312.0

310.0

308.0

306.0

Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

6/20/2001

3/28/2001

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/199

9/1/1999

6/22/ 1999

3/18/1999

310.55

315.79

314.20

310.67

311.15

314.88

314.34

313.03

313.88

313.32

312.06

309.45

309.43

310.08

306.58

AUflSflAfA
Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

OWO3A

Northing ft 1171902.34

Easting ft 1040655.49

Reference ftAMSL 321.67

Ground ftAMSL 319.29

Depth ft 42.0

Screen Top ft 32.4

Screen Bot ft 37.4

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

siTh

Count 15

AverageftAMSL 312.01

Std Dev.ft 2.26

Varianceft2 5.12

MinftAMSL 307.21

MaxftAMSL 314.87

LoglOcmls

Count

ci

ci

-J

ci

ci

316.0

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug.01 Jan-02 Jul-02 Dec-02

Monitoring Date rtt
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/1 7/2000

3/24/2000

12/28/1999

9/1/19 99

6/22/ 1999

3/18/199

310.73

314.06

314.27

311.05

311.26

314.87

314.49

313.20

313.88

313.47

312.18

309.62

309.55

310.27

307.21

SL1Si1ATA
Top/Bot ftAMSL 300.2Oto 296.2 Thick ft 4.0 Geol Balone/Atkin
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo Distrid

316.0

315.0

314.0

-J

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99

OWO4A

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02 May-03

Monitoring Date

Northing ft 1171913.09

Easting It 1040800.47

Reference ItAMSL 320.52

Ground ftAMSL 317.50

Depth ft 40.6

Screen Top It 28.1

Screen Bot It 38.4

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

AtVSTAF
Count 30

AverageftAMSL 311.91

Std Dev.ft 2.27

Varianceft2 5.17

MinftAMSL 306.83

MaxftAMSL 314.87

LoglOcm/s

Count

10/15/2002

10/15/2002

7/16/2002

7/16/2002

6/1 8/2002

6/18/2002

1/15/2002

1/15/2002

10/16/2001

10/16/2001

6/20/2001

6/20/2001

3/28/2001

3/28/2001

12/27/2000

12/27/2000

9/19/2000

9/19/2000

5/17/2000

5/17/2000

3/24/2000

3/24/2000

12/28/1999

12/28/1999

9/1/1999

9/1/1999

6/22/199

6/22/ 1999

3/18/1999

3/18/1999

310.63

310.63

313.97

313.97

314.20

314.20

310.83

310.83

311.22

311.22

314.87

314.87

314.37

314.37

313.09

313.09

313.89

313.89

313.36

313.36

312.14

312.14

309.59

309.59

309.52

309.52

310.17

310.17

306.83

306.83

S4T$J ThA
Top/Bot ftAMSL 314.6Oto 306.6 Thick ft 8.0 Geol Balone/Atkin
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Monitoring Date

10/15/2002

10/15 /200

7/16/2002

7/16/2002

6/18/2002

6/1 8/2002

1/15/2002

1/15/2 002

10/ 16/200

10/ 16/200

6/20/2001

6/20/2001

3/28/2001

3/28/2001

12/27/2000

12/27/2000

9/19/2000

9/19/2000

5/17/2000

5/1 7/2 000

3/24/2000

3/24/2000

12/28/199

12/28/199

9/1/199

9/1/199

6/22/1999

6/22/ 1999

3/18/1999

3/18/199

310.40

310.40

313.92

313.92

314.21

314.21

310.77

310.77

311.04

311.04

314.86

314.86

314.37

314.37

312.99

312.99

313.84

313.84

313.39

313.39

312.15

312.15

309.53

309.53

309.43

309.43

310.12

310.12

306.73

306.73

OWO5A
316.0

315.0

314.0

313.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02 May-03Jun-99 Nov-99

Northing ft 1172069.72

Easting It 1040857.46

Reference ftAMSL 319.59

Ground ftAMSL 317.10

Depth It 44.3

Screen Top ft 32.0

Screen Bot ft 42.0

______

tiELTS
Count 30

AverageItAMSL 311.85

Std Dev.ft 2.31

Varianceft2 5.33

MinItAMSL 306.73

MaxItAMSL 314.86

IwJf TIEY
Sand Lens

Upper Clay Till

Glacio-Lacnstrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

S41 WiBJtA
Top/Bot ItAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

317.0

316.0

315.0

314.0

313.0

312.0

311.0
-J

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99

OWO6A

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Datewtr
Northing ft 1170924.20

Easting ft 1040958.10

Reference ItAMSL 322.34

Ground ftAMSL 319.40

Depth ft 40.2

Screen Top ft 28.1

Screen Bot ft 38.4

SCRN JFN11

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Count 15

AverageftAMSL 312.73

Std Dev.ft 2.38

Varianceft2 5.66

MinftAMSL 306.98

MaxftAMSL 315.89

IkJLO TZVL/F

LoglOcm/s

Count

Top/Bot ftAMSL309.9Oto 304.8 Thick ft 5.1 Geol Atkinson

SILT

WAELVEL
10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/2001

6/20/2001

3/28/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/199

9/1/1999

6/22/1999

3/18/1999

311.69

314.97

315.16

311.96

312.36

315.89

315.41

314.26

312.89

314.16

312.97

310.99

310.44

310.84

306.98

SAN ISJth1A

Top/Bot ftAMSL 315.4Oto 314.4 Thick ft 1.0 Geol Atkinson

SILT

Page 22



OWO7A

Northing ft 1170765.99

Easting ft 1041047.73

Reference ftAMSL 319.77

Ground ItAMSL 316.60

Depth ft 39.6

Screen Top ft 27.9

Screen Rot ft 38.2

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Apr-00 Oct-00 Mar-01

Monitoring Date

wthth
Count 13

AverageftAMSL 311.75

Std Dev.ft 2.61

VarianceftA2 6.82

MinftAMSL 306.57

MaxftAMSL 315.04

IRA1JL1C LI
LoglOcm/s

Count

Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo Distrid

316.0

315.0

314.0

-J

Cl 313.0

312.0

311.0

ci

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/1 6/200

6/1 8/2 002

1/15/2002

10/ 16/200

12/27/2000

9/1 9/2 000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

311.55

314.85

315.04

311.80

312.25

308.10

314.76

314.02

312.74

310.37

310.19

310.57

306.57

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

-J

C/

-J

OWO8A
315.0

314.0

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

Jun-99 Nov-99

ILEVE1

Count 13

AverageftAMSL 311.74

Std Dev.ft 2.24

VarianceftA2 5.03

MinftAMSL 306.72

MaxftAMSL 314.59

Irnie YIT/

WL4th-
Northing ft 1171816.06

Easting ft 1041248.85

Reference ftAMSL 318.91

Ground ftAMSL 317.40

Depth ft 44.6

Screen Top ft 32.7

Screen But ft 43.0

SdEMEOJT1i3
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/ 16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/199

3/18/1999

311.20

314.37

314.59

311.27

311.74

312.20

314.29

313.65

312.41

309.91

309.90

310.31

306.72

LoglOcm/s

Count

sAisDA --
Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OWO9A
316.0

315.0

314.0

-J

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98

Northing ft 1171616.04

Easting ft 1041248.32

Reference ftAMSL 318.66

Ground ftAMSL 317.20

Depth It 41.1

Screen Top ft 28.6

Screen Bot ft 38.9

Sand Lens LoglOcm/s

Upper Clay Till Count

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

Count 13

AverageItAMSL 312.10

Std Dev.ft 2.41

Varianceft2 5.81

MinItAMSL 306.77

MaxftAMSL 314.92

utui cv

10/15/2002

7/1 6/2 002

6/1 8/2002

1/15/2002

10/16/2001

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/19 99

6/22/1999

3/18/199

311.74

314.73

314.92

311.73

312.26

313.87

314.60

313.90

312.69

310.31

310.29

309.51

306.77

Top/Bot ftAMSL to Thick ft Geol
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Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo District

OW1OA

Monitoring Date

Northing It 1171416.34

Easting ft 1041247.89

Reference ftAMSL 320.01

Ground ftAMSL 318.50

Depth ft 40.3

Screen Top ft 33.5

Screen Bot ft 38.5

RKrrs
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

B$ ATSI
Count 13

AverageItAMSL 312.27

Std Dev.ft 2.18

VarianceftA2 4.76

MinftAMSL 307.13

MaxftAMSL 314.98

LoglOcm/s

Count

316.0

315.0

314.0

-J

Cl 313.0

312.0

311.0

ci

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/1 6/2 002

6/1 8/2002

1/15/2002

10/16/2 00

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

311.82

313.60

314.98

312.06

312.36

314.01

314.69

314.09

313.00

310.76

310.37

310.63

307.13

SALEN8DA1
Top/Bot ItAMSL 307.70to291 Thick ft 16.7 Geol J.P SOLLO

GRAVELLY SANDY SILT MODERATE BROWN MOIST SILTY GRAVELLY SAND
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Tffi
Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

OW11A

Monitoring Date

Northing ft 1171215.26

Easting ft 1041251.90

Reference ftAMSL 319.05

Ground ftAMSL 317.60

Depth ft 37.2

Screen Top ft 25.2

Screen Rot ft 35.5

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LA
Count 13

AverageftAMSL 312.43

Std Dev.ft 2.47

Varianceft2 6.10

MinftAMSL 306.79

MaxftAMSL 315.31

1YLDCflVIT1
LoglOcm/s

Count

316.0

315.0

314.0

-J

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

10/15/2002

7/16/2002

6/1 8/2 002

1/15/2002

10/ 16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/1999

312.15

315.16

315.31

312.38

310.77

314.44

315.02

314.22

313.05

310.84

310.63

310.80

306.79

S4D LU TA
Top/Bot ftAMSL 306.6Oto 301.6 Thick ft 5.0 Geol J.P SOLLO

GRAVELLY CLAYEY SILT MODERATE BROWN FINE-GRAINED WET
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

316.0

315.0

314.0

-J

313.0

312.0

311.0

310.0

309.0

308.0

307.0

306.0

Dec-98

Northing ft 1171016.90

Easting ft 1041249.37

Reference ftAMSL 320.42
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Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineers

Buffalo Distrid

OW13A

Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

_____________________ _____________________
Northing ft 1170744.99

Easting ft 1040724.85

Reference ftAMSL 321.54

Ground ftAMSL 320.00

Depth ft 41.1

Screen Top ft 29.4

Screen Bot ft 39.7

____________________
Sand Lens LoglOcm/s

Upper Clay Till Count

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation
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4W.TER iviItTW TAT
Count 13
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307.05

SAND DA
Top/Bet ftAMSL to Thick ft Geol
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Formerly UtIlized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

Northing ft 1171820.30

Easting ft 1040476.83

Reference ftAMSL 320.52

Ground ftAMSL 319.00

flepth ft 44.8

Screen Top ft 33.1

Screen Bot ft 43.4

SRUi3
Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Qneenston Formation

OW14A

Count 13

AverageftAMSL 311.32

Std Dev.ft 2.31

Varianceft2 5.36

MinftAMSL 306.50

MaxftAMSL 314.84

inwLuvnt
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314.0

1313.0
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Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

10/15/2002

7/16/2002

6/18/2002

1/15/2002

10/16/200

12/27/2000

9/19/2000

5/17/2000

3/24/2000

12/28/1999

9/1/1999

6/22/1999

3/18/199

310.42

314.84

314.10

310.55

311.02

312.91

313.10

313.21

311.94

309.32

309.32

309.98

306.50
LoglOcm/s

Count

Top/Bot ftAMSL 312.8Oto 309.8 Thick ft 3.0 Geol Atkinson/SO
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District

OW15A

Dec-98 Jun-99 Nov-99 Apr-00 Oct-00 Mar-01 Aug-01 Jan-02 Jul-02 Dec-02

Monitoring Date

Northing ft 1171594.34

Easting ft 1040475.39

Reference ftAMSL 320.30

Ground ftAMSL 318.80

Depth ft 45.5

Screen Top ft 39.0

Screen Bot ft 44.0

Sand Lens

Upper Clay Till

Glacio-Lacustrine Clay

Middle Silt Till

Alluvial Sand Gravel

Basal Red Till

Queenston Formation

LoglOcm/s

Count

315.0

314.0

313.0

-J

.1 312.0

311.0

310.0

309.0

308.0

307.0

306.0

305.0

TR%t1TE1

Count 13 10/15/2002 310.30

7/16/2002 313.69AverageftAMSL 311.14

6/18/2002 313.94
Std Dev.ft 2.26

1/15/2002 310.31

VarianceftA2 5.10 10/16/2001 310.88

12/27/2000 312.73MinftAMSL 306.36

9/19/2000 313.64

MaxftAMSL 313.94
5/17/2000 313.05

3/24/2000 311.79

__________________________________ 12/211/1999 109.16

IJRMJLIc 9/1/1999 309.16

6/22/1999 309.76

3/18/1999 306.36

ScAD bTA
Top/Bot ftAMSL 312.54to 309.54 Thick ft 3.0 Geol Atkinson

Top/But ftAMSL308.84to 307.34 Thick ft 1.5 Geol Atkinson
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Formerly Utilized Sites Remedial Action Proqram

Niagara Falls Storage Site Lewiston New York
US Army Corps of Engineers

Buffalo District
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Alluvial Sand Gravel
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Queenston Formation

LoglOcm/s
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s.1ArA

Top/Bot ftAMSL 312.lOto 309.8 Thick ft 2.3 Geol Atkinson
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Formerly Utilized Sites Remedial Action Program

Niagara Falls Storage Site Lewiston New YorkILJ US Army Corps of Engineers

Buffalo District

Monitoring Date

Northing ft 1171217.47

Easting ft 1040473.94

Reference ftAMSL 320.31

Ground ftAMSL 318.70

Depth ft 42.5

Screen Top ft 30.1

Screen Bot ft 40.4
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Formerly Utilized Sites RemedIal Action ProgramL1 Niagara Falls Storage Site Lewiston New York

US Army Corps of Engineersi4r5
Buffalo District

Monitoring Date
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SUMMARY OF GE0sTATIsTIcAL ANALYSIS PERFORMED TO EVALUATE SAND LENS

CONTINUITY AT THE NIAGARA FALLS STORAGE SITE

LEWISTON NEW YORK

The following text provides brief summary of the geostatistical analysis that was

conducted by HydroGeoLogic Inc HGL at the Niagara Falls Storage Site NFSS The

objective of the analysis was to evaluate the spatial continuity of shallow sand lenses

underlying the site in order to determine whether these sand lenses may serve as conduits

for the preferential migration of contaminants To evaluate the degree of spatial

connectivity i.e spatial continuity of the sand lenses HGL conducted semivariogram

analysis Semivariogram analysis is geostatistical technique that is used to characterize

and describe the spatial correlation of phenomena that are spatially distributed It

provides the framework for most geostatistical analyses

Background

Because the variogram is key element of any geostatistical analysis the ability to

construct meaningful variogram is key component of the geostatistical screening

procedure Semivariogram analyses are conducted by developing experimental

semivariograms from set of spatially distributed data and attempting to fit mathematical

semivariogram models to the experimental semivariogram Experimental

semivariograms are analogous to histograms which are frequently used to understand

and characterize univariate data It is developed using the following equation

yh--tzZXh2

where semivariogram

separation distance between data points

number of data pairs separated by separation distance

value of the spatially distributed phenomena and

location of an individual data point

Since there are limited number of points that are separated by given separation

distance the common practice is to separate the data pairs in to groups of data pairs that

are separated by range in separation distances commonly referred to as lag intervals

For each lag interval one semivariogram value is calculated This practice is similar to

the construction of histogram

Before attempting to build semivariogram of an observation data set it generally needs

to be preprocessed to address missing data and to determine whether the data need to be

mathematically transformed For example data that are logarithmically distributed are

commonly log-transformed prior to conducting semivariogram analyses

Constructing semivariogram requires sufficient number of data but sufficient data

does not ensure meaningful variogram the variogram must also have structure If

there is no structure in the variogram then the data are spatially uncorrelated and

geostatistical interpolation is not warranted



The experimental semivariograms are calculated as function of the spatial separation

vector the distance and direction between each pair of estimation data If the degree of

spatial correlation is independent of direction then the data are considered to be

isotropic and all the directional components of the spatial correlation structure is ignored

Directional variograms which describe the relationship between pairs of data that are

separated in specified direction plus or minus tolerance are used to determine

conditions that are not isotropic i.e anisotropic

semivariogram model is function that represents the experimental semivariograms

with mathematical expression which is often used to in subsequent spatial interpolation

e.g kriging For example the isotropic exponential variogram takes the simple form

yh si exph/R

where model parameter called the sill and

model parameter called the range

The parameters of structure model can be determined by fitting it to the experimental

structures using trial-and-error or automated methods Model structures can take

numerous basic forms and more complex model variograms can be obtained by

combining the basic forms

SemivariogramAnalysis for Sand Lenses

Lithologic data compiled from over 100 borelogs were used to complete the

semivariogram analysis for the shallow sand lenses underlying the NFSS The NFSS
environmental database was used to develop data set consisting of easting northing

elevation and lithology The lithology was represented in the data set using either one

or zero where ones represented sand and zeros represented all other finer-grained

sediments e.g silt and clay The conversion of the lithologic data into binary series

of zeros and ones is referred to as indicator transformation

For each borehole the lithology was identified and incorporated into the data set at

vertical interval of inches Additional indicator values zeros or ones were added to

the data set where there was contact between sand and other lithologies This approach

ensured that all sand lenses including thin sand lenses were incorporated into the

analysis and that the thickness of each sand lens was accurately represented



Vertical Analysis

semivariogram analysis was conducted to evaluate the vertical correlation of sand

lenses observed in individual boreholes This evaluation did not evaluate the correlation

between multiple boreholes The resulting variogram shown below was used to

determine the correlation length The vertical variogram was quite well behaved

meaning that the clear correlation structure could be identified The vertical correlation

is between to feet

Vertical Variogram

0.12

-..--____

0.1

0.08

__
0.06 rvic Variogram

./
10

Separation Distance feet

Aerial Analysis

The aerial analysis was performed in an iterative fashion Initially it was assumed that

the spatial distribution of sand lenses is isotropic The resulting isotropic aerial

variogram shown below is characterized by high degree of variability In addition the

value of the experimental semivariogram at separation distance of zero is much higher

than zero i.e the semivariogram does not go through the origin of the graph This

phenomena is known as the nugget effect It is indicative of random variability in the

data that are caused by measurement uncertainties or natural variability occurring at

distance smaller than the distance separating boreholes Based on the relatively poor

semivariogram it appears that the aerial correlation length is between 15- 20 feet This

indicates that the sand lenses are not spatially correlated over significant distances
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Vertical correlation length -4

Vertical Variogram
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Table

Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

102 BH 309.8 308.6 1.2

103 BH 304.3 304.3 0.1

201 NS 308.4

wII_1II _IIiuI
101 BH 315.3 314.1 1.2 303.3 jSandwithsiltbrownandgraymoderatelydense moist Wieman

101 BH 308.3 9999.0 ISand with silt and gravel brown wet to WB gravel Wieman

307.6

303.3

303.6

303.6

302.40.8

Sand with silt medium to coarse qrained brown SM wet

Sand seam qrained brown

Brown medium-coarse sand with coarse gravel wet loose

Wieman

Wieman

Unknown

203

204

NS

NS

311.3

309.2

311.1

309.0

0.2

0.2

304.3 Brown fine-medium grained sand with gravel silt and clay moist Unknown

308.3 Brown fine-medium sand moist Unknown

205 NS 309.8 308.8 .0 304.8 Very fine sand with silt Brown to dark brown with gravel moist Wieman

207 NS 312.0 311.0 1.0 303.5 Fine-medium sand with fine-medium gravel Unknown

208

208

210

NS

NS

NS

304.9

303.4

313.2

304.7

303.2

310.7

0.2

0.2

2.5

299.3 Sand Unknown

299.3 Sand Unknown

303.7 Brown sand with gravel and clay Unknown

217

217

NS

NS

311.3

310.3

311.0

310.1

0.3

0.2

304.3 Brown fine-medium sand with clay and silt moist Unknown

304.3 Brown fine-medium sand moist Unknown

2A001 TB 309.4 308.9 0.5 301.4

2A001 TB 306.5 306.4 0.2 301.4

2A001 TB 303.9 303.5 0.4 301.4

2A002

2B001

2B002

2B006

2B006

2B006

TB

TB

TB

TB

TB

TB

312.5

309.6

311.1

312.7

309.1

305.9

312.4

305.6

310.6

312.1

307.1

305.1

0.1

4.0

0.5

0.7

2.0

0.9

304.0 SiltySandgrayandbrownSM C.Wieman

297.6 Sand fine to medium grained with silt and gravel brown to reddish brown moist to wet Wieman

307.6 SandwithsiltcoarsedarkbrownwithgraymoistSM Wieman

302.1 Silty sand with gravel medium grained moist brown SM Wieman

302.1 Silty sand with gravel medium grained brown moist SM Wieman

302.1 Sandy silt with gravel medium to coarse grained grained brown to reddish brown wet locC Wieman

2C001

2C001

TB

TB

309.1

301 .6

308.6

300.6

0.5

1.0

298.6 Brown silt sand with clay fine grained loose dry SM Richards

298.6 Brown fine-medium sand SP wet dense with silt and trace clay Richards

302.8 Brown fine-medium sand wet above underlying clay unit Unknown

302.8 Sand seam Unknown

303.9 Sand with silt brown fine to medium grained wet Wieman

303.9 Sand with silty fine to medium grained brown wet Wieman

302

302

303

303

NS

NS

NS

NS

308.0

304.3

311.7

306.7

307.5

304.2

310.7

306.2

0.5

0.1

1.0

0.5

305

306

NS

NS

308.9

305.9

308.4

305.2

0.5

0.7

303.4 Fine sand with silt light brown layer Wieman

303.5 Sand medium to fine grained Sand medium to coarse grained brown moist to wet Wieman

307

308

NS

NS
308.4

314.0

307.9

313.8

0.5

0.2

302.9 Sand with silt brown to dark red brown fine to medium grained moist Wieman

299.3 Brownfine-mediumsandwithtracefinesandmoist JLR

308

308

NS

NS
313.5

309.6

313.3 0.2

309.3 0.3

299.3 Brown fine-medium sand with trace fine gravel moist JLR

299.3 Brown fine-medium sand with trace fine gravel moist SP JLR

Page of



Table

Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

II1UV4UH1 III
308 NS 300.1 299.8 0.3 299.3 Light gray and brown fine-coarse sand trace silt and clay JLR

309 NS 304.9 299.9 5.0 299.4

311 NS 314.9 313.4 1.5 303.9 Brownfine-mediumsandtracegravelmOiStloOse Unknown

311 NS 310.6 310.4 0.2 303.9 BrownfinesandwithfinegravelSPwet Unknown

311 NS 309.3 309.1 0.2 303.9 Brown fine sand with fine gravel SP wet Unknown

303.5

305.0 Silt with sand and qravel medium qrained brown moderately dense moist more sand wiUC Wieman

312 NS 309.7 308.7 1.0

313 TB 307.9 307.5 0.4 305.0 Sand with gravel with silt dense brown moist Wieman

401 NS 306.8 304.3 2.5 297.8 Brown fine sand with silt SP trace clay trace gravel moist loose Unknown

401 NS 303.5 301.3 2.2 297.8 Brownfinesand Unknown

299.5 Brown clayey gravel with sand seams Dukes

299.5 BrownclayveryfinesandSC N.Dukes

403

403

NS

NS

313.7

305.6

313.1

305.1

0.6

0.5

404

404

405

NS

NS

NS

313.2

297.2

305.4

312.8

9999.0

9999.0

0.4 296.4 BrownclayeyveryfinesandSC N.Dukes

296.4 Brown coarse sand with clay Dukes

294.9 Brown very fine silty
sand iron stained at top Unknown

407 NS 305.7 9999.0 299.2

408

410

410

411

NS

NS

NS

NS

299.3

314.9

309.9

313.2

9999.0

314.4

309.4

311.2

298.8 Brown gray fine-medium sand wet grade gray
Unknown

0.5 304.4 Clayey sand fine grained brown moist Wieman

0.5 304.4 Sandy layer fine to medium grained brown moist Wieman

2.0 299.2 Fine sand with silt brown wet trace gravel Wieman

411

412

413

NS

NS

NS

306.2

310.2

310.2

305.2

9999.0

309.5

1.0

0.7

299.2 C.Wieman

310.2 Brown fine sand loose dense Unknown

300.5 Brown fine-medium sand with clay silt and gravel dry loose Unknown

414 NS 309.7 309.4 0.3 294.7 Brown coarse sand iron stained with gravel SP Dukes

414

414

415

415

415

415

416

416

1416

L416

NS

NS

NS

NS
NS

NS

NS

NS

NS

NS

NS

308.8

301.7

313.5

311.4

309.8

308.5

312.2

311.6

311.1

310.4

303.8

308.7

298.6

311.7

311.1

309.5

9999.0

312.0

311.4

311.1

310.3

303.6

0.1

3.1

1.8

0.3

0.3

0.2

0.2

0.1

0.1

0.2

294.7 Brown coarse sand with gravel iron stained SP Dukes

294.7 Brown very fine clayey sand with gravel poorly sorted SC Dukes

303.5 BrownCoarsesandPoorlysortedSP
N.Dukes

303.5 Brown coarse sand poorly sorted SP Dukes

303.5 BrownveryfinesandSM N.Dukes

303.5 Brown silty very fine sand slightly dense mottled with blebs of black oily material clay Dukes

294.3 Gravelly sand could not read entire description
Unknown

294.3 Ciayeygravel
Dickens

294.3 ClayeygravelGW
N.Dickens

294.3 Clayey gravel
Dickens

294.3 Brown very fine sand SP Dickens

313 TB 311.0 310.0 1.0

Page of



Table

Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

UiIIf1

416 NS 303.0 302.8 0.2 294.3 BrownveryfinesandSP N.Dickens

418 NS 314 311.8 2.8 299.3 Brown very fine sand iron stained SP Dukes

418 NS 310.6 310.1 0.5 299.3 Brown very fine gravelly sand red stained Dukes

299.3 Brown very fine well sorted sand SP Dukes

299.3 Brown very fine gravelly sand gravel dense Dukes

300.3 Brown very fine sand well sorted iron stained very dense SP Dukes

418 NS 307.3 307.2 0.1

418 NS 305.1 303.8 1.3

419 NS 307.4 306.7 0.7 300.3 Brown very fine sand iron stained well sorted very dense SP Dukes

419

420

421

421

422

422

422

422

423

423

423

NS

NS

NS

NS

TB

TB

TB

TB

TB

TB

TB

305.6

305.1

309.0

305.6

312.7

307.8

307.1

305.7

309.6

308.6

306.8

304.9

9999.0

308.8

303.6

312.2

307.7

307.0

9999.0

309.5

308.5

306.6

0.7

0.2

2.0

0.5

0.1

0.1

0.1

0.1

0.2

300.3 Brown very fine sand with gravel iron stained dense SM Dukes

304.1 Fine sand with silt and gravel brown moist Wieman

298.8 Brown very fine sand with iron staining SP Dukes

298.8 Alternating layers 1/10 thick of brown stiff silty clay CL with gravel and brown very fin Dukes

304.7 Gravel with coarse sand and brown to red brown silt Wieman

304.7 CoarsesandlensSM C.Wieman

304.7 CoarsesandlensSM C.Wieman

304.7 Sand with silt and clay with gravel medium to fine grained sand brown soft wet Wieman

301.1 Wet sand and gravel lens Richards

301.1 Wet sand and gravel lens Richards

301.1 Wetsandandgravellens J.Richards

424 TB 307.0 303.0 4.0 302.0 Brown sandy silt SM moist to wet in lenses with clay and fine medium grained Richards

425

425

4D001

TB

TB

TB

315.3

313.3

315.0

314.8

313.2

314.5

0.5

0.1

0.5

304.8 Brown sand with silt clay gravel loose dry SP Richards

304.8 Brownsandseammoist J.Richards

305.0 Silty sand with gravel medium grained brown reddish brown medium dense moist Wieman

4D001 TB 313.2 312.8 0.5 305.0 Silty sand with gravel medium grained brown medium dense moist Wieman

305.0 Silt with sand and gravel medium dense brown moist Wieman

305.7 Fine sand lens dry loose Richards

301.8 Brown silty
sand SM moist to wet loose Richards

301.8

301.1 Brown silty sand with clay fine-medium gravel loose dry Richards

301.1 Sandlens J.Richards

4D001

4D002

4D005

TB

TB

TB

TB

TB

310.0

314.2

307.3

302.3

316.1

309.0

314.1

306.8

9999.0

314.6

1.0

0.1

0.5

1.5

4D005 TB 307.3 307.2 0.1

4D005 TB 302.1 9999.0 301 .1

4D006 TB 311.0 310.5 0.5 301.5 Medium-fine sand loose SP dry Richards

4D006

4D006

TB

TB

308.3

307.3

308.0

307.0

0.3

0.3

301.5 Fine-mediumsandpocket
J.Richards

301.5 Fine-medium sand pocket
Richards

505

506

TB

TB

301 .5

308.4

299.0

308.4

2.5

0.1

297.5

303.1

Brown silty
sand with trace fine sand and clay SM soft moist Richards

Brown fine sand lens 1/2 in thickness dry loose Richards

419 NS 311.2 310.2 1.0
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Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

0.7

0.8

0.5

311

NS

.0 310.0

TB

311.1 310.9

1.0

iU4

Brown fine clayey gravelly sand iron nodules and staininq

314.5 313.0

Brown very fine gravelly sand loose SP

0.2

1.5

304.5 Fine sand with silt brown/ci ray brown wet wb
Fine sand with silt brown to gray brown very moist trace gravel

305.4 Small fine-medium sand

Dukes

3QA .7 Brown silty sand loose moist with clay and trace fine qravel

Dukes

Wieman

Wieman

Unknown

Richards

605 TB 312.5 312.2 0.3 301.7 Brown fine-medium sand with silt and trace clay gravel loose moist Richards

301 .7 Brown silty
sand wet at bottom Richards605 TB 311.5 310.2 1.3

605

607

801

806

808

808

809

TB

TB

NS

NS

NS
NS

NS

307.2

306.3

309.9

299.1

303.4

302.7

300.8

303.7 3.5

305.8 0.5

300.6 9.3

298.3 0.8

303.2 0.3

301.7 1.0

300.7 0.1

301 .7 Brown silty
sand SM wet fine-medium sand with fine gravel and clay in matrix Richards

301 .8
Silty

sand with gravel brown medium dense moist Wieman

298.4 Brown silty sand with some gravel loose dry Brown sand and silt wet Unknown

297.3 Brown to gray clayey poorly sorted very fine gravelly sand with clay stringers and mottlkN Dickens

297.2 Fine-medium sand with silt moist Unknown

297.2 Fine-medium sand with gravel and silt moist SP Unknown

297.4 Brown sand seam wet SP Unknown

809 NS 300.2 300.0 0.2 297.4 Brown sand seam wet SP Unknown

809

810

811

811

816

818

NS

NS

NS

NS

TB

TB

299.7

310.6

311 .7

306.0

307.6

310.7

299.4

303.6

310.4

299.5

307.4

307.2

0.3

7.0

1.3

6.5

0.2

3.5

297.4 Gray sand seam wet SP Unknown

303.1 Silty sand fine-medium grained trace gravel moist brown Wieman

294.5 Brown very fine gravelly sand loose poorly sorted SP Dukes

294 Brown very dense very fine gravelly sand gravel limestone and shale clay nodules pre Dukes

304.3 Brown fine sand dense/wet Richards

304.2 Brown fine-medium silty sand with fine-medium gravel moist dense SM Richards

819 TB 311.0 311.0 0.1 305.0 FineSandlens C.Wieman

820

821

821

821

821

822

823

TB
TB

TB

TB

TB

TB

TB

300.7

310.8

306.2

305.5

305.0

310.3

313.5

299.7

310.7

306.0

305.4

304.9

309.6

313.0

1.0

0.1

0.2

0.1

0.1

0.7

0.5

296.2 Brown sandy silt with fine-medium sand and fine gravel moist soft Richards

304.5 Sand seam fine-medium sand moist Richards

304.5 Gravel layer from Richards

304.5 Sand and gravel layer wet Richards

304.5 Sand and gravel layer wet Richards

303.1 Brown fine-medium sand with silt moist loose SP Richards

302.8 Sand with silt fine grained brown moderately dense moist SM Wieman

823

823

823

823

824

TB

TB

TB

TB

TB

311 .5

309.6

308.4

307.8

315.9

311.0

309.6

308.2

307.6

314.3

0.5

0.1

0.2

0.2

1.7

302.8 Sand with silt and gravel coarse brown moist SM Wieman

302.8 FinesanddenseSM C\eman
302.8 Sand with silt fine grained brown moist SM Wieman

302.8 Sand with gravel brown moist Wieman

3054 Brown fine-medium sand with gravel and silt hard dry SP Richards

Page of



Table

0.5

Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

A-b

A-12

BH
BH

316.2

316.8

309.4

299.3

6.8

17.5

306.2 Sand silty to clay fine to coarse with little to fine gravel gray to brownish gray moist C.F Wall

296.3 Sand fine to coarse silty clay grading to silt sandy with little fine gravel brown to reddi CF Wall

A-i

A-i

A-i9

A-2

A-20

BH

BH

BH

BH

BH

313.0

312.7

312.4

312.6

312.3

309.5

309.7

307.4

311.1

305.8

3.5

3.0

5.0

1.5

6.5

307.0 SAND very fine to medium silty brown to yellowish brown saturated C.F Wall

306.7 SAND fine to coarse trace silt and clay dark brown to brown saturated Grayish C.F Wall

277.2 Brown clay sand with gravel grades to brown silty fine sand trace of gravel L.T Chung

306.6 SAND very fine to fine silty brown C.F Wall

301.8 Brown-gray silty sand with interbedded silty clay trace of gravel L.T Chung

A-21

A-25

BH

NS

299.3

306.0

298.3

305.6

1.0

0.5

294.8 Red-brownsiltyfineSAND L.T.Chung

300.0 Vertical seam of brown fine silty SAND moist Middleton

A-27

A-28

A-29P

NS

NS

NS

312.8

304.2

314.1

311.4

303.2

314.0

1.4

1.1

0.2

303.6 Red brown very fine silty sand saturated Middleton

296.4 Brown very fine silty SAND moist Red brown very fine sandy SILT moist Brown ye Middleton

295.7 Red brown very fine sandy SILT dry Middleton

A-30 NS 31 1.8 311.6 0.2 301.2

A-30 NS 31 1.2 310.7 0.5 301.2

A-31 NS 31 3.7 312.8 0.9 294.7

A-33P NS 313.3 313.2 0.1 299.0 Red brown veryfine sandy SILT wet Middleton

A-33P

A-33P

A-35

A-37

NS

NS

NS

NS

308.2

305.0

305.6

313.5

308.1

304.5

305.1

309.2

0.1

0.5

0.5

4.3

299.0 Red brown to brown fine to medium SAND pocket moist Middleton

299.0 Rust brown very fine sandy SILT moist Middleton

240.5 Olive green loose very fine silty SAND saturated Middleton

302.2 Rust brown dense to very dense silty very fine SAND some fine to coarse gravel gra Middleton

A-37

A-38

N5
NS

306.2

313.1

305.7

311.7

0.5

1.4

302.2 Brown fine to coarse SAND and GRAVEL grains angular to subround saturated Middleton

299.7 Tan to brown silty very fine SAND wet Middleton

A-39 NS 312.0 311.8 0.2 302.8 Brown silty coarse SAND wet grains subangular to rounded Middleton

A-39

A-4

A-40P

NS

BH

NS

311.1

314.0

314.8

309.8

313.0

312.6

1.3

1.0

2.2

302.8 Red brown dense SILT some fine to coarse gravel gravel subangular dry Middleton

295.5 SILT sandy with little fine to medium sand yellow brown moist C.F Wall

297.8 Red brown very fine to coarse SAND little silt little fine gravel moist Middleton

A-41 NS 315.4 315.1 0.3 302.4 Red brown fine silty SAND little fine to coarse gravel moist Middleton

A42 MW 308.0 297.2 10.8 296.0 Gray medium dense to dense fine to coarse SAND and fine to coarse GRAVEL little Middleton

A43 MW 309.1 305.7 3.4 304.5 Gray loose fine to coarse SAND and fine GRAVEL little red silt saturated Middleton

300.0 Gray medium dense to very dense very fine to coarse SAND and fine to coarse GRAVD Middleton

302.8 Red brown SILT trace fine gravel
Middleton

302.8 Brown very fine silty SAND wet D.Middleton

302.8 Brown fine SAND wet Middleton

A45

A-46

A-47

A-47

MW
NS

NS

NS

312.0

308.4

307.8

306.3

301.4

307.9

307.6

305.7

10.6

0.6

0.2

0.6

ii i.4 u.i 305.4 Sand lens grades very stiff

u.5 310.0 304.3 Silty Sand medium grained with gravel SM
4J

Richards

Wieman
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Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

Brown dense very fine SAND saturated

Middleton

Gray and red brown medium dense to dense very fine to coarse SAND and fine GRAV Middleton

3.8 300.3 Sand very fine to fine silty yellow brown then red gray dense saturated C.F Wall

304.7 SAND fine to coarse with little fine gravel trace to some clay and silt brown very densC.F Wall

Werneiwski

A51 MW 302.2

A52 MW 313.3

A-6 BH 310.4

A-7 BH 309.3

A-8H BH 313.9

BH-10 NS 312.2

$I fJ1Thi iaiwii
A-48 NS 306.3 306.1 0.2 297.2 JBrown very fine to coarse SAND and fine GRAVEL moist Middleton

A-49 BH 314.7 312.2 2.5 228.7
jYellow

brown medium dense very fine SAND saturated

302.0 0.2 298.6 Middleton

308.2 5.1 304.3

308.1 2.3 305.9 SAND silty very fine to fine medium dense saturated brown to gray sandy silt C.F Wall

305.5

305.9 8.0

311.2 1.0 270.8 Red Silt sandy saturated

BH-1 NS 314.3 311 .3 3.0 270.6 Red-brown Sand gravelly poorly sorted medium to coarse grained Poor recovery fror Werneiwski

BH-15A NS 307.2 306.8 0.4 304.5

BH-16 NS 314.9 312.9 2.0 267.4 BrownSandgravellywellsortedwetgravelupto3/4 R.Adams

BH-24

BH-24

NS
NS

320.3

316.3

318.3

303.3

2.0

13.0

269.8 Brown Sand silty fine to medium grained
Adams

269.8 Brown Sand silty medium density moist with trace of clay and gravel Gravel rounds Adams

BH-30

Bl-l-30

NS

NS

309.0

304.3

306.3

302.3

2.8

2.0

269.3 Brown-gray Gravel sandy silty wet Fuller

269.3 Brown Sand clayey gravelly moist to wet Fuller

BH-32-1

Bl-l-34

BH-36

BH-37

NS

NS

NS

NS

NS

309.8

307.9

310.0

305.2

304.0

308.8

305.7

300.5

304.3

303.0

1.0

2.2

9.5

0.9

1.0

270.8 clay contains coarse sand Drexhage

272.8 GravelandSandlens R.Werneiwski

272.2 Tan Sand trace gravel loose wet Well sorted Clean with occasional clayey zones Werneiwski

271.6 Yellow-brown gravel sandy gravel to inch Drexhage Fuller

302 Tan Sand silty saturated Werneiwski

268.2 Brown Silt gravelly sandy very stiff dry Brown Sandy gravel lens Adams

268.0 Yellow-brown sand clean with trace gravel Probably fill Werneiwski

BH-44

BH49

NS

MW
316.7

307.9

311.7

305.9

5.0

2.0

BH49A

BH5

BH-52

BH55

BH-58

BH-6

BH-6

MW
MW
NS

NS

NS

NS
NS

303.8

312.8

307.3

310.6

309.7

315.7

297.7

301.8

310.7

305.3

308.6

308.2

307.7

295.7

2.0

2.1

2.0

2.0

1.5

8.0

2.0

299.3 TanSandsiltywet
R.Werneiwski

267.3 Gray-red Sand lens silty dense moist Werneiwski

276.3 Brown Sand silty gravelly moist Adams

279.6 Brown Sand silty clayey Tilghman

273.0 Brown Sand gravelly poorly sorted dry Wemeiwski

270.2 Brown Sand clayey gravelly loose wet Percent of clay variable throughout Percent Fuller

270.2 Sand silty containing some clay and gravel Loose very wet Fuller

274.6 Sand and Gravel silty clayey Partially sorted wet Werneiwski

269.2 sandy clayey gravel lens Adams

269.2 Brown-gray Sand gravelly occasionally coarse Dense Wet to very wet Adams

293.7 Brown Sand silty trace gravel
Adams

268.5 Gray-brown Sand silty
sand is coarse loose moist Adams

302.2 brown Sand with pockets Tilghrnan

BH6O

BH-64

BH-64

BH-64B

BH-67

MW
MW
MW
NS

NS

N5

309.4

307.7

300.7

297.7

307.5

305.4

305.4

307.4

294.7

297.2

304.5

305.0

4.0

0.3

6.0

0.5
--

3.0

0.4
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Table

Sand Lens Analysis Data Summary Table

Physical Details and Lithologic Descriptions

Niagara Falls Storage Site Lewiston New York

Brown Sand trace raveI medium density

GRAVELLY SANDY SILT MODERATE BROWN MOIST SILTY GRAVELLY SAND J.P SOLLO

Sand Lens Details Hoe

Locjd Type Top Bot Thickness Bottom Uthologic DescrIption Geotogtst

BH-69 NS 307.4 300.4 7.0 271.0 Gray-brown Sand silty trace gravel Medium to dense Wet to saturated Tilghman

BH-71 NS 308.6 305.6 3.0 218.6 TanSandsiltyWet R.Werneiwski

BH-71A NS 309.8 306.8 3.0 303.8 R.Adams

OW1OA MW 307.7 291.0 16.7 278.2

OWl OB MW 297.6 290.6 7.0 289.6 SILTY GRAVELLY SAND GRAYISH RED J.P SOLLO

OW-i 1A

OWl

MW
MW

306.6

311.3

301.6

304.8

5.0

6.5

280.4 GRAVELLY CLAYEY SILT MODERATE BROWN FINE-GRAINED WET J.P SOLLO

301.8 GRAVELLY SANDY SILT MODERATE BROWN DENSE J.P SOLLO

OW13B

OWI4A
OW15A

MW
MW
MW

307.6

312.8

312.5

306.9

309.8

309.5

0.7

3.0

3.0

305.6 SANDloose J.P.SOLLO

274.2 Atkinson/SOLLO

273.3 Atkinson

OW15A MW 308.8 307.3 1.5 273.3 Atkinson

OW15B MW 312.5 309.5 3.0 306.1 Middleton

OWI6A MW 312.1 309.8 2.3 273.9 Atkinson

OWI6B

OW17A
OWI7A

MW
MW
MW

311.8

312.3

306.0

309.5

307.7

303.2

2.3

4.6

2.8

305.4

276.2

276.2

Middleton

Atkinson

Atkinson

OWI7B

OW-18A

OWI8B

OW1A

MW 312.6

MW 313.1

MW 312.7

MW 316.3

308.0

304.1

303.7

311.3

4.6

9.0

9.0

5.0

301.8

271.8

302.6

272.3

Atkinson

J.SOLLO

J.SOLLO

Balone/Atkinson

OWIB
OW3A
OW4A

MW
MW
MW

316.3

300.2

314.6

311.3

296.2

306.6

5.0 302.3

4.0 277.3

8.0 276.9

Balone/Atkinson

Balone/Atkinson

Balone/Atkinson

OW4B MW 314.5 306.5 8.0 300.5 Balone/Atkinson

OW6A MW 315.4 314.4 1.0 279.2 SILT Atkinson

OW6A
OW6B
OW6B

MW
MW
MW

309.9

315.4

309.9

304.8

314.4

304.8

5.1

1.0

5.1

279.2 SILT Atkinson

302.4 SILT Atkinson

302.4 SILT Atkinson

PZ-75

W-16

NS

NS

313.5

318.5

311.5

318.2

2.0

0.3

309.5 Red brown to yellow brown very fine sand saturated RAK

306.3 Fine silty sand with trace clay saturated EK

303.8 Sandandgravellens EKW-17 NS 317.0 316.8 0.2
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

_______________________ BCT

tocjd Oount Penetrated

101 No

102 No

103 No

201 Yes__i
203 Yes

204 Yes

205 Yes

206 Yes

207 Yes

208 Yes

209 Yes

210 Yes

211 Yes

212 Yes

213 Yes

214 Yes

215A Yes

217 Yes

2A001 Yes

2A002 Yes

2A003 Yes

2B001 Yes

2B002 Yes

2B006 Yes

2C001 Yes

301 Yes

302

303 No

304 Yes

305 Yes

306 Yes

307 Yes

308 Yes

309 Yes

310 Yes

311 Yes

312 No

313 Yes

401 Yes

402 Yes

403 Yes

404 No

405 No

406 Yes

407 No

408 No
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

411 Yes

412 No

413 Yes

414 Yes

415 No

416 Yes

417 Yes

418 Yes

419 Yes

420 No

421 No

422 No

423 Yes

424 Yes

425 Yes

4D001 Yes

4D002 Yes

4D003 Yes

4D004 Yes

4D005 Yes

4D006 Yes

501 Yes

502 Yes

503 Yes

504 Yes

505 Yes

506 Yes

601 Yes

602 Yes

603 Yes

604 Yes

605 Yes

607 Yes

801 Yes

802 Yes

803 Yes

804 Yes

805 Yes

806 Yes

807 Yes

808 Yes

809 Yes

810 No

811 Yes

812 Yes

813 No

814 Yes

410 Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

_______________________ BCT

ocJd count Penetrated

815 Yes

816 Yes

817 Yes

818 Yes

819 Yes

820 Yes

821 No

822 Yes

823 Yes

824 Yes

825 Yes

830 Yes

A-b No

A-12 Yes

A-14H Yes

A-15 Yes

A-16 Yes

A-17 Yes

A-19 Yes

A-2 No

A-20 Yes

A-21 No

A-23 Yes

A23A Yes

A-24 Yes

A-25 Yes

A-26 Yes

A-27 Yes

A-28 Yes

A-29P Yes

A-3 Yes

A-30 Yes

A-31 Yes

A-32 Yes

A-33P Yes

A-35 Yes

A-36P Yes

A-37 Yes

A-38 Yes

A-39 Yes

A-4 Yes

A-40P Yes

A-41 Yes

A42 Yes

A43 Yes

A-44 Yes

A45 Yes

A-46 Yes
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Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

A-48 Yes

A-49 Yes

A-5 Yes

A50 Yes

A51 Yes

A52 No

A-6 Yes

A-7 Yes

A-8H Yes

BI Yes

B-I Yes

BlO Yes

B-lU Yes

B-lOU Yes

B-bOA Yes

B-1O1 Yes

B-lOlA Yes

B-102 Yes

B-103 Yes

B-104 Yes

B-104A Yes

B-105 Yes

B-106 Yes

B-106A Yes

B-107 Yes

B-107A Yes

B-108 Yes

B-109 Yes

Bli Yes

B-li Yes

B-hO Yes

B-ill Yes

B-ii2 Yes

B-113 Yes

B-114 Yes

B-115 Yes

B-116 Yes

B12 Yes

B-12 Yes

B13 Yes

B-i3 Yes

Bi4 Yes

B-14 Yes

B15 Yes

B-15 Yes

B16 Yes

B-16 Yes

A-47 Yes
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Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

B18 Yes

B2 Yes

B-2 Yes

B-20 Yes

B-21 Yes

B-21A Yes

B-22 Yes

B-22A Yes

B-22B Yes

B-23 Yes

B-25 Yes

B-26 Yes

B-28 Yes

B3 Yes

B-30 Yes

B-31 Yes

B-32 Yes

B-32A Yes

B-33 Yes

B-33A Yes

B-34 Yes

B-34A Yes

B-35 Yes

B-36 Yes

B-37 Yes

B-38 Yes

B-39 Yes

B4 Yes

B-4 Yes

B-40 Yes

B-41 Yes

B-42 Yes

B-43 Yes

B-43A Yes

B-44 Yes

B-45 Yes

B-46 Yes

B-48 Yes

B-49 Yes

B-49A Yes

B5 Yes

B-5 Yes

B-50 Yes

B-51 Yes

B-52 Yes

B-53 Yes

B-54 Yes

B-17 Yes
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Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara FaUs Storage Site Lewiston New York

B-56 Yes

B-57 Yes

B-58 Yes

B-59 Yes

B-5S Yes

B6 Yes

B-60 Yes

B-61 Yes

B-62 Yes

B-63 Yes

B-64 Yes

B-65 Yes

B-66 Yes

B-67 Yes

B-68 Yes

B-69 Yes

B7 Yes

B-70 Yes

B-71 Yes

B-72 Yes

B-73 Yes

B-74 Yes

B-75 Yes

B-76 Yes

B8 Yes

B-80 Yes

B-81 Yes

B-82 Yes

B-83 Yes

B-84 Yes

B-84A Yes

B-84B Yes

B-85 Yes

B-86 Yes

B-87 Yes

B-88 Yes

B-89 Yes

B9 Yes

B-90 Yes

B-91 Yes

B-92 Yes

B-93 Yes

B-94 Yes

B-95 Yes

B-95A Yes

B-96 Yes

B-96A Yes
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Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

B-97A Yes

B-97B Yes

B-98 Yes

B-99 Yes

B-99A Yes

BH-10 Yes

BH-13 Yes

BH-14 Yes

BH15 Yes

BH-15A No

BH16 Yes

BH-2 Yes

BH-24 Yes

BH-28 Yes

BH-29 Yes

BH-30 Yes

BH-30A Yes

BH-32-1 Yes

BH-33 Yes

BH-34 Yes

BH-35 Yes

BH-36 Yes

BH-36A Yes

BH-37 Yes

BH38 Yes

BH-39 Yes

BH-40 Yes

BH-40A Yes

BH-42 Yes

BH-44 Yes

BH-45 Yes

BH-46 Yes

BH-47 Yes

BH48 Yes

BH49 Yes

BH49A Yes

BH5 Yes

BH5O Yes

BH5I Yes

BH-52 Yes

BH-53 Yes

BH-55 Yes

BH-56 Yes

BH-58 Yes

BH-58A Yes

BH59 Yes

BH-6 Yes

B-97 Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

BH6I Yes

BH63 Yes

BH-64 Yes

BH-64A Yes

BH-65 Yes

BH-66 Yes

BH-67 Yes

BH-68 Yes

BH-68A No

BH-69 Yes

BH-7 Yes

BH7O Yes

BH-71 Yes

BH-71A Yes

BH-72 No

BH-77 No

BH-8 Yes

BH-9 Yes

BWO1D Yes

BWO1S Yes

BWO2D Yes

BWO2S Yes

BWO3D Yes

BWO3S Yes

BWO4D Yes

BWO4S Yes

BWO5D Yes

BWO5S Yes

BW-2S-CC Yes

BW-2S-CD Yes

DAlI-I Yes

DA34-1 Yes

DA35-1 Yes

EB-1D Yes

EWOI Yes

EWO2 Yes

EWO3 Yes

EWO4 Yes

EWO5 Yes

EWO6 Yes

EWO7 Yes

F1OIS Yes

F1O2D Yes

F1O2S Yes

FIO3S Yes

F3OIS Yes

Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

F302S Yes

F5801D Yes

F5801S Yes

F58015-1 Yes

F5801S-2 Yes

F5802S Yes

F8OIS Yes

F8O2LD Yes

F802S Yes

F8O2UD Yes

F9OID Yes

F9OIS Yes

F902S Yes

F903S Yes

FPOID Yes

FPO1S Yes

G-1-1 Yes

G-1-2 Yes

G-12-1 Yes

G-12-2 Yes

G-12-3 Yes

G-12-4 Yes

G-12-5 Yes

G-1-3 Yes

G-13-1 Yes

G-13-2 Yes

G-13-4 Yes

G-1-4 Yes

G14-4 Yes

G-1-5 Yes

G-15-1 Yes

G-15-2 Yes

G-15-4 Yes

G-16-2 Yes

G-16-3 Yes

G-17-1 Yes

G-18-2 Yes

G-18-4 Yes

G-19-2 Yes

G-19-4 Yes

G-21 Yes

G-2-1 Yes

G-2-2 Yes

G-2-4 Yes

G-3-1 Yes

G-3-2 Yes

G-4-1 Yes

F302D Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

G-4-3

G-4-4A Yes

G-4-5 Yes

G-5-2 Yes

G-6-1 Yes

G-6-3 Yes

G-7-2 Yes

G-7-4 Yes

G-8-1 Yes

G-8-2 Yes

G-8-3 Yes

G-9-1 Yes

G-9-2 Yes

G-9-3 Yes

GW-IA Yes

GW-IB Yes

GW-2A Yes

GW-2B Yes

GW-3A Yes

GW-3B Yes

GW-4B Yes

GZROIS Yes

GZRO2S Yes

GZRO3S Yes

GZRO4S Yes

MW-I Yes

MW-13D Yes

MW-14D Yes

MW-16 Yes

MW-17 Yes

MW-3-2S-I Yes

MW-3-2S-l Yes

MW-3-2S-IS Yes

MW-3-2S-IW Yes

MW-3-2S-2W Yes

MW-3-2S-CC Yes

MW-3-2S-CD Yes

OWIOA Yes

OW1OB Yes

OW-IIA Yes

OWIIB Yes

OW-12A Yes

OW12B

OW13A Yes

OWI3B Yes

OWI4A Yes

OW14B Yes

Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

OWI6A Yes

OWI6B Yes

OWI7A Yes

OWI7B Yes

OW-18A Yes

OWI8B No

OWIA Yes

OWIB Yes

OW2A Yes

OW2B Yes

OW3A Yes

OW3B Yes

OW4A Yes

OW4B Yes

OW5A Yes

OW-5B Yes

OW6A Yes

OW6B Yes

OW7A Yes

OW7B Yes

OW8A Yes

OW9A Yes

PIOOIS Yes

PIOO2S Yes

PIIOIS Yes

P11O2S Yes

PIIO3S Yes

PIIO4S Yes

P1IO5S Yes

PI2OIS Yes

PI2O2S Yes

P7O1S Yes

P702S Yes

P703S Yes

PANO1 Yes

PANO2 Yes

PANO3 Yes

PANO4 Yes

PASO4 Yes

PB Yes

PBNO2 Yes

PBNO3 Yes

PBNO4 Yes

PBSO1 Yes

PBSO2 Yes

PBSO3 Yes

OWI5B Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

PEW2OI Yes

PEW2O2 Yes

PEW2O3 Yes

PEW2O4 Yes

PEW7OI Yes

PEW7O2 Yes

PEW7O3 Yes

PEW7O4 Yes

PZ-I1M Yes

PZ-14M Yes

PZ-15D Yes

PZ-15M Yes

PZ-16M Yes

PZ-17M Yes

PZ-18D Yes

PZ-18M Yes

PZ-19M Yes

PZ19S Yes

PZ-IM Yes

PZ-20M Yes

PZ-21D Yes

PZ-21M Yes

PZ-21S Yes

PZ-22D Yes

PZ-22M Yes

PZ-23D Yes

PZ-23M Yes

PZ-23S Yes

PZ.-24M Yes

PZ-25M Yes

PZ-25S Yes

PZ-2M Yes

PZ-3M Yes

PZ-4D Yes

PZ-4M Yes

PZ-5M Yes

PZ-6D Yes

PZ-75 Yes

PZ-7M Yes

PZ-8D Yes

PZ-8M Yes

PZ-9M Yes

RIOID Yes

R1O1S Yes

RIO2D Yes

RIO2S Yes

R1O2SR Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

RIO3S Yes

RIO4D Yes

RIO4S Yes

RIO5D Yes

RIO5S Yes

RIO6D Yes

RIO6S Yes

R1O7D Yes

RIO7S Yes

R1O8D Yes

RIO8S Yes

R1O8SR Yes

RIO9D Yes

RIO9S Yes

RIIOD Yes

RIIOS Yes

R11OSR Yes

RIIID Yes

RIIIS Yes

RII2S Yes

RII3S Yes

R1I4D Yes

RI14S Yes

RII5S Yes

R1I6D Yes

RII6S Yes

R1NO8S Yes

RIPOIS Yes

RIPO2S Yes

RIPO3S Yes

RIPO4S Yes

R1PO5S Yes

R1PO6S Yes

RIPO7S Yes

R1PO8S Yes

RIPO9S Yes

R1P1OS Yes

S05 No

S06 NC

SB-I Yes

SB2 Yes

SB-2 Yes

SB3 Yes

SB-3 Yes

SP-IOD Yes

SP-IOM Yes

SP-11D Yes

Yes

Page 13 of 17



Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

SP-12M Yes

SP-13D Yes

SP-13M Yes

SP-14D Yes

SP-ID Yes

SP-1M Yes

SP-2D Yes

SP-2M Yes

SP-3D Yes

SP-3M Yes

SP-4D Yes

SP-4M Yes

SP-6D Yes

SP-7D Yes

SP-8D Yes

SP-9D Yes

SP-9M Yes

T42-1 Yes

T42-2 Yes

T42-3 Yes

T42-4 Yes

T50-I Yes

T50-2 Yes

T50-3 Yes

T50-4 Yes

TFE-1 Yes

TFE-2 Yes

TFE-3 Yes

TFE-4 Yes

TFE-5 Yes

TFE-6 Yes

TMW-I S-I Yes

TMW-IS-IN Yes

TMW-1 S-IS Yes

TMW-1S-1W Yes

TMW-1 S-2N Yes

TMWIS2S Yes

TMW-1S-2W Yes

TMW-IS-3N Yes

TMW-1S-3N-IE Yes

TMW-IS-3N-IN Yes

TMW-1S-3N-IW Yes

TMW-1S-3N-2NW Yes

TMW-1S-3N-2W Yes

TMW-IS-3N-3NW Yes

TMW-1S-3N-4NW Yes

TMW-IS-3N-5NW Yes

SP-12D Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

TMW-IS-3N-SE Yes

TMW-IS-3N-SW Yes

TMW-IS-35 Yes

TMW-1S-4S Yes

TMW-5S-1 Yes

TMW-5S-1S Yes

TMW-5S-IW Yes

TMW-5S-3W Yes

TMW-5S-4W Yes

TPO4S Yes

TWOIS Yes

TWO2S Yes

TWO3D Yes

TWO3S Yes

TWO5S Yes

TWO7S Yes

TWO8D Yes

TWO8S Yes

TWO9D Yes

TWO9S Yes

TW1OD Yes

TWIOS Yes

TWIIS Yes

TWI2S Yes

TWI3S Yes

TWI4S Yes

TWI5D Yes

TWI5S Yes

TWI6S Yes

TWI7S Yes

TWI8S Yes

T\NI9S Yes

TW2OS Yes

TW2IS Yes

TW22S Yes

TW23S Yes

TW24S Yes

TW25S Yes

TW26S Yes

TW27S Yes

TW28S Yes

TW29S Yes

TW3OD Yes

W-10 Yes

W1001D Yes

W1001S Yes

WIOO2S Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

WIOIS Yes

W1O2S Yes

W1IOID Yes

WIIO1S Yes

W1IO2D Yes

WI1O2S Yes

WIIO3D Yes

W11O3S Yes

W11O4D Yes

W11O4S Yes

WIIO5D Yes

WIIO5S Yes

WIIO6D Yes

W11065 Yes

WIIO7D Yes

WIIO7S Yes

WIIO8D Yes

WIIO8S Yes

WIIO9D Yes

WI1O9S Yes

W-12 Yes

W12015 Yes

W1202S Yes

W1203S Yes

W1204D Yes

W12045 Yes

W1205D Yes

W1205S Yes

W1206D Yes

W12065 Yes

W1207D Yes

W1207S Yes

W1208S Yes

WI2ILD Yes

W12IUD Yes

WI22LD Yes

WI22UD Yes

WI23LD Yes

W123UD Yes

W128LD Yes

WI28UD Yes

W-16 Yes

W-17 Yes

W-1R2 Yes

W-2 Yes

W2OID Yes

W201 Yes

WIO1D Yes
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Table

Sand Lens Analysis Data Summary Table

Count of Sand Lens Occurrences

Niagara Falls Storage Site Lewiston New York

W2P2LD

W2O2UD Yes

W-3 Yes

W3OID Yes

W3015 Yes

W302S Yes

W303S Yes

3ACwM Yes

W-3R Yes

W4kc1L._
W4PID Yes

W4PIS Yes

W402S Yes

Yes

W-5 Yes

W5PID Yes

W5PIS Yes

W502S Yes

W-6 Yes

W6PID Yes

W6P1S Yes

W6P2S Yes

W603S Yes

W-7 Yes

W7PID Yes

W7P1S Yes

W7P2D Yes

W7P2S Yes

W7P3D Yes

W7P3S Yes

W7P4D Yes

W7P4S Yes

W7P5D Yes

W7P5S Yes

W-8R Yes

W-9 Yes

wDAP1D Yes

WSPIS Yes

Z-21 Yes

Z-22 Yes

Z-23 Yes

Z-24 Yes

Yes
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Table

Sand Lens Analysis Data Summary Table

Screened Lithologic Units

Niagara Falls Storage Site Lewiston New York

NFSS 201A

NFSS 203A oj

NFSS 302A

NFSS j303A 01

NFSS 404A Oj ol

NFSS 411A 00NFS5j oJ
1NFSS505
NFSS 808A

NFSS 810A

NFSS 816

A43 Oj

NFSS A51 01

BH-15A o1 oj
N__J14 Ot 01

NF Oi

NFSS OWO4B öf ol ol 61

NFSS OWO6B 01

NFSS OWi0B 9j
NFSS OWI1B

NFSS OWI3B ol olt1__L__ ____I_
NF \N 11 ol 9.1

01

NFSS OWI7B ol

NFSS A42 ói

INFSS A45

A52 01

NFSS BH-40A Oj

NFSS BH 64B 01

NFSS BH-71A 01 01 01

NFSS OWI8B

NFSS 213A 001
NFSS 215A 01

NFSS 603A 0_ 61

NFSS 606A

NFSS A-41
61

NESS A50

INFSS BH-30A oIl 01

NFSS BH 36A

NFSS BH-47A oj

NFSS BH-56 ol

JL
NFSS BH9 61 Ij

__9L
NFSS OW02B
NESS OWO3B

01

NFSS OWO5B 01 or
NESS OWO7B ol

NFSS OWO8B
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1NFSS OWO9B Oj
61

OW1B ..1.. .91
NFSSJOW14B.O lOO 0O0o.o
NESS A-35 01

LNFSS 49 OL
INFSS BHI

FNFSS BH-16 or it oF

is BH-28 111
NFSS BH-29

NFSS BH-36

NESS BH-39

FSS BH-40 11

NFSS 4H44T_o _P ..it JIi_
NFSSBH-46 1_ 1.j

NFSS BH47

NFSS BH48
NFSS BH49

NFSS BH5

NESS ..i __i __
NFSS tBH5I il

iJFSS
0j O1

NFSS IBI-53 1_
NFSS BH57 04_ .__1i
NFS BH58 14

NFSS BH59 Ii

NFSS BH6O ._
jNFS_ BH61 00 Ti
NFSS BH62 o1

BH63

NFSS Lt4 ij Pt..... 1J

NFSS BH-65

NFSS BH-67

BH-68 6T Oil
NFSS BH-69 oro 01 1111

..L
NESS BHJ1 il

FNFSSOWOIA
owo2AJ .._

NFSS JçWO3A
INFSS owo4A
NESS OWO5A

NFSS OW06 01

NFSS OWO7A

OWO8A 10I 1.P
OWO9A

NFSS OWIOA 01

NFSS OWIIA

NFSS OWI2A 01
....................t.

NFSS OWI3A 11 9J

NFSS OWI4A
ff

01

NFSS OW15A Oj

Page of 12



NFSS OW16A
NFSS OW17A 11

NFSS OW18A P1

ML W-l0 11 PI
ifML

1W7 11

ML if Oif

SP-6M P1

IML lpZ-ilS 0____
ML PZ-i5S 01 01

ixr_i .9I__
ML Pz-21s ô1ö1
ML PZ-23S

ML PZ-25S 00
ML PZ-4S ... qL

PZ-8S 0i

tM Blo 0O Oi1 01

ML Bii
0if l..L

itI
B13 PL__ 9._ 0___

ML B14

ML B15

ML __.. i.__
ML B2 Oj P1

ML B3 11

ML B4 ol 01
i1 01

ML B5 0.1

rML
1B6 o_1__

ML B7 9L._._

ML B8 ot Ii ii Oif

ML EB-1D1 __O P_11
ML GWiA 0110 Oif

L1L GW-IB .c_ Pt IL _P1
ML GW-2A 1-
ML GW-2B ._0
ML GW-3B 01

ML GW-4B o1 ii
01

ML MW-i

JY _i1PJ _O
ML MW-14D 01 11

ML MW-16

ML MW-17 01

ML PZ-IIM 0100 01 01 01

ML PZ-15D oio 01

ML PZ-16M 11

ML PZ-17M ol 01

ML PZ-18D 01

ML 18M1 P__P i1
ML PZ-19M_J p1
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EML PZIM iIi
FAL Z-2ork oF

oj

ML PZ-21D 001 Oj
rHL L___1

ML PZ-22Mj0 iO IO 01

jML jfZ-23D 01 001 iJ

ML PZ-23M

ML1PZ-24M 00 t0 i0
ML PZ-25M O1t OO o1

ML PZ-4D

ML PZ-4M Oi iF

ML PZ-5M 0i_
ML PZ-6D ol 01

1L ol
14_

ML PZ-8P O_OL
ML PZ-8M 9J_ oF

LlL_ Z-9M _0 Ui

ML SP-IOD ol 00_O lj

ML SP-IOM 11 01 oj

ML SP-1ID 00
ML SP-12D

01
ii

.L.h.i iiiTIHITI
ML SPI3M

ML SP-14D 1J

ML SP-1D UIL_
ML _93_PL_oqjo1
ML SP-2M UI oo
ML SP-3D

ML SP-3M UI oF

ML SF 4D o1
ML SP-4M

LML SP6D00 Pj 0P
ML .i ....J
ML SP-8D PL__00 01

LML SP-9M _9..9
ML W-II .9L.... 0O0i
ML W-1R2 01

ML W-2

ML 91 11 P9 .9

ML w-5

ML rW-6t
W8R

CWM DA11I

CWM GZROIS
OJ

cwM .RIO2S

CWM RIO9S ii

cwM RIIIS II opjqjCWM4pt0 110
CWM B-lOlA
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CWM B-102A 01

CWM B-104A ol 11 01

1iioA 01
mi

ICWM B-108A 10 p1

lcwM

CWM6A OIl 0000
CWM B-99A 11

01 01

CWM PIS

CWM BW02S OJ 00 Oj

CWM BWO3S ol 01

cwi
CWM 1BWO5S 01 oj

CWM DA34 01ÔF ol dl

1CWM jEWO2

CWM EWO3 qL_0__
CWM EWO4 01 00 001
CWM JEWO5 O1j_ 9L_
CWM EWO6 lj_ 9_

_O _9L _9
CWM FIOIS 01

FIO2S L_ 01

.CWM F1O3S Q_ qj

CW 30lS 1_ 01

CWM F302S 11 01 01

.CWM F5801S 01

CWM F025 9.
CWM IF P1 _0 _1 .01

CWMF802S id
i.c wri F90S_ j_ ___
CWM F902S 01 01

CWM F903S 01 01

CWM FPOIS 01

G-l0-4A

CWM G-l1-2 lj 11

CWM1G -11-4 01 dl

G-12-4 ftO
CWM G-13-4 01

CWM G-l-4j_ _9 01

cwM G-14-4 11

WM G-15-4 __0_9 olo
CWM G-16-3 Dl

CWM G-17-4A ol Il 0T
CWM G-18-4 it ôi

CWM G-19-4 01 ol

CWM G2O4t 01 01

CWM G-4-4A 01

CWM lª-4-4B

CWM G-5-4 ii 01

CWM G-74

cwM ot

CWM G94 01

cwMGZRO2S
CWM 1GZR03S

CWM GzRO4s oo 01
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CWMPIOO1S 0j 01

CWMIPIOO2SLOI 110
04_0

CWM P11O2SJ 01 O0 01

0_
CWM 01

CWM PIIO5S 0j_j
CWM PI2OIS 01 il

Oj 01

IcWM P1202S
Oi

ICWM P7O1S oF Il 0Oj
ICWM P702S 01 01

WM 11

CWM PANOI

CWM PAN02 _ci
CWM PANO3 11

CWM PANO4 fl 0j IO1 01 t01
jCWM PASOI 11 01 01

CWM PASO2 011 00
CWM
CWM.PASO4 19 ol 00
CWM
CWM PBNOI 01 O0

PBNO2 01 oi 01

CWM PBNO4 ji
PBSO1 olO 91 P1.__ 0j

_0 9j 9L.__
1CWM PBSO3

CWM PBSO4 It Oj

CWM fPEW2OI 11 00O
CWM PEW2O2 ol

ICWM PEW2O3
ci

jCWMPEW204J 11 01 94

tCWM 1I
CWM PEW7O2

9_ Ii OO
CWM PEW7O4 ol

CWM RIOIS Ut 11 01

CWM RIO2SR 01

103S _i_
R1O4S OL_ POjO

CWM R1O5S 01

.CWM RIO6S

CWM RIO7S Oj
CW/1 R1O8S 9j

RIO8SR 01

CWM RIbS ol UI ol

CWM RlIOSR 0t 011J RII2S 01 9t-0
CWM RII3S Ôi__
CWM R114S Ii _99l
cwM RII5S II Ii UI 01

CWM RII6SWMINO8S
CWM
CWM R1PP2S Oj
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_Lii
RIPO4S O1i1 .....PJ......

ICWM RIPO5S 11 01 01 0J

R1P06Sj 011 01

\AIA R1P07Sj 11j00
CWM RIPO8S 11 01

......--.------------%---.-

CWM 1R1P09S 01 11 ___L
CWM RIPIOSI __9 1t__9L__Q 01 0j

CWM o1

CVM r...p1 f_ __
ICW TWOS II O0 01 0o
cWMTWO3S
CWM ol

cw lwo7sJ i4 ol

Icw 1W09S __ OL P4_
rrwios 0_ 11

00 01

ICWM TWIIS ol 01

CWM TWI2S ar di

CWM TW l3Sr _9
CWM T\NI6S iT 11

cwM Tw17s _jJ IL_of Oj oliM_ __qi _P i_
CWM TWI9S 01 Pj

ICWM1TW2OS ol 01ii sbi __
CWM TW245.- _4-__

ICWM TW25S 01

CWM TW265 -_ _t_ -9L_ .9

CWM -rw27S 01---_ --CWMTW29S oj 01 oo1
CWM IW1001S 01

CWMWO2S 001
CWM wiols

CWM IW1O2S Ol 01di ote Thj
CWMW11O2Si.. .._

01 01001
CWM WIIO4S ol il

cl WIIO5S _4__
CWM W11O6S -_ L_ 1J__
WM W1IO7S 00 o1

ciyi__2w 11085 01__

CWM .W1109S

CWMWI2O1S
--

010
W12025

CWM W1203S 01 94__ 94

CWM W12045 ii 01 01.---.4.---- --- -- --WM W12055 01 ol ol--------
CWM W12065 11 ol

CWM W12075 11
13

01

1CVVtWI2O8S ora III
CWM JiS öl

--
.-

----- .---. .- .-.-....... --..--- -. __j ..----.
CWM W3O1S o1

CWM W302S 9j__
CWM 00
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cw iJ 11o 1iii _i
CWM W402S 61

LCWM 5S _q.__pi
cwM W5O2SO 11 çj o0
kYYM W601S ol

CWM W602S 01 016Tôi
CWM W7O1S 01 0j OJ Oj

CWMjW702S10l ...

ji......
........

CWM W705S 03

cwM wso1s 01 0r o1
.91 13 9i

CW .4_.H__.0 0103 001
CWM Z-23

04
13 01

WM 9._._0L
CWM IB100A

LcLJ J-1P _Qi ..._ 001 03

CWM 91 .Pi

ICWMB-IP7A 013
CWM lB-lb 01 01-.
CW .ii 11CWMB11230 Oj iL..... I10
CWM J-113 01

CWM B114 00
CWM 4i itI 0J

CWM-ii6 .0

FCWM B-21 01 03

CWM B-21A oJ 03 0j

CWM 61 Il

cwM B-22A ii Il 01

61

CWM B-32A 03 11L._..__
CWM B33 ._9__PL .....9_ 01 13

CWM B-33A ..PL ..Qi iL .9.
ICWM B-34 oF

CWM B-34A 9_... cL ol

CWM B-35 11

CWM B-36 03 03 03

CWM B37 61

CWM B38 _1 Il

ICWM _991 03

PYY. .. 9_9 6i
CWMIB4O .. .... 03

ICWM B-41 01 03
.-J-...... ..

CWM B42 01 .9L o0Ij
CWM B-43 03 01
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Table

Sand Lens Analysis Data Summary Table

Summary of Statistics Performed on Hydrograph Data 1999-2002

Niagara Falls Storage Site Lewiston New York

UWBZ Wells Not Screened in Sand Lenses

201A 51 313.49 3.72j 307.51 316.78J
9.27

ii Tai 312.58 317.171 4.59

16 31306 31601 295io ig56 52 3iT89 3i813 24

404A 3i383 275 3098 3lS72 592

r4T1K
5J 3132i 459 30657 3i873 1216

415A 31359 312 30933 318iT 868IP 3O414 627 2981 3i312 1502

808A 3i048 567 30368 3WöT 1233

Ii4 3b Th .9 I5.f8 129
ii6 51 317.39 1.18 315.67 3fT 2.84__oi-312.94 308991 316.41 .4

A43 20 312 172J 308 77 3Tt 68

rA45 31086 Tii 313941 569
rr i1 31144 272 30619 315551 936

A52 20 3123 2311 30567 31592 1025

149A ir 31574 68 31061 31f 97

OWO4B 20 31465 2Tt 31081 317411 660

IOWO6B 191 3154 182j 31163 31793 630
OW1OB 18 31398 37 3037t 31742 1371

ØT 313 661

10W1 5B 171 314.92 3.29 3059
OW16B 17 3154 232 311 3i8j 671

OWi7B 18 3l499j 25i 3lO48 31853j 805

18 314.92 2.59 309.421 1.J
Average StdDev 3.01

UWBZ Wells with Sand Lens Alon Screen

312971i3j54163
3.23j

61 314.061 6.50

1603A 51 314.671 51 310.421

606A 5t 312 88 306 318 21 1199

F50 18 309.43 1Y4I .8 16
OWO1B 2O 316 05 25 309 59 318 55j
5W02B 201 31624 2031 31215 3l863 648
OW03B 20 31521 2O2 T1ipLT 317651 666
FOWO5B 201 312 87 333 3057 316 78j 1108

OW07B1 13 30971 369 30493 31513 1020
OWO8B 17 312 48 671 306 316 46 1007



Table

Sand Lens Analysis Data Summary Table

Summary of Statistics Performed on Hydrograph Data 1999-2002

Niagara Falls Storage Site Lewiston New York

OWO9B 310.851 12.46

Iw
Iowt4 TT 18 31508 341 3O77 31832 1062

Average SfdDev 3.23

LWBZ WeDs

A23A 15 311.91 2.51 6.28 305.79 314.95

1BH12 313.06 2.52 6.35 306.81 316.13

BH15 31325 296 879 30686 31903tI44 ThJ 983 30469 31611

BH49 31107 234 548 30600 31405

BH5 15 311.70 2.41 5.83 306.40 314.79

IBH5O 310.38 2.68 7.19 306.11 313.85

ii-i5 31276 264 697 30689 31601

BH57 313.19 2.64 6.96 307.27 316.46

rri 31302 30628 31605

1BH6O 314.19 3.23 10.44 306.22 318.43

IBH6I 30897 261 681 30444 31246

1BH62 308.95 2.45 5.99 304.09 312.34

jBH63 313.32 2.77 7.66 306.32 316.58

BH-64 311.37 2.62 6.87 307.55 316.58

BH70 15 312.29 2.41 5.81 306.50 315.24

OW10A 13 31227 218 476 30713 31498
OW11A 13 31243 247 610 30679 31531

OW 12A 12 31275 252 636 30666 31539
FöW13A 13 312 71 258 664 30705 31597

10W14A 13 2.31 5.36 306.50 314.84

OW15A 13 311.14 2.26 5.10 306.36 313.94

W16A 13 311.78 2.25 5.08 306.94 314.36

OW17A 13 312.43 2.58 6.65 307.44 317.11

rOW.18A 13 31284 218 477 30816 31546

1.98 3.94 309.44 315.26

OW2A 15 311.96 2.54 6.43 306.58 315.79

W3A 15 312 01 26 12 307 21 314 87

OW4A 30 311.91 2.27 5.17 306.83 314.87

öW5A 30 31185 231 533 30673 31486
OW6A 15 31.73 2.38 5.66 306.98 315.89

iöW7A 311.75 61 6.828A 13 2.24

IOW9A 13 312.10 2.41 5.81 306.77 314.92

Average StdDev 2.50



Table

Sand Lens Analysis Data Summary Table

Summary of Statistics Performed on Hydrograph Data 1999-2002

Niagara Falls Storage Site Lewiston New York

UWBZ Wells Not Screened in Sand Lenses

201 313.49 3.72 307.51 316.78 9.27

UWBZ Wells with Sand Lens Along Screen

IVdNJ U1 JIP ____
213A 312.76 2.97 309.11 315.41 6.30

215A 310.63 3.23 307.56 314.06 6.50

603A 314.67 3.15 310.42 317.62 7.20

606A 312.46 4.88 306.24 318.23 11.99

A50 18 309.43 1.74 305.85 312.08 6.23

OWO1B 20 316.05 2.56 309.59 318.55 8.96

OWO2B 20 316.24 2.03 312.15 318.63 6.48

OWO3B 20 315.21 2.02 310.99 317.65 6.66

OWO5B 20 312.87 3.33 305.7 316.78 11.08

OWO7B 13 309.71 3.69 304.93 315.13 10.20

OWO8B 17 312.48 3.67 306.39 316.46 10.07

203A 315.67 1.84 312.58 317.17 4.59

302A 314.6 1.16 313.06 316.01 2.95

303A 315.56 2.52 311.89 318.13 6.24

404A 313.83 2.75 309.8 315.72 5.92

411A 313.21 4.59 306.57 318.73 12.16

415A 313.59 3.12 309.33 318.01 8.68

505 304.14 6.27 298.1 313.12 15.02

808A 310.48 5.67 303.68 316.01 12.33

810A 308.31 5.98 302.19 315.18 12.99

816 317.39 1.18 315.67 318.51 2.84

A42 20 312.94 2.34 308.99 316.4 7.41

A43 20 312.9 1.72 308.77 315.45 6.68

A45 19 310.86 1.64 308.25 313.94 5.69

A51 19 311.44 2.72 306.19 315.55 9.36

A52 20 312.3 2.31 305.67 315.92 10.25

BH49A 19 315.74 2.68 310.61 318.58 7.97

OWO4B 20 314.65 2.21 310.81 317.41 6.60

OWO6B 19 315.4 1.82 311.63 317.93 6.30

OWIOB 18 313.98 3.7 303.71 317.42 13.71

OWIIB 18 313.14 4.21 304.89 317.65 12.76

OWI3B 18 313.66 3.28 305.16 318.29 13.13

OWI5B 17 314.92 3.29 308.59 318.56 9.97

OWI6B 17 315.45 2.32 311.68 318.39 6.71

OWI7B 18 314.99 2.51 310.48 318.53 8.05

OW18B 18 314.92 2.59 309.42 317.62 8.20

Average StdDev 3.01



Table

Sand Lens Analysis Data Summary Table

Summary of Statistics Performed on Hydrograph Data 1999-2002

Niagara Falls Storage Site Lewiston New York

IOWO9B 18 310.851 4.4 304.111 316.571 12.46

OW12B 18 311.3 4.07 304.77 316.25 11.48

OWI4B 18 315.08 3.41 307.7 318.32 10.62

Average StdDev 3.23

LWBZ Wells

A23A 15 311.91 2.51 6.28 305.79 314.95

BHI2 15 313.06 2.52 6.35 306.81 316.13

BHI5 15 313.25 2.96 8.79 306.86 319.03

BH48 15 313.40 3.14 9.83 304.69 316.71

BH49 15 311.07 2.34 5.48 306.00 314.05

BH5 15 311.70 2.41 5.83 306.40 314.79

BH5O 15 310.38 2.68 7.19 306.11 313.85

BH5I 15 312.76 2.64 6.97 306.89 316.01

BH57 15 313.19 2.64 6.96 307.27 316.46

BH59 15 313.02 2.58 6.65 306.28 316.05

BH6O 15 314.19 3.23 10.44 306.22 318.43

BH61 15 308.97 2.61 6.81 304.44 312.46

BH62 15 308.95 2.45 5.99 304.09 312.34

BH63 15 313.32 2.77 7.66 306.32 316.58

BH-64 15 311.37 2.62 6.87 307.55 316.58

BH7O 15 312.29 2.41 5.81 306.50 315.24

OWIOA 13 312.27 2.18 4.76 307.13 314.98

OW-hA 13 312.43 2.47 6.10 306.79 315.31

OW-12A 12 312.75 2.52 6.36 306.66 315.39

OWI3A 13 312.71 2.58 6.64 307.05 315.97

OWI4A 13 311.32 2.31 5.36 306.50 314.84

OW15A 13 311.14 2.26 5.10 306.36 313.94

OWI6A 13 311.78 2.25 5.08 306.94 314.36

OWI7A 13 312.43 2.58 6.65 307.44 317.11

OW-18A 13 312.84 2.18 4.77 308.16 315.46

OW1A 14 312.34 1.98 3.94 309.44 315.26

OW2A 15 311.96 2.54 6.43 306.58 315.79

OW3A 15 312.01 2.26 5.12 307.21 314.87

OW4A 30 311.91 2.27 5.17 306.83 314.87

OW5A 30 311.85 2.31 5.33 306.73 314.86

OW6A 15 312.73 2.38 5.66 306.98 315.89

OW7A 13 311.75 2.61 6.82 306.57 315.04

OW8A 13 311.74 2.24 5.03 306.72 314.59

OW9A 13 312.10 2.41 5.81 306.77 314.92

Averaqe StdDev 2.50
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