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BORING NO.:

PROJECT NO.:

PROJECT:

CLIENT:

LOCATION:

BORING DEPTH:

SC-12D

7650-N5I

SHIELD ALLOY
SMC

NEWFIELD. NJ

142 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNEY. EDWARDS

TRC INSPECIOR: MCNORROW

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION: 102.16

INNER CASING ELEVATION: 103.19

DATE STARTED: 1111e190

DATE COMPLETED: 11119190

WATER TABLE LEVEL: 9.0 FT

LOCATION: N 2SBODB.4S

E 1901049.63

NJDEP PEW417 NUMBER: 3135226-0

DEPTH

(Fl) BLOWS SOIL DESCRIPTION

0 - 2 9 11

5 1

2 -4 7 6

5 6

4 6 SB
9 B

6- 6 5

10 1s

a - 10 13 11

8 8

DARK BROWN. FINE TO. MEDIUM SAND. TRACE SILT. MOIST

RECOVERY - 22'

BROWN FINE TO MEDIUM SAND. MOIST

RECOVERY - 1Bl

BROWN/ORANGE FINE TO COARSE SAND. TRACE GRAVEL. MOIST

RECOVERY - 22'

U-12' BROWN FINE SAND. LITTLE SILT. TRACE CLAY. MOIST

12-20" BROWN/ORANGE FINE TO MEDIUM SAND. MOIST

BROWN/ORANGE FINE TO COARSE SAND. TRACE SILT. WET

RECOVERY - 24"

0 0

15 - I7 4 S BROWN FINE TO COARSE SAND. TRACE GRAVEL. WET

4 6 RECOVERY - Ba

20 - 22 8 7 BROWN/ORANGE FINE TO COARSE SAND

17 6 RECOVERY - 10"

CONTINHUED

8* STEEL CASING

4' SCHEDULE 40

PVC RISER

LOCKING COVER

CEMENTI/BENTONITE

GROUT

BENTONITE SLURRY

25 - 27 10 9 BROWN/ORANGE FINE TO COARSE SAND, LITTLE GRAVEL

a 11 RECOVERY - 6*

30 32 6 1 0-3' SAME AS ABOVE

1 3 3-10" DARK GRAY CLAY. VERY STIFF

35 - 37 3 4 0-12' LT. GRAY CLAY. LITTLE SILT

S B 12-18" BROWN SILI. SOME FINE SAND. TRACE CLAY. MOIST

35.1 BOTTOM OF STEEL

CASING

40 - 42 2 3 BROWN FINE TO COARSE SAND

3 S RECOVERY - 8'

CONTINUED ON NEXT PAGE CONTINUED

BORING NO.: 

PROJECT NO.: 

• PROJECT: 

CliENT: 

LOCATION: 

BORING DEPTH: 

DEPTH 

Ifn 

o - 2 

Z 

4 - 6 

6 • 8 

o - 10 

IS . 17 •• 
20 - 22 

2~ - 27 

30 - 32 

3& - 37 

40 - 42 

• 

SC-120 CONTRAClOR: [HPI RE SOILS 

76~0'N~1 DRIllERS: KENNEY, EDIIAROS 

SHIELD ALLOY TRC INSPECTOR: MCHORROII 

SHC DRILLING HETHOO: MUD ROTARY 

IIEIIFIElD. NJ !OROUND ELEVATION: 102.16 

142 FT INNER CASING ELEVATION: 103.19 

BLDIIS SOU DESCRIPlJON 

911 DARK BROliN. fINE TO MEDlUM SAND. TRACE SILT. IIOIST 

!> RECOVERY - 22' 

BROliN FINE TO MEDIUH SAND. HOIST 

6 REtOVERY - IB' 

~ B BROliN/ORANGE FINE TO COARSE SAND. TRACE GRAVEl. HOIST 

9 B RECOV[RY - 22' 

6 S 0-12' BROliN FINE SAND. LITTlE SIll. TRACE CLAY. HOIST 

10 I~ H·20' OROIIN/ORANG[ flHE TO MEOIUH SAND. MOIST 

13 11 BROIIN/ORANGEF I N[ TO COARSE SAND. TRAC[ 51 LT. IIET 

0 0 AECOVERY - 24' 

4 S BROliN FINE TO COARSE SAND. TRACE GRAVEl. lifT 

4 6 RECOVERY - 0' 

8 BROliN/ORANGE FlN[ TO COARSE SAND 

.7 RECOVERY - 10' 

10 9 BROIIN/ORANG[ FI NE TO COARSE SAND. LITTlE GRAVEL 

811 RECOVERY - 6' 

6 0-3' SAME AS A80V[ 

3 3-10' DAAK GRAY CLAY. VERY SlIFF 

3 4 

S B 

2 3 

3 

O-}2' IT. SRAY ClAY. LITTlE SILl 

it-lB' 8ROIIN SILl. SO"E rIllE SAIIO. tRACE CLAY. HOISt 

BROliN FlN[ TO COARSE SAND 

RECOVERY - 8' 

CONTI HUED 011 N[Xl PAG[ 

DATE STARTED: 11116190 

DAl[ COMPLETED: 11/19190 

IIATER TABLE LEVEL: ',0 fT 

LOCATION: N 2~BDOB.4~ 

E 1901049.83 

NJOEP PERHIl NUMBER: 313~226'0 

LITHOLOGY IIEll CONSTRUCTION 

0.0 

CONTINUED CONTINUED 

LOCKI NG COVER 

CEHENT/BEHTONIT E 

GROUT 

0' STHL CASING 

4' SCHEOULE 40 

PVC AISER 

B["TOHJTE SLURRY 

BOTTOH Of STEEL 

tASING 

" 



SC-120 PAGE 2 OF 3

DEPTH

----------------------------------

IFT) BLOWS SOIL DESCRIPTION LITHOLOGY

45 47 2 8 BROWN FINE TO COARSE SAND

9 13 RECOVERY - 12"

so 52 3 5 LI. BROWN FINE TO HEDIUM SAND. TRACE SILT

30 30 RECOVERY -4

55 57 5 11 SAME AS ABOVE WITH THIN WHITE LAYERS OF SILT THROUGHOUT

15 20 RECOVERY - 14"

60 62 10 15 LT. BROWN 10 WHITE FINE 10 MEDIUM SAND 60.0

20 20 RECOVERY - 14"

65 67 9 15 L1. BROWN FINE 10 MEDIUM SAND 65.0

21 21 RECOVERY - 12

70 72 10 15 SAME AS ABOVE

33 31 RECOVERY -8

75 77 22 24 SAME AS ABOVE

28 32 RECOVERY - 12

80 02 20 19 BROWN FINE SAND. TRACE SILT

17 18 RECOVERY -2

BS B7 ID 12 LT. BROWN FINE SAND. TRACE SILT

11 20 RECOVERY - 22'

90 92 15 29 LT. BROWN FINE 10 COARSE SAND

is 18 RECOVERY - 12'

CONTINUED ON NEXT PAGE CONTINUED

WELL CONSTRUCTION

4" SCHEDULE 40

PVC RISER

I

BENTONITE SLURRY

CONTINUED

SC-lZO PAGE 2 or 3 

DEPTH 

1FT) BLOWS SOIL DESCRIPTION LITHOLOGY IIELL CONSTRUCTION 
................ ~ .................................. -.- ............................................................................................................................................ _ ....................................................... ' ....................... .. 

4S - 47 2 B BROIlII FINE TO COARSE SAND 

9 13 RECOVERY - 12" 

so - !">2 3 S L 1. BROliN FINE TO "EDIU" SAND. TRACE SILT 

30 30 RECOVERY - 4· 

S 11 SJJ1E AS ABOVE IIITH THIN IIHITE LAYERS OF SIll THROUGHOUT 

15 20 RECOVERY - 14" 

60 - 62 10 IS LT. BROWN TO IIHITE FINE TO "EDIU" SAND 

20 20 RECOVERY - 14" 

65 - 61 9 IS LT. BROliN FINE TO IIEDIUII SAND 

21 21 RECOVERY - 12" 

10 - 12 10 IS SJJ1E AS ABOVE 

33 31 RECOVERY - B" 

75 - 77 22 24 SJJ1E AS ABOVE 

29 32 RECOVERY - 12" 

90 - B2 20 19 BROliN FINE SAND. TRACE SILT 

17 19 RECOVERY - 2" 

BS - 87 10 lZ LT. 8ROIIN FINE SAND, TRACE SlL T 

11 ZO RECOVERY - ZZ" 

90 - 92 IS 29 IT. BROliN nilE TO COARSE SAND 

16 18 RECOVERY - 12" 

CONTINUED ON NUT PAGE 

60.0 

6S.0 

CONTINUEO CONTINUED 

4" 'SCHEDULE 40 
'I 
~VC RISER 
I 

BE~TONITE SLURRY 

• 



SC-12D PAGE 3 OF 3

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

95 - 97 19 21 LT. BROWN FINE TO COARSE SAND

32 29 RECOVERY - 12"

100 - 102 36 42 BROWN/ORANGE FINE

67 65 RECOVERY - B"

TO COARSE SAND. TRACE SILT

106 - 107 26 52 SAME AS ABOVE

67 100 RECOVERY - 14'

110 - 112 34 100/5"SAME AS ABOVE

RECOVERY - 8'

115 - 117 100/D5 BROWN/RED FINE TO MEDIUM SAND. TRACE SILT

RECOVERY - 3'

142

120 - 122 12 11 BROWN FINE SAND. LITTLE SILT

19 28 RECOVERY - 10

125 -27 12 22 LT. BROWN FINE SAND. LITTLE SILT

20 18 RECOVERY - 12

130 - 132 6 6 DARK GRAY FINE SAND AND SILT

9 9 RECOVERY - 14"

135 -37 5 6 SAME AS ABOVE

5 B RECOVERY - 20'

140 - 142 3 5 O-18 SAME AS ABOVE

12 16 1B-24' DARK GRAY SILT. SOME CLAY

END OF BORING - 142 FT

122.0

124.0

126.0

136.0

SENTDNITE SEAL

TOP OF SAND

TOP OF SCREEN

4" PVC SCREEN

10-SLOT

SAND PACK

BOTTOM OF WELL

• 

• 

• 

SC -120 PAGE 3. Of 3 

DEP1H 

(fT) BlOI/S SOIL DESCRIPTION 

95 - 97 19 21 

32 29 

L 1. BROliN fJ NE TO COARSE SANO 

RECOVERY - 12" 

100 - 102 . 35 4Z BRDIINIORAN6E fiNE TO COARSE SAND. TRACE Slll 

IDS - 101 

110 - 112 

11S - 117 

120 - 122 

12S - 121 

130 - 132 

13S - 137 

140 - 142 

61 65 RECOVERY - B" 

ZS 52 

67 100 

SAllE AS ABOV E 

RECOVERY - 14" 

l4 100IS"SAME AS ABOVE 

RECOVERY - B" 

1001S' BROI/NIRED fiNE TO MEDIUM SAND. 

RECOVERY - 3' 

12 11 BROWN fiNE SAND. LITTLE Sill 

19 2B RECOVERY - 10" 

TRACE SILT 

12n l L BROliN FINE SAND. ll1lU Sill 

20 18 RECOVERY - lZ' 

6 DARK ERAY FINE SAND AND SIll 

9 9 RECOVERY - 14" 

5 6 SAllE AS ABOVE 

S 8 RECOVERY - 20" 

3 50-18" SAllE AS ABOVE 

1Z 16 18-24" DARK ERAY SILT. SOME ClAY 

END OF BORING - 14Z fT 

lITHOL06V WEll CONS 1 RUClI ON 

.' 

9£NTDNITE SEAL 

lOP OF SAND 

TOP OF SCREEN 

4' PVC StRHN 

10-Sl0T 

SAND PACK 

BOTTCH OF WEll 



BORING No.:

PR0.ECT NO.:

PROJ ECT:

CLIENT:

LOCATION:

BORING DEPTH:

SC-13D

76s0-ks I

SHIELD ALLOY

SMC

NEWFIELD. NJ

14? FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: KENNEY. EDWARDS

TRC INSPECTOR: MCMORROW

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION: 99.67

INNER CASING ELEVATION: 101.99

DATE STARTED: 1112oIo0

DATE COMPLETED: 11/21/90

WATER TABLE LEVEL: S.5 FT

LOCATION: N 257662.S7

E 1901067.82

NJDEP PERMIT NUMBER: 3135227-8

oo

IN

.

BORING NO.: 

PROJECT NO.: 

PROJECT: 

CLIENT: 

LOCATION: 

BORING OEP7H: 

DEPTH 

1FT> 

o - 2 

2· " 

" 

10 . 12 

15 . 11 

Zo • a 

Z5 . Z7 

3D • 3Z 

35 - 31 

40 - 42 

SC·13D CONTRACTOR: EHPI RE SOilS 

16.0·NSI DRILLERS: .kEHNEY. [OIIARDS 

SHI£LD AllOY TRC INSPECTOR: "CHORROII 

SHe DRILliNG "ETHOO: 1lU0 ROTARY 

IIEIiFiELD. NJ .. ROUND ELEVATION:. 99.61 

142 H INNER CASING HEVATlON: 101.99 

BLOIIS SOIL OESCRI PTiON 

3 BROlIN/ORANGE FINE TO COARSE SAND. TRACE GRAVEl. HOIST 

3 3 RECOVERY - 1B" 

O·S· SAllE AS ABovE 

B·1Z" DARK BROliN flNE TO IIEOIU" SAND. TRACE SILT 

0-lZ" SAKE AS B·IZ" ABOVE 

Z. 12·Z4· GRAY FINE TO "EDIUII SAND. TRACE SILT. IIET 

10 B 

IS 12 

4 4 

4 4 

3 4 

" 

3 7 

12 15 

1 B 

BROWN FI NE TO "EOI UII SAND. TRACE SILT. TRACE GRAVEL 

RECOVERY - B· 

BROWN/ORANGE FINE TO COARSE SAND. TRACE GRAVEL 

RECOVERy - 6· 

LT. BROWN FINE TO COARSE SAND. TRACE Sill 

RECOVERY - a" 

0·4· BLACK FINE TO IIEDIUH SAND. TRACE SILT 

4-B" DARK GRAY SILT AND FINE SAND 

O'lZ" GRAY SILT. LITTlE FINE SAND. LITTLE CLAY 

12-24" BROlIN FINE TO COARSE SAND. TRACE SILT 

LT. BROliN FINE TO COARSE SAND. TRACE SILT 

13 16 RECOVERY - 12" 

1 13 Ll. BROIlII FINE TO COARSE SAND 

11 12 RECOVERY - B" 

CONTlNUfD ON NEXT PAGE 

OAT[ STARTlO: ll/U/90 

DATE COIIPLETED: 11/21190 

IIAHR TABLE LEVEl: S.S rT 

LOCATION: II 251662.S7 

E lP01067.BZ 

IIJDEP PERHIT IIU"B£R: 3135227·a 

LITHOLOGY IIEll CONSTRUCTION 

0.0 

CONTINUED CONTINUED 

LOCKING COVER 

CE"ENT/BENTONITE 

.. ROUT 

B" STEEL CASING 

4· SCHEDULE 40 

Pvc RISER 

BENTONITE SLURRY 
I: 

BOllOll OF STEEL 
'I 

CASING 

• 

• 



SC-13D PAGE 2 OF 3

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY NELL CONSTRUCTION

45 47 10 14 LT. BROWN FINE TO COARSE SAND

17 25 RECOVERY - S'

so 52 8 19 LT. BROWN FINE TO COARSE SAND. TRACE SILT

21 24 RECOVERY - 10*

55 57 8 14 SAME AS ABOVE

21 25 RECOVERY - 10'

60 62 5 15 SAME AS ABOVE. COLORS RANGE FROM REDDISH BROWN. TO WHITE, TO LT. BROWN 60.0

iB 19 BACK TO REDDISH BROWN. RECOVERY - 8*

4' SCHEDULE 40

PVC RISER

65 67 15 20 REDDISH BROWN FINE TO MEDIUM SAND. TRACE COARSE SAND. TRACE SILT 65.0

30 30 RECOVERY - 12*

70 72 21 44 SAME AS ABOVE

64 62 RECOVERY - 10'

7S 77 23 36 SAME AS ABOVE

34 39 RECOVERY - 14"

BENTONITE SLURRY

80- 02 23 30 SAME AS ABOVE

60/5" RECOVERY - 14'

85- 87 29 30 SAME AS ABOVE

33 37 RECOVERY - 12'

90 - 92 17 35 RED FINE TO MEDIUM SAND. TRACE SILT

32 30 RECOVERY - 12*

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

• 

• 

• 

SC-UD PAGE 2 or 3 

DEPTH 

1FT) 

4~ - 47 

so - ~2 

BLOWS SOl L DESCRI PTJON 

10 14 L T. BROliN FINE TO COARSE SAND 

17 2, RECOVERY;' 8" 

819 LT. BROliN nNE to COARSE SAND. TRACE SILT 

21 24 RECOVERY - 10" 

8 14 SAllE AS ABOY E 

21 2!> RECOYERY - 10" 

60· 62 !on 

18 19 

SAllE AS ABOVE, COLORS RANGE FROK REDDISH BROliN. TO IIHITE, TO LT. BROliN 60.0 

BACk TO REODISH BRDIIN. RECOYERY - 8' 

6[, • 67 1, 2Q REDDISII BROliN FINE To KEDIUM SAND. TRAn COARSE SAND, HACE SILT 6, .0 
30 30 RECOVERY - 12' 

70 • 72 21 44 SAllE AS ABOVE 

64 62 RECOVERY - lB' 

7S - 17 23 36 SAllE AS ABOVE 

34 39 RECOVERY - 14' 

80 - B2 23 30 SAllE AS ABOVE 

SOlS' RECOVERY - 14' 

8S - 87 2P 30 SAKE AS ABOVE 

33 37 RECOVERY - U" 

to -'2 17 l!. RED FINE TO MEDIUM SAND. TRACE SILT 

32 30 RECOVERY - 12' 

CONTINUED ON NUT PAGE 

LITHOLOGY 

CONTINUED 

liEU CONSTRUCTION 

CONTINUED 

4" SCHEDULE 40 

PVC RISER 

8ENTONITE SLURRY 



SC-13D PAGE 3 OF 3

DEPTH
{EI) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

........................................................................................

95 - 91 22 30 0-12" RED/BROWN FINE 10 COARSE SAND. TRACE SILl

16 3D 12-18" REDIBRDWN FINE SAND. LITTLE SILT. TRACE CLAY

100 - 102 13 20 RED/BROWN FINE TO COARSE SAND. TRACE SILl

24 36 RECOVERY - 14'

105 - 107 21 63 BROWN/ORANGE FINE TO MEDIUM SAND. TRACE SILl

53 69 RECOVERY - 165
oil

110 - 112 15 29 SAME AS ABOVE

45 SD/1' RECOVERY - 18"

IlS - 117 17 80 BROWN/ORANGE FINE

100/5" RECOVERY - 12"

T0 MEDIUM SAND. TRACE SILT

10
120 - 122 8 20 LT. BRDWN FINE 70 MEDIUM SAND WITH SIRINGS OF GRAY CLAY AT Z"

22 22 RECOVERY - 8'

123.0 BENIONI1E SEAL

125 127 13 23 LT. BROWN FINE SAND. TRACE SILT

33 30 RECOVERY - 12'

125.0 TOP OF SAND

127.0 TOP OF SCREEN

130 - 132 WOR 17 DARK GRAY FINE SAND. TRACE SILT

25 24 RECOVERY - 14-

4' PVC

10-SLOT

SCREEN

SAND PACK

135 - 137 5 8 SAME AS ABOVE

17 16 RECOVERY - 20"

137.0 BOTTOM OF WELL

140 - 142 6 6 DARK GRAY SILT AND CLAY

10 9 RECOVERY - 24'

I/. END DF BORING - 142 FT 142

•• _ •• J; 

SC-13D PAGE 3 OF 3 

I- •. --. -...• --. ---.• -...... -----.. -------... -. -.. ---•. -. -.. --.. -.•. -.. -• --_. ---•. -.. --. --. --_. --------. --. -..... --.•. _ .•..••..• -.. --..... ,- _ ..• 
DEPTH 

eFlI 

95 - 91 

100 . 102 

IDS - 101 

110 - liZ 

115 - 117 

120 - 122 

125 - 127 

130 . llZ 

135 - 137 

140 - 142 

'II 

BlOIiS SOIL DESCRIPTION 

22 30 0-12' RED/BROliN FINE 10 COARSE SAND. TRACE SILT 

16 30 12-18' RED/BROWN FINE SAND. LITTlE SIL~·. IRAtE ClAY 

13 20 REO/BROliN FINE TO COARSE SAND. TRACE Sill 

24 36 RECOVERY - 14' 

21 63 

53 69 

IS 29 

BROliN/ORANGE FINE TO HEDIUH SAND. TRACE SILT 

RECOVERY - 16' 

SAllE AS ABOY[ 

4S SOil' RECOVERY - 18' 

11 80 BROliN/ORANGE FINE TO MEDIUH SAND. TRACE SILT 

100/5' RECOVERY - 12' 

8 20 IT. BROWI! FINE TO MEDIUM SAND 11/1/1 SIRINGS or GRAY ClAY AT 2' 

22 22 RECOVERY - s' 

13 23 LT. BROWN rINE SAND. TRACE SILT 

33 30 RECOVERY - 12' 

1I0R 11 DARK GRAY fiNE SANO. TRACE Sill 

25 24 RECOVERY - 14' 

5 8 SAllE AS ABOV [ 

17 16 RECOVERY - 20' 

6 , DARK GRAYS IlT AND CLA Y 

10 9 RECOVERY - 24' 

END OF BORI NG - 142 Fl 

• 
LITHOLOGY IIEll CONST RUCT! ON 

i, 
BENTONllE SEAL , 

" 

ii 
TOP OF SAND 

I' 

II 
lOP OF SCREER 

'I 
'I 

4' PVC SCRtEN 

10-Sl0T 
ii 
I 

SAND PACK: 

i: 
BOTTOH or IIEll 

I' 

142 

• 

• 

• 



BORING NO.:

PROJECT NO.:

PROJECT:. CLIENT:

LOCATION;

BORING DEPTH:

SC-17D

7650-Sil

SHIELD ALLOY

S•C

NEWFIELD. NJ

155 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: EMPSON. SNYDER

TRC INSPECTOR: GLEZEN

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION; 106.48

INNER CASING ELEVATION: 108.07

DATE STARTED: 11/14/90

DATE COMPLETED: 11128190

WATER TABLE LEVEL: 16.0 FT

LOCATION: N 257933.78

E 1899201.04

NJDEP PERMIT NUMBER: 3135223-5

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

0 -2 3 1

2 1

2- 4 6 18

a 11

4 6 14 22

24 2B

6 8 17 26

28. 28

B 10 17 24

26 27

10 12 6 5

9 12

12 14 12 7

13 13

14 16 16 22

20 27

16 18

ORANGE/BROWN SILT AND FINE SAND. SOME WOOD FRAGMENTS IN TIP 0.O

RECOVERY - 3"

ORANGE FINE SAND AND SILT, TRACE MEDIUM SAND. TRACE GRAVEL

RECOVERY - 12"

ORANGE FINE TO MEDIUM SAND AND GRAVEL. TRACE COBBLES

RECOVERY - 12"

ORANGE FINE TO MEDIUM SAND. SOME GRAVEL, TRACE COBBLES

RECOVERY - 18"

ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL. TRACE SILT

RECOVERY - 22"

ORANGE MEDIUM TO COARSE SAND. SOME GRAVEL

RECOVERY - 18"

SAME AS ABOVE

RECOVERY - 18'

ORANGE FINE TO MEDIUM SAND. TRACE SILT. MOIST

RECOVERY - 19"

ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE SILT, WET

RECOVERY - 1B

20 - 22 1 b18 LT. BROWN MEDIUM 1D COARSE SAND. LIITLE GRAVEL

22 29 RECOVERY- 18B

25 - 27 10 12 Ll, TAN FINE TO MEDIUM SAND. TRACE COARSE SAND. I' OF WHITE SILTY

11 26 CLAY IN TIP OF SPOON. RECOVERY - 8"

30 - 32 10 16 BROWN MEDIUM TO COARSE SAND. SOME GRAVEL. TRACE CLAY

16 21 RECOVERY - 14"

CONT INUED

6.0

0.0

CONTINUED

LOCKING COVER

CEMENT/BENTONITE

GROUT

4" SCHEDULE 40

PVC RISER

BENTONITE SLURRY

3S - 37 LT. BROWN/PINK FINE TO MEDIUM SAND

RECOVERY - 12"

40 - 42 28 54 LT. TAN/PINK FINE TO MEDIUM SAND. TRACE COARSE SAND, TIGHT

73 78 RECOVERY - 12'

CONTINUED ON NEXT PAGE

.3

• 

• 

• 

80RING NO.: 

PIIOJ£Cl NO.: 

PROJECT. 

.CLlENl: 

LOCATION; 

BORIMG DEPTH: 

DEPTH 

UT) 

o . 

2 . 

<4 • 

, 
B • 

IO • 

2 

4 

8 

10 

12 

12 . 14 

)4·16 

16 • IB 

20 . 22 

25 . 27 

)0 • 32 

3!o • 37 

40 • 42 

SC·170 CONTRACTOR: EMPIRE SOILS 

75~1)'1I~1 DRIlLERS: £111'5011. SNYDER 

SM 1 ELD ALLOY TRC INSPECTOR: 'LElEN 
SHC DRILLING I1ElHOD: MUD ROTARY 

NEI/FIELD. MJ GROUND ElEVATION: 106.4S 

1~5 fT INNER CASING ELEVATION: IOS.07 

BLOIIS SOIL DESCRIPTION 

3 1 ORANGE/BROliN SILT AND fINE SAND. SOI1E 11000 FRAGI1ENTS IN TIP 

2 5 RECOVERY - 3" 

, 10 ORANGE fiNE SAND AND SILT. TRACE MEDIUM SAND. TRACE 'RAVEL 

8ll RECOVERY - 12" 

1<4 22 ORANGE FINE TO MEDIUM SAND AND GRAVEl. TRACE COBBLES 

24 18 RECOVERY - 12" 

11 26 ORANGE fiNE TO MEDIUM SAND. SOI1E GRAVEL. TRACE COBBLES 

28 2S RECOVERY - IS" 

11 24 ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL. 
26 27 RECOVERY - 22" , 

~ ORANGE MEDIUM TO COARSE SAND. SOI\E GRAVEL 

9 12 RECOVERy - IB" 

12 7 SAME AS ABOy[ 

1313 RECOVERY - IS" 

16 22 ORANGE FINE TO MEDIUM SAND. TRACE SI L 1. MOIST 

20 Z1 RECOVERY - 19" 

ORANGE fiNE TO MEDIUM SAND. SOME COARSE SAND. TRACE SILT. lin 

RminRY - IB" 

1IIB LT. BROWN MEDIUM TO COARSE SAN!!. LITTLE GRAVEL 

22 29 RECOVERY·- 1B" 

DATE SlARlED; 

OAT[ COMPLETED: 

IIATER TABLE LEVEL: 

11/14/9..0 

11128/90 

16.0 FT 

LOCATION: N 257933.78 

E 1891201. 04 

NJDEP PERMIT NUMBER; 3135223·5 

LITHOLOGY 

0.0 0.0 

TRACE SILT 

IIELL CONSTRUCTION 

LOCKING COYER 

CEMENT/BENTONITE 

&AI)Ul 

4" SCHEDULE 40 

PVC RISER 

BENTONITE SLURRY 

10 12 

11 2& 

LT. TAN FINE TO MEDIUM SAND. TRACE COARSE SAND, 1" or IIHITE SILTY 

10 H 

16 21 

28 54 

CLAY IN TIP OF SPOON. RECOVERY - 8" 

BROliN MEDIUII TO COARSE SAND. SOME GRAVEL .• TRACE CLAY 

RECOVERY - 14" 

L1. BROlIN/PINK FINE TO "EDIUH SAND 

RECOVERy - 12" 

LT. TAN/PINK FINE TO M[DIUM SAND. TRACE COARSE SAND. TIGHT 

73 78 RECOVERY - 12" 

CONTINUED ON NEXl PA&[ COIll HiUED CONllllUED 

.' 



SC-17D PAGE 2 OF 4

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCT]ON

45 47 15 35 LT. TAN/PINK FINE TO MEDIUM SAND. TRACE COARSE SAND. TIGHT

65 65 RECOVERY -S

60 - 52 12 14 LT. BROWN MEDIUM TO COARSE SAND. LITTLE GRAVEL

25 32 RECOVERY - 12

a,,

55 - 57 21 35 TAN/PINK FINE TO MEDIUM SAND. TRACE COARSE SAND

100/6" RECOVERY - 4 4' SCHEDULE 40

PVC RISER

60 62 22 43 LT. TAN/PINK FINE TO MEDIUM SAND. TRACE COARSE SAND. TIGHT

44 59 RECOVERY - 12"

65 61 18 60 LT. TAN/PINK FINE SAND. TRACE MEDIUM SAND. TIGHT

71 60 RECOVERY 0'

7D 72 24 26 SAME AS ABOVE. SOME COARSE SAND *
36 32 RECOVERY -8* BENTONITE SLURRY

7S 77 35 22 IT. TAN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL

2B 28 RECOVERY 8'

80 82 18 22 IT. TAN/PINK FINE SAND. SOME SILT. WITH FINE LAMINATIONS OF WHITE SILT

26 26 RECOVERY -14'...

as 87 6 13 IT. TAN FINE TO VERY FINE SAND. SOME SILT. WITH SMALL WHITE SILT LAYERS

16 36 RECOVERY -14'

as 90 10 35 PINK/7AN VINE TO VERY VINE SAND. L17TLE SILT

75/6' RECOVERY a.0

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

/0

SC'l1D PAGE 2 OF 4 

DEPTH 

1fT) 

4~' 41 

~o· ~2 

60· 62 

6~· 61 

70· 7Z 

7~· 77 

80· 82 

85· 81 

sa· 90 

BLOWS 

1~ 3~ 

6~ 6~ 

12 14 

2~ 32 

21 35 

100'" 

22 43 

SOIL DESCRl PTION 

Ll. TAN/PINK FINE TO "EDIU" SAND. TRACE COARSE SAND. TIGHT 

RECOVERY - 5' 

L 1. BROWN "EDIU" TO COARSE SAND. LITTLE GRAVEl 

RECOVERY - l2' 

TAN/PINK FINE TO "EDIU" SAND. TRACE COARSE SAND 

RECOVERY - 4' 

LT. TAN/PINK FINE TO "EDIUM SAND. TRACE COARSE SAND. TIGHT 

44 59 RECOVERY - 12' 

l8 60 

11 60 

24 26 

35 32 

35 ZZ 

L1. TAN/PINK FINE SAND. TRACE "EDIU" SAND. TIGHT 

RECOVERY - 8' 

SAME AS A80VE. SOlIE COARSE SAND 

RECOVERY - 8' 

LT. TAN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEl 

28 28 RECOVERy - 8' 

l8 22 LT. TAN/PINK FINE SAND. SOME SILT. IIITH FINE LAMINATIONS OF IIHITE SILT 

26 26 RECOVERY - l4' 

6 13 

16 3~ 

18 3~ 

LT. TAN FINE 10 VERY FINE SAND. SOlIE SilL IIITH SHAll IIHITE Sill LAYERS 

RECOVERY - 14' 

PINKIIAN FHI[ TO VERY FINE SAND. lllllE SIll 

1~16' AfCOVERY - 8' 

CONTlN~ED ON NEXT PAGE 

lllHOLOGY 

CONTINUED 

IIEll CONSTRUCTION 

CONTINUED 

II 

4' SCHEOUL'E 40 

PVC RISER 

, 

'i 
II 

BENTONITE SLURRY 
~ r • 

• 



SC-17D PAGE 3 OF 4

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY VELL CONSTRUCTION

93 - 95 14 26 BROWN/ORANGE FINE SAND. TRACE SILT, SOME SMALL WHITE SILTY CLAY

34 35 LAMINATIONS. RECOVERY - 18"

98 - 100 30 SO LT. IAN FINE SAND. LITTLE MEDIUM SAND. TRACE SILT. SOME SMALL VARVED

75/6" CLAY LAYERS. RECOVERY - 14"

103 - 105 35 75/6' BROWN/ORANGE FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE CLAY

RECOVERY - 12"

108 - 110 32 55 LT. TAN FINE T0 COARSE SAND. LITTLE FINE GRAVEL

751/6 RECOVERY - 12I

113 - 115 38 75/6" BROWN/ORANGE FINE TO MEDIUM SAND, SOME COARSE SAND. TRACE GRAVEL

RECOVERY - 6'

I.'
F

BENTONITE SLURRY

4" SCHEDULE 40

PVC RISER

118 - 120 38 75/6* BROWN/ORANGE FINE TO MEDIUM SAND. LITTLE SILT

RECOVERY - 4*

123 - 125 46 62 LT. TAN FINE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL

48 30 RECOVERY - 14'

12B - 130 46 26

16 10

NO RECOVERY

133 - 135 15 22 LT. TAN FINE T0 VERY FINE SAND. SOME MEDIUM SAND. LITTLE SILT

24 3D RECOVERY - 12*

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

• 

• 

St·170 PAGE 3 or 4 

OEl'Tti 

1FT) BLOIIS SOIL DESCRIPTION LITHOLOGY IIElL CONSTRUCTION 
_ •• 0." • ___ • _ .. __ .. ______ .. _____ ..... ___ • ________ • _____ • __ • __ • __ .. _____ .... ___ .... _ ..... ________ .... _. ______ .. ____ .... __ .... _p_"' ___ ..... _,,_ .... _____ .. __ .... _________ ...... _ .. 

93 . 9~ 

98 • 100 

103 • 10!' 

108 . no 

113 - ll~ 

U8 . 120 

123 . 12~ 

128 • 130 

133 • 135 

1426 

34 3~ 

30 bO 

7~/6" 

IIROIIH/ORANGE fiNE SAND. nAtE SilT. SOME SMAll IlI1ITE SIllY CLAY 

LAHIHAT IONS. RECOVERY - 18" 

L1. TAN fiNE SAND. LITHE MEOIUII SAND. TRAc[ SILT. SOME SHALL VARVED 

CLAY LAYERS. RECOVERY - 14" 

3~ H/'" BROliN/ORANGE rINE TO IIEDlulI SAND. SOlIE COARSE SAND. TRACE C.LAY 

RECOVERY - 12" 

Lt. TAN fiNE TO COARSE SAND. LITTlE rINE GRAVEL 

75/6" RECOVERY - 12" 

38 7~16" BROliN/ORANGE rINE TO M£DlUM SAND. SOliE COARSE SAND. TRACE GRAVEL 

RECOVERY - '" 

38 7~/6" BROliN/ORANGE fiNE TO IIEDIUII SAND. LITTlE Sill 

RECOVERY - 4" 

LT. TAN rlNE TO MEDIUM SAND. SOME COARSE SAND. LITTLE GRAVEL 

48 30 RECOVERY - 14" 

46 26 

16 10 

I!' 22 

NO RECOVERY 

LT. TAN flNE TO VERY FINE SAND. SOliE "EPluM SANP. LITTLE SilT 

24 30 RECOVERY - lZ" 

COHTlNUro ON NEXT PAGE CONTINUED CONTINUED 

4" StHEDUL E 40 

PVC RISER 

BENTONITE SLURRY 



SC-I7D PAGE 4 OF 4

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

138 - 140 26 16 LT. TANIGRAY FINE TO VERY FINE SAND AND SILT. TRACE CLAY

i5 10 RECOVERY - 12 139.0 BENTONITE PELLETS

141.0 TOP OF SAND

143 - 145 12 27 SAME AS ABOVE 143.0 TOP OF SCREEN

27 23

4- PVC SCREEN

I0-SLOT

148 - 160 69 92 0-8' LT. TAN FINE TO COARSE SAND AND GRAVEL

29 30 8-12" LT. TAN FINE SAND AND SILT. LITTLE CLAY

SAND PACK

153 - 155 a 10 VARVED DARK GRAY SILTY CLAY. WITH SMALL SILT LAYERS 153.0 BOTTOM OF WELL

17 23

155.0

END OF BORING 1 55 FT

• J 

SC-17D PAGE 4 OF 4 

138 - 140 

143 - 14~ 

148 - 1~0 

153 - 155 

26 16 

1~ 10 

12 21 

21 23 

69 92 

29 30 

8 10 

11 23 

LT_ TAN/GRAY FlIIE TO VERY. FINE SAND AND SILT _ TRACE ClAY 

RECOVERY - 12· 

SAME AS ABOY E 

0-8· LT _ TAN fiNE· TO COARSE SAND AND GRAVEL 

8-12· l1. TAN FINE SAND AND SIL T, LITTLE ClAY 

VARVED DARK GRAY SILTY CLAY, WITH SMAll SILT LAYERS 

EHD or BORI HG - 1.5 FT 

B¢NTOHITE PE 

TOP or SAND 

TOP or sc RrEN 

R:::;:;L_I:::;.;:I 4 ~ PVC SC REEN 

lO-SLOT 

II 
SAND PACk 

1~3_0 ......... BOTTOM OF WElL 

-. 



BORING NO.:

PROJECT NO.:. PROJECT-

CLIENT:

LOCATION:

BORING DEPTH:

SC-220

76SO-N51

SHIELD ALLOY

SHC

NEWFIELD. NJ

122 FT

CONTRACTOR: EMPIRE SOILS

DRILLERS: EMPSON. SNYDER

TRC INSPECTOR: GLEZEN

DRILLING METHOD: MUD ROTARY

GROUND ELEVATION: 96.18

INNER CASING ELEVATION: 9B.72

DATE STARTED: -1. 11/16/90

DATE COMPLETEO:

WATER TABLE LEVEL: S.0 FT

LOCATION: N 257693.05

E 1900417.7$

N.DEP PERMIT NUMBER: 3135222-7

DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHDLOGY WELL CONSTRUCTION

0- 2 3

2

2 - 4 1

2

4 - 6 3

5

3

2

2

3

6

BROWN MEDIUM SAND. SOME GRAVEL. MOIST

RECOVERY - 10'

BROWN COARSE TO MEDIUM SAND. SOME GRAVEL. MOIST

RECOVERY - 10"

SAMEAS ABOVE. MET

RECOVERY - 10'

0.0

9 - 11 2 2 SAME AS ABOVE

4 3 RECOVERY - 16"

14- 16 2 2

46

TANIORANGE COARSE SAND. TRACE GRAVEL

20 - 22 13 17 ORANGE MEDIUM TO COARSE SAND. TRACE GRAVEL

17 21 RECOVERY - 5"

25 - 27 16 18 BROWNIORANGE MEDIUM 10 COARSE SAND. SOME FINE SAND. TRACE GRAVEL

17 15 RECOVERY - 12'

30 32 5 4 0-4' LT. BROWN/RED SILT AND CLAY. SOME FINE SAND

6 7 4-20' BROWN/RED FINE SAND, SOME SILT. SOME CLAY

NOTE: CLAY OCCURS IN WHITEIPINK LAYERS

3S - 37 7 7 ORANGE/PINK FINE TO VERY FINE SAND. SOME SILT. SOME CLAY WITH STRINGERS

B 7 RECOVERY - 16*

40 42 2 2 ORANGE SILT AND FINE SAND WITH WHITE/GRAY CLAY LAYERS

3 2 RECOVERY - 24*

CONTINUED ON NEXT PAGE

CO E C0.0

CONTINUED CONTINUED

LOCKING COVER

CEMENT/BENTDNITE

GROUT

S" STEEL CASING

4" SCHEDULE 40

PVC RISER

BENTONITE SLURRY

BOTTOM OF STEEL

CASING

• 

• 

BORING NO.: SC-2ZD CONTRACTOR: E"PI RE SOlLS DATE STARTED: 11/16190 
PROJECT NO.: 76~D·IIS1 DRnLERS: E"PSON. SNYDER DATE COMPLETEO: 
PROJECT: SHiElD AllOY TRC INSPECTOR: ~lEZEN IIA TER T ABLE LEV El: ~.O fT 
CLIENT: SHC DRILLING "ElHOD: "110 ROTARY LOCATION: II Z~lU3.0S 

LOCATION: NEIIFlElD. NJ GROUND ElEVATION, 96.1B E 1900417 .1~ 
BORING"DEPTH: 122 FT INNER CASIIIG EUVAlION: 9B.72 NJDEP PERIIIT NU"BER: 31J~2Z2-7 

DEPTH 

eFT) BLOVS SOl L DESCRI PTlON LITHOLOGY IIELL CONSTRUCTION 
•. _--- ".'" _ .. -o. ____________ .. _~ __ .. - __ " __ o. __ ... ____ o." _o." __ .... _______ .. ____ .... _________ ... __ o. ______ o. __ • ___ ...... _p .. ______ .. "" .... ____ .. __ ..... _ ....... ____ ... __ ...... 

o - 2 

2 - 4 

4 - 6 

9 - 11 

14- 16 

20 - 22 

21> - 27 

3D • 32 

3S - 31 

40 - 42 

3 3 BROVN MEDIU" SAIID. SOME GRAVEL. HOIST 0_0 

2 Z RECOVERY - 10' 

BROVN COARSE TO "EDIU" SAND_ SOME GRAVEL. HOIST 

2 2 RECOVERY - 10' 

3 3 SAKE "AS ABOY E. VET 

S , RECOVERY - 10' 

2 SAKE AS ABOVE 

4 3 RECOVERY - 16' 

TAN/ORANGE COARSE SAND. TRACE GRAVEL 

13 17 ORANGE "EDIU" TO COARSE SAND. TRACE GRAVEL 

17 21 RECovERY - S' 

16 18 

17 IS 

1 

BROliN/ORANGE MEDIU" TO COARSE SAND. SOME FINE SAND. TRACE GRAVEL 

RECOVERY - 12' 

0-4' Ll. BROlIN/RED SILT AND CLAY. SOME FINE SAND 

4-10' BROlIN/RED FINE SAND. SOME SILT. SO"E CLAY 

NOTE: CLAY OCCURS IN IIHITE/PINK LAYERS 

ORANGE/PINK FINE TO YERY FINE SAND. SOME SILT. SOME CLAY IIITH STRINGERS 

8 RECOVERY - 16' 

2 2 ORANGE SILT AND FINE SAND IIITK VHITEI6RAY CLAY LAYERS 

3 2 RECOVERY - %4' 

CONTI NUED ON MEXT PAGE CONTINUED CONTINUED 

LOCKING COVER 

CE"ENT /BENTONITE 

GROUT 

S' STEEL CASING 

4' SCHEDULE 40 

PVC RISER 

BENTONITE SLURRY 

BOTTOM or SlEEl 

CASING 



SC-ZZD PAGE 2 OF 3

DEPTH~

lET) BLOWS SOIL DESCRIPTION LITNOLOGY WELL CONSTRUCTION

45 47 33 33 RED/ORANGE MEDIUM 10 COARSE SAND. SOME FINE SAND. TRACE GRAVEL ,

48 42 RECOVERY - 18

50 52 34 43 ORANGE MEDIUM SAND, SOME COARSE SAND. LITTLE FINE SAND, TRACE GRAVEL

48 53 RECOVERY - 14

55 57 8 12 LT. TAN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND. TRACE GRAVEL

19"24 RECOVERY - 1B 4" SCHEDULE 40

PVC RISER

60 62 18 23 ORANGE MEDIUM TO COARSE SAND. SOME FINE SAND. TRACE SILT I
26 30 RECOVERY - 14*

65 67 13 25 LT. TAN FINE TO MEDIUM SAND, TRACE COARSE SAND. TRACE SILT

28 28 RECOVERY - 12'

70 72 8 12 TAN FINE TO MEDIUM SAND. LITTLE SILl

13 13 RECOVERY -12, BENTONITE SLURRY

75 77 24 43 TAN/PINK MEDIUM TO COARSE SAND. SOME FINE SAND, LITTLE GRAVEL

3B 50 RECOVERY - 14°

an 82 15 9 ORANGE FINE TO MEDIUM SAND. TRACE CLAY

7 7 RECOVERY -7

8S 87 60 1D0/E6BRDWN MEDIUM TO COARSE SAND. SOME GRAVEL. LITTLE FINE SAND

RECOVERY - 12

90 - 92 43 IDD/6*BROWN/PINK FINE TO MEDIUM SAND. SOME COARSE SAND

RECOVERY - 12'

CONTINUED ON NEXT PAGE CONTINUED CONTINUED

SC -UD PAGE Z OF 3 

DEPTH 

1fT> BLOIIS SOIL DESCRIPTION LITHOLOGY IIELL COMSlRUCTlON 
- ~ .... - .... - .. _ ........................................................................................................................................................................................................... _ ................................................. '0 ........ :.. 

~O - ~2 

~~ - ~7 

60 - 62 

6~· 67 

10 - 12 

1~ - 11 

80 - 82 

85 - 81 

J3 33 REO/ORANGE "EDIU" TO COARSE SAMD. SOHE rINE SAMD. TRACE ;RAVEL 

48 42 RECOVERY - 18' 

34 43 ORANGE "EOIUM SAND. SOME COARSE SAND. LITTLE FINE SAMD. TRACE ;RAVEL 

48 ~3 RECOVERY - 14' 

18 23 

LT. TAN/PINK FINE TO "EOIUM SAND. SOME COARSE SAMD. TRACE 6RAVEt 

RECDVEgY - 18' 

ORANGE MEDIUM TO COARSE SAND. SOME FINE SAND. TRACE SILT 

26 3D RECOVERY - 14' 

13 25 LT. TAN FINE TO MEDIU" SAND. TRACE COARSE SAND. TRACE SILT 

28 28 RECOVERY - 12' 

8 12 TAli fINE TO MEDIUM SAND. LITTLE SIll 

13 13 RECOVERY -12· 

24 43 TAN/PINK HEDIUH TO COARSE SAMD. SOME FlN[ SAND. LITTLE GRAVEL 

38 f>0 RECOVERY - 14' 

If> 'ORANGE FINE TO HEDIUM SAND. TRACE CLAY 

1 7 RECOVERY - 7' 

60 lOG/"BRCIiN "EDIUM TO COARSE SAND. SOME GRAVEl. LIlTL£ FINE SAND 

RECOVERY - 12' 

gO· 92 43 100/"BROIiN/PIIiK FINE TO MEOIUII SAND. SOME COARSE SAND 

RECOVERY - 12' 

CONTINUED, ON NEXT PAGE CONTINUED CONTINUED 

4' SCHEOUL E ,40 

PVC RISER, 

I, 
Ii 

BENTONITE SLURRY 
II 
• . . ,./ 

• 



SC-22D PAGE 3 OF 3

.................. . . . . . ............ -- ------- ------- -------------... .. .. . .. .. . .. . .. .. . .. . .. .. . .. . ......... ......... ......... ... ......
DEPTH

(FT) BLOWS SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION

95 - 97 100/6" LT. BROWN/ORANGE FINE TO MEDIUM SAND. TRACE3 COARSE SAND

RECOVERY -6

4' SCHEDULE 40

PVC RISER

100 - 102 43 100/6"LT. BROWN FINE TO MEDIUM SAND. LITTLE COARSE SAND, TRACE GRAVEL

RECOVERY - 12"

BENTONITE SLURRY

105 - 107 100/6" LT. BROWN FINE SAND. LITTLE MEDIUM SAND, TRACE SILl

RECOVERY - 6"

107.0 BENIONIIE SEAL

109.0 TOP OF SAND

110 112 22 30 LT. TAN/ORANGE FINE 70 VERY FINE SAND. LITTLE SILT

?S16" RECOVERY - 12" 111.0 TOP OF SCREEN

4 PVC SCREEN

115 - 11? 60 60 ORANGE/RED VERY FINE SAND AND SILT. DENSE 10-SLOT

7516' RECOVERY - 6"

SAND PACK

120 122 20 23 0-12" LT. TAN FINE TO VERY FINE SAND WITH LIGHT GRAY CLAY INTERBEDS

25 27 12-14' DARK GRAY SILTY CLAY. STIFF 121.0 BOTTOM OF WELL

END OF BORING - 122 FT

• 

• 

• 

SC'ZZD PAGE 3 Dr 3 

~. --- ............... -_ ........... --- .... ------- .. -- --_ .... -.. -.-._-----_ ..... _ .. ----- -.. -. -.. -....... -...... _ .. _- ......... _- .... --_ .... -- --_ .... -........ ---- -.. -_ ........ -............ _--- .. -.... __ .. .. 
DEPTti 

(fT) BLOWS 

95· 91 100/6' 

SOIL DESCRIPTION 

l1. BROWN/ORANGE FINE TO MEDIUM SAND. TRACE3 COARSE SAND 

RECOVERY ~ " 

100 • 10Z 43 100/6'L 1. BROliN fiNE TO MEDIUM SAND. LITTlE COARSE SAND. TRACE GRAVEL 

RECOVERY ~ 1 Z' 

105 • 101 10016' 

110 . 112 

115 • 111 

22 3D 

15/6' 

50 60 

75/6' 

120 • lzi 20 Z3 

Z5 Z1 

LT. BROliN FINE SAND. LITTLE MEDIUM SAND. TRACE SILT 

RECOVERY ~ " 

LT. TAN/ORANGE FINE TO VERy FINE SAND. LITTlE SILT 

RECOVERY ~ 12' 

ORANGE/REO VERY fiNE SAND AND SILT. DENSE 

RECOVERY - " 

O'IZ' LT. TAN FINE TO HRY FINE SAND IIITH LIGHT GRAY CLAY INTERBEDS 

12·14' DARK f.RAYSILH CLAY. STIfF 

END OF BDR! NG - 122 rT 

LITHOLOGY WELL CONSTRUCTION 

4' SCHEDULE 40 

PVC RISER 

BENTONITE SLURRY 

BENTONJ1E SEAL 

TOP or SAND 

TOP or SCREE" 

4' PVC StRU" 
,.;.; .. - ••.. , ..• IO-SLOT 

SAND PACK 

LlJ;;LJ 80TTOM OF WELL 



PROJECT:

Storage Yard Geotechnical Investigation

IJORIlot; \,I1.nO\: SMC Storage Yard

DIRILIIN(iCONTRACTOR:
Unitech: Mike Conover/Tom Brown

)RII~l ING; NtIh I'): Hollow Stem Auger

lDRlI I ING I-Q1I PMENT:
Track-mounted CME 55 LC

SANII- INt MTFHOD: 2" Split-spoon

"•• Reccoer\

41 
RE.

9 12

GB-i TRSTRC

C( N )R DINATES (NJ PLANE SYST:M - NADX3)
F\S rIi RIX: 346.446 NOWRTERLY. 258.328

DATE ST.\RTED: DATE FINISEID=):
1/28/09 1/28/09

= L t)T.I EP'[TH t: 34 MEASI 1RING POIN 1

TGround Surface
I)FPill I " G iROl 1NI) St TRFACE
WATER (11): 12 .. [!V.\ !.iN (NA\ iD X88: 102

I (X(G D BY: Chris Carlson

DESCRIPTION

Ild

I0 i

5i

i 9
S 11

S 7

; 6

5

22

3
7
5
5
4

6
6

4

6

2

3

5

9

10
12
12
14
9
10
11

6
11
14
11
13
17

2
10
10
15
5
3

23

2

2
3
4

3
2
3

7

12

O.0'-2.0' Light brown F-SAND, little silt. little m-sand, trace
slag. little concrete, trace wood

2.0'-40' Light green brown F-SAND. trace silt, little m-sand,
trace slag, trace wood

4.0r-6.0' Light brown F-SAND, little rn-sand, trace silt, trace
c-sand, trace f-gravel

60--8vff Orange brown F-M SAND, trace silt. trace clay. littlei f-gravel (black)

8.0-10.0' Orange brown F-M SAND, little c-sand, little clay,
little f-gravel

10.O-` 2.0' Orange brown F-M SAND, little silt, trace c-sand,
trace f-gravel

12.0'-14.0' Orange yellow-brown F-M SAND, little c-sand,
trace silt

14.0'-16.0' Orange yellow-brown M-C SAND, little f-sand,
trace silt

16.0'-18.0' Yellow brown M-C SAND. little f-sand, trace silt,
trace f-gravel

18.0'-20.0" Orange yellow-brown M-C SAND, little f-sand,
trace silt, trace f-gravel

20.0'-22.0' Orange yellow-brown F-M SAND, little c-sand.
trace silt, trace f-gravel

22.0'-24.0' Orange yellow-brown F-M SAND. little c-sand.
trace silt. trace f-gravel

24.0'-26.0' Yellow brown M-C SAND. little f-sand, little
f-gravel, trace silt

26.0"-28.0' Orange yellow-brown M-C SAND, little f-sand, little
f-gravel

28.0'-28.7 Yellow orange-brown M-C SAND. little f-sand.
trac e claytamce fsTvra el

28.7*-30.0' Light red gray CLAY

30.0'-32.0' Light red-gray CLAY

32.0'-33.0' Light red gray CLAY

33.0-34.0' Light yellow-brown M-C SAND. little f-sand, trace
clay

Laboratory

0.0'-2.0' Sample not submitted for analysis

2.0'-4.0U Sample not submitted for analysis

4.0'-6.0' Poorly graded sand with silt and
gravel (SP-SM) (ASTM)

6.0"-8.0' Sample not submitted for analysis

8.0'-10.0' Silly sand (SM) (ASTM)

10.0*-12.0' Silty sand (SM) (ASTM)

12.0"-14.0 Poody graded sand with silt
(SP-SM)(ASIM)

14.0"-16.0' Poody graded sand with silt
(SP-SM)(ASTM)

16.0'-18.09 Sample not submitted lor analysis

18.0'-20.0' Sample not submitted for analysis

20.0'-22.0' Silty sand (SM) (ASrM)

22.0'-24.0V Sample not submitted for analysis

24.0'-26.0' Silty sand with gravel (SM)

(ASTM)

26.0-28.0' Poor graded sand (SP) (ASTM)

28.0-29.0' Silty sand (SM) (ASTM)

29.0'-30.0' Sample not submitted for analysis

30.0-32.0" Fat Clay (CH) (AS TM)

32.0'-33.0' Sample not submitted for analysis

33.0*-34.0* Silty sand (SM) (AS'M)

Proect No. 105106,0100.0tX) Page 1 of i

• 

• 

• 

PROJECT: 

Storage Yard Geotechnical Investigation GB-l C TRC 
BORI NG LOCATION: SMC Storage Yard 

DRILLING C( )~rrRACTOR : 

Unitech : Mike Conover/Tom Brown 

TES (NJ PLANE SYSTEI\I - NAD8J) 
346A46 NORTHERL Y: 258.328 

1128/09 
D:\TE FINISHED: 

1128/09 
DRILUNO I\IETHO[): }'1J.::ASlTRI 0 POINT: 

Ground Surface Hollow Stem Auger 
DRILLINO EQLlIP~IE T 

S.·\ I\ II'LlNO I\IETHOD: 

1"ItIIl"I""I",,I 

o 

15 

Track-mounted CME 55 LC 
E 

' (88): 102 

2" Split-spoon 

Blow 
COlll1l'; 

12 
9 
11 
7 

7 
6 
5 

2 
2 
3 

3 
2 
3 
2 
2 
3 

DESCRIPTION 

Field 

0.0'-2.0' Light brown F-SAND. little silt . little m-sand . trace 
slag. little concrete. trace wood 

2.0'4.0' Light green brown F-SAND. trace silt. little m-sand. 
trace slag. trace wood 

4.0'-6.0' Light brown F-SAND. little m-sand. trace silt. trace 
c-sand. trace f-gravel 

6.0'-6.0' Qange brown F-M SAND. trace silt. trace clay . little 
fifravel (black) 

8.0'-10.0' Qange brown F-M SAND. little c-sand. l ittle clay , 
lillie fifravel 

10.0'-12.0' Qange brown F-M SAND, little silt, trace c-sand. 
trace fifravel 

12.0'-14.0' Qange yellow-brown F-M SAND. little c-sand . 
trace silt 

14.0'-16.0' Qange yellow-brown M-C SAND. little f-sand . 
trace silt 

16.0'-18.0' Yellow brown M-C SAND. little f-sand. trace silt. 
trace fifravel 

t8.0·-20.0' Qange yellow-brown M-C SAND. little f-sand . 
trace silt, trace f-gravel 

20.0'-22.0' Qange yellow-brown F-M SAND. little c-sand . 
trace sill. trace f-gravel 

22.0'-24.0' Qange yellow-brown F-M SAND. little c-sand. 
trace sill. trace f-gravel 

24.0'-26.0' Yellow brown M-C SAND. little f-sand . little 
fifravel. trace silt 

Laboratory 

I 0.0'-2 .0' Sample not submitted for analysis 

2.0'4 .0' Sample not submitted for analysis 

4.0'-6.0' Poorty graded sand ,"lith silt and 
gravel (SP-SM) (ASlM) 

6.0'-6 .0' Sample not submitted for analYSis 

8.0'-10.0' Silty sand (SM) (ASlM) 

10.0'-12.0' Silty sand (SM) (ASlM) 

12.0'-14.0' Poorty graded sand with silt 
(SP-SM)(ASlM) 

14.0'-16.0' Poorty graded sand with silt 
(SP-SM)(ASlM) 

16.0'-18.0' Sample not submitted for analysis 

18.0'-20.0' Sample not submitted for analysis 

20.0'-22.0' Silty sand (SM) (ASlM) 

22 .0'-24.0' Sample not submitted for analysis 

I 24.0'-26.0' Silty sand with gravel (SM) 
(ASlM) 

26 .0'-28.0' Qange yellow-brown M-C SAND. little f-sand . little 26.0'-28.0' Poor graded sand (SP) (ASlM) 
fifravel 

28.0'-29.0' Silty sand (SM) (ASlM) 

28.7'-30.0' Light red gray CLAY 29.0'-30.0' Sample not submitted for 

30.0'-32.0' Light redifray CLAY 
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PRO ).IECT:

Storage Yard Geotechnical Investigation

B3ORING( I()CATrI( N; SMC Storage Yard

W I)Rl[ LING C(ONTRACT(OR:I CUnitech: Mike Conover/Tom Brown
DRILLING METHOD: Hollow Stem Auger

• ITrack-mounted CME 55 LC

S \\llP.ING\I THOI): 2" Split-spoon

Rec' er

~B oý

GB-2 QTRC
COO)RDIINATES (NJ PI.ANE SYSTEM - NAD83)

E\ASTETRLY: 346.857 NORTHE.LY. 25X.372
DATE STARTED: IDTE FINISHED:

1/28/09 1/29/09
\TE\ASURING P)INT:

TOTAL ... ...t "4 Ground Surface
l)EPTH1'( TO 6RO1 'NI) St TRFACE 10
WAVTER i A): E-EVA iION (N \\ 1) XX1:
LOX A& IEl Y: -. • ,I OGGfYnChris Carlson

DESCRIPTION

ld

Il0

15

13
14
19
8

4

3
3

S 4
5
4
5

3
4
5

1

21

22
11
5
7
7910

8
11

3

6
4
4

4

7

8

4

6
12
10
11
12
4
3

5

6

0.0-0.5'Grey F-GRAVEL, some (-sand

0.5'-2.0 Light brown F-SAND. little m-sand, trace slag

2.0'-4.0 Brown F-SAND. trace clay. trace silt. trace f-gravel

4.0'-6.0' Orange brown F-SAND, trace clay. face silt, trace
f-gravel

6.0*-8.0' Orange brown F-SAND. trace c-sand, trace f-gravel

8.0'-10.0' Orange brown F-SAND. trace c-sand, trace f-gravel

10.0'-12.0'Orange brown F-SAND. trace m-sand, trace c-sand

12.0'-14.0' Orange brown F-SAND. little m-sand, trace silt.
trace f-gravel

14.0'-16.0' Orange brown F-M SAND. little c-sand, trace silt.
trace f-gravel

16.0'-18.0' Orange brown F-M SAND, little c-sand, trace silt,
trace f-gravel

18.0'-20.0' Orange brown F-M SAND. little c-sand, little

f-gravel

20.0'-22.0 Orange brown F-M SAND. little c-sand, little
f-gravel

22.0'-24.0' Orange brown M-C SAND, little f-sand, little
f-gravel

24.0'-26.0' Orange brown M-C SAND. trace f-sand, trace
f-gravel

26.0*-28.0' Orange brown C-SAND. some f-gravel, little f-rn
sand

28.0'-30.0' Orange brown C-SAND. little f-gravel, little f-m
sand, trace c-gravel

30.0'-30.5' Orange brown M-C SAND, little f-sand, trace
f-gravel

30.5'-32.0' Orange gray brown F-M SAND. little c-sand

32.0'-34.0' Orange brown F-M SAND. little c-sand

Laboratory

0.0'-2.0' Silty sand (SM) (ASTM)

2.0'-4.0' Silty clayey sand (SC-SM) (AST M)

4.0'6.0' Sample not submitted for analysis

6.0'-.0' Silty sand (SM) (ASTM)

8.0-10.0* Poorly graded sand with silt
(SP-SM) (AS1AI)

10.0'-12.0' Well-graded sand with silt
(SW-SM) (ASTM)

12.0-14.0' Silty sand (SM) (ASTM)

14.0'-16.0' Sample not submitted for analysis

16.0"-l 8.0' Sample not submitted for analysis

18.0*-20.0' Silty sand with gravel (SM)

(ASTM)

20.0"-22.0' Sample not submitted for analysis

22.0'-24.0' Poody graded sand with silt and
gravel (SP-SM) (ASTM)

24.0'-26.0' Sample not submitted for analysis

26.0'-28.0' Well-graded sand with silt and
gravel (SW-SM) (ASTM)

28.0'-30.0' Sample not submitted for analysis

30.0'-32.0' Well-graded sand with silt
(SW-SM) (ASTM)

32.0'-34.0' Poody graded sand with silt
(SP-SM) (ASTM)

30
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PROJECT: 

Storage Yard Geotechnical Investigation GB-2 C TRC 
BORING LOCATION: 

258.372 SMC' Storage Yard 
COORDINATES (N) PLANE SYSTEI\I - NADS] ) 

EASTERLY 346.857 NORTHERLY 

DATE STARTED: L>ATE FINISHED: 
1129/09 

DRILLfNG CllNTR.-\ CTOR: 
Unitech: Mike Conover/Tom Brown 1/28/09 

DRILLING /\lETHOD: 
Hollow Stem Auger TOTAL DEPHI (It .) 34 I\IEASFRING POINT: 

I Ground Surface 

SAMPLING t- IETHOD: 

o 

5 

25 

Track-mounted CME 55 LC 

2" Split-spoon 

DEPTH TO 
WATER (Il ) 

LOOOEDBY : 

15 GROllND SllRFACE 
ELEYATION (NA \'[) 8~): 

Chris Carlson 

106 

DESCRJPTION 
Blow 

COUllts 

18 
13 
14 
19 
8 
5 
4 
7 
3 
3 
5 

5 
4 
5 
3 
4 
5 
6 

4 
15 
21 
22 
11 
5 
7 
9 
10 
7 
8 

'11 
9 
3 
5 
5 

7 
7 
7 
5 
7 
6 
8 
4 
5 
4 
6 
12 
10 
11 
12 
4 
3 
5 
7 
2 
5 
5 
6 

Field 
- 0.0'-0.5' Gre F-GRAVEL. some l.06and 

0.5'-2.0' Light brown F-SAND. little ffi.o6and . trace slag 

2.0'-4.0' Brown F-SAND. trace clay . trace silt, trace Iilravel 

4.0'-6.0' Orange brown F-SAND. trace clay , tace silt. trace 
filravel 

6.0'-8.0' Orange brown F-SAND, trace c~and . trace fil ravel 

8.0'-10.0' Q ange brown F-SAND. trace c.06and . trace Iilravel 

10.0'-12.0' Orange brown F-SAND. trace m-sand, trace c-sand 

12.0'-1 4.0' Orange bro\'m F-SAND. little m-sand. trace silt. 
trace filrav el 

14.0'-16.0'Orange brown F-M SAND. little c-sand. trace silt . 
Irace filravel 

16.0'-18.0' Orange brown F-M SAND. little c-sand, trace sill , 
trace 'il ravel 

18.0'-20.0' Orange brown F·M SAND. little c-sand. little 
'-gravel 

20.0'-22 .0' Orange bro\'m F-M SAND. little c-sand. little 
'-gravel 

22 .0'-24 .0' Orange brown M~ SAND. little I-sand, little 
!ilrav el 

24.0'-26.0' Orange bro\'m M~ SAND. trace f-sand . trace 
filravel 

26.0'-28.0' Orange brown C-SAND. some filravel. little f-lll 
sand 

28 .0'-30.0' Orange brown C-SAND. little f-gravel. little f-lll 
sand. trace cilravel 

30.0'-30.5' Orange brown M~ SAND. little f-sand. trace 
'.gravel 

30.5'-32.0' Orange gray brown F-M SAND. little c-sand 

32.0'-34.0' Orange bro\'m F-M SAND. little c-sand 

Laboratory 

0.0'-2.0' Silty sand (SM) (ASTM) 

2.0'-4.0' Silty clayey sand (SC-SM) (ASTM) 

4.0'-6.0' Sample not submitted for analysis 

6.0'-8.0' Silty sand (SM) (ASTM) 

8.0'-10.0' Poorly graded sand with si ll 
(SP-SM) (ASTM) 

10.0'-12.0' Wellilraded sand with silt 
(SW-SM) (ASTM) 

Silly sand (SM)(ASTM) 

14.0'-16.0' Sample not submitted lor analysi 

16.0'-18.0' Sample not submitted lor analysis 

18.0'-20.0' Silly sand with gravel (SM) 
(ASTM) 

20.0'-22.0' Sample not submitted for analysis 

22 .0'-24.0' Poorly graded sand with sill and 
gravel (SP-SM) (ASTM) 

24.0'-26.0' Sample not submitted lor analysis 

26.0'-28.0' Wellilraded sand wi th silt and 
gravel (SW-SM) (ASTM) 

f--

28.0'-30.0' Sample not submitted for analysis 

30.0'-32.0' Welll1raded sand with silt 
(SW-SM) (ASTM) 

32 .0'-34.0' Poorly graded sand with silt 
(SP-SM) (ASTM) 
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PR0JECT:

Storage Yard Geotechnical Investigation GB-3 C)TR
O.RING. .... UW ON: CRDINATES t NJ PLANE SYSN•:I - N..\fX3SMC Storage Yard EASTERLY 347.014 NORHERLY: 258,151

DI)RI IING CONTRACTOR: [)ATE STARTED: DATVE FINISIIED:

Unitech: Mike Conover/Chuck Searles i1/29/09 1/29/09
D-RILING METHOD: TOTAL DEPT ill \IEASI TRING POINT:
111.1 IN(• I INI: Hollow Stem Auger tt)t.\f DT ReNtR 38 Ground Surface

Track-mounted CME 55 LC WXATR IrIf: 19 [FLEVAUIND 110

S-NNIPIINti NE 1101): 2" Split-spoon I OGGH) flY Chris Carlson

- erv,,-: •DESCRIPTION
- 13lo%\

(olin Fel•d(abrantstor" -: Z- Field Laboratory

1)

Ill

005'Gray rown F-SAND. some silt. trace f-gravel
.......... 0.5'-1.1 O•an e brown F-M SAND. trace silt, trace f-gravel .0.0-2.0' Well-graded sand with silt and

1.1'-2.0" Gray brown F-SAND. trace f-gravel gravel (SW-SM) (ASTM)

2.0'-29' Dark gray brown F-SAND, trace f-gravel 2.0'-2.9' Sample not submitted for analysis

2.9'-4.0' Dark brown F-SAND, little silt, little clay, little f-gravel 2.9-4.0' Sample not submitted for analysis

4.0'-6.0' Dark brown F-SAND, little sill. little clay, trace f-gravel 4.0'-6.0' Silty clayey sand (SC-SM) (ASTM)

6.0'-6.5' Dark brown F-SAND. little sill, little clay. trace f-9gavel,

6.5"-8.0' Orange brown F-M SAND, little silt, little clay. trace 6.0'-8.0' Clayey sand (SC) (ASTM)
f-gravel

8.0'-10.0' Dark brown F-SAND, little silt, little clay. trace 8.0-tOO Sample not submitted for analysis
f-gravel

10.0'-115 Orange brown F-C SAND. little silt, little clay, trace
f-gravel 10.0'-12.0' Silty sand (SM) (ASTM)

115.-12.0' Orange brown F-SAND, trace i-c sand

12.0-14.0'Orange brown F-M SAND. little c-sand, trace 12.0"-14.0' Sample not submitted for analysis
I-gravel

14.0-16.0' Orange brown F-M SAND. little c-sand, trace 14.0-16.0' Sample not submitted for analysis
f-gravel

16.0"-18.0' Orange brown F-M SAND, little c-sand, traceI ~16.0*-1 8.0" Silty sand (SM) (ASTM•/)
f-gravet

18.0'-20.0' Orange brown F-SAND, little m-c sand, trace 18.0-20.0 Sample not submitted for analysis
t-gravel

20.0"-22.0' Orange brown M-C SAND, little f-sand, trace silt, 20.0'-22.0' Silty sand (SM) (ASTIM)
trace f-gravel

22.0'-24.0' Orange brown M-C SAND, little I-gravel. little 22.0'-24.0' Sample not submitted for analysis
f-sand

24.0'-26.0' Orange brown M-C SAND, little f-gravel, little 24.0"-26.0' Poody graded sand with silt and
f-sand gravel (SP-SM) (ASTM)

26.0'-28.0" Orange brown C-SAND, little f-im sand, little
f-gravel 26.0'-28.0' ample not submitted Tor analysis

28.0'-30.0' Orange brown C-SAND, some f-gravel, little f-m 28.0"-30.0' Well-graded sand with sill and
sand gravel (SW-SM) (ASTM)

30.0'-32.0' Orange brown C-SAND, some f-gravel, little f-m 30.0-32.0 Sample not submitted for analysis
sand

32.0'-34.0' Orange brown C-SAND, some f-gravel, little f-m 32.0'-34.09 Well-graded sand with silt and
sand gravel (SW-SM) (AS1TM)

34.0'-35.7' Orange brown C-SAND, some f-gravel, little f-m 340-357 Sample not submitted for analysis
sand

357-sa.n ' Light yellow brown FM SAND, trace c-sand, trace 35.7'-36.U Sample not submitted for analysism
Z16.'gr l Orage brown C-SAND, some f-grvelittle-f• . 36.0"-38.0' Poody graded sand with sill

sand (SP-SM) (ASTM)
37•1.-38.0 Orange brown F-SAND. trace m-c sand, trace

21)

.,o
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PROJECT: 

Storage Yard Geotechnical Investigation GB-3 C TRC 
BORINU LOCATION: TES (NJ PLANE SYSTEl\1 - NADSJ) 

3~7_014 ORTI-IERLY SMC Storage Yard 251U51 
()RI LLI U CONTRACTOR: DATE STARTED: 

Unitech: Mike Conover/Chuck Searles 
D.-HE FINISHED: 

DRJLLlNU ~IEnIOD : 

DRILLlNCl E<)UIP~IENT: 

S.-\;\ IPLINU l\IEUIOl): 

.. 
" -.:::'" Recovery u : -

-S c: ::: eo,;; 'J .", 

Q''; ~ c 
lmJ.uu.luuW 

Hollow Stem Auger 

Track-mounted CME 55 LC 

2" Split-spoon 

TOTAL DEPTH (It): 

DEPTH To 
WATER (Il): 

UXiOED BY : 

19 

1/29/09 1129/09 

38 ~IEASURINU POI T: 
Ground Surface 

110 

Chris Carlson 

~. :" 0 DESCRlPTION 
Hlow :; 

-S 
COll llis :i Field 

6.5'-$.0' Orange brown F-M SAND, little silt, little clay , trace 
l-gravel 

8.0'-10.0' Dark brown F-SAND, little silt, little clay . Irace 
f-gravel 

10.0'-11.5' Orange brown F-C SAND. little silt. little clay , trace 
l-gravel 

12.0'-14.0' Orange brown F-M SAND, little c-sand. trace 
l-gravel 

14.0'-16.0' Orange brown F-M SAND, little c-sand. trace 
l-gravel 

16.0'-18.0' Orange brown F-M SAND. little c-sand. trace 
f-gravel 

18.0'-20.0' Orange brown F-SAND, little m-c sand. trace 
l-gravel 

20.0'-22 .0' Orange brown M-C SAND. little I-sand. trace silt. 
trace f-gravel 

22.0'-24 .0' Orange brown M-C SAND. little '-gravel. lillie 
f-sand 

24 .0'-26.0' Orange brown M-C SAND, little f-gravel. little 
l-sand 

26.0'-28.0' Orange brown C-SAND, little f-m sand, little 
f-gravel 

28.0',;}0.O' Orange brown C-SAND, some f-gravel , little f·m 
sand 

30.0'';}2 .0' Orange brown C-SAND, some f.gravel , little l-m 
sand 

32.0'';}4.0· Orange brown C-SAND, some f-gravel . little I -m 
sand 

34.0'';}5.7· Orange brown C-SAND. some f-gravel. little f-m 
sand 

Laboratory 

4 .0'~ .O' Silly clayey sand (SC-SM) (ASTM) 

6.0'-$ .0' Clayey sand (SC) (ASTM) 

8.0'-10.0' Sample not submitted for analysis 

10.0'-12.0' Silty sand (SM) (ASTM) 

12.0'-14.0' Sample not submitted lor analysis 

14.0'-16.0' Sample not submitted for analysis 

I 16.0'-18.0' Silly sand (SM) (ASTM) 

18.0'-20.0' Sample nol submitted for analysis 

20.0'-22.0' Silty sand (SM) (ASTM) 

22.0'-24.0' Sample not submitted lor analysis 

24.0'-26.0' Poorly graded sand "";th silt and 
gravel (SP-SM) (ASTM) 

26.0'-28.0' Sample not submitted for analysis 

28.0',;}0.0' Well-graded sand "";th silt and 
gravel (SW-SM) (ASTM) 

30.0'';}2.0' Sample nol submitted lor analysis 

32.0'';}4.0' Well-graded sand ".,;th silt and 
gravel (SW-SM) (ASTM) 
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PROJECT:

Storage Yard Geotechnical Investigation

BO|R)RING I OC \inN SMC Storage Yard

DRILLING CONT R\CTOR:
Unitech: Mike Conover/Chuck Searles

DRIIIING 1TH): Hollow Stem Auger
I)RILIANO IFQ(IIP\IFNI:LTrack-mounted CME 55 LC

s\MP•I iNIFT1I1I): 2" Split-spoon

S.. ..T

GB-4
CO(X)RDINATFFS (NJ P1LANE SY'I1-I - NAr83)

.\STFRLY: 346.775 NORTHERLY:

P7TRC
258.159

t). TE STA\RTED:.

T( )T mDPnit ift-

l)EPTHT01(

I (Xi6FI) BlY:

II

D1)VIE FINISHlED:

1/30/09 1/30/09
NIFASI RING POINT:

36 Ground Surface
GRO! N1) SU RFACE 108
ELEVA\T.\II)N (NA\I) 8.4):

Chris Carlson

DESCRIPTION

o ' ~ ; ~ rul.

0

1I

12
100/3

3
5
5
8

3
3
2

7
7

5
5

6
7

4
5

4

4
4

3
3
5
6
3
5

4
4

3

4
4
5
8

5

! 4
5
S

8
12
2

2

Field

0o0'-2 0' Gray brown F-SAND & SILT, little I-gravel (slag)

2.10-4.0' NO RECOVERY: Augered through obstruction

4.0A-6.0d Gray brown F-SAND & SILT. little f-gravel (slag)

6.0'-8.0' Gray brown F-SAND & SILT. little f-gravel (slag)

I8.0'-.2' Black SLAG

8.2-10.0' Orange brown F-M SAND. trace c-sand, trace
f-gravel

10.0'-12.0* Orange brown F-M SAND. little c-sand, trace
f-gravel

12.0'-14.0' Orange brown M-C SAND, little f-sand, trace
f-9 rav el

14.0'-16.0' Orange brown M-C SAND, little f-sand, trace
f-gravel

16.0'-18.0' Orange brown F-M SAND. little c-sand, trace silt,
trace f-gravel

18.0-20.0' Orange brown F-M SAND, little c-sand, trace silt,
trace f-gravel

20.0'-22.0' Orange brown F-M SAND. little c-sand, trace silt.
trace I-gravel

22.0'-24,0' Orange brown F-M SAND. little c-sand, trace silt,
trace f-gravel

24.0'-26.0' Orange brown F-M SAND. little c-sand, trace silt,
trace f-gravel

26.0'-28.0' Orange brown F-M SAND. little c-sand, trace silt.
trace f-gravel

28.0'-30.0' Orange brown F-M SAND, little c-sand, trace silt.
trace f-gravel

30.0'-32.0' Orange brown F-M SAND. little c-sand, trace silt.
trace f-gravel

32.0"-32.5' Orange brown F-M SAND. little c-sand, trace silt,
trace f-gravel

32.5'-34.0* Orange brown F-SAND. trace m-c sand. trace silt

34.0*-36.0'Oran 9e brown F-SAND. trace m.c sand, trace
f-gravel, trace silt

Laboratory

0.0'-2.0' Silty sand with gravel (SM) (ASTM)

2.0-4.0 No Recovery

4.0'-6.0' Silty sand with gravel (SM) (ASTM)

6.0'-8.0' Sample not submitted for analysis

8.0'-10.0' Silty sand (SM) (AS'IM)

10.0-12.0' Silty sand (SM) (ASTM)

12.0'-14.0' Sample not submitted for analysis

14.0'-16.0'Silty sand (SM) (ASTM)

16.0'-18.0' Sample not submitted for analysis

18.0'-20.0' Poody graded sand with silt
(SP-SM) (ASTM)

20.0'-22.0' Sample not submitted for analysis

22.0'-24.0' Poody graded sand with silt
(SP-SM) (ASTM)

24.0-26.0' Sample not submitted for analysis

26.0'-28.0' Poody graded sand with silt
(SP-SM) (ASTM)

28.0'-30.0' Sample not submitted for analysis

30.0-32.0' Poody graded sand with silt

(SP-SM) (ASTM)

32.0-32.5' Sample not submitted for analysis

32.5'-34.0' Sample not submitted for analysis

34.0'-36.0' Silty sand (SM) (AS7M)

2t1
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PROJECT: 

Storage Yard Geotechnical Investigation GB-4 ~TRC 
BORING LOCX1l0N : SMC Storage Yard TES (N) PI.ANE SYSTEI\I - NAOlU) 

346.775 ORTHERLY: 258.159 
DRILLING CONTRACTOR: ISHED: 

DRILLING ~IEnIOD: 

DRILLING E()I,I IPI\IE 1': 

S ,~IPLll\{.i M ETHOD 

" 
1""I'I"I">lh",1 

Ullitech: Mike Conover/Chuck Searles 1130109 1130109 

Hollow Stem Auger 36 I-IE,.\SlJRING POINT: 
Ground Surface 

Track-mounted CME 55 LC II 108 

2" Split-spoon LOGGED BY : 
Chris Carlson 

---- - -----.~~---------------------------------------

DESCRIPTION 
UII" , 
Ctllll1t~ 

Field Laboratory 
o --, 

5 

15 

25 

0,0'-2,0' Gay brown F-SAND & SILT, lillie '-gravel (slag) 0,0'-2 ,0' Silly sand with gravel (SM) (ASTM) 

2,0'-4,0' NO RECOVERY: Augered through obstruction 2,0'-4,0' No Recovery 

4,0'-6,0' Gay brown F-SAND & SILT, litlle 'iJravel (slag) 4,0'-6,0' Silty sand with gravel (SM) (ASTM) 

6,0'-6,0' Sample not submiUed 'or analysis 6,0'.$,0' Gay brown F-SAND & SILT. lillie 'iJravel (slag) 2 
3 
2 
-3--F=====t-&IT~~~SO~---------------------~---------------------
3 
3 

6 
7 

5 
5 

7 
6 

4 
5 
5 
4 

--5 

3 
5 
6 
3 

8,2'-10,0' Oange brown F-M SAND. trace c-sand. trace 
'-gravel 

10.0'-12.0' Oange brown F-M SAND. lillie c-sand. trace 
fiJravel 

12.0'-14.0' Oange brown M-C SAND. lillie f-sand. trace 
fiJravel 

14.0'-16.0' Oange brown M-C SAND, lillie f-sand, 
'iJravel 

16.0'-18.0' Oange brown F-M SAND, lillie c-sand, trace sill, 
trace fiJravel 

8.0'-10.0' Silty sand (SM) (ASTM) 

10.0'-12.0' Silly sand (SM) (ASTM) 

12.0'-14.0' Sample not submitted 'or analysis 

Silly sand (SM) (ASTM) 

16.0'-18.0' Sample not submitted for analysis 

-- -----.-. ------~-----------
18.0'-20.0' Oange brown F-M SAND. lillie c-sand, trace sill. 
trace f-gravel 

, 18.0'·20.0' Poorly graded sand with sill 
I (SP-SM) (ASTM) 

----I 

20.0'-22.0' Oange brown F-M SAND, lillie c·sand, trace silt. 
trace fiJravei 

22.0'-24.0' Oange brown F-M SAND, lillie c-sand, trace silt, 
trace '-gravel 

, 20.0'-22.0' Sample not submilled for analysis 

22.0'-24.0' Poorly graded sand with silt 
(SP-SM) (ASTM) 

5 24.0'-26.0' Oange brown F-M SAND, lillie c-sand, trace silt, 24.0'-26.0' Sample not submilled for analysis 6 trace f-gravel 

-!- +-----+--
6 
7 
9 
4 

3 
5 

8 
12 
8 

26.0'-28.0' Oange brown F-M SAND, lillie c-sand, trace silt, 
trace'iJravei 

28 .0'-30.0' Oange brown F-M SAND. lillie c-sand. trace silt. 
trace fiJravel 

30.0'-32 .0' Oange brown F-M SAND. lillie c·sand, trace silt. 
trace fiJravei 

34.0'-36,0' Oan~ brown F-SAND. trace m-c sand . trace 
f-gravel. trace SIlt 

26.0'-28.0' Poorly graded sand with silt 
(SP-SM) (ASTM) 

~, -

28.0'-30.0' Sample not submilled for analysis 

30.0'-32.0' Poorly graded sand wilh silt 
(SP-SM) (ASTM) 

32.5'-34.0' Sample not submitted for analysis 

34 .0'-36.0' Silty sand (SM) (ASTM) 

Project No. 105106.0100.0000 Page I of I 



PROJFCI:

Storage Yard Geotechnical Investigation

* BORING4 LOC.ION\ SMC Storage Yard

I)RII I INfi CON F AI CTOR
Unitech: Mike Conover/Kinard Lopez

1)Rit I l\( \IIFTHOD Hollow Stem Auger

! IRIIAING tQtl'\IFNI'MN:ITrack-mounted CME 55 LC

SX\•\l•(ING MIH HIOD): 2 " Split-spoon

FiE

GB-S TR()TRC
X)RI)INVFTS ( NJ PI.ANE SYS'ITM - NA[)rn)

F •\S•IIRLY: 346.649 N(OR'rnIERt Y 258,014

DivrE STARTED: DAI)T FINISIIE9):

1/29/09 ./30/09
T(T.I. DEP'"1 it9.), 32k\IEASI RING POINI'

32 Ground Surface
I)FPHlH TO (GROI ND SURFACE 102
VA I-R id: F1 1 l 1F\' \[IN • rN[\ M)y

I (XiFI) BY: Chris Carlson

DESCRIPTION

lId

Ii

It)

5
6

502

2
10
11
8
10
10
8
6
5

8
4
5
5

3
4

3
5

8
8

5

8

8

4

5

6
9

4
8

10

10
4

8
8
4
5
6

9

O."-2.0 NO RECOVERY; Likely due to boulder/slag

2.0'-40' Gray F-SAND & SILT. some f-c gravel (pulverized)

4.0*-6.0" NO RECOVERY: Augered through obstruction

6.0-8.0 Light brown gray F-SANO. some silt, some clay,
trace f-gravel

86.0-8g Dark gray black F-SAND. little silt, little clay, trace
f-grav el
8.9'-10.0 Orange brown F-MA SAND. trace c-sand, trace
f-gravel

10.0'-12.0' Orange brown F-M SAND, trace c-sand, trace
f-gravel

12.0'-14.0' Orange brown F-M SAND. little c-sand, trace
(-gravel

14.0"-16.0'COange brown F-M SAND, little c-sand, trace
f-gravel

16.0"-18.0OCrange brown F-M SAND. little c-sand, trace
f-gravel

18.0'-20.0U Orange brown F.M SAND, little c-sand, trace
f-gravel

20.0'-22.0'Orange brown F-M SAND, little c-sand, trace
f-gravel

22.0'-24.0'Orange brown F-M SAND, little c-sand, trace
f-gravel

24.0'-26.0' Orange brown F-M SAND. little c-sand, trace
f-gravel

26.0'-27.5'Crange brown F-M SAND. little c-sand, trace
f-gravel

27.5-28.0'Red gray CLAY. trace f-gravel
28.0'-29.0 Orange brown F-M SAND, little c-sand, trace
f-gravel

29.0'-30.0' Red gray CLAY

30.0"-32.0' Red gray CLAY

Laboratory

0.0'-2.0' No Recovery

2.0-4,0' Well-graded gravel with silt and
sand (GW-Gvt) (ASTM)

4.0'-6.0' No Recovery

6.0'-8.0' Silty sand (SM) (ASTM)

8.0'-9.0' Sample not submitted for analysis

9.O'-100' Silty sand (SM) (ASTM)

10.0-12.0' Sample not submitted for analysis

12.0'-14.0 Poorly graded sand with silt
(SP-SM) (ASTM)

14.0'-16.0 Sample not submitted for analysis

16.0'-18.0 Poody graded sand with silt
(SP-SM) (ASTM)

18.0'-20.09 Sample not submitted for analysis

20.0U-22.0' Poody graded sand with silt
(SP-SM) (ASIM)

22.0'-24.0' Silty sand (SM) (ASTM)

24.0-26.0* Sample not submitted for analysis

26.0'-28.0' Silty sand with gravel (SM)
(AS]TM)

28.0*-29.0' Sample not submitted for analysis

29.0'-30.0 Sample not submitted for analysis

30.0'-32.0' Fat clay with sand (CH) (ASTM)

ProJect No. 1051(.01(.0(fxt Page 1 of 1
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PROJECT: 

Storage Yard Geotechnical Investigation GB-5 ()TRC 
BORJ NG LOC.-\110N: SMC Storage Yard cn(JRDI~\L\TES (NJ PL.-\ E SYSTEI\I - NADSJ) 

E.·\STERL Y : 346.649 ORTlfERLY. 

DRILLING CONTRACTOR: D.\TE ST.\RTED: 
Unitech : Mike ConoverlKinard Lopez 

25fUl14 
ISHED: 

1/30/09 ---.---- 1/29/09 

32 
DRJLlING ~IEnl()D : TOTAL DEPHI (11.): Hollow Stem Auger 
DRILL! (l E()I I Il'~IENT: 

Track-mounted CME 55 LC 

~IL\SlI RIN(j POINT: 
Ground Surface 

--~--~~~ ~~---I 

II 102 
------------------

DEPTH TO 
IWATER (tl): 

s. \~()'L1i\<'; I\ IETHOl): 

o 

5 

10 

15 

I 25 

30 

2" Split-spoon L<XlOEI> BY : 
Chris Carlson 

UlOII 

("0 11 11" 

r 

DESCRIPTION 

Field Laboratory 

0.0'-2.0' NO RECOVERY ; Likely due to boulder/slag 0.0'-2 .0' No Recovery 

2.0'-4.0' Gmy F-SAND & SILT. some I.e gravel (pulverized) 2.0·-4 .0'Wellilraded gravel with silt and 
sand (GIV-GM) (ASlM) 

4 .0'~ . O' NO RECOVERY; Augered through obstruclion 

6.0'-8.0' Light brown gray F-SAND. some silt. some clay . 
lrace 'ilravel 

10.0'·12.0' Orange brown F·M SAND. Irace c· sand. trace 
'ilravel 

12.0'-14.0' Orange brown F-M SAND. little c·sand. trace 
'il ravel 

14.0'-16.0' Orange brown F-M SAND. little c-sand, trace 
Iilravel 

16.0'-18 .0' Orange brown F-M SAND. liHle c-sand. trace 
'i1ravel 

18.0'·20.0' Orange brown F-M SAND. little c·sand. trace 
'i1ravel 

- - -,.---

20.0'·22.0' Orange bro'<'m F-M SAND. little c-sand. trace 
Iilravel 

22 .0'-24.0' Orange brown F-M SAND. little c-sand. trace 
I 'i1 rav el 

-1--
24.0'·26.0' Orange brown F-M SAND. little c·sand. trace 
'il ravel 

-+1-------

29.0'-30.0' Red gray CLAY 
------

30.0'-32.0' Red gray CLAY 

.. ------- -

4.0'.0 .0' No Recovery 

6.0'-8.0' Silty sand (SM) (,ASlM) 

~ 

, 8.0'·9.0' Sample nol slIbmitted lor analysis 
1-

9.0'-10.0' Silty sand (SM) (,ASlM) 

10.0'-12.0' Sample nol submitted lor analysis 

12.0'·14.0' Poorly graded sand with silt 
(SP-SM) (,ASlM) 

14.0'·16.0' Sample nol submitted 'or analysis 

16.0'-18.0' Poorly graded sand wilh silt 
(SP-SM) (ASlM) j 

l. 18.0'·20.0' Sample not ~ubmitted lor analy SIS ~ 

20 .0'-22.0' Poorly graded sand with silt 
(SP-SM) (,ASlM) 

22 .0'·24.0' Silty sand (SM) (ASlM) 

24 .0'-26.0' Sample nol submitted lor analysis 

26.0'·28.0' Silty sand "nth gravel (SM) 
< (ASlM) 

28.0'·29.0' Sample nol submitted lor analysis 

29.0'-30.0' Sample not submitted lor analysis 

30.0'-32.0' Fat clay with sand (CH) (,ASTM) 

Proiect No. 105106.0 100.0()()(J Page I of 
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BostonGeoTesting Atlanta

express New York

a subsidiary of Geocomp Corporation www.geocomp.com/geotesting

May 14, 2009

Ms. Jean Oliva
TRC Environmental Corp.
21 Griffin Road North
Windsor, CT 06095

Re: SMC Project (GTX-8990)

Dear Ms. Oliva:

Enclosed are the test results you requested for the above referenced project. GeoTesting Express, Inc. (GTX)
received seven soil samples from you on April 29,2009. These samples were labeled as follows:

GB-2 (4-6 ft)
GB-2 (14-16 ft)
GB-3 (8-1 Oft)
GB-3 (12-14 ft)
GB-3 (18-20 ft). GB-5 (8-9 ft)
GB-5 (10-12 ft)

GTX performed the following tests on each of these samples:

Grain Size Analysis (ASTM D 422) with hydrometer
Atterberg Limits (ASTM D 4318)
USCS Soil Classification (ASTM D 2487)

A copy of your test request is attached.

The results presented in this report apply only to the item tested. This report shall not be reproduced except in
full, without written approval from GeoTesting Express. The remainder of the sample will be retained for a
period of sixty (60) days and will then be discarded unless otherwise notified by you. Please call me if you have
any questions or require additional information. Thank you for allowing GeoTesting Express the opportunity of
providing you with testing services. We look forward to working with you again in the future.

Respectfully yours

Joe ITome

Laboratory Manager0

GeoTesting Express, Inc. 1 1145 Massachusetts Ave. Boxborough, MA 01719 j Toll Free 800 434 1062 [ Fax 978 635 0266

• 
GeoTesting 
express 

Boston 
Atlanta 

New York 

• 

a subsidiary of Geocomp Corporation 

May 14,2009 

Ms. Jean Oliva 
TRC Environmental Corp. 
21 Griffin Road North 
Windsor, cr 06095 

Re: SMC Project (GTX-8990) 

Dear Ms. Oliva: 

www.geocomp.com/geotesting 

Enclosed are the test results you requested for the above referenced project. GeoTesting Express, Inc. (GTX) 
received seven soil samples from you on April 29, 2009. These samples were labeled as follows: 

GB-2 (4-6 ft) 
GB-2 (14-16 ft) 
GB-3 (8-1Oft) 
GB-3 02-14 ft) 
GB-3 (18-20 ft) 
GB-S (8-9 ft) 
GB-S (10-12 ft) 

GTX performed the following tests on each of these samples: 

Grain Size Analysis (ASTM D 422) with hydrometer 
Atterberg Limits (ASTM D 4318) 
USCS Soil Classification (ASTM D 2487) 

A copy of your test request is attached. 

The results presented in this report apply only to the item tested. This report shall not be reproduced except in 
full, without written approval from GeoTesting Express. The remainder of the sample will be retained for a 
period of sixty (60) days and will then be discarded unless otherwise notified by you. Please call me if you have 
any questions or require additional information. Thank you for allowing GeoTesting Express the opportunity of 
providing you with testing services. We look forward to working with you again in the future. 

R~~ 
Joe TomeI 
Laboratory Manager • 

GeoTesting Express, Inc. I 1145 Massachusetts Ave. I Boxborough, MA 01719 I Toll Free 800 4341062 I Fax 978 635 0266 



GeoTesting
express
a subsidiary of Geocomp Corporation

1145 Massachusetts Avenue

Boxborough, MA 01719

978 635 0424 Tel

978 635 0266 Fax

Geotechnical Test Report May 14, 2009

GTX-8990
SMC
Project
Newfield, NJ

Prepared for:

TRC Environmental Corp.

GeoTesting 
express 
a subsidiary of Geocornp CorporaTion 

1145 Massachusetts Avenue 

Boxborough, MA 01719 

9786350424 Tel 

978 635 0266 Fax 

Geotechnical Test Report 

GTX-8990 
SMC 
Project 
Newfield, NJ 

Prepared for: 

TRC Environmental Corp. 

• 

May 14,2009 

-. 
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Client: TRC Environmental Corp.

Aft= o es ; Project: SMc...e Location: Newfield, NJ Project No: GTX-8990

ex p r e s s Boring ID: --- Sample Type: bag Tested By: jbr

r bsidiarv of Geocomp Corporation Sample ID:GB-2 Test Date: 05/08/09 Checked By: jdt
Depth : 4-6 ft Test Id: 151750

Test Comment: ---
Sample Description: Moist, dark yellowish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

Y2 0 00 0 0
('~) D -4 rI J 4 iN

100

90- -

80-

70 ,

• 60-

, 50

40 -40 " I

30

20,

10

1000 100 10 1 0.1 0.01 0.001

Grain Size (ni-n)

%Cobble %Gravel %Sand %Silt & Clay Size

- 1.7 76.6 21.7

Sieve Name .Sieve Size, PercentFiner Spec.•Percent Complies Coefficients
Sieve Se Co.. . .. m=0.2170 mm

0.375 in 9.50 100

#4 4.75 98

#10 2.00 89

#20 0.85 73

#40 0.42 52

#60 0.25 32

#100 0.15 24

#200 0.075 22

- -.. Particle Size.(mm) • Percent Finer .p> SpecPer cent . Complies

--- 0.0366 16

--- 0.0225 13

--- 0.0132 11

0.0095 8

0.0067 6

-- 0.0048 5

--- 0.0031 5

0.0014 2

D6O=0.5474 mm Dis =0.0301 mm

D5o=0.3991 mm Dio=0.0119 mm

Cu =N/A Cc = N/A

Classification

ASTM Silty sand (SM)

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape

Sand/Gravel Hardness : ---

printed S/12/2009 11:21:33 AM1

Client: TRC Environmental Corp. ,-
Project: SMC 

.,. 

Location: Newfield, NJ Project No: GTX-8990 
Boring 10: --- Sample Type: bag Tested By: jbr 
Sample 1O:GB-2 Test Date: 05/08/09 Checked By: jdt 
Depth: 4-6ft Test Id: 151750 

GeoTesting 
. express 

• ,ubsirliary '>1 Geocornp Corporation 

Test Comment: ---
Sample Description: Moist, dark yellowish brown silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM 0 422-63 (reapproved 2002) 

E 
I/) 0 0 

" 0 0 0 0 0 0 M <;t ...... N <t \D ...... N 

R '4 '4 '4 '4 '4 '4 '4 
100 -----.-----,--,----, ., , J I , I , , , 

I , , I , I I , I , f , 
90 

, I , f f , I , f , , f I 
f f , , ! , , I , , , I I , f I 

80 
, I I , , I , , 
, I f I , I , 
I , i I , ! I , 

I , ! I I , 
, i i I , , I 

70 , I I I , I I 
i ; , I , ; , f , I , I ; , I f 
I I I I , I I 

Qi 60 I I I , , , , , 
c:: 

, I I I ! , , 
u: , , I I ; , , 

., ; , ; , , 
'E 50 I , , ! , , , 
Q) ; I I ! , , I i 

~ , I I , I , ; , 
rf , ! ; , , ! , I 

40 .:. , i , , . , 
; , I I , ! ! 
; , , , , , , • : , I , I I f 

30 
! I : , , , 

i I : , , , 
, ; , , i f 

f ; : ! ! , : , , , , I , I 

20 , ! , : i , ! , I f , I , t 
; , , , , , , : 
! ! I , , : , , 

10 , f f , : , 
, , t , ; , 

; .' , , ; , , , 
~~ , ; , , 

0 
, 

1000 100 10 1 0,1 0.01 0,001 

Grain Size (rrm) 

% Cobble %Gmvel % Sand %Silt &Oay Size 

- 1.7 76.6 21.7 

SieveNam~. .Sie"e Size, . Percent Finer· Spec.; Percent "Comp,Iies Coefficients 
mm 

. ,' :., . ':',,:';.-" , ...... . ....... , ' . 

.. " ',', ,':' Dss =1.6106 mm 030 =0.2170 mm 
0375 in 950 100 

#4 4]5 98 060=0.5474 mm D1S =0.0301 mm 
#10 2.00 89 050 =0.3991 mm 010 =0.0119 mm 
#20 0.85 73 

#40 0-42 52 Cu =N/A Cc =N/A 

#60 025 32 Classification 
#100 0.15 24 ASTM Silty sand (SM) 
#200 0,075 22 

--- Particle Size'Cmm) P~.ent ~~"er ::',,: :~p.ec;··.f.~~~ . Complies 

--- 0,0366 16 AASHTO Silty Gravel and Sand (A-2-4 (0» 
--- 0.0225 13 

--- 0.0132 11 • ---' OJlO9S 8 Saml!lelTest Descril!tion 
Sand/Gravel Particle Shape ------ 0,0067 6 

0.0048 5 Sand/Gravel Hardness: ---
.-- 0,0031 5 
... 0,0014 2 

printed 5/12/2009 11: 21: 33 AM 



GeoTesti ng
express
a subsidiaryq. Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, N3 Project No: GTX-8990
Boring ID: ---
Sample ID:GB-2

Depth : 4-6 ft

Sample Type: bag Tested By:
Test Date: 05/07/09 Checked By:

Test Id: 151757

cam
n/a

Test Comment: ---

Sample Description: Moist, dark yellowish brown silty sand

Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol Sample ID, Boring Depth .Natural Liquid, Plastic Plasticity Liquidity, Soil Classification:
. Moisture Limit. Limi Index Index

.Content, % ... ..

GB-2 --- 4-6 ft 9 n/a n/a n/a n/a Silty sand (SM)

48% Retained on #40 Sieve

Dry Strength: NONE

Dilentancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

printed S11212009 11r32:4
6

AM

Client: TRC Environmental Corp. , 
~-

Project: SMC 
-_ .. 

GeoTesting Location: Newfield, NJ Project No: GTX-8990 
express Boring 10: --- Sample Type: bag Tested By: cam 
a subsidiary of Geocomp Corporation Sample ID:GB-2 Test Date: 05/07/09 Checked By: n/a 

Depth: 4-6ft Test Id: 151757 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty sand 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

Sample Determined to be non-plastic 

Symbol SamplelD . Borhlg Depth Natural ·Uquid· c··. Plastic Plasticity liquidity Soil ClasSif"ocation 

* 
GB-2 

48% Retained on #40 Sieve 

Dry Strength: NONE 

Dilentancy: RAPID 

Toughness: n/a 

4-6 ft 

Moisture 
Content,O~ 

9 

The sample was determined to be Non-Plastic 

printe:d 5/12/2009 11:-32:46 AM 

·limit· 

,.' 
n/a 

'. 

li~it ". "Index .... Index 

'.' I .~ ". 

n/a n/a n/a Silty sand (SM) ~ 

• 

• 

• 



Client: TRC Environmental Corp.GeoTesting Project: SMC
U Location: Newfield, N3 Project No: GTX-8990

ex p r e s s Boring ID: --- Sample Type: bag Tested By: cam
subsdifar, GeIcomp Corporation Sample ID:GB-2 Test Date: 05/12109 Checked By: jdt

Depth : 4-6 ft Test Id: 151764
Test Comment: ---
Sample Description: Moist, dark yellowish brown silty sand
Sample Comment:

USCS Classification - ASTM D 2487-06

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed 5/12/2009 11:39:17 AM

Client: TRC Environmental Corp. .-.--.. 

GeoTesting Project: SMC 
location: Newfield, NJ Project No: GTX-8990 

express 
• subsi>iiary at Oeocomp Corporation 

Boring ID: --- Sample Type: bag Tested By: cam 
Sample ID:GB-2 Test Date: 05/12)09 Checked By: jdt 
Depth: 4-6 ft Test Id: 151764 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty sand 
Sample Comment: ---

USCS Classification - ASTM D 2487-06 

• 

• 

.. .... .' ..... " .. ' . 

. J:~~g#g .. SainpleI" ..... 
I ...... . .... . 

GB-2 4-6 ft Silty sand SM 

Remarks: Grain Size analysis performed by ASTM D422, results enclosed 

Atterbeg limits performed by ASTM 4318, results enclosed 

prinLed 5/12/2009 11,39,17 AM 

1.7 76.6 21.7 



GeoTesting
express
a sabsid •rv of Geoconmp Corporaticn

Client: TRC Environmental Corp.
Project: C Me
Location: Newfield, NJ Project No: GTX-8990

Boring ID: ---

Sample ID:GB-2
Deth : 14-16 ft

Sample Type: bag ' Tested By: jbr

Test Date: 05/11/09 Checked By: jdt
Test Id: 151751

1*

Test Comment: --

Sample Description: Moist, brownish yellow silty sand
Sample Comment: --

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

C

ill
IN
M* a

! vvý

90

8O

70

6O0
C

CI 50-
(1) 40-

30-

20

10-

1000 100 10 1 0.1 0.01

Grain Size (rnm)

0.001

%Cobble %Gravel %Sand %Silt &Clay Size

- 2.7 80.7 16.6

Sieve.Name Sieve Size, PercentFiner Specý.Percnt Complies
mm

0.375 in 9.50 100

#4 4.75 97

#10 2.00 87

#20 0.85 62

#40 0.42 40

#60 0.25 24

#100 0.15 18

#200 0.075 17

PartideSkze (mm) Percent Rner " Spec. Percent. Complie_..

--- 0.0375 11

0.0232 9

--- 0.0135 7

--- 0.0096 5

--- 0.0067 5

0.0048 3

--- 0.0031 2

--- 0.0014 0

Coefficients
D8 5 =1.8639 mm D3o=0.3063 mm

D6o =0.8047 mm Dis =0.0627 mm

D5o =0.5829 mm Dlo=0.0325 mm

Cu =N/A Cc =N/A

Classification
ASTM Silty sand (SM)

AASHTO Stone Fragments, Gravel and Sand
(A-1-b (0))

Sample/Test Description

Sand/Gravel Particle Shape

Sand/Gravel Hardness:

01

pririted 5/12/2009 Il~21S3 AM

Client: TRC Environmental Corp. 

a subsidiary of Geoecmp Corporation 

Project: SMC 
.. -. --

" 'I 

location: Newfield, NJ Project No: GTX-8990 
Boring 10: --- Sample Type: bag - Tested By: jbr 
Sample IO:GB-2 Test Date: 05/11/09 Checked By: jdt • 

GeoTesting 
express 

Depth: 14-16 It Test Id: 151751 
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 ( reapproved 2002) 

E 
lI'l 0 0 

" 0 0 0 0 0 0 C') "It .--I N V \0 .--I N 
Q =It =It =It =It =It =It =It 

100 -----.-------"---> 
I , , ; , , , 
I I I I , I , , , I , : , I I , 

90 I , , I , , 
" 

, , ; ; , : , , 
, I , . , , , 
; , , , , , , I 

80 
, , , , , , , , , , , , , , , ; , , I : I , , , , , , I , , , : , , , , 

70 , ; , , I I I , , , , , I , , , , , , , I I , : I I I I I 

L. 60 , I , : : , " 
Q) , , , , : , , 
~ ; I I I I I , I , : , , I I , 
C 50 

, I ., , I , I I 
Q) , , I I I I I , 
e , ; I , I I , I 
Q) , i I , I I I I a.. , I , , , I 40 . I : I I i , ; I , , : 

; , I I 1 , i 

30 
, , , , I 
I I I I , I • I , , , I , : , , ; , , I , I I I I I 

20 , , I I I : , 
: I ; I 

; , , , , , 
, I , , , I , 

10 , I , , , ; I , , ! , , , , 
I , , , I I , I , , , I I 

0 
, 

-v-
1000 100 10 1 0.1 0_01 0.001 

Grain Size (mn) 

% Cobble %Gravel % Sand % Silt & Oay Size 

- 2.7 80.7 16.6 

;SieveName Sieve Size; i>ercent Finer SpeG Pen:ent Complies Coefficients 
-_:-'.-:'.,' 

inril· -
Ds5=1.8639 mm 030=0.3063 mm 

0_375 in 9.50 100 

#4 4_75 97 060 =0.8047 mm 015 =0.0627 mm 
#10 2_00 87 050 =0.5829 mm 010 =0.0325 mm 
#20 0.85 62 

#40 0.42 40 Cu =N/A Cc =N/A 

#60 0_25 24 Classification 
#100 0_15 18 ASTM Silty sand (SM) 
#200 0_075 17 

--- PartideSlze (mm) ~~~tA~er . SpeC •. Pertent· Complies. , 

--- 0.0375 11 AASHTO Stone Fragments, Gravel and Sand 
--- 0_0232 9 (A-1-b (0» 

--- 0_0135 7 

--- 0.0096 5 SamRlelTest DescriRtion 
Sand/Gravel Particle Shape : ------ 0.0067 5 

--- 0.0048 3 Sand/Gravel Hardness : ---
-.. 0.0031 2 

-.. 0_0014 0 

printed 5/12/2009 11:21:53 AM 



GeoTesting
,, express

* a •_obsidiary of Geocomp Corporation

Client: TRC Environmental Corp. -

Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: cam

Sample ID:GB-2 Test Date: 05/07/09 Checked By: n/a
Depth : 14-16 ft Test Id: 151758
Test Comment:
Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol Sample ID Boring. Depth.. .. Natural Liquid• Plastic Plasticity Liquidity Soil classification
Mo6isture: Limit Limit Index Index

Content,%/.

GB-2 --- 14-16 ft 11 n/a n/a n/a n/a Silty sand (SM)

60% Retained on #40 Sieve

Dry Strength: NONE

Dilentancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

printed 5/12/2009 11:32z52 AM

GeoTesting 
express ea 'tlDsi<iiary of Geocomp Corporation 

e 

Client: TRC Environmental Corp. .----. 
Project: SMC 
Location: Newfield, NJ Project No: GTX-8990 
Boring ID: --- Sample Type: bag Tested By: cam 
Sample ID:GB-2 Test Date: 05/07/09 Checked By: n/a 
Depth: 14-16 ft Test Id: 151758 
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

Sample Determined to be non-plastic 

e 

Symbol SampleID, Boring 

GB-2 

60% Retained on #40 Sieve 

Dry Strength: NONE 

Dilentancy: RAPID 

Toughness: n/a 

Depth ,.Natu~al" 

1< 
M,oisture, 

Content, 0J0 
", 

14-16 ft 11 

The sample was determined to be Non-Plastic 

printe.d 5/12/2009 11 ~32;52 AM 

Uquid ,,' Plastic ,Plasticity • ,liquidity Soil ClasSification 
'Umit 

. LiiJlit" .'. 
,I~dex . Index '. 

n/a n/a n/a n/a Silty sand (SM) 



GeoTesting
express
a subsidiary ot Geoconp Corporation

Client:
Project:
Location:

TRC Environmental Corp.

SMC
Newfield, NJ Project No: GTX-8§90 O

Boring ID: ---
Sample ID:GB-2
Depth : 14-16 ft

Sample Type: bag Tested By: cam
Test Date: 05/12/09 Checked By: jdt

Test Id: 151765

i

Test Comment: ---

Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

L USCS Classification - ASTM D 2487-06

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

ýiprinted 5/12/2009 11:39:22 AM

Client: TRCEnvironmental Corp. 
~, .. -. 

GeoTesting 
express 

Project: SMC 
Location: Newfield, NJ Project No: GTX-8Q90 
Boring 10: --- Sample Type: bag Tested By: cam 

" a suhsi,1iary of Geocomp Corporation Sample 1O:GB-2 Test Date: 05/12/09 Checked By: jdt 

Depth: 14-16 ft Test Id: 151765 
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand 
Sample Comment: ---

USCS Classification - ASTM D 2487-06 

Remarks: 

GB-2 14-16 ft Silty sand SM 

Grain Size analysis performed by ASTM 0422, results enclosed 

Atterbeg Limits performed by ASTM 4318, results enclosed 

printed 5/12/2009 11:39:22 AM 

2.7 80.7 16.6 

• 

• 

• 



Client: TRC Environmental Corp.%neoTesting oe 2~
tn Location: Newfield, NJ Project No: GTX-8990

eexpress Boring ID: --- Sample Type: bag Tested By: jbr

asbdl Uf GOOcoMnP CorporatOn Sample ID:GB-3 Test Date: 05/11/09 Checked By: jdt

Depth : B-10 ft Test Id: 151752
Test Comment: ---

Sample Description: Moist, dark yellowish brown silty, clayey sand
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

c;

0 0
0 0 00 O0 0
4I ItJ "3 1.-4 N"

'i J* 41, * 4

90

80

9.1
C
LL

CD

£~ - J

; ; ; ; ; , i • l•,J l & i • J , i I I

1000 100 10 1
Grain Size (nrn)

0.1 0.01 0.001

%Cobble %Gravel I %Sand %Silt & Clay Size

9.8 63.0 27.2

:Sieve Name Sieve Size,
MM

Percent Finer Spec. Percent complies

0-375 in 9.50 100

#4 4.75 90

#10 2.00 84

#20 0.85 71

#40 0.42 54

#60 0.25 39

#100 0.15 30

#200 0,075 27

* Particle Size (mm) Percent Finer Spec. Percent Complies

- 0.0336 21

0.0230 18

--- 0.0132 14

0.0094 21

--- 0.0067 9

--- 0.0048 7

--- 0.0031 6

--- 0.0014 4

D85 =2.4208 mm

)6o =0.5436 mm

D5o =0.3685 mm

Cu =N/A

Coefficients
D30 =0.1477 mm

Di5 =0.0155 mm

D10 =0.0079 mm

Cr =N/A

Classification
ASTM Silty, clayey sand (SC-SM)

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape

Sand/Gravel Hardness : ---

printed 5/12/2009 1I:23:12 AM

Client: TRC Environmental Corp. ., .-. 
Project: SMC 
Location: Newfield, NJ Project No: GTX-8990 
Boring 10: --- Sample Type: bag Tested By: jbr 
Sample 1O:GB-3 Test Date: 05/11/09 Checked By: jdt 
Depth: 8-10 ft Test Id: 151752 

GeoTesting 
.~su~s;~ar~ o~ G~c~mp Corporation 

Test Comment: ---
Sample Description: Moist, dark yellowish brown silty, clayey sand 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002) 

E 
II') 0 0 I"- 0 0 0 0 0 0 C"I '<t .... N '<t \0 .... N 
Q '110 '110 '110 '110 '110 'II: '110 

100 --------. . 
; ; ; I I • I 
I I , , I , I I 
0 , I , I I I I 

90 0 I , , , , , , 0 , , , I , 
· i , i I I r 
I , I I I I I 

80 i '. 0 , , I ; 

i , I I , I 1 

J , I , ; , I I , , \ · : , I , 
I , I 1 I , I 

70 , , , . , I I , I , ; I J · , J . , I , , , , , , , , , 
li> 60 , , , , , , 
C 

, ; , I , , , I 

u:: ; , , , · I , , , , ; 

C 50 · . · , , , , 
(J) · , , , J , , , 
e , , , , , , . 
&. , , , , , , ! 

40 · , , , I , I , , , , 

• , , , I 

I , , · , 
30 

0 , I • I , , 
, ; , , , , I , I , , I , , , 

, , , , , , , , 
20 , , ! , I ! , , 

· ! · , , I , 
, , , , ; I , ; , · , I I , 

10 0 I I , , , ! , , , , , , , , , , , I 

J , , , I I , -0 
0 

, , 

1000 100 10 1 0.1 0.Q1 0.001 

Grain Size (nrn) 

% Cobble % Gravel % Sand %Silt & Oay Size 

- 9.8 63.0 27.2 

·Sjev.e.Narne· 'Si~ve Size, Percent Finer Spec~ Percellt CornpUes Coefficients 
rnm 

'. . . .. Des =2.4208 mm 0:30=0.1477 mm 
0.375 in 9.50 100 

#4 4.75 90 D60 =0.5436 mm 015 =0.0155 mm 
#10 2.00 84 050 =0.3685 mm DlO=0.0079 mm 
#20 0.85 71 

#40 0.42 54 Cu =N/A Cc =N/A '. 

#60 0.25 39 Classification 
#100 0.15 30 ASTM Silty, clayey sand (SC-SM) 
#200 0.075 27 

'--- Particle SIZe (mm) Percent fin~r· Spec. Percent .Comp~~s 

,., 0.0336 21 AASHTO Silty Gravel and Sand (A-2-4 (0» 
--. 0.0230 18 

• ". 0.0132 14 

-- 0.0094 11 SamRlelTest DescriRtion 
Sand/Gravel Particle Shape : ---._. 0.0067 9 

,., 0.0048 7 Sand/Gravel Hardness : ---
.. ' 0.0031 £> 

.,' 0.0014 4 

printed 5/12/2009 11:23:12 AM 



GeoTesting
express
a t•ubsidiarv of Geocmp Corpnration

Client: TRC Environmental Corp..
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: cam

Sample ID:GB-3 Test Date: 05/07/09 Checked By: n/a
Depth : 8-10 ft Test Id: 151759
Test Comment:
Sample Description: Moist, dark yellowish brown silty, clayey sand
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Plasticity Chart

60 --

50 " .. .. . .. .. . . . . . ....... .................. .. . . .. .50.. - -

'1Yf ine

4 .....*......... .. ... ....................

40 o .OH

cis
_30 . . .

230 ...... . ....... .. ....... -.. . .

CL or i-L
0 .. . ...... , .. .... ..................... ........ I.... M t 6 - H --- ........

~ML of OL"

0 10 20 30 40 50 60 70 80 90 100 1

Liquid Lirrit

Symbol: Sample ID Boring Depth Natural Liquid T Plastic Plasticity Liquidity. Soil Classification:Moisture Limit Limit ]Index Index

content,/ I

* GB-3 - 8-10 ft 9 19 12 7 0 Silty, clayey sand (SC-SM)

r ~-1

Sample Prepared using the WET method

46% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilentancy: SLOW

Toughness: LOW

printed 5/12/2009 1132:58 AM

Client: TRC Environmental Corp .. 
.~ ... 

Project: SMC l' 
" GeoTesting Location: 

express 
Newfield, NJ Project No: GTX-8990 

Boring ID: --- Sample Type: bag Tested By: cam 
a subsiriiary of Geor:omp Corporation Sample ID:GB-3 Test Date: 05/07/09 Checked By: n/a 

'Symbol" 

Depth: 8-10 It Test Id: 151759 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty, clayey sand 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

Plasticity Chart 

60.-----------------------~------~-------------.r---------__ ,~----------------~ 

, 

, , ., , , . , . 
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MlotOL 
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o 10 20 

'SampleID Boring 

30 

Deptb 

40 

Natural 
MOisture 

Content,O/o 

50 

liquid Unit 

60 70 80 

, liquid 
Limit 

Plastic Plasticity liquidity 
, limit ,'Index ',Index 

90 100 

Soil Classification 

" 

'* 
GB-3 8-10 It 9 19 12 7 o Silty, clayey sand (SqSM) 

Sample Prepared using the WET method 

46% Retained on #40 Sieve 

Dry Strength: VERY HIGH 

Dilentancy: SLOW 

Toughness: lOW 

printed 5/12/2009 11=32;58 AM 
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• 

• 
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Client: TRC Environmental Corp.Geoestng Project: SIVC
G eoTesting Location: Newfield, NJ Project No: GTX-8990

express Boring ID: --- Sample Type: bag Tested By: cam
a subsidiary of Geocornp Corporation Sample ID:GB-3 Test Date: 05/12/09 Checked By: jdt

Depth : 8-10 ft Test Id: 151766
Test Comment: ---

Sample Description: Moist, dark yellowish brown silty, clayey sand
Sample Comment: ---

I ~USCS Classification - ASTM D 2487-06

Boring Sample ID Depth Group Name, Gro upi .Gravel,ý Sand,. % Fines; 0/0

ID Sybl 0/6

-- GB-3 8-10 ft Silty, clayey sand SC-SM 9.8 63.0 27.2

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed 5/12/2009 11:39:29 AM

Client: TRC Environmental Corp. .. .. . 

GeoTesting 
express 

.• " subsidiary of Gp.ocornp Corporation 

Project: SMC 
Location: Newfield, NJ Project No: GTX-8990 
Boring ID: --- Sample Type: bag Tested By: cam 
Sample ID :GB-3 Test Date: 05/12/09 Checked By: jdt 
Depth : 8-10ft Test Id: 151766 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty, clayey sand 
Sample Comment: ---

USCS Classification - ASTM D 2487-06 

• 

• 

Remarks: 

GB-3 8-10 ft Silty, clayey sand SC-SM 

Grain Size analysis performed by ASTM D422, results enclosed 

Atterbeg Limits performed by ASTM 4318, results enclosed 

printed 5/12/2009 11:39:29 AM 

9.8 63.0 27.2 



GeoTesting
express
a subsid ary of Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:GB-3 Test Date: 05/11/09 Checked By: jdt
Depth : 12-14 ft Test Id: 151753
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand
Sample Comment:

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

.S

CLL

U-
CD
a_

1000 100 10 1 0.1 0.01

Grain Size (mm)

0.001

%Cobble %Gravel %Sand %Silt & Oay Size

- 2.8 82.6 14.6

Sieve Name• Sieve Size,
mmr 1

Percent Finer Spec. Percent SCompleS

0.375 in 9.50 100

#4 4.75 97

#10 2.00 90

#20 0.85 72

#40 0.42 40

#60 0.25 22

#100 0.15 17

#200 0.075 15

Pa• Size(mm) Percent Finer Spec, Percent Complies

-- 0.0364 12

--- 0.0234 9

0.0136 6

--- 0.0096 5

--- 0.0068 4

--- 0.0048 3

.-. 0.0031 2

--- 0.0014 1

D85 =1.5765 mm

D6o =0.6547 mm

Dso=0.5275 mm

Cu =N/A

Coefficients
D3o =0.3168 mm

D1s =0.0830 mm

Dio =0.0275 mm

Cc =N/A

Classification
ASTM Silty sand (SM)

AASHTO Stone Fragments, Gravel and Sand
(A-i-b (0))

Sample/Test Description

Sand/Gravel Particle Shape:

Sand/Gravel Hardness:

printed 5/12/2009 11:25:13 AM

Client: TRC Environmental Corp. 

GeoTesting 
express 

Project: SMC ._ .. ,-

Location: Newfield, NJ Project No: Gf)(-8990 
Boring ID: --- Sample Type: bag Tested By: jbr 

" 

Sample ID:GB-3 Test Date: 05/11/09 Checked By: jdt a subsidiary of Geocomp Corporation • Depth: 12-14 ft Test Id: 151753 
Test Comment: ---
Sample Description: MOist, brownish yellow silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002) 

c 
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; , I , ; , ; , , , , , ! , , ; 1 , , , , , , , 1 1 , 1 , , • , , , , , , I 

, 20 , I , I , , ; ! , , , , I , , , , , ; , , , , , I , \ ; ; I 

10 , , , , , , , , , , , , , , , , , , , , , ! I , , I , , , , , 
0 
1000 100 10 1 0.1 0.01 0,001 , 

Grain Size (nm) 

% CobbJe % Gravel % Sand %Silt & Oay Size 

- 2.8 82.6 14.6 

. Sieve Name ..Si~~~ize, , Percent Finer S~.Percent !. CoIl1",n~s ~oefficients 
.. ',.' " .; ..... ' " 085 =1.5765 mm 030 =0.3168 mm 

0,375 in 9.50 100 

#4 4,75 97 Doo =0.6547 mm 015 =0.0830 mm 
#10 2,00 90 050 =0.5275 mm 010 =0.0275 mm 
#20 0,85 72 

#40 0.42 40 Cu =N/A Cc =N/A 

#60 0.25 22 Classification 
#100 0.15 17 ASTM Silty sand (SM) 
#200 0,075 15 ,; 

--- PartIcle Size (mm) Percent finer Spec .. Per~nt ,Complies 

0.0364 12 AASHTO Stone Fragments, Gravel and Sand 

--- 0,0234 9 (A-1-b (0» 

- 0,0136 6 

--- 0.0096 5 Sample/Test Description 

--- 0.0068 4 
Sand/Gravel Particle Shape : --- • --- 0.0048 3 Sand/Gravel Hardness : ---

--- 0,0031 2 

,-- 0.0014 1 

printed 5/12/2009 11:25:13 AM 



GeoTestint
express

* subsidiary of Geoc-onip Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID:--- Sample Type: bag Tested By: cam
Sample ID:GB-3 Test Date: 05/07/09 Checked By: n/a
Depth : 12-14 ft Test Id: 151760
Test Comment: ---

Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol: Sample ID - Boring:. Depth NaturalS ". Liquid. Plastic - Plasticity Liquidity - Soil Classification
Moistu e-j.Limit Limit Index Index

GB-3 --- 12-14 ft 6 n/a n/a n/a n/a Silty sand (SM)

60% Retained on #40 Sieve

Dry Strength: NONE

Dilentancy: SLOW

Toughness: n/a

The sample was determined to be Non-Plastic

printed 5/12/2009 11:
3 3

:
0 4

AM

Client: TRC Environmental Corp. ----.. 
Project: SMC GeoTesting Location: Newfield, NJ Project No: GTX-8990 
Boring 10:--- Sample Type: bag Tested By: cam 
Sample ID:GB-3 Test Date: 05/07/09 Checked By: n/a 
Depth: 12-14 ft Test Id: 151760 

_ express 
• subsidiary o! Geoc.omp Corporation 

Test Comment: ---
Sample Description: MOist, brownish yellow silty sand 
Sample Comment: ---

Atterberg Limits- ASTM D 4318-05 

• i 

Sample Determined to be non-plastic 

SYmbol.- .' Sample:IO' - Boring ()epth 

.~~~~~~'.~. 
liq!li!lc .Plastic .... '. Plasticity· liquidity - Soil Classification . 

• 

"* 
GB-3 

60% Retained on #40 Sieve 

Dry Strength: NONE 

Dilentancy: SLOW 

Toughness: n/a 

12-14 ft 

The sample was determined to be Non-Plastic 

printed 5/12/2009 11,3),04 AM 

'Limit 
' . 

6 n/a 

• ... ·Limit- . Index index' 
.... :.-: ... --- . 

- '. 

n/a n/a n/a Silty sand (SM) 



GeoTesting
express
a subsidiary of Geocornp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990

Boring ID: ---
Sample ID:GB-3
Depth : 12-14 ft

Sample Type: bag Tested By:
Test Date: 05/12/09 Checked By:

Test Id: 151767

cam
jdt 70

Test Comment: ---

Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

I USCS Classification - ASTM D 2487-06

Boring Sample ID Depth Group N ame Gru Gavl Sain,0/Fie,

ID Symbol 01

-- GB-3 12-14 ft Silty sand SM 2.8 82.6 14.6

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed 5/12/2009 11:39:34 AM

Corp. 

GeoTesting Location: NJ No: GTX-8990 
express Sample Type: bag Tested By: cam 
a subsioiary of Geocomp Corporation 

Boring ID: --­
Sample ID:GB-3 Test Date: 05/12/09 Checked By: jdt 

Remarks: 

Depth: 12-14 ft Test Id: 151767 

Sample Description: Moist, brownish yellow silty sand 
... "" ..... nll.:> Comment: 

uses Classification - ASTM D 2487-06 

Ciiavel; ~and,O/oFines;oj~ 
oio> . 

GB-3 12-14 ft Silty sand SM 

Grain Size analysis performed by ASTM 0422, results enclosed 

Atterbeg limits performed by ASTM 4318, results enclosed 

2.8 82.6 14.6 

printed 5/12/2009 11:39:34 AM 

• 

• 



GeoTesti ng
express

*0 ubsidiary of Geocornp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, N3 Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: jbr
Sample ID:GB-3 Test Date: 05/11/09 Checked By: jdt
Depth : 18-20 ft Test Id: 151754
Test Comment: ---

Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

C
U-,

60

50
C-

1000 100 10 1 0.1 0.01
Grain Size (ram)

0.001

%Cobble %Gravel %Sand %Silt &Clay Size
- 6.5 81.0 12.5

Sieve Name Sieve Size.
min

Percent Finer I Spec. Percent complies

0.375 in 9.50 100

#4 4.75 93

#10 2.00 82

#20 0.85 52

#40 0.42 27

#60 0.25 18

#100 0.15 14

#200 0.075 12

Partide Size (rpm) Percent..Finer-.. .Sp,. per-c ent Complies

--- 0.0361 8

0.0225 7

0.0135 6

--- 0.0095 4

0.0067 4

0.0048 3

--- 0.0031 2

0-0014 0

Coefficients
D85 =2.4765 mm D3o =0.4637 mm

D6o =1.0676 mm D15 =0.1698 mm

D5o =0.8058 mm DIO =0.0479 mm

Cu =N/A Cc =N/A

Classification
ASTM Silty sand (SM)

AASHTO Stone Fragments, Gravel and Sand
(A-i-b (0))

Sample/Test Description

Sand/Gravel Particle Shape:

Sand/Gravel Hardness : ---

prirted 5/12/2009 11:26:17 AM

Client: TRC Environmental Corp. .. 
Project: SMC 

. _-. 

Location: Newfield, NJ Project No: GTX-8990 
BOring 10: --- Sample Type: bag Tested By: jbr 
Sample IO:GB-3 Test Date: 05/11/09 Checked By: jdt 
Depth: 18-20 ft Test Id: 151754 

GeoTesting 
express 

• <ubsidiary 01 G"ocomp Corporation 

Test Comment: ---
Sample Description: MOist, brownish yellow silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002) 

E 
IS) 0 0 ,..... 

0 0 0 0 0 0 C"') '<t ,..... N '<t \0 ,..... N 
Q '*I: '*I: '*I: '*I: '*I: '*I: '*I: 

100 .---
I , I , , , I , 
I . , , , , , ., . , , I I I 

90 
, I , I , I I , 
j , , , I I I , ., , , , , , I , 
, I , I I I I 

80 
., I , , , , ! , , I I , I I I 
i , , , , j , i 
I , I I I , I , 
I I j , I I I , 

70 , j , I I j I . , I , I , I , , , , i I , , , 
I I , I I , I 

Q; 60 I I I , , , ) I , I I , ! j , , c: 
I \ , , I ! I . u:: 
I , , i . I I 

C 50 I I , , I , I 
(J) , I I ! , I I I 

1::! 0 , , i , , I , 
(J) I , , I I , I . 
[L I I , I , 

0 , , 40 , 0 , I , I , , 

• , , ! , I , I I 
! I I , , , 

30 
; , I 1 , , I ! , , , , 0 , I , , , 1 , , , 
, I , , ! j , ! 
! , I I , I , , 

20 \ , , ) 1 I , I , , , , ) , , 
1 ) ) , ) I I 
I 0 I , , , 

10 i \ 0 o· j \ \ 

i I j I , I 
I I I , I j I 

~ , I I , I I . 
0 I 

1000 100 10 1 0.1 0.01 0.001 

Grain Size (mn) 

% Cobble % Gravel % Sand %Silt & Oay Size 

- 6.5 81.0 12.5 

Si4'!veName ·Si~v:~ Si~e;.:. Percent F.iner, sp~;:Per~nt Complies Coefficients 
. , .. mm' .' 

Ds5 =2.4765 mm 030 =0.4637 mm 
0.375 in 9.50 100 

#4 4.75 93 060 =1.0676 mm 015 =0.1698 mm 
#10 2.00 82 050 =0.8058 mm 010 =0.0479 mm 
#20 0.85 52 

#40 0.42 27 Co =royA Cc =N/A 

#60 0.25 18 Classifi!:;ation 
#100 0,15 14 ASTM Silty sand (SM) 
#200 0.075 12 

... PartideSlze (mm) . ~erc.~nt -:i~er<- . ,,:~~, Pe.r~.ilt ,: :COm~lies .. 

... 0.0361 8 AASHTO Stone Fragments, Gravel and Sand 

... 0.0225 7 (A-l-b (0)) 

• ... 0.0135 6 

... 0.0095 4 Sample/Test Description 

... 0.0067 4 
Sand/Gravel Particle Shape : ---

... 0.0048 3 Sand/Gravel Hardness: ---
'" 0.0031 2 

... 0.0014 0 

printed 5/12/2009 11:26:17 AM 



GeoTesting
express
a sobshi ary of Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, N] Project No: GTX-8990

A
Boring ID: ---
Sample ID:GB-3
Depth : 18-20 ft

Sample Type:

Test Date:

Test Id:

bag Tested By: cam

05/07/09 Checked By: jdt
151761

I
Test Comment: ---

Sample Description: Moist, brownish yellow silty sand

Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol .... Sample . 'ID Boring. Depth. Natural.. Uquid,• .Plastic',.: Plasticity Liquidity . Soil Classification

S.m.o •a... "imosture, Limit Limit I In"dex Index
I: : " % ':.. ::..Content,°/% • :! : |-i : ::..:

GB-3 --- 18-20 ft 13 n/a n/a n/a n/a Silty sand (SM)

73% Retained on #40 Sieve

Dry Strength: NONE

Dilentancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

printed 5/12/2009 11:33:14 AM

Client: TRC Environmental Corp. 
--

Project: SMC 
.-.. 

GeoTesting Location: Newfield, NJ Project No: GTX-8990 
express Boring ID: --- Sample Type: bag Tested By: cam 
a subsidiary nf Geocomp Corporation Sample ID:GB-3 Test Date: 05/07/09 Checked By: jdt 

Depth: 18-20 ft Test Id: 151761 
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

_ Symbol. ·.SampleIO· 

Sample Determined to be non-plastic 

'.-', . ,.,' 

. O~pth.'Natural .Uquid',:PlaStic, plasticity 
.' 'Mol5ttlre" :'limlt Umit ::.Index 

..... '. Cont¢~t'o1" .. " .: ... :, ...•.•...•... ' ... _ ~ 

Liquidity 
Index 

Soil Classification . " 

I 

'* 
GB-3 18-20 ft 13 n/a n/a n/a n/a Silty sand (SM) • 

73% Retained on #40 Sieve 

Dry Strength: NONE 

Dilentancy: RAPID 

Toughness: n/a 

The sample was determined to be Non-Plastic 

printed 5/12/2009 11:33:14 AM 

• 

• 

• 



Client: TRC Environmental Corp.

GeoTesting Project: SMC1 W Location: Newfield, NJ1 Project No: GTX-8990

expre Boring ID: --- Sample Type: bag Tested By: cam
e a .ubsidiary of Geocomp Corporation Sample ID:GB-3 Test Date: 05/12/09 Checked By: jdt

Depth : 18-20 ft Test Id: 151768
Test Comment: ---
Sample Description: Moist, brownish yellow silty sand
Sample Comment: ---

USCS Classification - ASTM D 2487-06

Boring Smple I1D Depth GrOU Name *Gr-oup G.5rav, San, 6 IFines, No

ID Symbo~l /

-- GB-3 18-20 ft Silty sand SM 6.5 81.0 12.5

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed 5/12/2009 11:39:39 AM

Client: TRC Environmental Corp. _ .-. c _ 

GeoTesting 
express e" <lIbsictiary of Geocomp Corporation 

Project: SMC 
Location: Newfield, NJ Project No: GTX-8990 
Boring ID: --.- Sample Type: bag Tested By: cam 
Sample ID:GB-3 Test Date: 05/12/09 Checked By: jdt 
Depth: 18-20 ft Test Id: 151768 
Test Comment: ---
Sample Description: MOist, brownish yellow silty sand 
Sample Comment: ---

USCS Classification - ASTM D 2487-06 

e 
/ 

e 

Remarks: 

G6-3 18-20 ft Silty sand SM 

Grain Size analysis performed by ASTM 0422, results enclosed 

Atterbeg limits performed by ASTM 4318, results enclosed 

printed 5/12/2009 11: 39: 39 AM 

6.5 81.0 12.5 



GeoTesting
express
a subsidiary ot Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:GB-5 Test Date: 05/11/09 Checked By: jdt
Depth: 8-9 ft Test Id: 151755
Test Comment: ---

Sample Description: Moist, dark yellowish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

r-I
to

It
0 0

0 0 0 0 0 0
4- ' N I t 0 -4 C'J

0)

CD
a-

1000 100 10 1 0.1 0.01

Grain Size (rrm)

0.001

%Cobble %Gravel %Sand %Silt &ClaySize

- 3.0 74.1 22.9

• Sieve Name Sieve Size, Percent Finer Spec. Percent I, Complies

0.375 in 9.50 100

#4 4.75 97

#10 2.00 87

#20 0.85 67

#40 0.42 46

#60 0.25 33

#100 0.15 27

#200 0.075 23

• -- Particle Size (mm) Percent Finer Spec. Percent Complies,

--- 0.0373 15

--- 0.0231 13

0.0131 10

0.0095 8

0-0066 6

--- 0.0047 5

0.0031 4

0.0014 2

D85=1.8177 mm

D6o =0.6793 mm

D5o =0.4914 mm

Cu =N/A

Coefficients
D30 =0.1960 mm

D15=0.0383 mm

Dio =0.0125 mm

Cc =N/A

ASTM
Classification

Silty sand (SM)

AASHTO Stone Fragments, Gravel and Sand
(A-i-b (0))

Sample/Test Description

Sand/Gravel Particle Shape:

Sand/Gravel Hardness : ---

printed S/12/2009 11:27:01 AM

Client: TRC Environmental Corp. 

GeoTesting 
express 

Project: SMC .. -.. .-

Location: Newfield, NJ Project No: GTX-8Q90 
Boring 10: --- Sample Type: bag Tested By: jbr II 

Sample ID:GB-5 Test Date: 05/11/09 Checked By: jdt 3 subsiolary at G~ocomp Corporation • Depth: 8-9 ft Test Id: 151755 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 20(2) 

c -
It) 0 0 I'- 0 0 0 0 0 0 
f'l V .--i N V \0 .--t N 

R '"' '"' '"' '"' '"' '"' '"' 100 
I , I I I I I , I I I , , , I I I I , , I 

90 I I I I I . , , : , I I I I , ! , : I , , , I , , I I , , I I 

80 
, I , , , , ! ! , I I f I , , 
, I I 1 I I I , , , , , I , , , , I ! I I I , 

70 I I , I I , , I , t t I , , , 
, I t I I 1 I t , t 1 1 1 , I , 

ID 60 , , , , 1 , f , 
, I , , I I :1 c , , , ; , I I I u::: , ! , , , t I , 

C 50 I ; I ., , , , , 
<D , l I I I I I I 

~ , ! , , I I 

) 

<D t I I I , I , 
11. 1 , , , 1 1 , , 

40 ; l 1 1 I 1 I 1 , I ! I I 1 , : , , I : 1 , 
30 

t ! , , t I I , , , I t I , 
l i I I I ; 

" • ! I I , I I , 
, I l , I t , 

20 ! , , I I ! 
., 

, I I , I I I I 
! , , , , , , , 
, ! , ; , , I , 

10 !. ! , , , I ., , , , , I , ! 1 

! 1 , 1 , , , I , , ! i I 1 , I 

0 
i 

1000 100 10 1 0.1 0.01 
i, 

0.001 

Grain Size (rrm) 
'I 

% Cobble % Gravel % Sand %Silt & Day Size 

- 3.0 74.1 22.9 

. Sieve Name' Sieve Size, . Percent finer Spec. Percent . Complies '. Coefficients i 

. 
mm 

Dss=1.8177 mm 030=0.1960 mITt 
0.375 in 9.50 100 

1/4 4.75 97 060 =0.6793 mm 015 =0.0383 mm 
#10 2.00 87 050 =0.4914 mm 010=0.0125 mm 
#20 0.85 &7 

#40 0.42 4& Cu =N/A Cc =N/A 

#&0 0.25 33 Classification 
#100 0.15 27 ASTM Silty sand (SM) 
#200 0.075 23 I 

_ .. Particle Size (mm) Per.c.ent .Fin~~ .. :. . Spec: Percent· :~r:n~lies . 
_ .. 0.0373 15 AASHTO Stone Fragments, Gravel and Sand 
... 0.0231 13 (A-1-b (0» 
-_. 0.0131 10 

... 0.0095 8 Sample/Test Description 
Sand/Gravel Particle Shape : ---... O.OOGG 6 • .'- 0.0047 5 Sand/Gravel Hardness : ---

.-. 0.0031 4 
I 

... 0.0014 2 
" 

printEd 5/12/2009 11:27:01 AM 



GeoTesting
express

& subsidiary of Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: cam
Sample ID:GB-5 Test Date: 05/07/09 Checked By: jdt
Depth : 8-9 ft Test Id: 151762
Test Comment:
Sample Description: Moist, dark yellowish brown silty sand
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol SampleD : • ring. .Dpth. Natural. -Liquid.. Plastic- Plasticity -Liquidity Soil Classification
Moisture Limit U Limit n dex. I.ndex

Co~ntent,%

GB-5 --- 8-9 ft 8 n/a n/a n/a n/a Silty sand (SM)

54% Retained on #40 Sieve

Dry Strength: HIGH

Dilentancy: RAPID.

Toughness: n/a

The sample was determined to be Non-Plastic

printed S/12/2009 11:33,22 AM

Client: TRC Environmental Corp. 
.. 

Project: SMC .. -. 

Location: Newfield, NJ Project No: GTX-8990 
Boring 10: --- Sample Type: bag Tested By: cam 
Sample ID:GB-S Test Date: 05/07/09 Checked By: jdt 
Depth: 8-9ft Test Id: 151762 

GeoTesting 
express 

• stlbsi<1iMY of Gp.ocornp Corporation 

Test Comment: ---
Sample Description: MOist, dark yellowish brown silty sand 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

• 

• 

Sample Determined to be non-plastic 

GB-5 

54% Retained on #40 Sieve 

Dry Strength: HIGH 

Dilentancy: RAPID 

Toughness: n/a 

8-9 ft 8 n/a 

The sample was determined to be Non-Plastic 

printed 5/12/2009 11,3),22 AM 

Soil CIass.itication 

n/a n/a n/a Silty sand (SM) 



GeoTesting
express
a subsidiary of Geocornp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: cam

Sample ID:GB-5 Test Date: 05/12/09 Checked By: jdt
Depth : 8-9 ft Test Id: 151769
Test Comment: ---

Sample Description: Moist, dark yellowish brown silty sand
Sample Comment: ---

I USCS Classification - ASTM D 2487-06

Boring Sample ID Depth, Group Namne. ýGroup Grave, Sand, o/o Fines,0/

10Symnbol- 0/0

-- G13-5 8-9 ft Silty sand SM 3.0 74.1 22.9

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed 5/12/2009 11:39:44 AM

GeoTesting 
express 
fl subsirliary of Geocomp Corporation 

Client: TRC Environmental Corp. 
Project: SMC 
Location: Newfield, NJ 
Boring 10: --- Sample Type: bag 
Sample IO:GB-5 Test Date: 05/12/09 
Depth: 8-9 ft Test Id: 151769 
Test Comment: ---
Sample Description: MOist, dark yellowish brown silty sand 
Sample Comment: ---

.. .- . 

Project No: GTX-8990 
Tested By: cam 
Checked By: jdt 

USCS Classification - ASTM D 2487-06 

Remarks: 

GB-5 8-9 ft Silty sand SM 

Grain Size analysis performed by ASTM D422, results enclosed 

Atterbeg Limits performed by ASTM 4318, results enclosed 

printed 5/12/2009 11,39,44 AM 

3.0 74.1 22.9 

• 

• 

• 



GeoTesting
express

* Rubsidlary of Geocornp Corpofation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:GB-5 Test Date: 05/12/09 Checked By: jdt
Depth : 10-12 ft Test Id: 151756
Test Comment: ---

Sample Description: Moist, brownish yellow sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

C-

U-

a
ci>

1000 100 10 1 0.1 0.01

Grain Size (rrm)

0.001

%Cobble %Grve I %Sand I %Sift&Clay Siz-e- ]

F -- 1.6 88.8 9.6

Sieve Name, Sieve Size, Percent Finer Spec. Percent Complies

0.375 in 9.50 100

#4 4.75 98

#10 2.00 89

#20 0.85 65

#40 0.42 25

#60 0.25 15

#100 0.15 12

#200 0.075 10

* - Pa tide.Sizee(mm) Percent Finer S.. ec. Percent .. Corplies

--- 0.0378 8

--- 0.0233 7

-- 0.0135 5

--- 0.0096 4

0.0067 3

0.0947 3

0,0031 2

.0.0014 1

Coefficients
D8s =1.7183 mm D30 =0.4629 mm

D6o =0.7759 mm Dis=0.2488 mm

D5o =0.6531 mm Dio=0.0849 mm

Cu =9.139 Cc =3.253

Classification
ASTM . Poorly graded sand with silt (SP-SM)

AASHTO Stone Fragments, Gravel and Sand
(A-I-b (0))

Sample/Test Description

Sand/Gravel Particle Shape:

Sand/Gravel Hardness : ---

printed 5/14/2009 12:20:09 PM

Client: TRC Environmental Corp. 
Project: SMC .- . .-

Location: Newfield, NJ Project No: GTX-8990 
Boring 1D: --- Sample Type: bag Tested By: jbr 
Sample ID:GB-S Test Date: 05/12/09 Checked By: jdt 
Depth: 10-12 ft Test Id: 151756 

GeoTesting 
express 

• a <ubsio1·,ary o! Geocomp Corpo.aticm 

Test Comment: ---
Sample Description: Moist, brownish yellow sand with silt 
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 ( reapproved 2002) 

E 
tn 0 0 

" 0 0 0 0 0 0 I"l '<t .... N '<t \0 .... N 
~ :Jjo :Jjo :Jjo 'iI: :Jjo :Jjo :Jjo 

100 
; I , I I , I ., t • I , , I , 
I I I I , I , 

90 , , . 1 1 I , , , ! , , I , 
I , I , I I I , , , I , I , I , 

80 I I • , , t , I , I I , , , I t , , I I I ! I . 
! , I , I , I I , , I , I I I I 

70 , ! , I I I I , , , , I , I , , , I , , I , , , , , I , I I 

ID 60 , , I , , ! I I , I I , : i , 
.1;; , , , I : I I U. , I I , , , I 

C 50 , , , I I , I I 
Q) i , , I I I , 
0 I I \ \ I , I I Q; , I I I , , , , 
0.. , I I I . I . ! • 40 , , , , , , , , , , , , , , 

• , I I , , , , 
30 

, I , ! , , I , I , , , , I , ! i I I I I , I I ! , I , 
t I , , , , , 

20 , I , 1 I I , , , I , I I , , , I , I I , 
, I , I , , , 

10 i , I I 

I I , I I , 

~ ! , t I I , I I 

! i , I I ! ! , 
0 
1000 100 10 1 0.1 0.01 0.001 

Grain Size (Illll) 

% Cobble % Gravel % Sand %Si~ &Oay Size 
, 

1.6 88.8 9.6 -

Sieve Name Sieve~ize, .Percent J'iner S~ec:.;percent C~",plies Coefficients 
: mm. . ... Des =1.7183 mm 030 =0.4629 mm 

0.375 in 9.50 100 

#4 4.75 98 D60 =0.7759 mm 015=0.2488 mm 
#10 2.00 89 050 =0.6531 mm 010=0.0849 mm 
#20 0.85 65 

#40 0.42 25 Cu =9.139 Cc =3.253 

#60 0.25 15 Classification 
#100 0.15 12 ASTM Poorly graded sand with silt (SP-SM) 
#200 0.075 10 

-_. ... Partide.Size (mm) ~ercent .FJner '. ~pec.; .P~rcent , .. C.o~p:Ii~. 

--- 0.0378 8 AASHTO Stone Fragments, Gravel and Sand 
-_. 0.0233 7 (A-1-b (O)) 

-- 0.0135 5 

• --- 0.0096 4 Sample/Test Description 

--- 0.0067 3 
Sand/Gravel Particle Shape : ---

--- 0.0047 3 Sand/Gravel Hardness : ---
-- 0.0031 2 

--- 0.0014 I 

.. 

printed 5/14/2009 12:20:09 PM 



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: TRC Environmental Corp.
Project: SMC
Location: Newfield, NJ Project No: GTX-8990
Boring ID: --- Sample Type: bag Tested By: cam
Sample ID:GB-5 Test Date: 05/07/09 Checked By: jdt
Depth : 10-12 ft Test Id: 151763
Test Comment: ---

Sample Description: Moist, brownish yellow sand with silt
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05

Sample Determined to be non-plastic

Symbol Sample ID Boringý Depth Natural. Liquid Plastic. Plasticity Liquidity Soil Classification
Moisture Limit Limit index Index

content,/o:

GB-5 --- 10-12 ft 12 n/a n/a n/a n/a Poorly graded sand with silt
(SP-SM)

75% Retained on #40 Sieve

Dry Strength: NONE

Dilentancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

0

printed 5/12/2009 11:33:30 AM

Client: TRC Environmental Corp. 
SMC --- --

Project: 
Location: Newfield, NJ Project No: GfX-8990 
Boring ID: --- Sample Type: bag Tested By: cam 

GeoTesting 
express 
a subsidiary of Geocomp Corporation Sample ID:GB-5 Test Date: 05/07/09 Checked By: jdt 

Depth: 10-12 it Test Id: 151763 
Test Comment: ---
Sample Description: MOist, brownish yellow sand with silt 
Sample Comment: ---

Atterberg Limits - ASTM D 4318-05 

Sample Determined to be non-plastic 

Symbol Sample 10 Boring: 

GB-5 

75% Retained on #40 Sieve 

Dry Strength: NONE 

Dilentancy: RAPID 

Toughness: n/a 

Depth. ' - Natura!.:'", 
:.' ".:' Moistu~e 

Conti!Dt, Dfo 

10-12 ft 12 

The sample was determined to be Non-Plastic 

printed 5/12/2009 11: 33: 30 AM 

liquid PlastiC 
limit limit 

';:,. _1-:. 
n/a n/a 

PlastiCity liquidity· 
-Index Index 

n/a n/a 

Soil :Classificati.on 

.' 

Poorly graded sand with silt 
(SP-SM) 

• 

• 

• 



Client: TRC Environmental Corp.
ueoTestingv Project: SMC

Location: Newfield, NJ Project No: GTX-8990

ex p r e s s Boring ID: --- Sample Type: bag Tested By: cam

asubsidlary of Goocornp Corporation Sample ID:GB-5 Test Date: 05/12/09 Checked By: jdt

Depth : 10-12 ft Test Id: 151770
Test Comment:
Sample Description: Moist, brownish yellow sand with silt
Sample Comment: ---

USCS Classification - ASTM D 2487-06

Boring .Sample ID Dep th Group iName. Grtoup Gravel, Sand, 0/o Finesý, %/
ID Symbol 0/0

--- GB-5 10-12 ft Poorly graded SP-SM 1.6 88.8 9.6
sand with silt

Remarks: Grain Size analysis performed by ASTM D422, results enclosed

Atterbeg Limits performed by ASTM 4318, results enclosed

printed S/12/2009 llz39.4Z AM

Client: TRC Environmental Corp. --

GeoTesting 
express 

• a suhsidiary of Geocomp Corporation 

Project: SMC 
---

Location: Newfield, NJ Project No: GTX-8990 
Boring 10: --- Sample Type: bag Tested By: cam 
Sample 1O:GB-5 Test Date: 05/12/09 Checked By: jdt 
Depth: 10-12 It Test Id: 151770 
Test Comment: ---
Sample Description: Moist, brownish yellow sand with silt 
Sample Comment: ---

USCS Classification - ASTM D 2487-06 

• 

'~rn~letD ,',' 
'-,',' ,'-' 

GrO!JPNa-~e - Group > :>C;roa"'o~,e".,,_,I, '~~hd_~.,.'",,',Oj!-f-.~e.~,-~ 
''-'Symb()1 71 ,'-'," ,_>->_, _--

Remarks: 

GB-S 10-12 ft Poorly graded 
sand with silt 

SP-SM 

Grain Size analysis performed by ASTM D422, results enclosed 

Atterbeg Limits performed by ASTM 4318, results enclosed 

printed 5/12/2009 11:)9;49 AM 

1.6 88.8 9.6 



express
a subsidiary of Geocornl ý.orporation SOIL CHAIN OF CUSi-,dDY & TEST REQUEST

;CLIENT
Company: 7 VC
Address:QI tjnRon)"Ck
City, State, Zip: L- CAJ'(.nr -r Cr. O0CA
Contact: Lrflin E-mail: LAVE ' eav
Phone: R~..jC&-C025 I Fax:&r-2C-jC

• : .: ;:':•:. . ..... '.. PROJ ;•,•LEC.'T .::•:,!,:i:+,7••~~::..:,•L:.~.."

Project Name: •klt og M•-ill*t,• ,
Address: - - I0lient Project it:
City, State, Zip: ikt,.ji;lA,
On-site Contact: E-mail:
Phone: Fax:

GeoTesting Express, Inc.
1145 Massachusetts Avenue
Boxborough, MA 01719
800 434 1062 Toll Free
978 635 0266 Fax

2662 Holcomb Bridge Road, Suite 310
Alpharetta, GA 30022
770 645 6575 Tel
770 645 6570 Fax

www.geotesting.com

.INVOICE. (comolete if.'different from clientf I Iý •GENERAL
I. - .RA

Comoanv: I Purchase Order #: 1GTX Sales Order #:

Address:
City, State, Zip:
Contact: E-mail:
Phone: Fax:

Shipped By: Date Shipped:
Mode of Shipment: Requested Turnaround:
Send Results To: X CLIENT OFFICE El PROJECT OFFICE
Send Results Via: C&E-MAIL El FAX El VERBAL C] HARD COPY

SOIL 02
*please include boring #and 0.2* ~>
depth if known : E

C E W E~ 0wl 0  j

-E wQ, a 2 a U .t q
.- Xn 00w;

2 ID .- C
3 10* ~.o ___ _

4 iC~i _

*Specify Test Conditions (Undisturbed or Remolded, Density and moisture, Test Normal Loads, Test Contining Stresses, etc.):

AUTHRIZ BYSIGINGANDDATING:

SIGNATURE: PRINT NAME: C&AN (L~a44 DATE:

express 
a subsidiary of Geocom~'· .. ;;u·rporation 

.INVOICE (complete ifdifferEihffromclient) 
Company: 
Address: 
City, State, Zip: 
Contact: 
Phone: 

SOIL 
'please include boring # and 
depth if known 

Sample 10 

I E·mail: 
I Fax: 

IX 

SOIL CHAIN OF CUS'l-,jDY & TEST REQUEST 

,GENERAL ;.' . ;;;". /~;. .:: 
Purchase Order #: GTX Sales Order #: 
Shipped By: Date Shipped: 
Mode of Shipment: Requested Turnaround: 
Send Results To: Xl CLIENT OFFICE o PROJECT OFFICE 
Send Results Via: lXE·MAIL o FAX o VERBAL o HARDCOPY 

'Specify Test Conditions (Undisturbed or Remolded, Density and moisture, Test Normal Loads, Test Confining Stresses, etc.): 

~ I f eoou~'" ..soi\ prl"~n\-

,AUTHOA.IZE:BYSIGNINGANODATI.NG: 

SIGNATURE: PRINT NAME: DATE: H 1f81", 
Relinquished By: r-:=D:-:;A,:,:T;:;.E"",: ---:LH~~-'----I Received By: 

TIME: ------
Relinquished By: r-:=D:-:;A,:,:T;:;.E"",: --------1 Received By: 

TIME: 

• 

GeoTesting Express, Inc. 
1 145 Mossochuselts Avenue 
Boxborough, MA 01719 
800 434 1062 Toll Free 
978 635 0266 Fox 

2662 Holcomb Bridge Rood, Suite 310 
Alphorelto, GA 30022 
770645 6575 Tel 
770645 6570 Fox 

www.geotesting.com 

DATE: 
TIME: 
DATE: 
TIME: 

• 



GeoTesting
*pr es s

WARRANTY and LIABILITY

GeoTesting Express (GTX) warrants that all tests it performs are run in general accordance with the specified test procedures and accepted industry practice.
GTX will correct or repeat any test that does not comply with this warranty. GTX has no specific knowledge as to conditioning, origin, sampling procedure or
intended use of the material.

GTX may report engineering parameters that require us to interpret the test data. Such parameters are determined using accepted engineering procedures.
However, GTX does not warrant that these parameters accurately reflect the true engineering properties of the in situ material. Responsibility for interpretation
and use of the test data and these parameters for engineering and/or construction purposes rests solely with the user and not with GTX or any of its employees.

GTX's liability will be limited to correcting or repeating a test which fails our warranty. GTX's liability for damages to the Purchaser of testing services for any
cause whatsoever shall be limited to the amount GTX received for the testing services. GTX will not be liable for any damages, or for any lost benefits or other
consequential damages resulting from the use of these test results, even if GTX has been advised of the possibility of such damages. GTX will not be
responsible for any liability of the Purchaser to any third party.

Commonly Used Symbols

A
D

cIu
CR
Cý
Cu
C,

C.cý
c
c

D

pa5
D60
D~s

d5o
d,0dloo

E
e

G
G6

P1

k
LI

n
P1
P,
p
p
Pc
Q
q

S
SL
Su
T

pore pressure parameter for AcM - Act 3
pore pressure parameter for Act3
isotropically consolidated undrained triaxial shear test
compression ratio for one dimensional consolidation
coefficient of curvature, (D 30)

2 / (D10 x D 60)
coefficient of uniformity, Dro/D1 o
compression index for one dimensional consolidation
coefficient of secondary compression
coefficient of consolidation
cohesion intercept for total stresses
cohesion intercept for effective stresses
diameter of specimen
diameter at which 10% of soil is finer
diameter at which 15% of soil is finer
diameter at which 30% of soil is finer
diameter at which 50% of soil is finer
diameter at which 60% of soil is finer
diameter at which 85% of soil is finer
displacement for 50% consolidation
displacement for 90% consolidation
displacement for 100% consolidation
Young's modulus
void ratio
void ratio after consolidation
initial void ratio
shear modulus
specific gravity of soil particles
height of specimen
plasticity index
gradient
lateral stress ratio for one dimensional strain
permeability
Liquidity Index
coefficient of volume change
porosity
plasticity index
preconsolidation pressure
(al + o3)/ 2 , (us + oh) / 2
(O'l + G'3) / 2 , (a', + 'h)! 2-

p' at consolidation
quantity of flow
(01- (3) / 2
q at failure
initial q
q at consolidation
degree of saturation
shrinkage limit
undrained shear strength
time factor for consolidation

T
t

U, UC
UU, Q
Ua

Ue
U, U,

V
Vsvs

V,
Vs

V0

v
W
WV

WV

w
W,

Ww

WVwp
wfP

W,

W., Wi

Y,

Yd
SY
Yw

v.I1

Sbh, (Fv

CFJ

02
03

02

01

(p

(P

(P.11

temperature
time
unconfined compression test
unconsolidated undrained triaxial test
pore gas pressure
excess pore water pressure
pore water pressure
total volume
volume of gas
volume of solids
volume of voids
volume of water
initial volume
velocity
total weight
weight of solids
weight of water
water content
water content at consolidation
final water content
liquid limit
natural water content
plastic limit
shrinkage limit
initial water content
slope of qf versus Pr
slope of qf versus pf'
total unit weight
dry unit weight
unit weight of solids
unit weight of water
strain
volume strain
horizontal strain, vertical strain
Poisson's ratio, also viscosity
normal stress
effective normal stress
consolidation stress in isotropic stress system
horizontal normal stress
vertical normal stress
major principal stress
intermediate principal stress
minor principal stress
shear stress
friction angle based on total stresses
friction angle based on effective stresses
residual friction angle
9 for ultimate strength

GeoTesting 
_press 

WARRANTY and LIABILITY 

GeoTesting Express (GTX) warrants that all tests it performs are run in general accordance with the specified test procedures and accepted industry practice. 
GTX will correct or repeat any test that does not comply with this warranty. GTX has no specific knowledge as to conditioning, origin, sampling procedure or 
intended use ofthe material. 

GTX may report engineering parameters that require us to interpret the test data. Such parameters are determined using accepted engineering procedures. 
However, GTX does not warrant that these parameters accurately reflect the true engineering properties of the in situ material. Responsibility for interpretation 
3Jld use of the test data and these parameters for engineering and/or construction purposes rests solely with the user and not with GTX or any of its employees. 

GTX's liability will be limited to correcting or repeating a test which fails our warranty. GTX's liability for damages to the Purchaser of testing services for any 
cause whatsoever shall be limited to the amount GTX received for the testing services. GTX will not be liable for any damages, or for any lost benefits or other 
consequential damages resulting from the use of these test results, even if GTX has been advised of the possibility of such damages. GTX will not be 
responsible for any liability of the Purchaser to any third party. 

Commonly Used Symbols 

A pore pressure parameter for Aal - Acr3 T temperature 

B pore pressure parameter for Acr3 t time 

CIU isotropically consolidated undrained triaxial shear test U,UC unconfined compression test 

CR compression ratio for one dimensional consolidation UU,Q unconsolidated undrained triaxial test 

Cc coefficient of curvature, (D30)2 I (DIO x D60) u. pore gas pressure 

Cu coefficient of uniformity, DwlDJO Ue excess pore water pressure 

Cc compression index for one dimensional consolidation u, Uw pore water pressure 

Co coefficient of secondary compression V total volume 

Cv coefficient of consolidation Vg volume of gas 

c cohesion intercept for total stresses Vs volume of solids 

c' cohesion intercept for effective stresses Vv volume of voids 

D diameter of specimen Vw volume of water 

diameter at which 10% of soil is finer Vo initial volume • diameter at which 15% of soil is finer v velocity 

diameter at which 30% of soil is finer W total weight 
30 

D50 diameter at which 50% of soil is finer Ws weight of solids 

D60 diameter at which 60% of soil is finer Ww weight of water 

D85 diameter at which 85% of soil is finer w water content 

d50 displacement for 50% consolidation We water content at consolidation 

d90 displacement for 90% consolidation Wf final water content 

d lOo displacement for 100% consolidation WI liquid limit 

E Young's modulus Wn natural water content 

e void ratio wp plastic limit 

ec void ratio after consolidation Ws shrinkage limit 

eo initial void ratio Wo,Wi initial water content 

G shear modulus n slope of qf versus Pf 

Gs specific gravity of soil particles n' slope of qf versus Pf' 

H height of specimen "(. total unit weight 

PI plasticity index ld dry unit weight 

. i gradient "(S unit weight of solids 

Ko lateral stress ratio for one dimensional strain "(W unit weight of water 

k permeability 
(; strain 

LI Liquidity Index Evol volume strain 

mv coefficient of volume change (;h, Ev horizontal strain, vertical strain 

n porosity f! Poisson's ratio, also viscosity 

PI plasticity index cr normal stress 

Pe preconsolidation pressure cr' effective normal stress 

p (crl + (3) 12 , (crv + crh) 12 <Jc, 0" c consolidation stress in isotropic stress system 

p' (cr'l + G' 3) 12 , (G'v + G\) 12· crh, cr' h horizontal normal stress 

p'c p' at consolidation O'y) a'v vertical normal stress 

Q quantity of flow crl major principal stress 

q (GI _ cr3) 12 cr2 intermediate principal stress 

"qj q at failure cr3 minor principal stress 

initial q t shear stress 

q at consolidation <p friction angle based on total stresses 

S degree of saturation <p' friction angle based on effective stresses 

SL shrinkage limit <p'r residual friction angle 

Su undrained shear strength <Pul1 <p for ultimate strength 

T time factor for consolidation 
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TABLE 23a
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES

CHLOROETHAN..........

............. ...... ...... . . . ....

VINLY CHLORIDE-
CHLOROETHANE ........

METHYLENE CHLORIDE 71 R* 120 B J* 96 R* 83 B J* .76 BJ* 88 B J* 74 B J* 67 BJ*
IACETONE 31 B J 32 BJ* 23 N 23 N* 20 N* 24 BJ* 19 N* 21 N*CARBONDISULFIDE .- - -4
1,1 -DICHLORETHENE .. .... .. ---..
1,1-DICHLORETHANE .. . . . . . ..
1,2-DICHLORETHENE (total) .. . . .. .- - - -

CHLOROFORM . . . . . . ..

1,2-DICHLORETHANE .. .... . .. . . ..

2- BUTANON E . . . .. .. .
1,1,1-TRICHLOROETHANE E . . . . . . . .

CARBON TETRACHLORIDE . . . .- " . . . .

VINYL ACETATE ....
BROMODICHIOROMETHANE . . . . . . . -

1,2-DICHLOROPROPANE - . . . . ..E, -

cis- 1,3- DICHLOROPROPENE ......... -

TRICHLOROETHENE 4 J 3 J 1 J 1 J " 3 J - 5 J -
DIBROMOCHLOROMETHANE . . . . . . . .

1,1,2-TICHLOROETHANE . . . . . . . .

BENZENE ....
trans-1,3-DICHLORO PROPENE - - - -.
BROMOFORM . . . . . . .
4-METHYL1-2-PENTANO - - - -.. .. .
2-HEXANONE - - - -
TETRACHLOROETHENE - 3 J - 1 J 4J - 4 J -

1,1,2,2-TETRACHLOROETHANE - - - -.

TOLUENE - 2J - 1J . . . .
CHLOROBENZENE - - - -.
ETHYLBENZENE .

STYRENE ........

XYLENE (total) .......

Total VOCs 35 160 1 8 4 83 112 83 67

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN

THE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITA2IVELY QUALIFIED

AND THE FINAL RESULT REPORTED IS ESTIMATED.
N - QUAUIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE

CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED

DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUAUFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND.
''- NOT DETECTED TO THE REPORTED DETECTION LIMIT.

• TABLE 23a 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 

**VOLATILE ORGANICS (PPB)** 
CHLOROETHANE 
BROMOMETHANE 
VINLY CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 71 R* 120 BJ* 96R* 83 BJ* 76BJ* 888J* 748J* 67 BJ* 

ETONE 31 BJ* 32 BJ* 23N* 23N* 20N* 24 BJ* 19 N* 21 N* 
CARBON DISULFIDE 
1,1-DICHLORETHENE 
1,1-DICHLORETHANE 
1,2-DICHLORETHENE (total) 
CHLOROFORM 
1,2-DICHLORETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 

• cis-1,3- DICHLOROPROPENE 
TRICHLOROETHENE 4J 3J 1 J 1 J 3J 5J 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
trans-1,3:-DICHLOROPROPENE 
BROMOFORM 
4-METHYL1-2-PENTANONE 
2-HEXANONE ,..... 
TETRACHLOROETHENE 3J 1 J 4J 4J 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 2J 1 J 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (total) 
TotalVOCs 35 160 1 86 112 67 

B - QUAUFIER USED WHEN THE ANAlYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN 
THE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION. 

J - QUAUFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUAUFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUAUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
CONCENTRATlON FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATlON. 

R -DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATlON, INSTRUMENT CAUBRATION 
ERROR, OR OTHER MAJOR CONTROLUNG UMITS ARE EXCEEDED. 

* - INDICATES QUAUFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND. 
'-'- NOT DETECTED TO THE REPORTED DETECTlON UMIT.· 

• 



TABLE 23b W
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF SEMI-VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
PAGE 1 of 2

**BASE NEUTRAL/ACIDS (PPB)**;

PHENOL - - - - -- - - -
b (2-CHLOROETHYL)ETHER ..............
2-CHLOROPHENOL -.......
1.3-.DICHLOROBENZENE . ....... . . . . .
,4-DICHLORBENZENE .......

BENZYL ALCOHOL ...... - -, -

1,2-DICHLOROBENZENE .... ........ .

2-METHYLPHENOL . . . . - - -
bis(2 -CHLOROISOPROPYL) ETHER . . . . . " -,

4-METHYLPHENOL-........
N-NITROSO --DI- N-PRO PYLAMINE . .. . . . . -

HEXACHLOROETHANE - - . . . . .
NIT ROBENZEN E....
ISOPHORONEHOL
2-NITROPHENOL - - - -- - - -

2.4- DIMETHYLPHENOL ........

BENZOIC ACID ....-
bis(2- CHLOROETHOXY)M ETHANE -. . . . --

2,4-DICHLOROPHENOL -. . .. - -

1,2,4-TRICHLOROBENZENE - PRO - -.. .-
NAPHTHALENET. . . . -
4-CHLOROANILINE -...... ,
HEXACHLOROBUTADIENE -. . . . . . .
4-CHLORO-3-METHYLPHENOL -. . . . . . ..
2- METHYLNAPHTHALEN E . . . . . . .
H EXACHLOROCYCLO PENTADIENE . . . . . . . ,
2,4,6-TRICHLOROPHENOL ......... .
2,4,5-TRICHLOROPHENOL ......... .
2-CHLORONAPHTHALENE . . . . . . . .
2- NITROANIUNE ..... i
D4ICM3ETHYLPOHTHALAT - - - -E-... ., -

ACENAPHTHYLENE ......... --

2,6-DINITROTOLUENE - -.... . "

B - QUAUFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN
THE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION.

J - QUAUFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUAUFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUALUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CAUBRATION
ERROR, OR OTHER MAJOR CONTROLLING UMITS ARE EXCEEDED.

* - INDICATES QUAUFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND.

- NOT DETECTED TO THE REPORTED DETECTION UMIT.

TABLE 23b 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF SEMI-VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 
PAGE 1 of2 

UBASE NEUTRAL/ ACIDS (PPB)** 
PHENOL 
bis (2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 

. 1,3-DICHLOROBENZENE 
1,4-DICHLORBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
bis(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO - 01- N- PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4- DIMETHYLPHENOL 
BENZOIC ACID 
bis (2-CHLOROETHOxy)M ETHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRiCHLOROPHENOL 
2-CHLORONAPHTHALENE 
2- NITROANILINE 
DIM ETHYLPHTHALA TE 
ACENAPHTHYLENE 

- DINITROTOLUENE 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND INTHE ASSOCIATED METHOD BLANK AS WELL AS IN 
THE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION. , 

J -QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITAllVELY QUALIFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
CONCENTRAll0N FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINAll0N. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINAll0N, INSTRUMENT CALIBRATION 
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FORTHIS COMPOUND. 
'-' - NOT DETECTED TO THE REPORTED DETECll0N LIMIT: 

• 

• 



TABLE 23b
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF SEMI-VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
PAGE 2 of 2

I (continued)
SACENAPHTHENE - - ...
1,4•-DINITROPHENOL ........- -4-NITROPHENOL .. . . .. .
DIBENZOFURAN ........
2,4-.DINITROTOLUENE ... .. . .. . ..
DIETHYLPHTHALATE . . - -- - -
4-.CHLOROPHENYL- PHENYLETHER .. . ..... . ..
FLUORENE .....
4- NITROANIUNE .... . ...
4S6-DINITRO-2-METHYLPHENOL .... .. .
N-.NITROSODIPHENYLAMINE _ .........
4-BROMOPHENYL-PHENYLETH.ER ..... . . .....
HEXACHLOROBENZENE . . .........
PENTACHLOROPHENOL - 66 J 40.. 74 J 43 J 71 J - -

PHENANTHRENE
ANTHRACENE......-
DI-n-BU1YLPHALATE 210OJB 220 N* 430 N* 170 N* 220 N* 230 N* 240 N* 110 N*FLUORANTHENE.
PYRENE - 527J 57 J .. . .
BUTYLBENZVLPHTHALATE . . . . . . . .
3,3-DICHLOROBENZIDINE . . . . . . . "

B ENZO (a)ANTH RAC E NE ........- -CHRYSENE - 52J 52 J . . . . .
bis(2-ETHYLHEXYL)PHTHALATE 85J 87 N* 84 N* 150 N* 100 N* 290 N* 51 N* 40 N*
DI-n- OCTYLPHTHALATE ....... .
BENZO(b)FLUORANTHENE - 40J - - - - - -
BENZO(k)FLUORANTHENE . . . . . . . .
BENZO(a) PYRENE - 6 J J 4 J 4J
INDENO(1,2,3-cd)PYRENE -.......
DIBENZO(AH)ANTHRAC ENE -. . . . . . .
BENZO(g,h,i)PERYLENE -.......
TOTAL caPAHs 0 92 52 0 0 0 0 0

B - OUAUFIER USED WHEN THE ANALY'TE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS INTHE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION.

3 - QUAUFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUAUFIEDAND THE FINAL RESULT REPORTED IS ESTIMATED.
N - QUAUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE

CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CAUBRATIONERROR. OR OTHER MAJOR CONTROLUNG UMITS ARE EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND.
ý- - NOT DETECTED TO THE REPORTED DETECTION UMIT.

• 

• 

TABLE 23b 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF SEMI-VOLATILE CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 

**BASE NEUTRAL/ (PPB)** 
(continued) 

ACENAPHTHENE 
1,4,-DINITROPHENOL 
4-NITROPHENOl 
DlBENZOFURAN 
2,4- DINITROTOlUENE 
DlETHYlPHTHALA TE 
4-CHlOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANIUNE 
4;6- DINITRO-2-METHYlPHENOL 
N-NITROSODIPHENYLAMINE 
4 - BROMO PHENYl- PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 

PAGE 20f2 . 

66 J 40J 74 J 43 J 71 J 

01-n - BUTYlPHALA TE 
FLUORANTHENE 

210JB 220 N* 430 N* 170 N* 220 N* 230N* 240N* 

PYRENE 
BUTYlBENZVlPHTHALATE 
3,3' - DICHlOROBENZlDlNE 
BENZO(a)ANTHRACENE 
CHRYSENE 
bis(2- ETHYLHEXYL) PHTHALATE 
DI-n-OCTYl PHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
BENZO(a)PYRENE 
INDENO(1,2,3-cd)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(g,h,i)PERYlENE 
TOTAL caPAHs 

85 J 

o 

52J 

52J 
87 N* 

40J 

92 

57 J 

52J 
84 N* 

52 

150 N* 

o 

100 N* 290N* 

o o 

B - QUAUFIER USED WHEN THE ANAlYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WEll AS IN 
THE SAMPLE. IT INDICATES POSSIBLE/PROBABLE CONTAMINATION. 

51 N* 

o 

J ~ QUAUFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUAUFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUAUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS lESS THAN THREE TIMES THE 
CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OFTHE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CAUBRATION 
ERROR, OR OTHER MAJOR CONTROlUNG UMITS ARE EXCEEDED. 

* - INDICATES QUAUFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND . 
'-' - NOT DETECTED TO THE REPORTED DETECTION UMIT. 

110 N* 

40 N* 

o 



TABLE 23c
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF PESTICIDE/PCB CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES

**PESTICIDES/PCB'S (PPB)**
ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA- BHC (UNDANE) ........
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE ..... -

ENDOSULFAN I .......
DIELDRIN .......
4,4-DDE .......
ENDRIN ........
ENDOSULFAN II ........
4,4-DDD ........
ENDOSULFAN SULFATE - - - - - - -

4,4-DDT .........
M ETHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE ....... -i

GAMMA-CHLORDANE ........
TOXAPHENE
AROCLOR- 1016
AROCLOR- 1221
AROCLOR- 1232
AROCLOR-1242
AROCLOR-1248 1900. - -

AROCLOR-1254 1500J .......
AROCLOR- 1260

J - QUAUFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

''- NOT DETECTED TO THE REPORTED DETECTION LIMIT.

TABLE 23c 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF PESTICIDE/PCB CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 

··PESTICIDES/PCB'S (PPB)** 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA - BHC (UNDANE) 
HEPTACHLo.R 
ALDRIN 
HEPTACHLo.R EPOXIDE 
ENDo.SULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDo.SULFAN II 
4,4-000 
ENDo.SULFAN SULFATE 
4,4-DDT 
METHo.XYCHLOR 
ENDRIN KETo.NE 
ALPHA-CHLo.RDANE 
GAMMA-CHLORDANE 
To.XAPHENE 
ARo.CLo.R-1016 
ARo.CLo.R-1221 
ARo.CLo.R-1232 
ARo.CLo.R-1242 
ARo.CLo.R-1248 
ARo.CLo.R-1254 

Lo.R-1260 

1900 
1500 J 

J - QUAUFIER USED TO. INDICATE AN ESTIMATED VALUE. THE Co.NCENTRATlo.N IS QUANTITATIVELY QUAUFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

'-' - No.TDETECTED TO. THE REPo.RTED DETECTION UMIT. 

- " 

- , 

• 

• 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
PAGE 1 OF 8

**INORGANICS (PPM)**
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

3080 3120 3760 3920 7260 1500 4130 3140 3230

1.8 B 1.6 B 3.1 2.7 4.5 1 B 1.7 B 1.8 1.6 B
16.6B 12.4B 19.9B 24.3B 57.8 15.2B 14.6B 15.1 B 11.9B

. . . . 1.4 - - 0.27 B 0.72 B

121 B 66.2 B 210 B 186 B 750 B 431 B 166 B 826 B 394 B
2.1 B 2.6 B 5.1 12.2 29.7 36.2 54.7 11.6 5.7

- - - - 1.7 B - - - 1.8 B
17.2 6.1 39.5 19.7 8.6 5.5 B 2.8 B 4.0 B 5.1 B
5340 4080 7290 8010 10300 1790 3630 4050 6160
15.1 11.3 49.2 93 76.4 49.4 8.7 20.3 10.4

135 B 115 B 114 B 221 B 572 B 202 B 188 B 392 B 251 B
68.4 41.3 24.1 37 26.6 102 54.8 214 49.3

- 0.52 0.24 0.23 0.27 0.52 0.29 0.45 0.11
- - 3.9 B 7.5 B 26.9 9.0 B 2.4 B 5.9 B 6.7 B
. . . . 516 B - 294 B 218 B 262 B

- - - 0.44B . . . . .

29.8 B 43.4 B 42.4 B 50.6 B 171 B 36.9 B 42.9 B 73.8 B 82.1 B

6.2 B 5.4 B 12.7 38.8 203 36.4 20 34.5 124
13.7 24.9 20.4 27.8 31.1 22.5 13.5 28.1 17.1

79.3 73.9 106 127 159 78.1 88.6 99.6
N/A N/A N/A N/A N/A N/A N/A N/A

112
N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC- ECI.
-r- CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

• 

• 

• 

TABLE 23d 
SHIELDALlOY METALlURGICAL CORPORATION 

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 
PAGE 1 OF 8 

**INORGANICS (PPM)** 
ALUMINUM 3080 3120 3760 3920 7260 1500 4130 3140 
ANTIMONY 
ARSENIC 1.8 B 1.6 B 3.1 2.7 4.5 1 B 1.7 B 1.8 
BARIUM 16.6 B 12.4 B 19.9 B 24.3B 57.8 15.2 B 14.6 B 15.1 B 
BERYLLIUM 1.4 0.27 B 
CADMIUM 
CALCIUM 121 B 66.2 B 210 B 186 B 750 B 431 B 166 B 826 B 
CHROMIUM 2.1 B 2.6 B 5.1 12.2 29.7 36.2 54.7 11.6 
CHROMIUM VI 
COBALT 1.7 B 
COPPER 17.2 6.1 39.5 19.7 8.6 5.5 B 2.8 B 4.0 B 
IRON 5340 4080 7290 8010 10300 1790 3630 4050 
LEAD 15.1 11.3 49.2 93 76.4 49.4 8.7 20.3 
MAGNESIUM 135 B 115 B 114 B 221 B 572 B 202 B 188 B 392 B 
MANGANESE 68.4 41.3 24.1 37 26.6 102 54.8 214 
MERCURY 0.52 0.24 0.23 0.27 0.52 0.29 0.45 
NICKEL 3.9 B 7.5 B 26.9 9.0 B 2.4 B 5.9 B 
POTASSIUM 516 B 294 B 218 B 
SELENIUM 0.44 B 
SILVER 
SODIUM 29.8 B 43.4 B 42.4 B 50.6 B 171 B 36.9 B 42.9 B 73.8 B 
THALLIUM 
VANADIUM 6.2 B 5.4 B 12.7 38.8 203 36.4 20 34.5 
ZINC 13.7 24.9 20.4 27.8 31.1 22.5 13.5 28.1 
CYANIDE 
BORON 
NIOBIUM 
STRONTIUM 
TITANIUM 79.3 73.9 106 127 159 78.1 88.6 
ZIRCONIUM 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
'/' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

1.6 
11.9 B 
0.72B 

394 B 
5.7 

1.8 
5.1 
6160 
10.4 

251 B 
49.3 
0.11 

6.7 B 
262B 

82.1 B 

124 
17.1 

112 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
PAGE 2 OF 8

**INORGANICS (PPM)**
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

2410

1.7 B
9.6 B

0.17 B

164 B
38

2.0 B
2530
11.3

155 B
62

0:26
3.7 B

208 B

2300

3.1
44.2 B

2.1

1400 B
45.1

5.5 B
5750
40.8
1720

71

17.8
480 B

37400

4
739
60.1
5.3

7320
5870

-- I*

87.1
887

32300
760

4380
1680
0.51
3360

1040 B

7120

6.2
56.3 B

6.8

3130
123

0.38 1*
3.1 B
17.6

12000
319

2980
354.

0.44
90.4

845 B

8720

4.2 B
182

12.8
1.6

3670
218

- I*

19.5
33.6
9050
257

3680
1110
0.17
1290

257 B
0.51 B

1550

0.67 B
6.3 B

90.7 B
6.1

1.1 B
1890
3.5 B

111 B
36.8

3.8 B

4940

1.1 B
15.1 B
0.89 B

923 B
8.2

2.1 B
3.0 B
7790

9.8
454 B

106

15.7
305 B

4340

2.1
8.6 B

0.40 B

127 B
18:7
0.12

1.3 B
1.4 B
9230

6.4
168 B

21.7

5.1 B

4950

3.1 B
11.5 B
0.39 B

106B
3.1

0.33
2.1 B
1.5 B

13900
8

139 B
19

6B
245 B

29.3 B 184 B 349 B 218 B 163 B 17.8 B 33.1 B 34.8 B 24.6 B

21.6 403 12100 1360 2560 24.2 131 34.4 20.8
9.9 56.5 1310 87 355 4.3 14.3 18.4 6.1

70.3
N/A

51.5
N/A

N/A
N/A
N/A
N/A
N/A

197
N/A

81.2
30.2
197
N/A

N/A
N/A
N/A
N/A
N/A

103
N/A

57.8
N/A

61.8
N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC- ECI.
'I' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
''- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

~~~ • 
SHIElDALLOY METALLURGICAL CORPORATlON 

SUMMARY OF INORGANIC CONSTlTUENTS DETECTED IN SURFACE SOIL SAMP~S 
PAGE 2 OF 8 

**INORGANICS (PPM)** 
ALUMINUM 2410 2300 37400 7120 8720 1550 4940 4340 4950 
ANTIMONY 
ARSENIC 1.7 B 3.1 4 6.2 4.2 B 0.67 B 1.1 B 2.1 3.1 B 
BARIUM 9;6 B 44.2 B 739 56.3 B 182 6.3 B 15.1 B 8.6 B. 11.5 B 
BERYLLIUM 0.17B 2.1 60.1 6.8 12.8 0.89 B 0.40 B 0.39B 
CADMIUM 5.3 1.6 
CALCIUM 164 B 1400 B 7320 3130 3670 90.7 B 923 B 127 B 106 B 
CHROMIUM 38 45.1· 5870 123 218 6.1 8.2 18:7 3.1 
CHROMIUM VI - 1* 0.381* - 1* 0.12 0.33 
C08ALT 87.1 3.1 8 19.5 2.1 8 1.38 2.1 B 
COPPER 2.0 8 5.5 8 887 17.6 33.6 1.18 3.0 B 1.4 8 1.58 
IRON 2530 5750 32300 12000 9050 1890 7790 9230 13900 
LEAD 11.3 40.8 760 319 257 3.5 B 9.8 6.4 8 
MAGNESIUM 155 B 1720 4380 2980 3680 111 B 4548 168 B 1398 
MANGANESE 62 71 1680 354 1110 36.8 106 21.7 19 
MERCURY 0:26 0.51 0.44 0.17 

3.7 B 17.8 3360 90:4 1290 3.8 B 15.7 5.1 B 6B 
POTASSIUM 208 B 480 B 1040 B 845 B 257 B 305 B 245 B 
SELENIUM 0.51 B 
SILVER 
SODIUM 29.38 1848 349 B 218 B 163 B 17.8 B 33.18 34.88 24.68 
THALLIUM 
VANADIUM 21.6 403 12100 1360 2560 24.2 131 34.4 20.8 
ZINC 9.9 56.5 1310 87 355 4.3 14.3 18.4 6.1 
CYANIDE 
80RON N/A N/A 
NI081UM N/A 81.2 N/A 
STRONTIUM NtA 30.2 NtA 
TITANIUM 70.3 51.5 N/A 197 197 N/A 103 57.8 61.8 

N/A N/A NtA 

B -'- INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. . 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALI BRA TION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC- ECI. 
'/' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
Nt A - NOT ANALYZED FOR THIS COMPOUND , 
-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

• 

• 



TABLE 23d,
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL. SAMPLES
PAGE 3 OF 8

**INORGANICS (PPM)**
ALUMINUM

ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM, TOTAL
CHROMIUM VI
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

2430 1970 -3430 3740 7950 2260 2710 4170 5360

1.9 B 1.2 B 1.5 B 1.3 B 4.4 1.1 B 1.1 B 5 1.3
10.2B 11.2B 11.7B 26.8B 24.4B 9.6B 18.5B 25.5B 26.5B

- - 0.95 3.3 8.9 - 0.46 B 1.8 2.3

594 B 996 B 616 B 1440 8650 402 B 828 B 563 B 574 B
6.6 3.8 8.9 51.4 102 7.6 8.1 16.3 57.6

- - - 0.30 0.96!* - - -
- - 1.3 B 2.1 B 2.9 B - - 3.6 B 3.4 B

3.9 B 6.2 4;1 B 10.9 9.1 3 B 2.5 B 5.3 12.2
2860 2150 4400 4650 3890 2620 3570 12300 6620

26.5 B 9.8 8.7 12 98.9 10.3 26.1 15 B 19.3 B
ill B 150 B 1890 1090 14900 171 B 361 B 484 B 454 B

42.9 47.4 39.3 408 100 77.9 123 164 591
0.09 0.41 - - - 0.12 0.14 - -

- - 8.3 91.5 189 3.5 B 9.1 29.9 42.1
- - 316 B 180 B 388 B - - 223 B 577 B

....... 2.2
37.4 B 36.6 B 150 B 434 B 264 B 23.6 B 23.8 B 189 B 59.6 B

14.4 11.5 175 654 1810 21.1 61.8 280 453
24.3 26.9 25.9 28 96 21.4 18.8 79.4 30.5

......- N/A -
- - - - 29.4 - , -

65.3 51.9 +96.6 128 101 61.5 94.4 121 142
N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THECRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED. BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
'r - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
'-' - NOT DETECTED TO THE REPORTED DETECTION UMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

-. 

• 

• 

TABLE23d. 
SHIELDAlLOY METAlLURGICAL CORPORATION 

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 
PAGE 3 OF 8 

2430 1970 -3430 3740 7950 2260 2710 4170 5360 

ARSENIC 1.9 B 1.2 B 1.5 B 1.3 B 4.4 1.1 B 1.1 B 5 1.3 
BARIUM 10.2 B 11.2 B 11.7 B 26.8 B 24.4 B 9.6 B 18.5 B 25.5B 26.5B 
BERYLLIUM 0.95 3.3 8.9 0.46 B 1.8 2.3 
CADMIUM 
CALCIUM 594 B 996 B 616 B 1440 8650 402B 828 B 563 B 574 B 
CHROMIUM, TOTAL 6.6 3.8 8.9 51.4 102 7.6 8.1 16.3 57.6 
CHROMIUM VI 0.30 0.96 !* 
COBALT 1.3 B 2.1 B 2.9B 3.6 B 3.4 B 
COPPER 3.9 B 6.2 4;1 B 10.9 9.1 3B 2.5 B 5.3 12.2 
IRON 2860 2150 4400 4650 3890 2620 3570 12300 6620 
LEAD 26.5 B 9.8 8.7 12 98.9 10.3 26.1 15 B 19.3 B 
MAGNESIUM 111 B 150 B 1890 1090 14900 171 B 361 B 484 B 454 B 
MANGANESE 42.9 47.4 39.3 408 100 n.9 123 164 591 
MERCURY 0.09 0.41 0.12 0.14 
NICKEL 8.3 91.5 189 3.5B 9.1 29.9 42.1 
POTASSIUM 316 B 180 B 388 B 223 B 5nB 
SELENIUM 
SILVER 2.2 
SODIUM 37.4 B 36.6 B 150 B 434 B 264 B 23.6 B 23.8 B 189 B 59.6 B 
THALLIUM 
VANADIUM 14.4 11.5 175 654 1810 21.1 61.8 280 453 
ZINC 24.3 26.9 25.9 28 96 21.4 18.8 79.4 30.5 
CYANIDE 
BORON 
NIOBIUM N/A 
STRONTIUM 29.4 
TITANIUM 65.3 51.9 .96.6 128 101 61.5 94.4 121 142 
ZIRCONIUM N/A N/A 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE FINAl RESULT REPORTED IS AN ESTIMATE. 
N - QUAliFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAl YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA I~ REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
'" - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANAlYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE.REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
PAGE 4 OF 8

**INORGANICS (PPM)**
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

42900 7940 3710 4060 11000 13100 28700 3700 1660
- - - 5.9 B 13.8 - - - 6.2 B

2.7 1.2 B 4.2 1.6 B 1.6 B 1.1 B 3.1 6.1 0.74 B
166 77.2 26.1 B 23.3 B 149 650 400 53.7 6.5 B

22.5 6.3 2.1 0.68 B 1.9 7.1 11.9 1.8 0.30 B
0.91 2.8 - - - - -

49500 4960 639 B 231 B 8410 7050 71900 840 B 107 B
368 130 421 67.2 469 113 148 24.0 3.0

0.46 1* 0.82 1* 1.6 1* - 2.7 1* 0.19 1* - - -

19 8.0 B 3.9 B 2.2 B 3.5 B 12.2 6.1 B 2.9B -

47.5 21.9 6.4 2.8 B 10.8 8.5 16.3 4.5B 1.2 B
27100 16500 8400 6060 9070 2460 5100 8530 2540

43.2 80 25.6 11.4 46.0 34.4 142 91.7 2.9 B
26000 4620 477 B - 50500 8290 33800 1150 190 B

2830 1540 701 332 241 269 543 242 37.5

1110 239 78 10.0 356 534 299 39.9 4.1B
342 B 169 B - - 1110 305 B 741 B - -

217 B 171 B 69.1 B 159 B 629 B 618 B 1520 219 B 160 B

4750 1270 390 102 436 1510 2450 302 35.9
110 148 29 110 41.6 28.9 209 476 10.0

...... N/A - -

102 37.9 - - 146 64.1 59.5 -

- - - 81.5 - - -

117 - - - 22.8 127 171 - -
941 416 151 119 154 204 256 158 55.2
N/A N/A N/A N/A N/A N/A 101 N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
'I'- CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
*-_ - NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

TABLE 23d 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOil SAMPLES 
PAGE40F 8 

"'INORGANICS (PPM)'" 
ALUMINUM 42900 7940 3710 4060 11000 13100 28700 3700 
ANTIMONY 5.9 B 13.8 
ARSENIC 2.7 1.2B 4.2 1.6 B 1.6 B 1.1 B 3.1 6.1 
BARIUM 166 77.2 26.1 B 23.3B 149 650 400 53.7 
BERYLLIUM 22.5 6.3 2.1 0.68 B 1.9 7.1 11.9 1.8 
CADMIUM 0.91 2.8 
CALCIUM 49500 4960 639B 231 B 8410 7050 71900 840 B 
CHROMIUM 368 130 421 67.2 469 113 148 24.0 
CHROMIUM VI 0.461* 0.821* 1.61* 2.71* 0.191* 
COBALT 19 8.0B 3.9 B 2.2 B 3.5 B 12.2 6.1 B 2.9B 
COPPER 47.5 21.9 6.4 2.8 B 10.8 8.5 16.3 4.5B 
IRON 27100 16500 8400 6060 9070 2460 5100 8530 
LEAD 43.2 80 25.6 11.4 46.0 34.4 142 91.7 
MAGNESIUM 26000 4620 477 B 50500 8290 33800 1150 
MANGANESE 2830 1540 701 332 241 269 543 242 
MERCURY 
NICKEL 1110 239 78 10.0 356 534 299 39.9 
POTASSIUM 342B 169 B 1110 305 B 741 B 
SELENIUM 
SILVER 
SODIUM 217 B 171 B 69.1 B 159 B 629 B 618 B 1520 219 B 
THALLIUM 
VANADIUM 4750 1270 390 102 436 1510 2450 302 
ZINC 110 148 29 110 41.6 28.9 209 476 
CYANIDE N/A 
BORON 102 37.9 146 64.1 59.5 
NIOBIUM 81.5 
STRONTIUM 117 22.8 127 171 
TITANIUM 941 416 151 119 154 204 256 158 
ZIRCONIUM N/A N/A N/A 101 N/A 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE ANAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
'\' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

• 
1660 
6.2B 

0.74B 
6.5 B 

0.30B 

107 B 
3.0 

1.2 B 
2540 
2.9 B 
190 B 

37.5 

4.1 

160 B • 35.9 
10.0 

55.2 
N/A 

• 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
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-- INORGANICS (PPM)**
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
IRON.
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

1180 2350 3510 4530 2020 1820 17900 66900 6480
7.0 B - 7.3 B - - - - 8.8 B

0.95 B 0.68 B 1.5 B 1.6 B 1.7 B 1.0 B 2.0 B 2.9 B 1.3 B
8.0 B 9.1 B 18.4 B 22.8 B 11.6 B 15.9 B 121 394 455

0.36 B 0.37 B 0.38 B 0.39 B 0.34 B, 5.5 13.0 26.6 4.3

111 B 198 B 257 B 243 B 219B 612 B .13300 81800 8680
16.3 3.6 5.6 5.8 10.7 147 295 121 144

- - - - 0.14!* 0.341* -I1 0.70 1*
.- 8.0 B 4.9 B -

2.8 B 1.3 B 1.5 B 2.9 B 3.3 B 5.1 73.7 21.9 36.5
1530 2260 4260 5300 2400 1760 25400 3120 3850
11.2 4.4 4.9 5.7 16.8 11.2 41.4 203 556

146 B 212 B 367 B 412 B 193 B 239 B 6650 42000 27600
47.9 36.8 53.5 52.6 101 137 1060 370 890

- - - - - - - 0.11 -

4.2 B 3.9 B 5.5 B 4.8 B 5.6 B 32.7 326 306 65.5
.. - - - 2830

- - - 0.52 B -. . . ...
- - - 1.58 - - - - -

250 B 166 B 162 B 156 B 222 B 354 B 253 B 473 B 31300

65.3 43.6 39.7 36.2 47.7 715 1770 3780 551
10.4 13.3 9.2. 8.6 21.4 13.0 72.0 192 288

- - - - - - - 0.52R* -
......- 69.5 65.3

- - - , - - 69.7 104 845
.- - - 26.5 139 68.5

53.6 60.6 110 142 66.2 89.7 246 216 305
N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

'- INDICATES QUALIFIER PLACED BY TRC-ECL
T - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

• 

• 

• 

TABlE23d 
SHIElDAllOY METALLURGICAL CORPORATION 

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES· 
PAGE 5 OF 8 

**INORGANICS (PPM)** 
ALUMINUM 1180 2350 3510 4530 2020 1820 17900 66900 
ANTIMONY 7.0B 7.3 6 
ARSENIC 0.95B 0.68 B 1.56 1.6 B 1.7 B 1.0 B 2.0B 2.9 B 
BARIUM 8.0B 9.1 B 18.4 B 22.8 B 11.6 B 15.9 B 121 394 
BERYLLIUM 0.36B 0.37 B 0.388 0.39 B 0.34 8 5.5 13.0 26.6 

CAlCIUM 111 B 198 B 257B 243 B 219 B 612 B 13300 81800 
CHROMIUM 16.3 3.6 5.6 5.8 10.7 147 295 121 
CHROMIUM VI 0.14 !* 0.341* -1* 
COBALT 8.0 B 4.9 8 
COPPER 2.8 8 1.3 B 1.5 B 2.9 8 3.38 5.1 73.7 21.9 
IRON. 1530 2260 4260 5300 2400 1760 25400 3120 
LEAD 11.2 4.4 4.9 5.7 16.8 11.2 41.4 203 
MAGNESIUM 146 B 212 B 367 B 412 B 193 B 239 B 6650 42000 
MANGANESE 47.9 36.8 53.5 52.6 101 137 1060 370 
MERCURY 0.11 
NICKEL 4.2 B 3.9 B 5.5 B 4.8 B 5.6 B 32.7 326 306 
POTASSIUM 
SELENIUM 0.52 B 

. SILVER 1.5 B 
SODIUM 250 B 166 B 1626 156 B 222 B 354 B 253 B 473 B 

VANADIUM 65.3 43.6 39.7 36.2 47.7 715 1nO 3780 
ZINC 10.4 13.3 9.2. 8.6 21.4 13.0 72.0 192 
CYANIDE 0.52R* 
BORON 69.5 
NIOBIUM 69.7 104 
STRONTIUM 26.5 139 

53.6 60.6 110 142 66.2 89.7 246 216 
N/A 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUAlIRED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
'I' - CHROMIUM +6 VAlUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

6480 
8.86 
1.3 B 

455 
4.3 

8680 
144 

0.701* 

36.5 
3850 

556 
27600 

890 

65.5 
2830 

31300 

551 
288 

65.3 
845 
68.5 
305 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
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**INORGANICS (PPM)*
ALUMINUM 1420 1710 2220 1230 74300 60100 91300 1580 952
ANTIMONY - - 7.3B - - - - - -

ARSENIC 1.58B 2.1 B 1.88B 0.93 B 3.1 2.6 3.1 B 1.58B 0.798B

BARIUM 11.3 7.1 B 7.7 B 4.38B 248 177 683 10.9 B 9.38B
BERYLLIUM "0.31 B 0.34 B 0.32 B - 29.3 41.7 18-8 0.28 B
CADMIUM - - .... ...... . .
CALCIUM 43.9 B 43.3 B 31.8 B 40.6 B 87100 70500 13 73.0 B 58.3 B

CHROMIUM 7.3 9.1 6.1 5.4 114 201 176 12.5 2.4

CHROMIUMV - - - -. !* - - * - -

COBALT .- 6.7 B 7.9 B 4.3B -B
COPPER 2.0 B 2.5 B 1.8 B 2.4 B 14.7 49.5 14.3 2.6 B 1.7 B
IRON 3030 3610 3690 1430 3740 9480 4280 3480 1610
LEAD 10.4 19.8 52.0 7.2 74.2 66.0 96.7 8.2 B 4.6
MAGNESIUM - - 131 B 117 B 36400 26000 45800 181 B 107 B
MANGANESE 7.3 7.0 5.6 4.3 562 255 337 10 6.3
MERCURY - - - - - - - -

NICKEL . . . . 530 660 144 3.3 B 2.2 B
POTASSIUM - . .-.. . . -

SELENIUM - - - 0.47B - - - 0.42 B
SILVER - - - 1.5 B -. . . . .
SODIUM 173 B 195 B 180 B 174 B 521 B 393 B 546 B 116 B 122 B
THALLIUM - - - - - - - - -

VANADIUM 34.3 40.5 29.6 31.0 3990 5760 2660 36.0 15.0
ZINC 8.9 10.6 7.6 6.3 59.4 41.3 89.0 6.9 6.0
CYANIDE -R* -R* -R* -R* 0.615R* . - - -

BORON .- 104 239 208 - -

NIOBIUM .- 52.1 - 52 - -

STRONTIUM - - - - 118 101 228 - -

TITANIUM 66.9 76.7 70.3 42.5 165 135 190 78.3 52.2
ZIRCONIUM N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
'I' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
'-"- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

~~~ • 
SHIEtDALlOY METALlURGICAL CORPORATlON 

SUMMARY OF INORGANIC CONSTlTUENTS DETECTED IN SURFACE SOIL SAMPLES 
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**INORGANICS (PPM)** 
ALUMINUM 1420 1710 2220 1230 74300 60100 91300 1580 952 
ANTIMONY 7.3B 
ARSENIC 1.5 B 2.1 B 1.8 B 0.93B 3.1 2.6 3.1 B 1.5 B 0.79B 
BARIUM 11.3 7.1 B 7.7 B 4.3 B 248 177 683 10.9 B 9.3 B 
BERYLLIUM ·0.31 B 0.34 B 0.32B 29.3 41.7 18:8 0.26B 
CADMIUM 
CALCIUM 43.9 B 43.3 B 31.8 B 40.6 B 87100 70500 103000 73.0 B 58.3 B 

7.3 9.1 6.1 5.4 114 201 176 12.5 2.4 
CHROMIUM VI -1* -/* 
COBALT 6.7 B 7.9 B 4.3 B 
COPPER 2.0 B 2.5 B 1.8 B 2.4 B 14.7 49.5 14.3 2.6B 1.7 B 
IRON 3030 3610 3690 1430 3740 9480 4280 3480 1610 
LEAD 10.4 19.8 52.0 7.2 74.2 66.0 96.7 8.2 B 4.6 
MAGNESIUM 131 B 117 B 36400 26000 45800 181 B 107 B 

E 7.3 7.0 5.6 4.3 562 255 337 10 6.3 
MERCURY 
NICKEL 530 660 144 3.3 B 2.2 B 
POTASSIUM 
SELENIUM 0.47 B 0.42 B 
SILVER 1.5 B 
SODIUM 173 B 195 B 180 B 174B 521 B 393 B 546 B 116 B 122 B 
THALLIUM 
VANADIUM 34.3 40.5 29.6 31.0 3990 5760 2660 36.0 15.0 

8.9 10.6 7.6 6.3 59.4 41.3 89.0 6.9 6.0 
CYANIDE -R* -R* -R* -R* 0.615R* 
BORON 104 239 208 
NIOBIUM 52.1 52 
STRONTIUM 118 101 228 
TITANIUM 66.9 76.7 70.3 42.5 165 135 

.0 
190 78.3 52.2 

ZIRCONIUM N/A N/A N/A N/A N/A N/A N/A N/A 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR, OR OTHER .MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
'I' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

• 

• 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
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**INORGANICS (PPM)**
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM

1500 1060 4770 6120 4350 4090 4720 4070
6.5B 5.9B 5.2B - - - 6.1 B -
1.3 B 1.1 B 1.5 B 1.3 B - 1.6 B 1.7 B 1.4 B

11.7 B 5.6 B 19.8B 51.2 - 26.0 B 22 B 22 B
0.27 B 0.33 B 0.60 B 1.8 - 0.5 B .4 B .23 B

38.4 B 39.1 B 556 B 1960 - 247 B 186 B 92.6 B
9.1 4.6 9.0 39.2 11.3 18.2 11.8 6.1

3.8 B
2830
41.6

136 B
5.8

2.3 B

0.51 B
1.4 B
188 B

2.3 B
2380
9.7 B

111 B
5.3

1.4 B
180 B

2.3 B
3.9 B
7680
13.4

411 B
69.1

7.1 B
227 B

132 B

4.0 B
7.4

7410
58.4

989 B
222

28.1
208 B

152 B

7.5
7500
21.5
148

2.7 B 1.9 B 1.9 B
20.7 12.5 4.3 B
8230 6560 4820

17.9 B 19.2 6.6
251 B 238 B 151 B

103 62.8 38.4

8.3 4.7 B 4.5 B
2418 - -

130 B 122 B 114 B

2820
4.7 B
1.2 B

21.2 B

133 B
2.1 B

3.2 B
3630

8.6
164B

19.2

3.4 B

0.49 B
0.37 B
112B

31.6 36.5 59.9 208
10.7 6.2 155 335
-R* -R* - -

70.9 61.9 125 150
N/A N/A N/A N/A

49.4
112
N/A

53.8 38.6 19.5 8.1 B
18.1 7.4 7.6 16.7

142 123 116 91.6 59.1
N/A - - - -

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING UMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
'I'- CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
"-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMIT
IDL - INSTRUMENT DETECTION LIMIT

• 

• 

• 
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SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES 
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**INORGANICS (PPM)** 
AlUMINUM 1500 1060 4770 6120 4350 4090 4720 4070 
ANTIMONY 6.5B 5.9B 5.2B 6.1 B 
ARSENIC 1.3 B 1.1 B 1.5 B 1.3 B 1.6 B 1.7 B 1.4 B 
BARIUM 11.7 B 5.6 B 19.8 B 51.2 26.0 B 22B 22B 
BERYLLIUM 0.27 B 0.33B 0.60B 1.8 0.5 B .4B .23B 
CADMIUM 
CAlCIUM 38.4 B 39.1 B 556B 1960 247 B 186 B 92.6 B 
CHROMIUM 9.1 4.6 9.0 39.2 11.3 18.2 11.8 6.1 
CHROMIUM VI 
COBALT 2.3B 4.0 B 2.7 B 1.9 B 1.9 B 
COPPER 3.8 B 2.3 B 3.9B 7.4 7.5 20.7 12.5 4.3 B 
IRON 2830 2380 7680 7410 7500 8230 6560 4820 
LEAD 41.6 9.7B 13.4 58.4 21.5 17.9 B 19.2 6.6 
MAGNESIUM 136 B 111 B 411 B 989B 148 251 B 238 B 151 B 
MANGANESE 5.8 5.3 69.1 222 103 62.8 38.4 
MERCURY 
NICKEL 2.3 B 7.1 B 28.1 8.34.7 B 4.5 B 
POTASSIUM 227 B 208 B 241 B 
SELENIUM 0.51 B 
SILVER 1.4 B 1.4 B 
SODIUM 188 B 180 B 132 B 152 B 130 B 122 B 114 B 
THALLIUM 
VANADIUM 31.6 36.5 59.9 208 49.4 53.8 38.6 19.5 
ZINC 10.7 6.2 155 335 112 18.1 7.4 7.6 
CYANIDE -R* -R* N/A 
BORON 
NIOBIUM 
STRONTIUM 
TITANIUM 70.9 61.9 125 150 142 123 116 91.6 
ZIRCONIUM 

B - INDICATES THAT THE REPORTED VAlUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDl. 
J -QUAliFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY 

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES 

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS 
NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT 
CALIBRATION ERROR. OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
'/' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANAlYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMIT 
IDL - INSTRUMENT DETECTION LIMIT 

2820 
4.7 B 
1.2 B 

21.2 B 

133 B 
2.1 

3.2 
3630 

8.6 
164 B 

19.2 

3.4 B 

0.49 B 
0.37 B 
112 B 

8.1 B 
16.7 

59.1 



TABLE 23d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES
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**INORGANICS (PPM)**
ALUMINUM 2890 1840 2520 4660
ANTIMONY - - - 11.2 B
ARSENIC 1.1 B 1.2 B 1.9 B 69.8
BARIUM 8.9 B 17.7 B 17.5 B 370
BERYLUUM 0.29 B -- 0.57 B
CADMIUM - - - 1.B
CALCIUM 49.9B 220B 127B 49300
CHROMIUM - 1.6 B 1.5 B 801

CHROMIUM VI - - - 201 !*
COBALT 1.6 B - 1.5 B 43B
COPPER 3.2 B 2.7 B 3.2 B 21.4

IRON 10700 "3220 6620 10300
LEAD 3.8 B 6.7 7.8 101
MAGNESIUM 96.9 B 170 B 190 B 2250
MANGANESE 22.6 357 31.8 110

MERCURY - - - 0.05
NICKEL 2.4 B 2.5 B 2.2 B 6.3 B

POTASSIUM - - - 678 B
SELENIUM 3 B - 4
SILVER - - 4.4
SODIUM 102 B 113 B 112 B 353B
THALUUM - - - -

VANADIUM 12.3 8.0 B 9.0 B 67

ZINC 12.3 15.2 10.4 248
CYANIDE - - - N/A
BORON - N/A
NIOBIUM 10 - - N/A
STRONTIUM - - - N/A
VTANIUM 62.3 49.3 78.6 N/A
ZIRCONIUM - - N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY

QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES

THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS
NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT
CALIBRATION ERROR, OR OTHER MAJOR CONTROLUNG UMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
'T' - CHROMIUM +6 VALUE IS THE RESULT OF WATER LEACH METHOD
N/A - NOT ANALYZED FOR THIS COMPOUND
'-' - NOT DETECTED TO THE REPORTED DETECTION UMIT
CRDL - CONTRACT REQUIRED DETECTION UMIT
IDL - INSTRUMENT DETECTION LIMIT

TABLE 23d 
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SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SURFACE SOil SAMPLES 
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AlUMINUM 2890 1840 2520 4660. 
ANTIMONY 11.2 B 
ARSENIC 1.1 B 1.2B 1.9 B 69.8 
BARIUM 8.9B 17.7 B 17.5 B 370 
BERYlUUM O.29B 0.57B 
CADMIUM 1B 
CAlCIUM 49.9B 220B 127B 49300 
CHROMIUM 1.6B 1.5 B 801 
CHROMIUM VI 201 f* 
COBAlT 1.6 B 1.5 B 4B 
COPPER 3.2B 2.7B 3.2B 21.4 
IRON 10700 . 3220 6620 10300 
LEAD 3.8B 6.7 7.8 101 
MAGNESIUM 96.9 B 170B 190B 2250 
MANGANESE 22.6 35.7 31.8 110 
MERCURY 0.05 
NICKEL 2.4B 2.5B 2.2B 6.3B 
POTASSIUM 678B 
SELENIUM 4 
SILVER 4.4 
SODIUM 102B 113 B 112 B 353B 
THAlUUM 
VANADIUM 12.3 8.0 B 9.0B 67 
ZINC 12.3 15.2 10.4 248 
CYANIDE N/A 
BORON N/A 
NIOBIUM N/A 
STRONTIUM N/A 
TITANIUM 62.3 49.3 78.6 N/A 
ZIRCONIUM 

B - INDICATES THAT THE REPORTED VAlUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUAUFIER USED TO INDICATE AN ESTIMATED VAlUE, THE CONCENTRATION IS QUANTITATIVELY 

QUAUFIED AND THE FINAL RESULT REPORTED IS AN ESllMATE. 
N - QUAUFIER INDICATES ll-IE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE llMES 

THE CONCENTRAllON FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF TI-lE ANALYTE IS 
NEGATED DUE TO LABORATORY CONTAMINAllON. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION,INSTRUMENT 
CAUBRAllON ERROR, OR OTHER MAJOR CONTROWNG UMITS ARE EXCEEDED. 

* - INDICATES QUAUFIER PLACED BY TRC-ECI. 
',' - CHROMIUM +6 VAlUE IS THE RESULT OF WATER LEACH METHOD 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TOlHE REPORTED DETECTION UMIT 
CAOL - CONTRACT REQUIRED DETECTION UMIT 
IDL - INSTRUMENT DETECTION UMIT 

• 

• 

• 



TABLE 24a
SHIELD ALLOY METALLURGICAL CORPORATION

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES

**VOLATILE ORGANICS (PPB)**
CHLOROMETHANE
BROMOMETHANE
VINLY CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
11,1-DICHLORETHENE
1,1 -DICHLORETHANE
1,2-DICHLORETHENE (total)
CHLOROFORM
1 ,2-DICHLORETHANE
2-BUTANONE.
1,1,1 -TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE .
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
cis-7 1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
trans- 1,3-DICHLOROPROPENE
BROMOFORM
4-METHYL1 -2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
STYRENE
XYLENE (total)
TOTAL VOCs

66 BJ*
17 BJ*

68 BJ*
18 N*

150 BJ*
110 BJ*

150 BJ*
93 BJ*

150'BJ*
120 BJ*

83 68 260 243 270

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUAUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND.
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT.

• 

• 

• 

TABLE 24a 
SHIELD ALLOY METALLURGICAL CORPORATION 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES 

- *·VOLA TILE ORGANICS (PPB)** 
CHLOROMETHANE 
BROMO METHANE 
VlNLY CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLORETHENE 
1,1-DICHLORETHANE 
1,2-DICHLORETHENE (total) 
CHLOROFORM 
1,2-DICHLORETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
cis-:-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
trans-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL 1-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (total) 

VOCS 

66BJ* 
17BJ* 

83 

68 BJ* 
18 N* 

68 

150 BJ* 
110 BJ* 

260 

150 BJ* 
93 BJ* 

243 

150BJ* 
120 BJ* 

270 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOaATED METHOD BLANK AS WELL AS IN 
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION. . 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED 
AND THE FINAl RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION 
ERROR, OR OTHER MAJOR CONTROWNG LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-Ea . 
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND. 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT. 



TABLE 24b
SHIELD ALLOY METALLURGICAL CORPORATION

SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES
PAGE 1 OF 2

:SAMPLE ET{ELWRD "1fif 1 1
**BASE NEUTRAL / ACIDS (PPB)**

PHENOL NA - NA NA NA
bis(2-CHLOROETHYL)ETHER NA - NA NA NA
2-CHLOROPHENOL NA - NA NA NA
1,3-DICHLOROBENZENE NA - NA NA NA
1,4-DICHLORBENZENE NA - NA NA NA
BENZYL ALCOHOL NA - NA NA NA
1,2-DICHLOROBENZENE NA - NA NA NA
2- METHYLPHENOL NA - NA NA NA
bis(2- CHLOROISOPROPYL) ETHER NA - NA NA NA
4- METHYLPHENOL NA - NA NA NA
N-NITROSO-DI-N-PROPYLAMINE NA - NA NA NA
HEXACHLOROETHANE NA - NA NA NA
NITROBENZENE NA - NA NA NA
ISOPHORONE NA - NA NA NA
2-NITROPHENOL NA - NA NA NA
2,4-DIMETHYLPHENOL NA - NA NA NA
BENZOIC ACID NA - NA NA NA
bis(2- CHLORO ETHOXY) METHANE NA - NA NA NA
2,4-DICHLOROPHENOL NA - NA NA NA
1,2,4-TRICHLOROBENZENE NA - NA NA NA I
NAPHTHALENE NA - NA NA NA

4-CHLOROANILINE NA - NA NA NA
HEXACHLOROBUTADIENE NA - NA NA NA
2,4,6-TRICHLOROPHENOL NA - NA NA NA
2,4,5-TRICHLOROPHENOL NA - NA NA NA
2-CHLORONAPHTHALENE NA - NA NA NA
2- NITROANILINE NA - NA NA NA
DI METHYLPHTHALATE NA - NA NA NA
ACENAPHTHYLENE NA - NA NA NA
2,6-DINITROTOLUENE NA - NA NA NA
3-NITROANILINE NA - NA NA NA

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

- INDICATES QUALIFIER PLACED BY TRC-ECI.
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND.
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT.

~~~. 
SHIELD ALLOY METALLURGICAL CORPORATION 

SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOILSAMPLES 
PAGE 1 OF 2 

PHENOL NA NA NA NA 
bis(2-CHlOROETHYl)ETHER NA NA NA NA 
2-CHlOROPHENOl NA NA NA NA 
1,3-DICHLOROBENZENE . NA NA NA NA 
1,4-DICHLORBENZENE NA NA NA NA 
BENZYL ALCOHOL NA NA NA NA 
1,2-DICHLOROBENZENE NA NA NA NA 
2- METHYlPHENOL NA NA NA NA 
bls(2-CHLOROISOPROPYL)ETHER NA NA NA NA 
4-METHYLPHENOl NA NA NA NA 
N-NITROSO-DI-N-PROPYLAMINE NA NA NA NA 
HEXACHLOROETHANE NA NA NA NA 
NITROBENZENE NA NA NA NA 
ISOPHORONE NA NA NA NA 
2-NITROPHENOL NA NA NA NA 
2,4-DIMETHYLPHENOL NA NA NA NA 
BENZOIC ACID NA NA NA NA 
bis(2-CHLOROETHOxy)METHANE NA NA NA NA 
2,4-DICHLOROPHENOL NA NA NA NA 
1,2,4-TRICHLOROBENZENE NA NA NA NA 
NAPHTHALENE NA NA NA NA 
4-CHLOROANILINE NA NA NA NA 
HEXACHLOROBUTADIENE NA NA NA NA 
2,4,6-TRICHLOROPHENOL NA NA NA NA 
2,4,5-TRICHLOROPHENOL NA NA NA NA 
2-CHLORONAPHTHALENE NA NA NA· NA 
2-NITROANILINE NA NA NA NA 
DIMETHYLPHTHALATE NA NA NA NA 
ACENAPHTHYLENE NA NA NA NA 
2,6-DINITROTOLUENE NA NA NA NA 
3-NITROANILINE NA NA NA NA 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOOA TED METHOD BLANK AS WELL AS IN 
THE SAMPLE INDICATES POSSIBLE/pROBABlE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS .THAN THREE TIMES THE . 
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION 
ERROR, OR OTHER MAJOR CONTROWNG LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TAC-ECI. 
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND. 
, -' - NOT DETECTED TO THE REPORTED DETECTION LIMIT. 

• 

• 



TABLE 24b
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES
PAGE 2 OF 2

**BASE NEUTRAL/ACIDS (PPB)**

(continued)
ACENAPHTHENE NA - NA NA NA
2,4-DINITROPHENOL NA - NA NA NA
4-NITROPHENOL NA - NA NA NA
DIBENZOFURAN NA - NA NA NA
2,4-DINITROTOLUENE NA - NA NA NA
DIETHYLPHTHALATE NA - NA NA NA
4-CHLOROPHENYL-PHENYLETHER NA - NA NA NA
FLUORENE NA - NA NA NA
4- NITROANILINE NA - NA NA NA
4,6-DINITRO-2--METHYLPHENOL NA - NA NA NA
N-NITROSODIPHENYLAMINE (1) NA - NA NA NA
4-BROMOPHENYL-PHENYLETHER NA - NA NA NA
HEXACHLOROBENZENE NA - NA NA NA
PENTACHLOROPHENOL NA - NA NA NA
PHENANTHRENE NA - NA NA NA
ANTHRACENE NA - NA NA NA
DI-N-BUTYLPHTHALATE NA 210 N* NA NA NA
FLUORANTHENE NA 43J NA NA NA
PYRENE. NA 58 J NA NA NA
BUTYLBENZYLPHTHALATE NA - NA NA NA
3,3- DICHLOROBENZIDINE NA - NA NA NA
BENZO(A)ANTHRACENE NA - NA NA NA
CHRYSENE NA - NA NA NA
BIS(2-ETHYLHEZYL)PHTHALATE NA 130 N* NA NA NA
DI-N--OCTYL PHTHALATE NA - NA NA NA
BENZO(B)FLUORANTHENE NA - NA NA NA
BENZO (K) FLUORANTHENE NA - NA NA NA
BENZO (A) PYRENE NA - NA NA NA
INDENO (1,2,3-CD) PYRENE NA - NA NA NA
DIBENZO(A,H) ANTHRACENE NA - NA NA NA
BENZO (G,H,I) PERYLENE NA - NA NA NA
TOTAL caPAH NA_ 0 NA NA NA

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION.

BLANK AS WELL AS IN

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

- INDICATES QUALIFIER PLACED BY TRC-ECI.
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND.

- NOT DETECTED TO THE REPORTED DETECTION LIMIT.

• 

• 

• 

TABLE24b 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES 
PAGE20F 2 

**BASE NEUTRAL/ ACIDS (PPB)** 
(continued) 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYl-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOl 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE· 
BUTYlBENlYlPHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO{A)ANTHRACENE 
CHRYSENE 
BIS{2-ETHYLHElYl)pHTHALA TE 
DI-N -OCTYl PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO {K} FLUORANTHENE 
BENZO (A) PYRENE 
INDENO (l,2,3-CD) PYRENE 
DIBENZO. (A,H) ANTHRACENE 
BENZO (G,H,I) PERYlENE 
TOTAlcaPAH 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

210 N* 
43J 
58J 

130 N* 

o 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA· 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN 
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA is REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION 
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-EO. 
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND. 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT. 



TABLE 24c
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF PESTICIDE/PCB COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES

SAPL ....T...T..N TPIQ P.01 P~0 P40 P)-O
X DA ......... .W------------- ....... -----

**PESTICIDES/PCB'S (PPB)**

ALPHA- BHC NA - NA NA NA
BETA-BHC NA - NA NA NA
DELTA-BHC NA - NA NA NA
GAMMA- BHC(LINDANE) NA - NA NA NA
HEPTACHLOR NA - NA NA NA
ALDRIN NA - NA NA NA
HEPTACHLOR EPOXIDE NA - NA NA NA
ENDOSULFAN I NA - NA NA NA
DIELDRIN NA - NA NA NA
4,4-DDE NA - NA NA NA
ENDRIN NA - NA NA NA
ENDOSULFAN II NA - NA NA NA
4,4- DDD NA - NA NA NA
ENDOSULFAN SULFATE NA - NA NA NA
4,4-DDT NA - NA NA NA
METHOXYCHLOR NA - NA NA NA
ENDRIN KETONE NA - NA NA NA
ALPHA-CHLORDANE NA - NA NA NA
GAMMA-CHLORDANE NA - NA NA NA
TOXAPHENE NA - NA NA NA
AROCLOR- 1016 NA - NA NA NA
AROCLOR- 1221 NA - NA NA NA
AROCLOR- 1232 NA - NA NA NA
AROCLOR- 1242 NA - NA NA NA
AROCLOR- 1248 NA - NA NA NA
AROCLOR-1254 NA - NA NA NA
AROCLOR- 1260 NA - NA NA NA

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND.

- NOT DETECTED TO THE REPORTED DETECTION LIMIT.

TABLE24c 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF PESTICIDE/PCB COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES ' 

**PESTlCIDES/pCB'S (PPB)** 
ALPHA-BHC NA NA NA NA 
BETA-BHC NA NA NA NA 
DELTA-BHC NA NA NA NA 
GAMMA-BHC(L1NDANE} NA NA NA NA 
HEPTACHLOR NA NA NA NA 
ALDRIN NA NA NA NA 
HEPTACHLOR EPOXIDE NA NA NA NA 
ENDOSULFAN I NA NA NA NA 
DIELDRIN NA NA NA NA 
4,4-DDE NA NA NA NA 
ENDRIN NA NA NA NA 
ENDOSULFAN II NA NA NA NA 
4,4-000 NA NA NA NA 
ENDOSULFAN SULFATE NA NA NA NA 
4,4-DDT NA NA NA NA 
METHOXYCHLOR NA NA NA NA 
ENDRIN KETONE NA NA NA NA 
ALPHA-CHLORDANE NA NA NA NA 
GAMMA-CHLORDANE NA NA NA NA 
TOXAPHENE NA NA NA NA 
AROCLOR -1 016 NA NA NA NA 
AROCLOR-1221 NA NA NA NA 
AROCLOR-1232 NA NA NA NA 
AROCLOR-1242 NA NA NA NA 
AROCLOR-1248 NA NA NA NA 
AROCLOR-1254 NA NA NA NA 
AROCLOR-1260 NA NA NA NA 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOaATED METHOD BLANK AS WELL AS IN 
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION 
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-EO. 
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND. 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT. 

• 

• 

• 



TABLE 24d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES

**INORGANICS (PPM)**

ALUMINUM 4440 6720 6330 2090 4540
ANTIMONY - 15.7 - - -

ARSENIC 2.4 2.8 - 3.5 4.1
BARIUM 30.8 B 17.0OB - 9.3 B 19.7 B
BERYLUUM 3.4 1.5 • 2.0 0.21 B 0.25 B

CADMIUM-- --
CALC.UM .2770 109B .- 144.B 112 B

CHROMIUM 92.5 44.9 69.5 17.1 6.6
CHROMIUM VI 0.31 0.34 1.6 1.0 -

COBALT 7.5 B 5.9 B 15.8 1.5 B 2.5 B
COPPER 14.6 4.3 B 6.6 2.2 B 2.0OB
CYANIDE, TOTAL - -R* - -IRON 10600 15700 18300 3900 6530

LEAD - 12.4 13 4.2 3.0
MAGNESIUM 11600 351 B - 118 B 218 B
MANGANESE 3950 487 659 42.4 30.1
MERCURY .. . N/A
NICKEL 84.0 11.3 17.7 4.6 B -

POTASSIUM 314 B 417 B - 157 B 217 BSELENIUM . ..
SILVER .....
SODIUM 352 B 215 B - 41.9 B 57.3 B
THALLIUM .....
VANADIUM 736 298 335 37.3 7.8 B
ZINC 67.7 29.6 18.1 3.5 2.2
BORON 47.3 .. - .
NIOBIUM . ...
STRONTIUM - - - -
TITANIUM 398 129 155 85.3 115

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED
AND THE FINAL RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED
DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CAUBRATION

ERROR, OR OTHER MAJOR CONTROLLNG LIMITS ARE EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECi.
NA - PARAMETER NOTANALYZED FOR THIS COMPOUND.

-'NOT DETECTED TO THE REPORTED DETECTION LIMIT.

• TABLE24d 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN TEST PIT SOIL SAMPLES 

**INORGANICS(pPM)** 
ALUMINUM 4440 6720 6330 2090 4540 
ANTIMONY 15.7 

C 2.4 2.8 3.5 4.1 
BARIUM 30.8 B 17.0B 9.3B 19.7 B 
BERYLUUM 3.4 1.5 . 2.0 0.21B 0.25B 
CADMIUM 
CALCIUM 2770 109 B 144 B 112B 
CHROMIUM 92.5 44.9 69.5 17.1 6.6 
CHROMIUMVl 0.31 0.34 1.6 1.0 
COBALT 7.5 B 5.9 B 15.8 1.5 B 2.5B 
COPPER 14.6 4.3 B 6.6 2.2B 2.0B 
CYANIDE, TOTAL -R* 
IRON 10600 15700 18300 3900 6530 
LEAD 12.4 13 4.2 3.0 
MAGNESIUM 11600 351 B 118 B 218 B 
MANGANESE 3950 487 659 42.4 30.1 
MERCURY N/A 
NICKEL 84.0 11.3 17.7 4.6 B 

• POTASSIUM 314 B 417 B 157 B . 217B 
SELENIUM 
SILVER 
SODIUM 352 B 215 B 41.9 B 57.3B 
THALLIUM 
VANADIUM 736 298 335 . 37.3 7.8B 
ZINC 67.7 29.6 18.1 3.5 2.2 
BORON 47.3 
NIOBIUM 
STRONTIUM 
TITANIUM 398 129 155 85.3 115 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WEll AS IN 
THE SAMPLE INDICATES POSSIBLE/PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED 
AND THE FINAL RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE 
THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED 
DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION,INSTRUMENT CAUBRATION 
ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
NA - PARAMETER NOT ANALYZED FOR THIS COMPOUND. 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT . 

• 



0
TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 1 OF 6

465.3'Z405.W3' i0:: :: :: : : :
::PLDE EBL0.W:,R0ADE:F'T) 2-4 2-40-24 46 46 68 81 -:4 02 DP

"VOLATILE ORGANICS (PPB)

CHLOROMETHANE
BROMOMETHANE
VINLY CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
1,1 -DICHLOROETHENE
1,1 -DICHLOROETHANE
1,2-DICHLOROETHENE (total)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE
1,1,1 -TRIC HLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
cis- 1,3- DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE

.... ......

54 BJ*

31 N*

24

31 N*
50 BJ*

38 BJ*

70 BJ*
46 BJ*
57 BJ*

48 BJ*
79 BJ*

43 BJ* 36 BJ*

62 R* 160 BJ*

- 1.J*

48 BJ*

37 BJ*

8

32 N*
56 BJ*

36 BJ5*
65 BJ*

40 BJ*

45 B5J*

3.J

41 N*
375BJ*

1J

6

43 BJ*
82 B J*

8.3

2.3

36 R*

73 BJ*

9.JB

1.3

65 BJ*
61 BJ*

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES
POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS, THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED.

*- INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25a 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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• 

CHLOROMETHANE 
BROMOMETHANE 
VINLYCHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACE'TONE 

54 BJ* 3' N* 38 BJ* 46 BJ* 48 BJ* 43 BJ" 36 BJ* 48 BJ* 32 N" 36 BJ* 40 BJ* 4' N* 43 BJ* 36 R* 65 BJ* 
3' N* 50 BJ* 70 BJ* 57 BJ* 79 BJ* 62 R" '60 BJ* 37 BJ* 56 BJ* 65 BJ* 45 BJ* 37 BJ* 82 BJ* 73 BJ* 6' BJ* 

CARBON OISULFIDE 

, J 

8J 9JB 

1,1 - DICHLOROETHENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHENE (total) 
CHLOROFORM 
',2-DICHLOROETHANE 
2-BUTANONE 
',','-TRCHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
',2-DICHLOROPROPANE 
cls-',3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,',2 - TRC HLOROETHANE 
BENZENE 

24 1 J* 8 3 J 6 2 J , J 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE / PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VAWE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERRJR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANAL VZeD FOR THIS COM POUND 
'-' - NOT DETECTED TO THE REPORTED DETECTiON LIMIT 



TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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3AML~ DENIF~T5N~ 501-~O SO2-2 S03-2 80403 60502580-02550-03~BS-0 S50-0 S2QZAW a4-3 52702 8'P0I652-0t88..Q
SA PLDEBEO GRDEFT.......2- ~ 4- 24 - ....... Pil-6 .0 6-8 04 -ý4 0- UP

**VOLATILE ORGANICS (PPB) **
(CONTINUED)

trans-1,3-DICHLOROPROPENE
BROMOFORM
4-METHYLI -2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
STYRENE
XYLENE (total)
DIETHYL ETHER
TPH
TOTAL VOCe

4J

2J - . . . . . . . - - - - -J

N/A
84

N/A
5o

N/A N/A
108 103

N/A
127

N/A
43

N/A N/A
197 93

N/A
56

N/A
101

N/A N/A
88 44

N/A
135

N/A
83

N/A
126

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES
POSSIBLE I PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED,

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRO-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT
TPH - TOTAL PETROLEUM HYDROCARBONS

TABLE 25a 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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(PPB)** 
(CONTINUED) 

trane-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL1-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 4J 
1 ,1 ,2,2 - TETRACHLOROETHANE 
TOLUENE 2J 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (total) 
DIETHYL ETHER 
TPH N/A N/A N/A N/A N/A N/A N/A N/A N/A 

VOCe 84 50 108 43 197 93 56 101 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE I PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CO NCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE ASSOCIATED BLANKS. THE PRESEt-CE.OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED; BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT qETECTED TO THE REPORTED DETECTION LIMIT 
TPH - TOTAL PETROLEUM HYDROCARBONS 

• 

N/A 
88 

"-

.,.. 
N/A N/A N/A N/A 
44 135 83 126 

• 



TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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SAML -ýENTFA3N $5S-- O4 SB!9- ..ýSE40W-,:'SB40-05: SBý4, -.02 i520 ~~O 842 05 5844 Q1 S44-PZ0ý PZA~0284-3 .B80 580 ~ 7-

"*VOLATILE ORGANICS (PPB)
CHLOROMETHANE ... . .. . ........
BROMOMETHANE .. .. .. .........
VINLYCHLORIDE ...............
CHLOROETHANE ....... ........
METHYLENE CHLORIDE 37 R* 30 N* 31 R* 34 R* 51 R* 34 BJ* 25 B 18 N* 47 R* 44 R* 42 BJ* 32 R* 30 R* 34 R* 40 BJ*
ACETONE 160 BJ* 150 BJ* 43 BJ* 26 BJ* 45 BJ* 98 BJ* 140 B 42 N* 3900 R* 4200 R* 180 BJ* 56 N* 23 BJ* 72 BJ* 65 BJ*
CARBON DISULFIDE . - -.- - 3 J 16 - -. .
1,1 -DICHLOROETHENE .......- - - -.
1,1 -DICHLOROETHANE - - -.......... .
1,2-DICHLOROETHENE (total) - - 3 J ..... 2J .... ...
C H L O R O F O R M - ..... . .... 1 J - - - -

1,2-DICHLOROETHANE -............. - -

2-BUTANONE - - -- . 9N* - 7J .. . .
1,1,1 -TRICHLOROETHANE - -............

CARBON TETRACHLORIDE - -.......... ..

VINYLACETATE - -"
BROMODICHLOROMETHANE -...... . .. - ....
1,2-DICHLOROPROPANE - -........... ..
cle- 1,3- DICHLOROPROPENE -.............- - -

TRICHLOROETHENE - 3J 2J - - 3J -J - 2J - 2J . . . .
DIBROMOCHLOROMETHANE -...... ........
1 , 1 ,2 - T R IO H L O R O ET H A N E - ..............
BENZENE ........ 150 ......

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE; IT INDICATES
POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI,
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25a 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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"VOLATILE ORGANICS (PPB) ** 
CHLOROMETHANE 
BROMOMETHANE 
VINLY CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1 -DICHLOROETHANE 
1 ,2-DICHLOROETHENE (total) 
CHLOROFORM . 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRCHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
l,2-DICHLOROPROPANE 
cle-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOC HLOROMETHANE 
1,1,2-TRCHLOROETHANE 
BENZENE 

37 R* 30 N* 
160 BJ* 150 BJ· 

3J 

31 R* 34 R* 51 R* 
43 BJ· 26 BJ* 45 BJ* 

3J 

2J 

34 BJ* 25 B 18 N* 47 R* 44 R* 
98 BJ* 140 B 42 N* 3900 R* 4200 R* 

3J 16 

2J 

9N· 

3J 2J 2J 

150 

.B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE I PROBABLE CONTAMINATION. 

J- QUALIFIER USED TO INDICATE AN ESTIMATED VAWE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE ASSOCIATED BLANKS. THE PRESEf'CE OF THE ANAL YTE IS NEGATED Due TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERFOR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
,_, - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

42 BJ* 
180 BJ* 

1 J 

7J 

2J 

• 

32 R* 30 R· 34 R· 40 BJ· 
56 N* 23 BJ* 72 BJ· 65 BJ* 

-. 



TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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SAMPLE DEPT.H. BELOW: GRD Fh0. - - -O64 02~- .b 02~- - - - -

(CONTINUED)
trans- 1,3-DICHLOROPROPENE
BROMOFORM
4-METHYLI -2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
STYRENE
XYLENE (total)
DIETHYL ETHER
TPH
TOTAL VOC.

.....- 33 .- -. 3J - -

. . . . .- - 2J - - 7 - -

........- - 58 - -

-. -. . . . . ..- 360 - -

N/A N/A N/A N/A 35000 4500. 8000 - N/A N/A N/A
160 153 48 26 45 140 167 0 585 16 232

N/A
0

N/A
23

N/A
72

N/A
105

TOTALVOCe

B - QUAUFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES
POSSIBLE / PROBABLE CONTAMINATION,

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COM POUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT
TPH - TOTAL PETROLEUM HYDROCARBONS

TABLE 25a 

SHI ELDALLOY METALLU RGI CAL CORPORA TI ON 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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(CONTINUED) 
trana-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL1-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (total) 
DIETHYL ETHER 
TPH N/A 
TOTALVOC, 160 

N/A 
153 

N/A 
48 

N/A 
26 

3J 

2J 

35000 4500 
45 1 

8000 

3J 

7 

58 

360 

N/A 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE / PROBABLE CONTAMINATION, 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VAUJE. THE CO NCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERFOR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

• - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
TPH - TOTAL PETROLEUM HYDROCAR~NS 

• • 

N/A N/A N/A N/A N/A 
05 

• 



TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 5 OF 6

SAMPLEIET.CiO;~ 5Q 80.0 ~a0 8Z0 B3O $14Z$137 .8304574- $084-.$04$$ ~01i ý -04
SAMRLEDEPTH BELOW:GGADb:E (Ffl"" ;2 4 0-.:.6-6 2- 6-8 DP -:1 UQ
. . . . . . . . . . 1 1 .. . . . . . . . . . . . . r . . . . . . . . . . . i . . . . . . . . . . . . . . . .

**VOLATILE ORGANICS (PPB)**
CHLOROMETHANE
BROMOMETHANE
VINLY CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
1,1 -DICHLOROETHENE
1,1 -DICHLOROETHANE
1,2-DICHLOROETHENE (total)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE
1,1,1 -TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
cls- 1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE

26 BJ*
58 BJ*

32 R*
30 BJ*

44 B
57 R*

38 BJ* 30 R* 40 R* 28 R*
160 EB* 70 BJ* 82 BJ* 62 BJ*

38 N*
16 N*

60 BJ*
70 BJ*

25 BJ*
140 BJ*

21 N*
130 BJ*

2J

4J

2 J

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED' METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES
POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED,

N -. QUALIFIER INDIOATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUAUFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25a 
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**VOLATILE ORGANICS (PPB)** 
CHLOROMETHANE 
BROMOMETHANE 
VINLY CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 26 BJ* 32 R* 44 B 38 BJ* 30 R* 40 R* 28 R* 38 N* 60 BJ* 25 BJ;;' 21 N* 

. ACETONE 58 BJ* 30 BJ* 57 R* 160 EB* 70 BJ* 82 BJ* 62 BJ* 16 N* 70 BJ* 140 BJ* 130 BJ* 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
1 ,2-DICHLOROETHENE (total) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1, 1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
cls-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 

NE 

4J 

2J 2J 

B - QUALIFER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED· METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE I PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDIOATES THE CONCENTRATION FOUND IN THE. SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE. ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.. . 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. .. . 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANAL Y'ZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

• 



TABLE 25a

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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SAPEIN1IA7O ~ - 850~B00 S7-1 B2'4 ..........S7-0 B7-3 B4-55B1-0 BS 0
nAP L 0ET B L W I D F W - 82 40 2- ~ 2 4 - K L E4 & ~ 1 ~ Q 4 E V E

.. .. .......

**VOLATILE ORGANICS (PPB)**
(CONTINUED)

trans- 1,3-DICHLOROPROPENE
BROMOFORM
4-METHYLI -2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1, 1,2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
STYRENE
XYLE NE (total)
DIETHYL ETHER
TPH
TOTAL VOCs

- 3J. 4J - - -3J 4 J

- - 2J 2J

N/A
84

N/A 18000 69000 N/A 3400J 4000 N/A 3300J
30 51 204 70 86 62 0 130 167 130

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE, IT INDICATES
POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT
REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION,

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER
MAJOR CONTROLLING LIMITS ARE EXCEEDED,

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT
TPH - TOTAL PETROLEUM HYDROCARBONS

TABLE 258 
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"VOLATILE ORGANICS (PPB)** 
(CONTINUED) 

Irans-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL 1-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 3J . 4J 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 2J 2J 
CHLOROBENZENE 
ETHYLBENZENE .-
STYRENE 
XYLE NE (Iolal) 
DIETHYL ETHER 
TPH N/A N/A 18000 69000 N/A 3400J 4000 N/A 3300J 
TOTAL VOCs 84 30 51 204 70 86 62 0 130 

.-

..:. 

167 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES 
POSSIBLE / PROBABLE CONTAMINATION. 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT 
REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN 
THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINAtiON. 

R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER 
MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
TPH - TOTAL PETROLEUM HYDROCARBONS 

• • 



TABLE 25b

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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$AAMP N...TO .... B0-2SB04 .-38650 80-2SB70 ~i-38800 82-~SB40,8870 82-18890 $2-~

"*BASE NEUTRAL! ACIDS (PPB)**

PHENOL
it (2- CHLOROETHYL)ETHER

2- HLOROPHENOL
1,3- DICHLOROBENZENE
1 ,4-DICHLORBENZENE
BENZYL ALCOHOL
1,2- DICHLOROBENZENE
2- METHYLPHENOL
bi (2-CHLOROISOPROPYL) ETHER4-METHYLPHENOL
N-NITROSO- DI- N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2- NITROPHENOL
2,4- DIMETHYLPHENOL
BENZOIC ACID
bia(2-CHLOROETHOXY) METHANE
2,4- DICHLOROPHENOL
1 2 4-TRICHLOROBENZENE

ANOAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2- CHLORONAPHTHALENE
2- NITROANILINE
DIMETHYLPHTHALATE
ACENAPHTHYLENE
2,6- DINITROTOLUENE
3-NITROANILINE

160 J 120 J 190 JB

360JB - - - - - - 380 JB

87 J

130 J

240 BJ*

49 J

59"J

; - QUAUFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE / PROBABLE CONTAMINATION.
I - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE,
1 - QUAUFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE
OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION,

I - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED,
- INDICATES QUALIFIER PLACED BY TRC-ECI,

I/A - NOT ANALYZED FOR THIS COMPOUND
-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25b 

SHIELDAlLOY METALLURGICAL CORPORATION 
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

==~P~AGE 1 OF 6 

PHENOL 160 J 120 J 190 JB 
bla~-CHLOROETHYL)ETHER 
2- HLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLORBENZENE 
BENZVL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
bla ~ - CHLOROISOPROPYL) ETHER ..,. 
4- ETHYLPHENOL 
N-NrrROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE "'" 2-NITROPHENOL 
2,4- DIMETHYLPHENOL - - - -BENZOIC ACID 360 JB 380 JB 240 BJ* 59 J 
bla(2 - CHLOROETHO?m METHANE - -2,4- DICHLOROPHENOl. 67 J 49J 
~2~-TRICHLOROBENZENE 

A HTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2,4,6 - TRICHLOROPHENOL - -
2,4,5 - TRICHLOROPHENOL 130 J 
2-CHLORONAPHTHALENE 
2-NITROANILINE -DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6- DINITROTOLUENE ,... 
3-NITROANILINE 

I - QUALIFIER USED WHEN THE ANALYTC IS FOUND IN THE ASSOCIATED METHOD BLANK f.S WELL AS IN THE SAMPLE. ITINDICATESPOSSIBLE / PROBABLE CONTAMINATION. 
I - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 

• 

j - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRAll0N FOUND IN THE f.SSOCIATED BLANKS. THE PRESENCE 
OF THE ANALYTC IS NEGATED DUE TO LABORATORY CONTAMINATION. 

I - DATA IS REJECTED DUE to HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 
- INDICATES QUALIFIER PLACED BY TRC-ECI. 

itA - NOT ANALyzeD FOR THIS COMPOUND 
-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 25b

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 2 OF 6
SAMP.E IDENTICATIN B i ~~ 3o B4o ~~~ 560 B7o8130 500 620 840 B7O-0W2-UB90
ýSAMPLE DEPTH0ELO AD ::x. j~ - - - - - - - - -0 46 ~ 4 02 DP -
**BASE NEUTRAL/ ACIDS (PPB)**

ACENAPHTHENE 
I NUhU)

2,4- DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4- DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL- PHENYLETHER
FLUORENE
4-NITROANILNE
4 6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4- BROMOPHENYL- PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N- BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
BENZO(a)ANTHRACENE
CHRYSENE
bie(2-ETHYLHUEXYL) PHTHALATE
BENZO(b)FLUORANTHENIE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
IN DENO (1,2,3-cd) PYREN E
BENZO(g,h,i) PERYLENE
TOTAL caPAH

10I

- - _- - - - - - 180J

oR t  
- -- 52-N* 49-R* - 890R* 280R* 410R* 52-R* 1600 R* 730B

........... 0 81J

...... - .....- 100J

130 J

110J
44J
50J

140 J

130J
40 J
42 J

50J

170 JB - - 160 J - - 260 JB 270 JB - o - 240 JB 62 J I110 180J1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B - QUALIFIER USED WHEN THE ANALY'E IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE / PROBABLE CONTAMINATION,
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.
*- INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT

TABLE 25b 

SHIELDALLOY METALLURGICAL CORPORAnON 
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PAGE 2 OF 6 . 

ACENAPHTHENE 
2,4- DINITROPHENOL 
4-NITROPHENOL 

,... 

DIBENZOFURAN 
2,4- DINITROTOLUENE 
DIETHYLPHTHALA TE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILNE 
~6-DINITRO-2-METHYLPHENOL 

-NITROSODIPHENYLAMINE 
4-BROMOPHENYL~PHENYLETHER 
HEXACHUDAOBENZENE 
PENTACHLOROPHENOL 85J 180 JB 130 J 140 J 
PHENANTHRENE 
ANTHRACENE 
DI-N - BUTYLPHTHALATE 1000 R" 52 N* 49 A* 890 R* 280 R* 410 R* 52 R* 1600 R* 730 B 110J 130J 
FLUORANTHENE 44 J . 40 J 
PVRENE 81 J 50J 42J 
BUTYLBENZVLPHTHALATE 100 J 
BENZO(a)ANTHRACENE 
CHRYSENE 
ble (2-ETHYLH EXYL) PHTHALATE 170 JB 160 J 260JB 270JB 0 240 JB 62 J 110 J 
BENZO (b) FLUORANTH EN E 
BENZO(k)FLUORANTHENE 
BENZO (a) PVRENE 
INDENO(1,2,3-cd)PVRENE 
BENZO(g,h.~PERYLeNE -

caPAH .0 0 0 0 0 0 0 0 0 0 0 0 0 0 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE I PROBABLE CONTAMINATION. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUN-ITITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND N THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE 

OF THE ANALYTE IS NEGATED DUETO LABORATORY CONTAMINATION. 
R - DATA IS REJECTED DUE TO HOLOING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 
* - INDICATES QUALIFIER PLACED BY TRC-Eel. 

50J 

180 J 

0 

N/A - NOT ANALYZED FOR THIS COMPOUND . " 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

• • • 



TABLE 25b

SHI-.ELDALLOY METALLURGICAL CORPORATION

SUMMARY OF SEMI-VOLATILE'ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
PAGE 3 OF 6

SAMPLE ~~~~~~DENT~~~~I~~ATION:~. ............ $ 9-4 4 -0 S4-5 4I028 2-1 84-4 S42-*?ýr05*844-01 S044-*02 ~50 B~Q B80 Be-4S4~O
SAMPLE D~T-xLWRDtT)88 B- - 4-1 '-~ '.- . .:-0:: 0-10:02 24 - -6- -

::AB: 1 ... ................ .. ....
"AENEUTRAL/ ACIDS (PPB) "

PHENOL
bis (2- CHLOROETHYL) ETHER2-CHLOROPHENOL
1,3- DICHLOROBENZENE
1 ,4-DICHLORBENZENE
BENZYL ALCOHOL
1,2- DICHLOROBENZENE
2- METHYLPHENOL
bIj(2- CHLOROISOPROPYL) ETHER4-METHYLPHENOL
N- NITROSO- DI- N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2- NITROPHENOL
2 4- DIMETHYLPHENOL
BENZOIC ACID
ble (2- CHLOROETHOXY) METHANE
2,4- DICHLOROPHENOL
1 2 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYLPHTHALATE
ACENAPHTHYLENE
2,6- DINITROTOLUENE
3- NITROANILINE

65J - -

47J - -

- - - 46J - 44 N* 43 N* - -

78 J

160 J

95 J

40 J

150 J 88 J

130 J

39 J

38 J

110 J

200 J

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE / PROBABLE CONTAMINATION.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE,
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED,
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25b 

SHIELD ALLOY METALLURGICAL CORPORATION 
SUMMARY OF SEMI-VOLATILE'ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PHENOL 
bis(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4 - DICHLORBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2 - METHYLPHENOL 
bls(2- CHLOROISOPROPYL) ETHER 
4-METHYLPHENOL 
N.,..NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4- DIMETHYLPHENOL 
BENZOIC ACID -

65 J 46 J 44 N* 43 N* 
-" 47 J 

- - -
95 J 150 J 88 J 

• 

-bls (2 - CHLOROETHOXX) METHANE 
2,4- DICHLOROPHENOl 78 J 110 J -130 J 

-
39 J - - -

~ 12~-TRICHLOROBENZENE 
NA,..HTHALENE 
4-CHLOROANILINE 
HEXACHLOROBlJTADIENE 
4-CHLORO-3-METHYLPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPKTHALA TE 
ACENAPHTHYLENE 

160 J 40 J 36 J 200 J 

2,6- DINITROTOLUENE 
3- NITROANILINE 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE I PROBABLE CONTAMINATION. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRAT10N FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE 

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 25b

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 4 OF 6
SAMPLE~: .D~lA3N ~ 2-4$~-454-2$4-5$4 0 B2~184-4842" 06 S844 01:%844 _0$46-o .......... $16084- 4 _Q ' Q4 '~ -8 6- -4 8-0 2- 02 6- o1 0- 2- 2- -8 02 -6 8S

"BASE NEUTRAL/ ACIDS (PPB)**

ACENAPHTHENE 
Nil UtL)

2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2 4-DINITROTOWENE
DIETHYLPHTHALATE
4 -CHLOROPHENYL- PHENYLETHEF
FLUORENE
4-NITROANILINE
4 6-DINITRO-2-METHYLPHENOL

- NITROSODIPHENYLAMINE
4 -BROMOPHENYL- PHENYLETHER
HEXACHLO ROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
BENZO(a)ANTHRACENE
CHRYSENE
bls(2-ETHYLHEXYL)PHTHALATE
BENZO(b) FLUORANTHENE
BENZO(k) FLUORANTHENE
BENZO(a) PYRENE
INDENO(1,2,3-cd)PYRENE
BENZO(gh,I)PERYLENE
TOTAL caPAH

99J - - - 10 0J - - - -1 1

- - -- IJ - -- - -1 -

12

24

- - 250J 160J 150J - 130J - 790J
. - - 59J - 42J - 130J

- - - - - 84J
200 71 R* 300 JB* 76 JB 67 JB 200 JB 59 JB 880 300 JB
- - - 50 J 78J - 62 J - 290 J
- 39J 59JB* 100JB 120JB - 110JB - 350JB
- - - - - - 120J
- - 36J 39J 53 J - 46 J - 420

. - - 39J - 38J - 580
- - 48 J - 100J - - - 250 J

40 JB - 40 J ..- - 350 J
- - 511J ..- - 160J
- - 44J - - - - - 740
- - 37J - - - - - 380 J
- - 59J - - - - - 1100

240 0 206 39 92 0 84 0 2630

300 J
49 J

140"JB
78 J

140 JB

52J
46J

120 J

72 J
37 J
42 J

11oJ

58J

37J

110.J
45 J

12OJB
71 J

100JB

71 J

160.1
39 J

58"JB
52 J

95 JB

85 N*

46J -

40 J -

98 0 0 0 86 0

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE / PROBABLE CONTAMINATION.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI,
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 0

TABLE 25b 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PAGE 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NIT~PHENOL 99J 1000 J 
DIBENZOFURAN -
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 

110 J 

4 -CHLOROPHENYL- PHENYLETHEF 
FLUORENE 
4-NIT~ANILINE 
~6-DINI~-2-METHYLPHENOL 

-NITROSODIPHENYLAMINE 
4 - BROMO PHENYL- PHENYLETHER 
HEXACHLO~BENZENE 
PENTACHLOROPHENOL 250J 160 J 150 J 130J 790J 300J 120J 110 J 110J 160J 
PHENANTHRENE 59J 42J 130J 49J 45J 39J 
ANTHRACENE 84J 
01-N-BUTYLPHTHALA TE 1200 71 R* 300JB* 76JB 67 JB 200JB 59JB 880 300JB 140JB 72J 58J 120JB 58JB 85 N* 
FLUORANTHENE 50J 76J 62J 290J 76J 37 J 71 J 52J 
PYRENE 39J 59 JB* 100JB 120JB 110 JB 350JB 140JB 42J 100JB 95JB 
BUTYLBENZYLPHTHALATE 120J 
BENZO(a)ANTHRACENE 36J 39J 53J 46J 420 52J 46J 
CHRYSENE 39J 36J 580 46J 40J 
bI8(2-ETHYlHEXYL} PHTHALATE 48J 100J 250J 37 J 71 J 
BENZO (b) FLUO RANTHENE 240JB 40J 350J 
BENZO(k) FlUORANTHENE 51 J 160J 
BENZO(a) PYRENE 44J 740 
INDENO(1,2,3-cd}PYRENE 37J 380J 
BENZO(g,h,I)PERYLENE 59J 1100 

0 206 39 92 0 84 0 2630 o 

B -QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESpOSSIBLE I PROBABLE CONTAMINATION. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REpORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE 

OF THE ANALYTE IS NEGATED DUe TO LABORATORY CONTAMINATION. . 
R - DATA IS REJECTED DUE TO HolDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERR:>R, OR OTHER MAJOR CONT~LLING LIMITS ARE EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMpOUND 
'-' - NOT DETECTED TO THE REpORTED DETECTION LIMIT 

o 

• • • 



TABLE 25b

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 5 OF 6
SENTIF' CATP 0N",' :''' : . " i . . "0 " "i "-" ... 3 .. ""-O4 7' . " "4- ::
: M PLE E T: LO R.. : ' : : " ' 2-4:::: ::: = ==-=== = : : :: : : 4" : ': :
** BASE NEUTRAL / ACIDS (PPB) *

PHENOL
bis(2- CHLOROETHYL) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLORBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
ble(2-CHLOROISOPROPYL) ETHER
4-M ETHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4- DIMETHYLPHENOL
BENZOIC ACID
bie(2-CHLOROETHOXY)M ETHANE
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
H EXACHLOROBUTADIEN E
4-CHLORO-3-METHYLPHENOL
2,4,6-TRICHLOROPH ENOL
2.4b5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIM ETHYLPHTHALATE
ACENAPHTHYLEN E
2,6- DINITROTOLUENE
3-NITROANILINE

180 JB* ------ -

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE / PROBABLE CONTAMINATION.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLINGLIMITS ARE EXCEEDE
* - INDICATES QUALIFIER PLACED BY TRC-ECI,
N/A - NOT ANALYZED FOR THIS COMPOUND
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT

• • 
TABLE 25b 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

~~IIIIII~lIlIlIlIlIililIiPAGE5iO~FI611111i11111~~~~~ 
PHENOL 
bis(2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
l,4-DICHLORBENZENE 
BENZYL ALCOHOL 
l,2-DICHLOROBENZENE 
2-METHYLPHENOL 
blsI2-CHLOROISOPROPYL) ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROFYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL -
BENZOIC ACID 180 JB* 
bls(2-CHLOROETHOxy)METHANE 
2,4-DICHLOROPHENOL' 
1,2 ... 4-TRICHLOROBENZENE 
NAr'HTHALENE 
4-C:iLOROANILINE 
H EXACHLOROBUTADIEN E 
4-CHLORO-3-METHYLPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4,5';" TRICHLO RO PH ENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIM ETHYLPHTHALATE 
ACENAPHTHYLENE 
2,8- DINITROTOLUENE 

• 

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATESPOSSIBLE I PROBABLE CONTAMINATiON. 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE 

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDE" 
* -INDICATES QUALIFIER PLACED BYTRC-ECI. . 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 25b

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 6 OF 6

.... ... : • 2 4 . . . .8 .- . . -8 D .- 6 8.I.
** BASE NEUTRAL/ ACIDS (PPB)**

ACENAPHTHENE " (UUN I INU:U)

2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-jDINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL- PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N- NITROSODIPHENYLAMINE
4- BROMOPHENYL- PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
BENZO(a)ANTHRACENE
CHRYSENE
bis(2- ETHYLHEXYL) PHTHALATE
BENZO(b) FLWORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a) PYRENE
INDENO(1,2,3-od)PYRENE
BENZO(g,h,I)PERYLENE
TOTAL caPAH

370JB

870 8

73 J
77 J

950 8

830

77 J

110J
140 JB

73 J

47J

170 J
160 J
55 J

120 JB
240 J
250 JB

130J
130J
88J
61 4
75 J
66 J

.... 46J

100JB 57JB 200JB - -
- - - 56 J

- - - - 60J

0 0 0 0 00 0 120 332

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES POSSIBLE / PROBABLE CONTAMINATION.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE

OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED,
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

0 0 0

TABLE 25b 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF SEMI-VOLATlLE ORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PAGE 6 OF 6 

ACENAPHTHENE 
2,4 - DINITROPHENOL 
4-NITROPHENOL 

~,'P':~~~.f~~~&UENE . 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
~6-DINITRO-2-METHYLPHENOL 

-NITROSODIPHENYLAMINE . 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 370JB 170J 
PHENANTHRENE 77J 160 J 46J 
ANTHRACENE 55J 
DI-N-BUTYLPHTHALATE 870 B 830 120JB 100JB 57JB 200JB 
FLUORANTHENE 110 J 240J 56J 
PYRENE 73J 140JB 250JB 60J 
BUTYLBENZYLPHTHALATE 77J 
BENZO(a)ANTHRACENE 130 J 
CHRYSENE 73J 130J 
bI8(2-ETHYLHEXYL) PHTHALATE 950B 88J 
BENZO(b) FWO RANTHENE 47 J 61 J 
BENZO (k) FLUORANTHENE 75J 
BENZO(a) PVRENE 66J 
INDENO(1,2,3-ed)PYRENE 
BENZO(g,h,I)PERYLENE 
TOTALcaPAH 0 0 120 332 0 0 0 0 0 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. IT INDICATES POSSIBLE / PROBABLE CONTAMINATION.· 
J - QUALIFIER USED TO INDICATE AN ESTIMATED VAWE. THE CO NCENTRA TION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE 

OF THE ANAL YTE IS NEGATED DUE TO LABORA 10 RY CONTAMINATION. 
R - DATA IS REJECTED DUE TO HOLDING TIMES EXCEEDED, BLANK CONTAMINATION,INSTRUMENT CALIBRATION ERRJR, OR OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 
• - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A ~ NOT ANAL VZED FOR THIS COM POUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

• • • 



TABLE 25c
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF PESTICIDE/PCBs DETECTED IN SOIL BORING SAMPLES
PAGE 1 OF 2

SAPEDPhBLWGAE 24 24 4 ~ 46 0-2 6- -0 4- 2-4 0.. ..... ..... -2 8-
**PESTICIDES/PCB'S (PPB)=*

ALPHA-BHC . . . . NA .- NA NA NA NA NA -
BETA-BHC . . . . NA .- NA NA NA NA NA -
DELTA-BHC . . . . NA .- NA NA NA NA NA -
GAMMA- SHC(UNDANE) . . . . NA .- NA NA NA NA NA -
HEPTACHLOR . . . . NA .- NA NA NA NA NA -
ALDRIN . . . . NA .- NA NA NA NA NA -
HEPTACHLOR EPOXIDE . . . . NA .- NA NA NA NA NA -
ENDOSULFAN I . . . . NA .- NA NA NA NA NA -
DIELDRIN . . . . NA .- NA NA NA NA NA -
4,4-DDE . . . . NA .- NA NA NA NA NA -
ENDRIN . . . . NA .- NA NA NA NA NA -
ENDOSULFANII . . . . NA .. .. NA NA NA NA NA -
4,4- ODD . . . . NA .. .. NA NA NA NA NA -
ENDOSULFAN SULFATE . . . . NA . . .. NA NA NA NA NA -

4,4-DOT - - 9.3 J 9.8 J NA 26000 31000 - - NA NA NA NA NA -
METHOXYCHLOR . - - NA - -. . NA NA NA NA NA -
ENDRIN KETONE . - - NA - - NA NA NA NA NA -
ALPHA-CHLORDANE . - - NA - - NA NA NA NA NA -
GAMMA-CHLORDANE . - - NA - - NA NA NA NA NA -
TOXAPHENE . - - NA - - NA NA NA NA NA -

AROCLOR-1016 ...............
AROCLOR-1221 .... -... -...
AROCLOR-1232 ..............
ARUCLOR-1242 ...............
AROCLOR-1248 - - ............--
AROCLOR-1254 ..-. ... ... 13J - 130 -
AROCLOR-1260 .... 22J ....- -..

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE, THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE,
NA - NOT ANALYZED
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(UNDANEj 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4.-000 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
EN ORIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
ARuCLOA-1242 
AROCLOR-1248 
Mnl..l'-'I.vr<,-1254 

• 
TABLE 25c 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF PESTICIDE/PCBs DETECTED IN SOIL BORING SAMPLES 

PAGE 1 OF 2 

9.3 J 9.8 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

26000 31000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
.NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

13 J 130 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
NA - NOT ANALYZED . 
• -' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

• 



TABLE 25c
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF PESTICIDE/PCBs DETECTED IN SOIL BORING SAMPLES
PAGE 2 OF 2

SAMLEDPT$ELW~A0 .2 -8 B 0- 8-4 .U4 B3 0S4- - -1 - - -4 86 4 81
**PESTICIDES/PCB'S (PPB)**

ALPHA-BHC
BETA-BHC
DELTA- BHC
GAMMA- BHC(LIN DANE)
HEPTACHLOR
ALORIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4,4- DDE
ENDRIN
ENDOSULFAN II
4,4- DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA- CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1 242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1 260

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

16 J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

20 . ... 37000 - -

- - --- - - -- - --- 28 J

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE.
NA- NOT ANALYZED

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA- BHC(LIN DANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENOAIN 
ENDOSULFAN " 
4,4-000 
ENOOSULFAN SULFATE 
4,4-00T 
METHOXYCHLOR 
ENORIN KETONE 
ALPHA -CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

16 J 

TABLE 25c 
SHIELDALLOY METALLURGICAL CORPORATION 

SUMMARY OF PESTICIDE/PCBs DETECTED IN SOIL BORING SAMPLES 
PAGE 2 OF 2 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 20 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA· NA 
NA NA NA NA NA 
NA NA NA NA NA 

37000 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL RESULT REPORTED IS AN ESTIMATE. 
NA - NOT ANALYZED 
• -' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 

• • • 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
PAGE 1 OF 10

IAMPLE'DEPTH B EL(OW GRADS O i -2-4 2-4 0-2 4-8' G-2 DUPE 2-4 0-2 . ' 0i2.:4 0-2 2-4 4-6

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC TOTAL
BARIUM TOTAL
BERYLLIUM, TOTAL
CALCIUM TOTAL
CADMIUM, TOTAL
COBALT fOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE TOTAL
IRON TOTAL
MERCURY, TOTAL
POI ASSIUM TOTAL
MAGNESIUM, TOTAL
MANGANESE, TOTAL
SODIUM TOTAL
NICKEL TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

- - - - - - - - - 28459 927 2090 1590 5360 3220 3510 4550 3980 4360
- 0.78 B - - 1.4 B 0,87 B 0.81 B 0,7 B 1,6 B 0.78 B

3,9B 8.3B 9.1 B 6.3B 13B 18.4B 12,7B 19.4B 20.7B 14.7B
- 0.47 B 0.66 B 0.76 B 2.1 3.2 1 B 1.6 7.2

284 B 237 B 65.7 B 1138 4950 1270 274B 95.5 B 1150 84.8B

- - - - - 1.76 - 1.7 B 4.7 8 1.5
1.1 B 16.2 3.3 3.8 30.8 27.7 6.5 178 375 3.9

- 0.15 - - - 22.8+ 41.7+ -
- 2.28B 1.78B 1.IsB 2.38B 5.2 2.18B 3.1 B 8.8 2.1 B

-R* -R* -R* -R*
405 1240 2460 2400 2200 5180 4300 4440 8860 4330

- - 2356 - - 3918 6558 5398 2918
82.2B 1548 305 B 316 B 2440 1440 410 B 554 B 2160 178 B

2,6B 40.5 11 15.6 92.9 142 32.3 36.8 441 22,7
46.1 B 53.7 44,5 41,4 B 103B 142 B 101 B 188 B 216 B 185 B

3 10,9 - 3.9B 11.6 73.7 3,9B 11 245 -
3,5 4 3.5 2.5 9.3 14.9 3.2 3.4 33.9 4.5

- -- - - - - 0.478 B

4,98B 105 128 145 435 472 182 324 1630 10.283
25.3 6,3 7.7 9.4 9,2 20.2 8.1 8.7 40 8.8

- - - - - - - - 29.1 N/A
. . . . . . . . - N/A
- - - - - - - - - N/A

32.5 35.9 85.2 85.8 85,2 94.5 168 121 98.1 N/A
- - N/A - - - - N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

1070
0.96 B
4,9 B

35.1 8

1.7B

1.98

2480

79.5 B
17.6

112B

2.2

6,5 B
3.3
N/A
N/A
N/A
N/A
N/A
N/A

6400
0.71 B
27.9 B

1298

5.2

6000

421 B
20,2

2,8B
5.8.

0,55 8

7.48
5.4

N/A
N/A
N/A
N/A
N/A

51.7

1690

8.8 8

4.9

1.5 B

2840

105 B
15.9

2.9 B
1.2

2.7 8
2.3 B

N/A
N/A
N/A
N/A
N/A

3330
1.2 B

15.9B
4.5

1520

38
18.1
0,25

7.3

5800

319B
594 B

65,6
55.8 B

81.9
20.1

903
29.9
N/A
N/A
N/A
N/A
N/A
N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL,
J -. QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - INDICATES QUALIFIER PLACED BY TRC- ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-'- INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CROL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT,

• • 
TABLE 25d 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PAGE 1 OF 10 

459 
-

3.9 B 

284 B 

-
1.1B 

-
-R* 
405 

-
82.2 B 

2.6 B 
46.1 B 

3.5 

-
4.9 B 
25.3 

32.5 

927 
0.78 B 

8.3 B 
0.47 B 
237 B 

16.2 

2.2 B 
-R* 

1240 

-
154 B 

40.5 
53.7 
10.9 

4 

105 
6.3 

35.9 

2090 -
9.1 B 

0.66 B 
65.7 B 

3.3 
0.15 

1.7 B 
-R* 

2460 

235 B 
305 B 

11 
44.5 

3.5 

128 
7.7 

1590 

6.3 B 
0.76 B 
113 B 

3.8 

1.8 B 
-R* 

2400 

-
316 B 

15.6 
41.4 B 
3.9 B 

2.5 

-
145 
9.4 

85.8 

5360 
1.4 B 
13 B 

2.1 
4950 

30.8 -
2.3 B 

2200 

2440 
92.9 

103 B 
11.6 
9.3 

435 
9.2 

85.2 

3220 
0.87 B 
18.4 B 

3.2 
1270 

1.7B 
27.7 

5.2 

5180 

1440 
142 

142 B 
73.7 
14.9 

472 
20.2 

94.5 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDl. 

3510 
0.81 B 
12.7 B 

1 B 
274 B 

6.5 

2.1 B 

4300 

391 B 
410 B 

32.3 
101 B 
3.9B 

3.2 

182 
8.1 

168 

J ;...QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED BY TRC- ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECTION LIMIT. 

4550 
0.7 B 

19.4 B 
1.6 

95.5 B -
1.7B 

178 
22.8+ 

3.1 B 

4440 

655 B 
554 B 

36.8 
188 B 

11 
3.4 

-
324 
8.7 

3980 
1.6 B 

20.7 B 
7.2 

1150 

4.7 B 
375 

41.7 + 
8.8 

8860 

539 B 
2160 

441 
216 B 

245 
33.9 -

0.47 B 
-

1630 
40 

29.1 

2B 
4360 

0.78 B 
14.7 B 

84.S B -
1.5B 

3.9 

2.1 B 
4330 -

291 B 
178B 

22;7 
185 B 

4.5 

-
10.2 B 

-
1070 

0.96 B 
4.9 B 

35.1 B 

-
1.7 B 

1.9 B 

2480 

-
79.5 B 

17.6 
112 B 

2.2 

-
6.5 B 

6400 
0.71 B 
27.9 B 

129 B 

5.2 

6000 

-
421 B 

20.2 -
2.8 B 

5.8 -
0.55 B 

7.4B 

1690 -8.8 B 

-
4.9 

1.5 B 

2840 

-
105 B 

15.9 -
2.9 B 

1.2 

2.7 B 
2.3 B 

N/A 
N/A 
N/A 
N/A 
N/A 

3330 
1.2 B 

15.9 B 
4.5 

1520 

3B 
18.1 
0.25 

7.3 

5800 

319 B 
594 B 

65.6 
55.8 B 

81.9 
20.1 

903 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATlION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
PAGE 2 OF 10

IAMPLE DEPTH:BEO 0RD Ph 02 46 02 DP - - - - - - - wt 2 :4..4
NUMPL AN E: G

SILVER, TOTAL
ALUMINUM TOTAL
ARSENIC, TOTAL
BARIUM TOTAL
BERYLLIUM TOTAL
CALCIUM T'OTAL
CADMIUM, TOTAL
COBALT TOTAL
CHROMIUM, TOTAL
CHROM IUM VI
COPPER, TOTAL
CYANIDE TOTAL
IRON TOTALMERCURY TOTAL
POTASSIUM, TOTAL
MAGNESIUM TOTAL
MANGANESE TOTAL
SODIUM TOTAL
NICKEL, TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

- - - 2.1 1.3 B - 2,1 - 1.3 B 1.583 2,2 1.98 28
9000 2140 22 3140 749 5190 1920 1410 1720 1620 7440 6750 4940 3830 7950
1.58B 1 B 1.1 B 0.75B - 1.7B 0.79B 0,5B 1.6B 0.48 B 1.38 1.8 1,7B 1 B 4,7

110 21.7 B 6.9B 6.4B 2,9B 39.68 5.88 3.7B 8.1 B 7.4B 37.38 113 24.1 B 26.4B 152
2 1.2 0.258 0.25 - , B - - 1 0,26,B 0.38 B 3.5 0,21 B 1.1 5.7

2560 364B 80.28 55.98 37.38 7068 61.5B 297 B 32.3B 81.68B 4350 80.28 327B 13100
4. B 2.7 -- - - - - - - 1.7

4,7B 2.7B - - - .2.5 .-. . 1.98 2.4B 3.48 2,58 9.78
32.4 98.6 2.3 1.1 8 3,2 29.7 3.8 1.6B 11.5 2.6 7.2 29.3 4.7 31,8 143

- - - - - - - - 0.27 - - - 0.15+
12.2 17.8 2.4 2,9 8 1.3 8 7.5 1,68 - 4.8 1.5 8 4.2 8 11.1 2.88 5.3 342-R* -Rw - - - - -- - - - - - -R
8170 3480 7400 10800 1110 7030 2580 2700 2200 2300 7820 80 5240 5970 18900

...... 0,08
2308 B - 3258 B 2208 1908B 1180 3828B 7788 B 5568B
1090 1828 1348 1348 58.98 654B 1218 B .66 1200 165B 5338 4210 378B 3428 4070
547 135 24.5 20.3 5.6 56,5 9.9 7 62,3 6.3 24.2 342 43.9 458 1510

76.1 B 65,1 B 86.2 B 101 8 87.5 B 159 B 115 B 39.4 B 223 B 164 8 479 B 264 B 3298 38.7B 206B
94.4 44.2 38 - - 13,6 - - 134 - 3.8 B 4.2 38 17,6 322
2.04 2.31 4.8 3.2 1.7 14.8 2.2 0,788 25.9 0.58 4.6 55.8 3.4 3,5 3.62

- - - - - 0.518 - - - -0 - -5 -

417 229 19.2 9.18B 8,985 139 16.2 2.98B 153 21.7 .24.8 517 14.'8 245 1180
75 35.5 3.88B 3.78B 4.2 49.6 1.8 8 2.3 B .25,5 1,78B 5.7 53.7 48 20.4 59.8

- - N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -
- N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

225 - N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 110
200 125 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 341
N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL
J - QUAUFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - INDICATES QUALIFIER PLACED BYTRC-ECI,
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.
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SHIELDALLOY METALLURGICAL CORPORAllON 

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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- - - 2.1 1.36 - 2.1 
9000 2140 2290 3140 749 5190 1920 
1.56 1 6 1.1 6 0.756 - 1.7 B 0.796 

110 21.76 6.96 6.4 6 2.96 39.66 5.86 
2 1.2 0.256 0.256 - 1 S -

2560 3646 80.26 55.96 37.36 706 S 61.56 - - -
4.76 2.76 - - - .2.5 B -
32.4 98.6 2.3 1.1 6 3.2 29.7 3.6 - - - - - - -
12.2 17.8 2.46 2.96 1;36 7.5 1.66 
-R- -R- - - - - -

8170 3480 7400 10800 1110 7030 2580 - - -
230 6 - - - - 325 S -
1090 1826 134 6 134 6 58.96 654 6 121 6 
547 135 24.5 20.3 5.6 56.5 9.9 

76.1 6 65.1 S 86.26 101 6 87.56 1596 1156 
94.4 44.2 36 - - 13.6 -
2.04 2.31 4.8 3.2 1.7 14.8 2.2 -

0.516 - -
417 229 
75 35.5 

6 - INDICATES THAT THE REPORTED VALUE IS lESS THAN THE CRDl BUT GREATER THAN THE IDL 
J - QUAUFIERNDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME SUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDl - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECT.ION LIMIT. 

• • 

- 1.36 1.56 2.2 
1410 1720 1620 7440 
0.5 B 1.66 0.48 6 1.36 
3.76 8.1 6 7A6 37.36 

1 0.266 0.38 6 
2976 32.36 81.66 -- - - 1.96 

1.66 11.5 2.6 7.2 - - 0.27 
4.86 1.56 4.26 - - - -

2700 2200 2300 7620 
0.08 - -- 2206 190 6 1180 

65.66 1200 165 6 5336 
7 62.3 6.3 24.2 

39.46 2236 164 6 479 6 - 13.4 - 3.86 
0.786 25.9 0.58 4.6 

.... !:; ••... 
, , 

. .;.:<.;.:,','" 

1.96 26 - -6750 4940 3830 7950 
1.56 1.76 1 B 4.7 

113 24.1 6 26.46 152 
3.5 0.21 6 1.1 5.7 

4350 80.26 3276 13100 - - - 1.7 
2.4 S 3.4 6 2.5 S 9.76 
29.3 4.7 31.8 143 - - - 0.15 + 
11.1 2.86 5.3 342 - - - -R-

8580 5240 5970 18900 - - -
3826 n66 - 556 6 
4210 3766 3426 4070 
342 43.9 458 1510 

2646 3296 38.7 B 2066 
64.2 36 17.6 322 
55.8 3.4 3.5 3.62 

-
1160 
59.6 

• 



0
TAB LE 25d

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 3 OF 10

~PLE iEPN ~LOW ~~~(:fl:~2-8:0-2~-8 0-2 i 6-8 8-10 0-2 DUPE:l :T:4 4 .. ... D. 6-0 06 i
IIo Vw '•rIm I - x- i I¥1 I

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC TOTAL
BARIUM TOTAL
BERYLLUM, TOTAL
CALCIUM TOTAL
CADMIUM, TOTAL
COBALT TOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE TOTAL
IRON TOTAL
MER6URY TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE TOTAL
SODIUM TOTAL
NICKEL ,OTAL
LEAD, VOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUI

TITANIUM
ZIRCONIUM
SULFATE

3030 10400 6700 6030 2800
- 1.2 B - 1.15 -

10.4 B 71.8 15.55 44.4 8 B
0.23 B 7.7 - 0.59 B -
50.4 B 7690 46.6 B 269 B

2.8 B 10OB 3.3 B 2.6 B 1,85B
- 162 4 32.7 3.6
- 0.84 + - 0.66 -

3.5 49.4 3.9B 3.6 B 2.9B
R* - R* R*

12900 15000 12100 7610 5520

-. 389B 2165 *375B
705 6330 296B 6405 33B
24,8 3150 37.6 85.7 10.8
34 B 1955 80 B 332 B 40.8 B

2.5 B 463 5 B 11.4 -
68.3 3.9 4.1 5.8

2.45 181o 11.1 82.9 5.1 B
8.5 286 5.7 23.7 34.3

- N/A N/A - -
- N/A N/A - -
- N/A N/A - -

74.6 N/A N/A 133 82.1
N/A N/A N/A -

N/A N/A N/A 55,7

N/A - - - -
N/A 3050 6000 2770 3000 24400 2000 86300 6040
N/A 0;57 B 0,65 B 1.8 B 0,8 B - 0.51 B - 1.1 B
N/A 21.55 18.5 B 21.0 B 8.5 B 88.7 4.7 B 452 28.4 B
N/A 0.68B 0.295 4.1 0.24 B 14 0,11 B 18.3 0,255B
N/A 268 B 145 B 908 B 70.1 B 25000 37.6 B 106000 1930
N/A - - - - -
N/A - 1,45 3,7 55 - - - -
N/A 31,4 51 834 3,5 46.9 1,2 B 83.1 10.1
N/A 3 - 0,28+ - - - -
N/A 38 3.4B 4.8B 3,3B 12.2 - 12.9 1.55
N/A - - - R* - - -
N/A 7390 8700 9090 7510 3340 4520 2600 5410
N/A 0.09 - 0.07 - 0.12 0.1 0,1
N/A 320 5 499 B 652 B - - - 2065
N/A 547 B 6725 503 B 131 B 10600 32.25 50900 7545
N/A 62,4 31.2 348 203 49,1 6,8 217 25.3
N/A 2845 295 B 321 B 81.75 - - 1540 505 B
N/A 12,5 6,3 B 3.8 B - 210 - 214 2.0 B
N/A 8,4 B 12.9 54.2 5 68.7 2.7 110 6
N/A - 6.75 8.4 B 4.75 - - - -
N/A - -.....
N/A - - -
N/A 93.8 27.2 732 8.6 B 2780 3660 14,1
N/A 9 5 79.6 10.3 20.4 3.9 B 92,7 9.7
N/A N/A N/A N/A - N/A N/A N/A N/A
N/A N/A N/A N/A - , N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A 103 N/A N/A N/A N/A
N/A N/A N/A N/A - N/A N/A N/A N/A
N/A N/A N/A N/A 83.9 N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE 1DL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - INDICATES QUALIFIER PLACED BYTRC-ECI,
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED

- INDICATESTHE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT,

• • 
TABLE 25d 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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- - -
3030 10400 6700 ·6030 2800 3050 - 1.2 a - 1.1 a - 0;57 a 

10.48 71.8 15.5 B 44.4 88 21.56 
0.23 B 7.7 - 0.596 0.688 
50.48 7690 46.6 B 269 B 268 B - - - -

2.8 6 10 B 3.36 2.68 1.88 
162 4 32.7 3.6 31.4 - 0.84 + - 0.66 - 3 

3.8 B 49.4 3.9 B 3.6 6 2.98 36 
-R* -R* R* 

12900 15000 12100 7610 5520 7390 - - - 0.09 -. 389 B 216 B 375 B - 320 B 
70 B 6330 296 B 640 a 33 B 547 a 
24.8 3150 37.6 85.7 10.8 62.4 
34 B 195 a 80 B 332 B 40.88 284 a 

2.5 B 463 5a 11.4 - 12.5 
68.3 3.9 4.1 5.8 8.4 a 

- -
2.4 B 82.9 5.1 B 

8.5 23.7 34.3 

82.1 

a - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R o' QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS; 
IDL - INSTRUMENT DETECTION LIMIT. 

-
6000 2770 3000 

0.65 a 1.86 0.86 
18.56 21.0 B 8.56 
0.296 4.1 0.248 
145 B 908 B 70.1 8 -

1.45 3.76 58 
51 834 3.5 - 0.28 + 

3.4 B 4.8 6 3.38 
-R* 

8700 9090 7510 - 0.07 
499 B 652 B -
672 B 503 B 131 B 

31.2 348 203 
295 a 321 B 81.7 B 
6.3 B 3.8 a 
12.9 54.2 5 

6.7 B 8.4 B 4.7 B 

-
8.6 B 
10.3 

103 

• 

24400 2000 86300 6040 
- 0.51 8 - 1.1 8 

88.7 4.78 452 28.4 8 
14 0.11 8 18.3 0.25 a 

25000 37.68· 106000 1930 

46.9 1.2 B 83.1 10.1 -
12.2 12.9 1.5 B -

3340 4520 2600 5410 
0.12 0.1 0.1 -- - - 206 B 

10600 32.2 B 50900 754 B 
49.1 6.8 217 25.3 

- 1540 505 a 
210 - 214 2.0 B 
68.7 2.7 110 6 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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SAM PLEE DEPTH BELOW .GRA I ........ 6-8 ...... 2 -4. .... *6.. -........ 0-2 ...... 6• ....... ... ......D ...... 6-6........ 0-2 ............. 0-2.0-8' . '........ -..2 .. ...... 0-2'i.......... 6-....... .0•..

"INUHUANTC (PM'S ... . i .i . . ... . i " i

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC TOTAL
BARIUM TOTAL
BERYLLIUM, TOTAL
CALCIUM, TOTAL
CADMIUM, TOTAL
COBALT, TOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE TOTAL
IRON TOTAL
MERCURY, TOTAL
POTASSIUM TOTAL
MAGNESIUM, TOTAL
MANGAN ES?, TOTAL
SODIUM TOTAL
NICKEL TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

- - - - - - 1.56. -
2180 12000 2290 104000 1750 8980 6390 7810

0.49 B 0.93 B 0.58 B 2.6 B 0.69 8 0.58 B 0.92 B 0,55 B
8.3 B 26.8 B 12.8 B 228 4.6 B 12.4 B 10.9 B 20,6 B

0.16 B 0.51 B 0.28 B 19.2 0.19 B 0.59 B 0.41 B 0.3 B
36.56 76B 66.5B 115000 427B 660B 1370 157B

1,56 4.9B - 3.36B 1.66 5.26 2B 2.86
1,6 B 7.5 B 2.6 127 5.9 13 7.2 3.5

- -+ 0.13 N/A N/A N/A
1.5 B 3.7 B 1,5 B 33.6 1.5 B 7.5 6.9 6.9

- -R* -R*
4290 21600 2990 1670 4770 26400 11600 18400

- 4506 1896 - 773 B 561 B 6796
35,7 525 B 111 B 43000 195 B 296 B 360 B 149B

28.3 49.9 11 113 15.1 120 107 36.1
2118 161 B 119B 1020 271 6 26.3B 102B 65.5B

7 B 2.9 B 469 1.5 B 5,1 B 4.5 B 3.56
1.2 4.9 B 2.8 70.4 1,8 11.3 8.6 5.9

- - 5.8 B .- - - - -

-- - 21.2 35,9- 3630 16.7 -48.9 28.7 15.9
6.6 12.5 2.7 B 49.1 5,5 10.8 5.8 5.4
N/A - N/A N/A N/A N/A N/A N/A
N/A - N/A N/A N/A N/A N/A N/A
N/A - N/A N/A N/A N/A N/A N/A
N/A 241 N/A N/A N/A 160 113 140
N/A 1120 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A

- 1.4 B 2.1
6900 12500 6620 687 3890 3080

1 B - 0.866 B - 1.1 6 -
39.9B 13.3B 26.1 B 2.6B 30.86B 12,36

1.4 0.41 B 0,68 B - 7.8
1690 135 B 1670 26,1 8 1010 B 63,2 B

0.926 B - -
5.7 B 10.9 6 3.2 6 2.58 3.3 6 46
2280 - 783 11.3 1100 -
113+ - 0.64+ 0.22 0.79+-
10.8 11,7 6.7 - 13.1 2.66

13400 46800 10900 2580 8210 6290

4266 - 6536 B 2856B -
720 B 233 B 572 B 22.6 B 707 B 986
1240 70.6 163 21.9 565 25,2

96.1 B 101 B 101 B 38 B 266 B 120 B
24 3.7 6 7.4 e - 108 -
43 4.3 B 57.2 0.95 B 331 2.8

39,5 - 16.8 - - -

-262 13.8 109 12.6 1190 8.46
75 7.5 30.5 4,4 243 1,66

N/A N/A N/A N/A N/A -
N/A N/A N/A N/A N/A -
N/A N/A N/A N/A N/A -
N/A N/A N/A N/A N/A 78.6
N/A N/A N/A N/A N/A -N/A N/A N/A N/A N/A N!/A

N/A N/A N/A N/A N/A R/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI,
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-' INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS,
IDL - INSTRUMENT DETECTION LIMIT.

0 0
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SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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- - - 1.5 B 
2180 12000 2290 104000 1750 8980 6390 

0.49 B 0.93 B 0.58 B 2.6 B 0.69 B 0.58 B 0.92 B 
8.3 B 26.8 B 12.8 B 228 4.6 B 12.4 B 10.9 B 

0.16 B 0.51 B 0.28 B 19.2 0.19 B 0.59 B 0.41 B 
36.5 B 76 B 66.5 B 115000 427 B 680 B 1370 - - - - - -
. 1.5 B 4.9 B 3.3 B 1.6 B 5.2 B 2B 

1.6 B 7.5 B 2.6 127 5.9 13 7.2 - - - -+ 0.13 N/A N/A 
1.5 B 3.7 B 1.5 B 33.6 1.5 B 7.5 6.9 - -R* -R* - - -
4290 21600 2990 1670 4770 26400 11600 - - - -- 450 B 189 B - - 773 B 561 B 

35.7 B 525 B 111 B 43000 195 B 296 B 360 B 
28.3 49.9 11 113 15.1 120 107 

211 B 161 B 119 B 1020 271 B 26.3 B 102 B 
7B 2.9 B 469 1.5 B 5.1 B 4.5 B 

1.2 4.9 B 2.8 70.4 1.8 11.3 8.6 
5.8 B -

5.1 - -
21.2 28.7 
12.5 5.8 

N/A 
N/A 
N/A 
113 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
,_' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. . 
IDL - INSTRUMENT DETECTION LIMIT • 

• • 

- 1.4 B 
7810 6900 12500 

0.55 B 1 B -
20.6 B 39.9 B 13.3 B 

0.3 B 1.4 0.41 B 
157 B 1690 135 B - 0.92 B -
2.8 B 5.7 B 10.9 B 

3.5 2280 
N/A 1.3 + -
6.9 10.8 11.7 - -

.18400 13400 46800 - -679 B 426 B -
149 B 720 B 233 B 

36.1 1240 70.6 
65.5 B 96.1 B 101 B 

3.5 B 24 3.7 B 
5.9 43 4.3 B 

39.5 

- - - 2.1 
6620 687 3890 3080 

0.86 B - 1.1 B -
26.1 B 2.6 B 30.8 B 12.3 B 
0.68 B - 7.8 -1670 26.1 B 1010 B 63.2 B - - - -

3.2 B 2.5 B 3.3 B 4B 
783 11.3 1100 

0.64 + 0.22 0;79 + -6.7 13.1 . 2.6 B - - -
10900 2580 8210 6290 - -
653 B - 285 B -
572 B 22;6 B 707 B 98B 

163 21.9 565 25,2 
101B 38 B 268 B 120 B 
7.4 B - 108 -57.2 0.95 B 331 2.8 
16.8 

-
8.4 B 
1.6 B 

-
78.6 

• 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
PAGE 5 OF 10

SAMPLEEH L A 6 0 6-8:O-2 6-8 0-2 $-B 0-"2 6-8i 0 -2 -8 0-2
lINHANIUS (IrPM)

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC CITOTAL
BARIUM TOTAL
BERYLLUUM, TOTAL
CALCIUM TOTAL
CADMIUMP TOTAL
COBALT TOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE TOTAL
IRON TOTAL
MERCURY, TOTAL
POTASSIUM TOTAL
MAGNESIUM. TOTAL
MANGANESE TOTAL
SODIUM TOTAL
NICKEL 'TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUI
TITANIUM
ZIRCONIUM
SULFATE

2.3 2,1 B - -

4910 4080 4470 5210
1,1 B - 1.25 -

26.3 B 12.81 B 33.75 9.95
1.1 - . - -

891 B - 1250 40,5 B

3.35 1.75 1.7B 5.75
180 313 14.8 56.8
-+ -+ - 9.1

5.1 B 3.2 B 3.1 B 3.5 B

8480 6820 6770 18800
- - 0.1-

1915 - 464 B
683B 69.1 6 201 5 105B

236 21.6 44.6 44.3
187 B 524 5 152 B 90.1 B
36.4 - -
15.4 4.2 9.4 2,5

- 6,8 B - 6.5 B

145 9.75B 8 2 B 5.65B
14.2 1.8 B 11.4 4.5
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A

5510 3040 2470 5290 3720 5660 2040 3550 1610 1990
- 0.6 B 1.2 B 0.77 B 0.765 0.63 B 0.655 - 0,53 B

8.1 7.5B 5.4B 99.6 21.4B 8,3B 2.8B 9,2B 4.35 16,75
0.27 B 0.24 B - 6.3 0.37 B 2.7 - 0.34 B 1.6
58.8 B 1610 45.2 5 4790 121 B 1310 59 5 222 B 56.1 8 341 B

- - - 0.92 B - - .2,.-
7.46 3.15 1.65 3.7B 2.75 2.56 - 1.75 - 2.25
77.5 762 0.89 B 1630 57.5 32.7 21,6 17.4 39 101

7.7 0.19+ - 5.6+ 8 0.18 - - - 0,22+
5.15 2.6B 2.5B 10.6 2.3 4,1B 2.25 2.55 1.28 3.45

36100 7490 7790 5010 5320 8020 3450 5250 1730 3840
- - - 0.1 - - - - - -
- 3225 2755 422B 4915 301 B -

111.5 219B 47.2B 2180 217B 548B 112B 275B 1165 2546
48.1 56.3 13.3 .158 33.8 33.7 10,5 37.5 9.7 192
34B 56.1B 45B 137B 90.35 66.55 49.8B 32.2B - 30.2B

-. - - 116 2.9 B - - 25.4
2.3 2.5 2 20.6 7 12.4 B 7.9 B 4.8 1.2 5.5

- 17.9 4.6 B 19,8 - - - -
..- 2 - 0.475 - - 0.475

- 28.2 - 1250 47.8 594 22.7 13,4 76.7 328
5.3 6.7 3 B 117 7.4 7.8 3,3 B 4.9 7.8 40.1

N/A N/A N/A N/A N/A N/A N/A N/A N/A -
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A -

N/A N/A N/A N/A N/A N/A N/A N/A N/A 102
N/A N/A N/A N/A N/A N/A N/A N/A N/A -

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED.
* - INDICATES QUALIFIER PLACED BYTRC-ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.

• • 
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SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
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2.3 2.1 B - - ..., 
4910 4080 4470 5210 5510 3040 2470 
1.1 8 - 1.2 B - 0.68 -

26.38 12.8 B 33.7 B 9.9 B 8.18 7.58 5.48 
1.1 - 0.27 B 0.24 B -

891 8 1250 40.5 B 58.8 B 1610 45.28 - - - - - - -
3.3 8 1.78 1.7 B . 5.78 7.4 B 3.1 B 1.6 B 

180 313 14.8 56.8 77.5 762 0.89 B 
-+ -+ - 9.1 7.7 0.19 + 

5.1 8 3.2 B 3.1 B 3.5 B 5.1 B 2.6 B 2.5 B - -
8480 6820 6770 18800 36100 7490 7790 - 0.1 - -

191 B - 464 B - - 322 B 275 B 
683 B 69.1 B 201 B 105 B 111 8 219 B 47.28 

236 21.6 44.6 44.3 48.1 56.3 13.3 
1878 524 B 1528 90.1 B 34 B 56.1 B 45 B 

36.4 -
15.4 4.2 9.4 2.5 2.3 2.5 2 

6.8 B 6.5 B 17.9 4.6 B 

-
9.7 B 
1 B 

B - INDICATES THAT THE .REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIERINDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED 8YTRC-ECI. 
+ - INDICATES Cr+6 DATA 8Y LEACH METHOD 
N/A - NOT ANALYZED 
• -' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS .. 
IDL - INSTRUMENT DETECTION LIMIT. 

- -
5290 3720 5660 
1.28 0.77 8 0.76 B 
99.6 21.48 8.3 B 

6.3 0.37 B 2.7 
4790 121 8 1310 

0.92 B - -
3.78 2.78 2.5 B 
1630 57.5 32.7 
5.6 + 8 0.18 
10.6 2.3 4.1 B - -

5010 5320 8020 
0.1 - -

422 B 491 B 301 B 
2180 2178 548 B 
.158 33.8 33.7 

137 B 90.3 B 66.5 B 
116 2.9 B -

20.6 7 12.4 B 
19.8 -

2 0.47 B 

• 

- - -
2040 3550 1610 1990 

0.638 0.658 - 0.538 
2.88 9.28 4.3 8 16.78 - - 0.34 B 1.6 
598 2228 56.18 341 B - -

1.78 - ·2.28 
21.6 17.4 3.9 101 - - 0.22 + 

2.2 8 2.5 8 1.28 3.4 8 
- - -A* 

3450 5250 1730 3840 

- - - -
1128 2758 1168 254 8 

10.5 37.5 9.7 192 
49.8 B 32.2 B 30.2 B - - 25.4 

7.9 B 4.8 1;2 5.5 -
0.47 B -

328 
40.1 

-
102 



TABLE 25d
SHIELDALLOY METALLURGICAL CO RPO RATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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8AMPLEOEPT8BELOWGRAt~~FTh 8-6 2-4 8-10 6-8 DUPE 6-10 0-2 ~ 0-2 2-4: 2-4~ :::~>4a 0-2 6-8 0-2
- 11 flJ MI'4I'l• {•rl'Mj-

SILVER, TOTAL
ALUMINUM TOTAL
ARSENIC, TOTAL
BARIUM TOTAL
BERYLLIUM, TOTAL
CALCIUM TOTAL
CADMIUM, TOTAL
COBALT tOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE, TOTAL
IRON TOTAL
MERCURY TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE TOTAL
SODIUM TOTAL
NICKEL 'TOTAL
LEAD TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BORON
NIOBIUM
STRONTIUI
TITANIUM
ZIRCONIUM
SULFATE

1090 3960 257
- 1.2 B -

4.25 30.25
0.4458 - -

61.95B 553 27.8B
- - 0,958
8 3.5 -

0,37 N/A -
-R- 1.7 B

-R -Rw -Rw
2440 4110 760

- 279B -
70.7 B 319 B -

16,5 85.9 3.8
42.5 B 52.2 B 28.25

212 8,8 1.4
4.4 B - -

82.6 7.3B -
9.8 8.7 4.2

- N/A -
- N/A -

40.4 1N0 29.4
- N/A N/A

N/A N/A -

N/A - 2.7 3.3 - - -
N/A 3260 2110 4010 2130 6760 5760 .3780 2270 .1770 3160 7060
N/A 0.55 B - 43.1 0.71 B 17 B 1.9 B 1.1 B 0.62 B 1 B 0.855 4
N/A 6.2 B 3.7 B 123 9.5 B 15.8 B 26.95 7.8 B 4,9 B 8,7 B 11 B 59.9
N/A 0,25 B 026 B 0.91 B - 6.6 0.26 B 0.47 B - 1.6 0.385 20
N/A 76B 112.B 1740 143B 2340 240B 4665 95.7B 1710 131 B 8460
N/A -- 1.6 -- - -- 1.5
N/A 2.5B 1.65 32.8 2.4B 5B 1.85 - - - 10,2 9;55
N/A - 1.25 260 4.5 97.5 5.1 57.8 5.1 6.6 - 87.3
N/A - - N/A + N/A N/A N/A N/A N/A N/A N/A N/A
N/A 2.1 B 1.2 B 121 6 4.4 B 2.55 4.7 B 1.2 B 2.35 1.3 B 32.2
N/A - - 0.7 - -Rw -Rw - - -R* -R R
N/A 11200 8780 31100 4170 21000 7480 4910 3040 2610 11200 9810
N/A - 0.06 0.11 - - - - - - - -
N/A - - 2485 - 4675B 3895 2665 2195 213.5 3625 -
N/A 63.2B - 639B 1515B 1130 891 B 369B 191 B 844B 142B 3510
N/A 26.4 11 2380 56.1 612 54.6 46.7 50.4 22 69.8 1810
N/A 31.6 B 21B 1925 - 66.35 1795 97.45 65.55 35.4 B 71.95 4105
N/A - - 41.9 - 5.95 - 2.35 - 19 - 339
N/A 2.6 1.9 105 5.2 5 9 B 4.6.8 52,6 1.9 2,3 3,2 7.2
N /A ....- - - -
N/A - - 0.758 - - - 0.488 - - - 0,428
N/A - - - - - - - - - -
N/A 6.45 8.35 176 5.5B 1280 12.4 86,8 23.6 308 44 4110
N/A 4.3 4.1 B 159 38.6 13.7 8.5 13.8 3.2 B 6 5.7 266
N/A - - N/A N/A N/A N/A N/A N/A N/A N/A -

N/A - N/A N/A N/A N/A" N/A N/A N/A N/A -
N/A NN/A /A N/ N A NA N/A N/A 46.4
N/A 93.5 44.2 N/A N/A 15 2 99.4 62 81.8 98.5 219
N/A - 43.5 N/A N/A N/A N/A NIA N/A N/A N/A N/A
N/A - - N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-'- INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.

0
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- - - - 2.7 3.3 
1090 3960 257 3260 2110 4010 - 1.28 0.55 8 - 43.1 
4.28 30.28 6.2 B 3.7 B 123 

0.44 8 - - 0.25 B 0:26 8 0.91 B 
61.96 5536 27.86 768 112.6 1740 - - - 1.6 - '- 0.958 2.58 1.68 32.8 

8 3.5 1.28 260 
0.37 N/A - - N/A+ - 1.78 - 2.1 8 1.28 121 
-R* -R* -R* - - 0.7 

2440 4110 760 11200 8780 31100 - 0.06 0.11 - 2798 - 248 8 
70.78 3198 - 63.28 - 6398 

18.5 85.9 3.8 26.4 11 2380 
42.58 52.28 - 31.66 218 192 B - - 28.28 - - 41.9 

2.2 8.8 1.4 2.6 1.9 105 
4.48 

- - -
82.6 - 6.4 B 8.38 

9.8 4.2 4.3 4.1 8 

- - - -
40.4 29.4 93.5 44.2 

N/A 43.5 

8 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL 
J - QUAUFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME 8UFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED sYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
,_, - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION UMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECTION UMIT . 

• • 

- - - -
2130 6760 5760 .3780 

0.71 8 1.78 1.98 1.1 8 
9.5 B 15.88 26.9 B 7.88 - 6 .. 6 0.26 B 0.47 B 
143 B 2340 240 8 466 8 -
2.48 58 1.88 -

4.5 97.5 5.1 57.8 
N/A N/A N/A N/A 

6 4.4 8 2.58 4.78 - -R* -R* -
4.170 21000 7480 4910 - - -- 4678 3898 2668 

151 8 1130 8918 3698 
56.1 612 54.6 48.7 

66.3 B 179 B 97.4 B - 5.98 - 2.38 
5.28 98 4.6.8 52.6 

- - -
2270 ·1nO 3160 

0.628 1 8 0.85 8 
4.98 8.7 B 11 8 - 1.6 0.38 8 

95.78 1710 131 8 

- - 10.2 
5.1 6.6 -
N/A 

1.28 
N/A 

2.38 
N/A 

1.3 B - ~R- -R-
3040 2610 11200 - - -

219 B 213.8 3628 
191 8 8448 1428 

50.4 22 69.8 
65.5 B 35.4 B . 71.98 - 19 -

1.9 2.3 3.2 

• 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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9AMLE~PTHELOQR~l~~fl 8~ 0.2 68 -2 -8 -2 ,-s 0ý.2 v~i0-2 8- 0-
j mIN 'H ANIS,. (00,AM)

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC TOTAL
BARIUM TOTAL
BERYLLIUM, TOTAL
CALCIUM TOTAL
CADMIUM. TOTAL
COBALT TOTAL
CHROMIUM, TOTAL
CHROMIUM V1
COPPER TOTAL
CYANIDE TOTAL
IRON TOTAL
MERCURY, TOTAL
POTASSIUM TOTAL
MAGNESIUM, TOTAL
MANGAN ES, TOTAL
SODIUM TOTAL
NICKEL TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

.... .. ..... .......... ... .... - - ...... ........ .. .. .. ..

867 10900 2020 3140 2770 4480 1290
2.5 - 0.97 B - 1.2 B 0.496

5.3 B 39.6 B 4,85 44.2 96 15.5 B 31 B
0.5 B 0.46 B - 3.8 0.73 B 4.2 1,2
198B 3845 45.3B 266B 114B 372B 94.1 B

. 4.5B - 3B - 6.15 -
1.7 B 7.6 4.1 7.1 108 6.4 10.2

- N/A N/A 0.32 - + 0.58 0.45
- 5.35 3.1 B 3.66 361 B 3.38 1.2 B

899 13800 3710 8320 2320 6610 1640

- 4936 - 2356 2036 2536B -
153 6 1010 5 68,3 B 496 5 2886 528 B 2025

53.2 72 9,8 70,6 21,2 26,1 7.3
616 64.2B 32.5B 214B 126B 110B 136B

3 B 4.2 B - 11.3 11.3 221 7.3 B
1,5 4.2 2 6.6 17.8 4.4 B 2.5

- 0.655 - - 0.436 0.536 -

121 35,5 3,48 826 154 928 265
13.2 18.7 2.9 B 8.5 6 16.3 2.4 B

- N/A N/A N/A N/A N/A N/A
- N/A N/A N/A N/A N/A N/A
- N/A N/A N/A N/A N/A N/A

50.• N/A N/A N/A N/A N/A N/A
- N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A

4010 3270 19600 2250 3570 1620 15000
1.2 B 1.2 B 1.5 5 0.42 B 0.88 B - 0.6 B

14.9 B 9.2 5 119 7.2 5 160 6.1 B 178
2,1 - 3.8 0.06 B 7.6 0,08 B 2.2

149 B 1975 21500 44.85 1160 69.55 11700

2.46 1.45 1.46 1.55 10,3 1.58 6.35
5.8 5 206 2.2 473 2.9 334

0.35 - 0,38 + 0.12 1.3 + 0,1 4.8 +
3B 3.5B 6.1 0.86B 9,9 - 7.1

5570 4440 3380 3400 4140 2680 2300
- - - 0.08 - -

8396B 4435B - - - - -

504 B 361 B 9260 54.2 B 2060 84.2 B 5580
55 19.1 128 7,7 233 14.9 150

59,3 B 143 B 892 B 87.4 B 557 B 98,78 1030 B
3.8 B 2.6 B 43.3 - 275 - 677
21 B 7 30.8 4.5 34,8 4.2 40,5

466 7.9 B 742 3.1 B 1510 6.1 5 433
7.4 6.4 28.9 3.0 B 30.6 10.5 48,3

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - INDICATES QUALIFIER PLACED BYTRC-ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-' - INDICATESTHE PARAMETER WAS NOT DETECTEDTO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.

• • 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
• - INDICATES QUALIFIER PLACED BYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOT ANALYZED 
'-' -INDICATESTHEPARAMETERWAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECTION LIMIT. 

• 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
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2SAM9E DEHBELOW ORA•EiP2h 6-8 0-2 6;-8 0-2 668 .02 4-8 2-4 6-8 0-2' 2 !4 0-2 6-8 0-2"I NQH ' ANI(, M"'

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC YOTAL
BARIUM TOTAL
BERYLLIUM, TOTAL
CALCIUM TOTAL
CADMIUM, TOTAL
COBALT TOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANIDE TOTAL
IRON, TOTAL
MERCURY TOTAL
POTASSIUM TOTAL
MAGNESIUM TOTAL
MANGAN ES , TOTAL
SODIUM TOTAL
NICKEL TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

5190 8610 9440 3650 3010 8420 2340 4370 5570 5250 3190 3940 2290 2440
0.63 B 0.74 B - 1.4 B 0.81 B 1.1 B 0.83 B 0.48 B 0.838 0.42 B 0,66B
35.7 B 36.2 B 238 53,2 15.6 B 128 12.9 B 13.4 B 16.1 B 22.9 B 6.3 B 12.9 B 9.9 B 17.5 B

3.8 3,5 0.51 B 19.4 0.25 B 4.1 0.83 B 0.38 B 0.45 B 0,31 B - 0,42 B 0,23 B 0.3 B
2070 1890 74.4 B 1050 B 78 B 5430 121 B 96.3 B 73.4 B 84.3 B 40.2 B 94.9 B 50.9 B 597 B

- 1.2 - - ..- 4 B -B 3 B 2 -
2.18 8.2B 11.3 12.4 1.58 3,4 4.4B 4.3B 3.38 2.18 1,57

145 158 6.4 67.6 3,6 61.8 378 28.4 17.4 33 12.5 50.7 9.2 17
-+ 0.89+ 0.28 0.34 - 0.43 - + - - - - - 0.26 -

3.4B 91.3 2.2B 15.1 - 9.9 1.1 B 3.7B 4.6 B 4.9B 3.4B 1.98 1.3 B 3.8B63- - R* - R* - - -- ----

6340 23200 31500 6960 4140 6210 2500 17800 20000 12000 8750 7270 3210 2780
- - - 0.09 - - -- - --- -928 B - 5118 - . . . . 2548 405 - - 2458 3168

1410 1460 464 B 3320 352B 3260 188B 2238 231 B 271 B 99.9B 155B 106B 252B
60.6 371 68.5 627 28 129 123 93 91,4 78.9 23.7 48,4 37.9 133

646 B 188 B 77 B 174 B 65.4 B 153 B 1158 67.8 B 60.7 B 210 B 147 B - 35.1 B 38.6
30.8 176 3.7 B 912 3.0 B 345 - 11.2 14.4 10.9 3.58 - 5.2 B 6.28
4.3 9 B 14.7 46.1 3.4 49.1 9.1 8.3 13.2 10.7 2 6.4 2.2 12.8

- - - - 7.08 - - - - -B

721 671 16.6 3950 25,8 802 146 46 53.9 29.4 8.8 B 55.4 30.4 54,1
7T1 48.9 7.5 50.9 5.3 33.3 16.6 11.4 13.4 17.3 7.7 11.2 22.2 17.2

N/A N/A - N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A
N/A N/A - N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A
N/A N/A - N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A
N/A N/A 193 N/A N/A N/A N/A 103 N/A N/A N/A N/A N/A N/A
N/A N/A 44.1 N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A - N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - !NDICATES QUALIFIER PLACED BY TRC-ECI,
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-'- INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.
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-
5190 

0.63 a 
35;78 

3.8 
2070 

2.1 B 
145 
-+ 

3.4 a -
6340 

928 a 
1410 
60.6 

646 a 
30.8 

4.3 

8610 
0.748 
36.28 

3.5 
1890 

1.2 
8.2 B 

158 
0.89 + 

91.3 
-R* 

23200 

1460 . 
371 

1888 
176 
98 

9440 -
23 B 

0.51 8 
74.4 8 

11.3 
6.4 

0.28 
2.2 8 
-R* 

31500 

511 8 
4648 

68.5 
778 
3.78 
14.7 

16.6 
7.5 

-
3650 
1.48 
53.2 
19.4 

10508 

12.4 
67.6 
0.34 
15.1 

6960 
0.09 -

3320 
627 

1748 
912 
46.1 

3010 
0.81 8 
15.68 
0.258 

788 -
1.58 

3.6 

4140 

-
3528 

28 
65.48 
3.08 

3.4 

8420 
1.1 8 

128 
4.1 

5430 -
3.4 8 
61.8 
0.43 

9.9 

6210 

3260 
129 

1538 
345 
49.1 

8 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL aUT GREATER THAN THE IDL. 

2340 
0.838 
12.98 
0.838 
121 B 

-
378 
-+ 

1.1 B 

2500 

-
188 B 

123 
115 B 

9.1 
7.0 8 

J - QUALIFIER INDICATES THE SAMPLE WAS ANAL VZED DURING THE TEN DAY HOLDING TIME 8UFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - !NDICATES QUALIFIER PLACED BY TRC-ECI. 
+ - INDICATESCr+6 DATA BY LEACH METHOD . 
N/A - NOT ANALYZED 
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECTION LIMIT • 

• • 

-
4370 

-
13.4 B 
0.388 
96.3 B -

4.4 8 
28.4 -

3.7 B .-
17800 

-
223 a 

93 
67.8 a 

11.2 
8.3 

-
46 

11.4 

-
5570 

0.488 
16.1 B 
0.458 
73.4 a -

4.38 
17.4 

4.6 B -
20000 

254 B 
2318 

91.4 
60.7 B 

14.4 
13.2 

5250 
0.838 
22.98 
0.31 8 
84.38 -

3.3 8 
33 

4.9 B 

12000 

405 B 
271 B 

78.9 
210 B 

10.9 
10.7 

-
3190 

6.3 B -
40.2 B -2.1 8 

12.5 -
3.4 8 -
8750 

-
99.98 

23.7 
1478 
3.5 8 

2 

-8.8 B 
7.7 

NfA 
NfA 
N/A 
N/A 
N/A 

-
3940 

0.428 
12.98 
0.428 
94.98 

1.5 a 
50.7 -

1.98 -
7270 

-
155 B 

48.4 

6.4 

2290 -
9.98 

0.238 
50.98 

9.2 
0.26 
1.38 -
3210 -

245 a 
106 a 

37.9 
35.1 8 
5.28 

2.2 

2440 
0.668 
17.58 

0.3 8 
5978 

-
17 -

3.8 B 
2780 -

3188 
252 B 

133 
38.6 

6.2 B 
12.8 

• 



0
TABLE 25d

SHIELDALLOY METALLURGICAL CORPORATION
SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES

PAGE 9 OF 10

6 0-IN0-H-AN8 - 24 0 -26i'M-2

SILVER TOTAL
ALUMINUM TOTAL
ARSENIC .OTAL
BARIUM TOTAL
BERYLL(UM, TOTAL
CALCIUM TOTAL
CADMIUM. TOTAL
COBALT, fOTAL
CHROMIUM, TOTAL
CHROMIUM VI
COPPER TOTAL
CYANID. TOTAL
IRON TOTAL
MERCURY TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE. TOTAL
SODIUM TOTAL
NICKEL 'TOTAL
LEAD, TOTAL
ANTIMONY, TOTAL
SELENIUM, TOTAL
THALLIUM TOTAL
VANADIUM, TOTAL
ZINC TOTAL
BOR6N
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
SULFATE

4640 5070 5670 17100 9160 4080 5050 6320 5420 6970 .1830 4580 4520 3320
1.2 B - 0,89 B 0.96 B 0.61 B 1,3 B 1.0 B - - 0.66 B 0.76 B 1.3 B 0.81 B 1.5 B

18.88 15.5B 23.7 B 138 33.2 B 74.5 17.3 B 29.0 B 10.9 B 102 7.0B 216 118 15.4 B
0.77 B 0.358 0,43B 8.3 0.65B 0.38 B 0.2B 1.4 0.23B 6 0.11 B 2.8 2.4 0.32 B
677 B 86.6 B 152 B 10300 2020 295 45.8 B 315 B 27,6 B 785 B 47,0 B 1190 1100 235 B

22- 2 - 2,6 0.62 - -
- .2.28 2.28 58 2.68 - 2.68 2.7 B 1.98 9.38 1.1 8 4.58 48B

27.4 2.3 6 135 3.9 16.1 2.4 49.3 12.1 66.2 2,8 211 95.5 10.9
0.12 - - 0.46 + - 0.37 - 0.48 0.45 - 0.15 0.17 + - -

5.1 1,8B 2,3B 14.1 3.68 3.7 B 2.7 B 3.4B 3,5B 8.7 - 13 10,8 2.58

6760 11500 8120 14400 12700 4540 8750 8160 9960 10300 3040 7590 7010 3720
0 - 2 1 - 0.14 0.1 0.04 0.1 0.07 0.06 - - -

2068 - 2488 1240 - 620 B 294 B 1000 737 B 283 B - 3358 425 B 3498
4070 226 B 629 B 9590 957 B 2060 148 B 399 B 1058 3210 119 B 1180 1010 B 311 B
87.6 30,3 43.7 1480 45.2 47.9 34.1 26.2 13.6 299 10.3 557 573 51.1

1908 - 71 B 5400 540 B 315 B 490 B 772 B 809 B 129 B 73.6 B 292 B 193 B 75.3 B
16.4 3,78 6.7B 115 5.7B 7.7B 2.3B 4.0B 3.58 617 - 176 131 5.4B
18.6 4.3 6,4 124 5.8 63.2 6 23,6 66.2 102 2.5 165 17.4 13

- 0.42 0 - - - 5.78 4.6B - - - - B 0,2 8.58
0.2- 0.658 B - - - - 0.528 B

" 1.18 -B
125 29.5 36.9 1760 75.8 52.8 6.2 B 209 15.1 1120 10.2 B 612 532 68,3
65.2 3.8 B 14 72.8 3.1 B 37.5 7 9.3 8,8 95.2 5.5 48 53.1 9.6
N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A 198 N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A - N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED,
* - INDICATES QUALIFIER PLACED BY TRO-ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMIT.

• • 
TABLE 25d 

SHIELDALLOY METALLURGICAL CORPORATION 
SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 

PAGE 9 OF 10 

- -
4640 5070 5670 17100 9160 4080 5050 
1.2 B - 0.89 B 0.96 B 0.61 B 1.3 B 1.0 B 

18.8 B 15.5 B 23.7 B 138 33.2 B 74.5 17.3 B 
0.77 B 0.35 B 0.43 B 8.3 0.65 B 0.38 B 0.2 B 
6778 86.68 1528 10300 2020 295 45.8 B - - -- 2.2 B 2.2 8 58 2.68 2.6 B 

27.4 2.3 6 135 3.9 16.1 2.4 
0.12 - - 0.46 + 0.37 -

5.1 1.8 B 2.3 B 14.1 3.6 B 3.78 2.7 B - - - - -
6760 11500 8120 14400 12700 4540 8750 - - 0.14 0.1 

206 B - 248 B 1240 - 6208 294 B 
4070 226 B 629 B 9590 957 B 2060 148 B 
87.6 30.3 43.7 1480 45.2 47.9 34.1 

190 B - 71 B 5400 540 B 315 B 490 B 
16.4 3.7 B 6.7 B 115 5.78 . 7.7 8 2.3 B 
18.6 4.3 6.4 124 5.8 63.2 6 - - - 5.7 B 4.6 B 

0.428 0.65 B 1.1 - -
1760 75.8 
72.8 3.1 B 
N/A 
N/A 
N/A 
N/A 198 
N/A 

B - INDICATES THAT THE REPORT EO VALUE IS lESS THAN THE.CROl BUT GREATER THAN THE IOl. 
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
+ - INDICATES Cr+6 DATA BY lEACH METHOD 
N/A - NOT ANALYZED . 
'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION liMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL - INSTRUMENT DETECTION LIMIT. 

-
6320 5420 6970 - - 0.66 B 

29.0 B 10.9 B 102 
1.4 0.238 6 

3158 27.6 B 7858 
0.62 - -

2.7 B 1.9 B 9.3 B 
49.3 12.1 66.2 
0.48 0.45 -

3.4 B 3.5 B 8.7 

8160 9960 10300 
0.04 0.1 0.07 
1000 737 B 283 B 

399 B 105 B 3210 
26.2 13.6 299 

772 B 809 B 129 B 
4.08 3.5 B 617 
23.6 66.2 102 

• 

- -
. 1830 4580 4520 3320 
0.76 B 1.3 B 0.81 B 1.5 B 

7.0 B 216 118 15.4 B 
0.11 8 2.8 2.4 0.328 
47.08 1190 1100 2358 - - -

1.1 B 4.5 B 4B 
2.8 211 95.5 10.9 

0.15 0.17 + -
13 10.8 2.5 B 

- -
3040 7590 7010 3720 
0.06 - - -- 335 B 425 B· 349 B 

119 B 1180 1010 B 311 B 
10.3 557 573 51.1 

73.6 B 292 B 193 B 75.3 B - 176 131 5.4 B 
2.5 165 17.4 13 - 6.5 B 

0.52 B 



TABLE 25d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES
PAGE 10 OF 10

SAMPLE.W DEPTH BEOWGRD4011--i.. 02i. -"1IN MIQ ANI (el'M)--

SILVER, TOTAL -
ALUMINUM TOTAL 4010 4660 5090
ARSENIC TOTAL 0.65 B 1.4 B 0.88 B
BARIUM TOTAL 11.2 B 29.9 B 27.1 B
BERYLLIUM TOTAL - 0.51 B 0.23 B
CALCIUM TOTAL - 618 B 94.1 B
CADMIUM TOTAL
COBALT TOTAL 2B 21 2.51B
CHROMIUM, TOTAL 4.8 35.5 7.4
CHROMIUM VI - -
COPPER TOTAL 3.4 B 5.4 3.8 B
CYANIDE TOTAL - -
IRON TOTAL 7470 8300 7540
MERCURY TOTAL
POTASSIUM, TOTAL 202 B 307 B 234 B
MAGNESIUM TOTAL 127 B 415 B 360 B
MANGANESE TOTAL 21,5 118 40.9
SODIUM TOTAL 35.7 B 59.8 B 52.3 B
NICKEL, TOTAL - 11.7 4.4 B
LEAD, TOTAL 2.4 14.7 5.1
ANTIMONY, TOTAL - - -
SELENIUM, TOTAL
THALLIUM TOTAL - -
VANADIUM, TOTAL 61B 91.2 16.9
ZINC TOTAL 8.6 21 8.9
BOR6N N/A N/A N/A
NIOBIUM N/A N/A N/A
STRONTIUM N/A N/A N/A
TITANIUM N/A N/A N/A
ZIRCONIUM N/A N/A N/A
SULFATE N/A N/A N/A

B - INDICATES THATTHE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER INDICATES THE SAMPLE WAS ANALYZED DURING THE TEN DAY HOLDING TIME BUFFER PERIOD.
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
+ - INDICATES Cr+6 DATA BY LEACH METHOD
N/A - NOT ANALYZED- .. ...

- INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.

O IDL - INSTRUMENT DETECTION LIMIT.

0

TABLE 25d 
SHIELDAllOY METALLURGICAL CORPORATION 

SUMMARY OF INORGANIC COMPOUNDS DETECTED IN SOIL BORING SAMPLES 
PAGE 10 OF 10 

SILVER, TOTAL - - -
ALUMINU~ TOTAL 4010 4660 5090 
ARSENIC'r OTAL 0.65 B 1.4 B 0.88 B 
BARIUM OTAL 11.2 B 29.9 B 27.1 B 
BERYLUU~ TOTAL 0.51 B 0.23B 
CALCIUM OTAL 618 B 94.1 B 
CADMIUM

t 
TOTAL - - -

COBALT OTAL 2B 2B 2.5 B 
CHROMIUM, TOTAL 4.8 35.5 7.4 
CHROMIUM VI - -
COPPER TOTAL 3.4 B 5.4 3.8 B 
CYAN I DE'rTOTAL - - -
IRON TO AL 7470 8300 7540 
MERCURY MOTAL .- - -
POTASSIU TOTAL 202B 307B 234B 
MAGNESIU~ TOTAL 127 B 415 B 360 B 
MANGANES 1 TOTAL 21.5 118 40.9 
SODIUM~TO AL 35.7 B 59.8 B 52.3B 
NICKE~ OTAL - 11.7 4.4 B 
LEAD OTAL 2.4 14.7 5.1 
ANTIMONY, TOTAL 
SELENIUM, TOTAL 
THALLIU~ TOTAL 
VANADIU ,TOTAL 
ZINC TOTAL 

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J - QUAUFIER INDICATES THE SAMPLE WAS ANALyzeD DURING THE TEN DAY HOLDING TIME BUFFER PERIOD. 
R - QUALIFIER INDICATES THAT THE HOLDING TIME WAS EXCEEDED. 
* - INDICATES QUAUFIER PLACED BY TAC--ECI. 
+ - INDICATES Cr+6 DATA BY LEACH METHOD 
N/A - NOTANAl..YZED-~~~~ -~- ~O~~~~~~~~_~ ___ ~. ~ 

'-' - INDICATES THE PARAMETER WAS NOT DETECTED TO THE REPORTED DETECTIONUMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS . 

. • 'DL - INSn:lUMENT DETECTION LIMIT. • • 



TABLE 1-7a
SURFACE SOIL SUMMARY TABLE

BY-PRODUCT STORAGE AREA
SUPPLEMENTAL SAMPUNG INVESTIGATION

SHIELDALLOY METALLURGICAL CORPORATION
Page I of 5

PCBS (pgf/g)

Aroclor-1016

Aroclor-1221

Aroclor41232

Aroclor-1 242

Aroclor-1248

Aroclor-1 254

Aroclor-1 260

35 u

71 u

35u

35 u

35u

35u

35u

36 u

71 u

36 u
36 u

36 u

64

NR

43u

87 u
43u

43 u

43 u

100

43 u

41 u

82 u

41 u

41 u

41 u

78

NR

ug/kg=micrograms per kilogram (ppb)

u=Analyzed, Not detected

NR=Not Reported; A combination of Aroclor - 1254 and Aroclor - 1260 was present in samples SS-14 and
SS-40. The Aroclor quantified and reported was, in the analysrs opinion, the predominant PCB in the
sample extract. However, the reported value was based on peaks common to both Aroclors to give the most
accurate PCB result.

• 

• 

• 

PCBS (pglkg) 

Aroclor-1016 

Aroclor-1221 

ArocloF 1232 

Aroc/Or-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

TABLE 1-7a 
SURFACE SOIL SUMMARY TABLE 

BY-PRODUCT STORAGE AREA 
SUPPLEMENTAL SAMPUNG INVESTIGATION 

SHIELDALLOY METALLURGICAL CORPORATION 
Page 1 of 5 

35u 36u 43u 

71 u 71 u 87 u 

35u 36u 43u 

35u 36u 43u 

35u 36 u 43u 

35u 64 100 

35u NR 43u 

ug/kg=micrograms per kilogram (ppb) 

u=Analyzed, Not detected 

41 u 

82 u 

41 u 

41 u 

41 u 

78 

NR 

NR=Not Reported; A combination of Aroclor -1254 and Aroclor - 1260 was present in samples 58-14 and 

5$-40. The Aroclor quantified and reported was, in the analysfs opinion, the predominant PCB in the 

sample extract. However, the reported value was based on peaks common to both Aroclors to give the most 

accurate PCB resuH. 



TABLE 1-7b
SURFACE SOIL SUMMARY TABLE

DEPARTMENT 106
SUPPLEMENTAL SAMPLING INVESTIGATION

SHIELDALLOY METALLURGICAL CORPORATION
Page 2 of 5

INORGANICS (mg/kg)

Aluminum . . . .
Ant.mony .......

Arsenic .......
Barium . ... .
Beryllium - . -- 1.8 1.9
Cadmium .......
Calcium .......Chromium 67.9 146 335 463

Chromium VI 0.95 4.2 1.4 0.27
Cobaflt
Copper ....-
Iront...

Lead ..
Magnesium ....

Manganese ....-Mercury 1. -. 9

Nickel----
Potassium .- 7
Selenium , - -

Silver ....-Sodium .9 1 3
Vanadium - - 292 317
Zinc - -.
Thallium ....

mg/kg=milligrams per kilogram (ppm)
- = Not Analyzed
U=Analyzed, Not detected

TABLE 1-7b 
SURFACE SOIL SUMMARY TABLE 

DEPARTMENT 106 
SUPPLEMENTAL SAMPLING INVESTIGATION 

SHIELDALLOY METALLURGICAL CORPORATION 
Page 20f5 

INORGANICS (mglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 1.6 
Cadmium 
Calcium ...,. 
Chromium 67.9 146 335 
Chromium VI 0.95 4.2 1.4 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 292 
Zinc 
Thallium 

per 
- = Not Analyzed 
U=Analyzed. Not detected 

• 

1.9 

463 
0.27 

• 
317 

• 



TABLs C
SURFACE SOIL CARY TABLE
HUDSON BRANCH FLOODPLAIN

SUPPLEMENTAL SAMPLING INVESTIGATION
SHIELDALLOY METALLURGICAL CORPORATION

Page 3 of 5

INORGANICS (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium VI
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Thallium

724
3.8 u

0.25 u
21

0.43
0.44 u
981
8.3
1.1

0.41 u
7.7
773

18.6
177
89

0.07
7.3
140

0.16
0.35 u
109
44.4
23.4
0.28 u

979
4.7
1.3
4.1

0.16
0.42 u
60.6

3.7
5.3

0.39 u
4.2

2010
13.4
67.3
4.2

0.16
0.92 u
153
0.4

0.43
598

17.3
6

0.27 u

1230
3.9 u
3.7

10.3
.0.51
0.44 u
110

11.1

1.1u
0.61

4.8
2450
39.9

91
37

0.21
4.9

341
0.62
0.36 u
84.1
62.6

9.6
0.37

5480
3.6 u
1.4

75.1
6.1

0.41 u
2760
86.9

2.5
3.8

11.9
9010

114
1710
329

0.08
166
243

0.27
0.33 u
129

1120
77.1
0.27 u

1200
3.6 u
1.3
5.7

0.11
0.41
106
4.6
1.1 u

0.85
6

2620
15

84.8
3.9

0.09
1.7

241
0.24
0.33 u
685

21.4
15,1
0.26 u

782
3.9 u
0.7
6.8

0.67
0.44 u
228

18.8
1.4 u

0.41 u
1.8

669
14.9
106
22.9
0.1
5.3
81 u

0.31
0.36 u
158

83.9
8.2

0,28 u

0.24

1090
2.8 u
2.1
4.3
0.1
0.3 u

35.9
7.7

0.52 u
0.4
1.7

23509
14.3
46.1

6.3
0.09
1.9

59.4 U
0.13 u
0.26 u
44.5
12.7

4.8
0.21 u

mg/kg=milligrams per kilogram (ppm)
u=Analyzed, Not detected
- = Not Analyzed

• 
INORGANICS (mglkg) 

Aluminum 724 
Antimony 3.8 u 
Arsenic 0.25 u 
Barium 21 
Beryllium 0.43 
Cadmium 0.44 u 

. Calcium 981 
Chromium 8.3 
Chromium VI 1.1 
Cobalt 0.41 u 
Copper 7.7 
Iron 773 
Lead 18.6 
Magnesium 177 
Manganese 89 
Mercury 0,07 
Nickel 7.3 
Potassium 140 
Selenium 0.16 
Sliver 0.35 u 
Sodium 109 
Vanadium 44.4 
Zinc 23.4 
Thallium 0.28 u 

per 
u=Analyzed, Not detected 
- = Not Analyzed 

. TABL"c 
SURFACE SOIL ~ARY TABLE 
HUDSON BRANCH FLOODPLAIN 

SUPPLEMENTAL SAMPLING INVESTIGATION 
SHIELDALLOY METALLURGICAL CORPORATION 

Page 3 of 5 

979 1230 5480 1200 
4.7 3.9 u 3.6 u 3.6 u 
1.3 3.7 1.4 1.3 
4.1 10.3 75.1 5.7 

0.16 0.51 6.1 0.11 
0.42 u 0.44 u 0.41 u 0.41 
60.6 110 2760 106 

3.7 11.1 86.9 4.6 
5.3 1.1 u 2.5 1.1 u 

0.39 u 0.61 3.8 0.85 
4.2 4.8 11.9 6 

2010 . 2450 9010 2620 
13.4 39.9 114 15 
67.3 91 1710 84.8 
4.2 37 329 3.9 

0.16 0.21 0.08 0.09 
0.92 u 4.9 166 1.7 
153 341 243 241 
0.4 0.62 0.27 0.24 

0.43 0.36 u 0.33 u 0.33 u 
598 84.1 129 685 
17.3 . 62.6 1120 21.4 

6 9.6 77.1 15.1 
0.27 u 0.37 0.27 u 0.26 u 

782 1090 
3.9 u 2.8 u 
0.7 2.1 
6.8 4.3 

0.67 0.24 0.1 
. 0.44 u 0.3 u 

228 35.9 
18.8 7.7 
1.4 u 0.52 u 

0.41 u 0.4 
1.8 1.7 

669 23509 
14.9 14.3 
106 46.1 

22.9 6.3 
0.1 0.09 . 
5.3 1.9 
81 u 59.4 Ii 

0.31 0.13 u 
0.36 u 0.26 u 
158 44.5 

83.9 12.7 
8.2 4.8 

0.28 u 0.21 u 



TABLE 1-7d
SURFACE SOIL SUMMARY TABLE

NORTHERN OFF-SITE SURFACE SOIL SAMPLES
SUPPLEMENTAL SAMPLING INVESTIGATION

SHIELDALLOY METALLURGICAL CORPORATION
Page 4 of 5

SAM~t 14 S¶ S~2S. 5. S 56 $4 5
SAPL~ITR~ S)

INORGANICS (mg/kg)

Aluminum ..- -..
Antimony ..- --..
Arsenic ..- -...
Barium ..- - -.
Beryllium 0,52 0.55 0.68 0.84 4.1 1.7 0.8 0.38
Cadmium - - - - - - -

Calcium .- - - -

Chromium .... 360 283 38.3 8.9
Chromium VI .... 5.9 0.41 0.23 u 0.23 u
Cobalt .- - - -

Copper ........
Iron ..... - - -
Lead ........
Magnesium ........
Manganese- - .......
Mercury ........
Nickel - ........
Potassium ........
Selenium ........
Silver ..... - - -
Sodium ........
Vanadium .... 739 275 101 17.8
Zinc .....- --

Thallium . -

mg/kg=milligrams per kilogram (ppm)
- -Not Analyzed
U=Analyzed, Not detected

INORGANICS (mglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 0.52 
Cadmium 
Calcium 
Chromium 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese-
Mercury 
Nickel -
Potassium 
Selenium 
Sliver 
Sodium 
Vanadium 
Zinc 
Thallium 

per 
- =Not Analyzed 
U:Analyzed, Not detected 

• 

TABLE 1·7d 
SURFACE SOIL SUMMARY TABLE 

NORTHERN OFF-5ITE SURFACE SOIL SAMPLES 
SUPPLEMENTAL SAMPLING INVESTIGATION 

SHIELDALLOY METALLURGICAL CORPORATION 
Page 4 of 5 

0.55 0.68 0.84 4.1 

360 
5.9 

-

739 

• 

1.7 0.8 0.38 

283 38.3 8.9 
0.41 0.23 u 0.23 u 

275 101 17.8 

• 



TABLE 1-7e
SURFACE SOIL SUMMARY TABLE

SOUTHERN OFF-SITE SURFACE SOIL SAMPLES
SUPPLEMENTAL SAMPLING INVESTIGATION

SHIELDALLOY METALLURGICAL CORPORATION
Page 5 of 5

INORGANICS (mg/kg)

Aluminum 2760 1390 2670 2140
Antimony 3 u 3 u 3.4 u 3.3 - -
Arsenic 2.3 1.5 2.3 1.6 - -
Barium 18.5 12.3 12.8 14.5 - -
Beryllium 0.13 0.13 0.28 0.19 4.3 0.35
Cadmium 0.35 u 0.34 u 0.39 u 0.37 u- --
Calcium 1750 785 1090 845 - -
Chromium 11.6 8 8.6 9.5 - -
Chromium VI 0.23 u 0.22 u 0.25 u 0.24 u - -
Cobalt 0.43 0.34 0.39 1 - -
Copper 8 3.7 4.4 3.8 - -
Iron 3030 1850 5050 2380 - -
Lead 20.4 15.5 17.3 14.4 - -
Magnesium 222 87.2 103 83.2 - -
Manganese 123 69.7 78.3 100 - -
Mercury 0.31 0.21 0.38 0.19 - -
Nickel 4 2.2 2.4 3.4 - -
Potassium 147 130 76.4 147 - -

lenium 0.16 0.11 U 0.3 0.22 - -ilver 0.28 u 0.27 u 0.31 u 0.3u - -
Sodium 61.3 65.6 331 155 -
Vanadium 19.7 14.1 22.4 22.4 - -
Zinc 30.7 45.8 23.6 22.3 - -
Thallium 0.23 u 0.22 u 0.25 u 0.24 u- -

mg/kg=milligram per kilogram (ppm)
-= Not Analyzed

u=Analyzed, Not detected

• 
INORGANICS (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Sodium 
Vanadium 
Zinc 
Thallium 

per 
- :: Not Analyzed 
u=Analyzed, Not detected 

• 

TABLE 1-7e 
SURFACE SOIL SUMMARY TABLE 

SOUTHERN OFF-SITE SURFACE SOIL SAMPLES 
SUPPLEMENTAL SAMPLING INVESTIGATION 

SHIELDALLOY METALLURGICAL CORPORATION 
Page 50f5 

2760. 1390 2670 2140 
3u 3u 3.4 u 3.3 u 

2.3 1.5 2.3 1.6 
18.5 12.3 12.8 14.5 
0.13 0.13 0.28 0.19 
0.35 u 0.34 u 0.39 u 0.37 u 
1750 785 1090 845 
11.6 8 8.6 9.5 
0.23 u 0.22 u 0.25 u 0.24 u 
0.43 0.34 0.39 1 

8 3.7 4.4 3.8 
3030 1850 5050 2380 
20.4 15.5 17.3 14.4 
222 87.2 103 83.2 
123 69.7 78.3 100 

0.31 0.21 0.38 0.19 
4 2.2 2.4 3.4 

147 130 76.4 147 
0.16 0.11 u 0.3 0.22 
0.28 u 0.27 u 0.31 u 0.3 u 
61.3 65.6 331 155 
19.7 14.1 22.4 22.4 
30.7 45.8 23.6 22.3 
0.23 u 0.22 u 0.25 u 0.24 u 

4.3 0.35 



APPENDIX K
Analytical Results For Soil, Sediment and Water SampLing

Sample Typ71

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta

Location or Water (pCi/g), (pCi/g) (pCilg) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/L)

-hO S 5.79 4.3 24 31 26 24

.h2 S 3.36 6.45 8.8 8.9 9.9 8.8

-gl S 11.2 1.31 28 28

-b32 S 3.92 4.94 77 83

-b60 S 1.80 2.35 2.2 0.93 0.79 1.7 1.8 1.5

-b60 (PUP 1) S 1.58 1.48 1.4 0.67 0.53 0.85 0.80 0.64

-b60 (DUP 2) $ 1.58 2.00 1.6 0.69 0.74 1.1 0.99 0.97

-a4 S 0.84 1.66 0.3 0.4 0.4 0.3

-a6 S 1.17 2.58 6.4 9.7 4.0 <3.9

-a6 (DUP) S 0.94 2.55 0.3 <0.6 0.5 '<0.3

-a8 S 8.00 10.8 5.3 10 6.5 5.3

-a9 S 10,4 1.74 37 47 40 37

-a33 S 2.29 6.0 1.8 6.7 2.7 1.8

A-33 W 4.2 6.0

A7 S 1.14 2.39 0.5 <0.7 1.0 <0.4

All W 0.61 1.02 1.04 <3.6 <7 <7.3 15 15

A26 S 0.87 1.70 0.3 < 1.0 0.6 < 0.4

A33 (QC) S 1.37 1.91 0.4 0.3 0.4 <0.3

A39 S 1.19 1.6 0.7 0.7 0.6 <0.4

A46 S 0.75 1.58 0.5 <0.6 0.5 0.5

A51 S 0.87 1.45 0.7 0.6 0.8 <0.4

A70 S 0.79 1.29 0.9' 0.8 1.0 0.9

BI0 S 1.41 4.92 0.7 L.I 0.6 0.7

• • • APPENDIX K 
Analytical Results For Soil, Sediment and Water Sampling 

Sample Type 

Grid ~oil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta 
Location or y!ater (PCi/g)' (pCilg) (PCi/g) (PCi/g) (PCi/g) (PCi/g) (PCi/g) (PCi/g) (pCi/g) (PCilL) (pei/L) 

-hO S 5.79 4.3 24 31 26 24 

·h2 S 3.36 6.45 8.8 8.9 9.9 8.8 

-gl S 11.2 1.31 28 28 

~b32 S 3.92 4.94 77 83 

-b60 S 1.80 2.35 2.2 0.93 0.79 1.7 1.8 1.5 

-b60 (OUP I) S 1.58 1,48 1,4 0.67 0.53 0.85 0.80 0.64 

-b60 COUP 2) S 1.58 2.00 1.6 0.69 0.74 1.1 0.99 0.97 

-04 S 0.84 1.66 0.3 0.4 0,4 0.3 

-06 S 1.17 2.58 6.4 9.7 4.0 <3.9 

·a6 (OUP) S 0.94 2,55 0.3 <0.6 0.5 <0.3 

-a8 S 8.00 10,8 5.3 10 6.5 5.3 

-89 S 10.4 1.74 37 47 40 37 

-a33 S 2.29 6.0 1.8 6.7 2,7 1.8 

A-33 W 4.2 6.0 

A7 S 1.14 2.39 0.5 <0.7 1.0 <0.4 

All W 0.61 1.02 1.04 <3.6 <7 <7.3 IS IS 

A26 S 0,87 1.70 0,3 <1.0 0.6 < 0.4 

A33 CQC) S 1.37 1.91 0.4 0.3 0,4 <OJ 
, 

A39 S 1.19 1.6 0,7 0.7 0.6 <0.4 

A46 S 0.75 1.58 0.5 <0.6 0.5 0.5 ;' 

ASI S· 0.87 1,45 0.7 0.6 0.8 <0.4 

A70 S 0.79 1.29 0.9 0.8 1.0 0.9 

BIO S 1.41 4.92 0.7 LI 0.6 0.7 



APPENDIX K
(Continued)

, Sample Type

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta
Location or Water (pCi/g), (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCilg) (pCi/g) (pCi/L) (pCi/L)

B61 S 0.79 0.81 0.4 0.3 0.4 0.4

B64 S 1.71 .63 1.5 4.1 2.2 1.5

B70 S 0.81 1.40 0.6 0.3 0.5 0.6

C17 S 1.30 3.56 0.6 1.4 1.1 0.6

C30 S 1.69 4.71 1.0 1.5 1.4 1.0

C32 S 1.18 4.23 3.4 1.5 3.5 3.4

C45 S 1.77 6.32 0.5 <0.5 0.7 0.5 1.8 1.7 1.7

DII S 1.20 3.00 0.5 1.0 0.7 <0.4

D25 S 1.26 3.43 <0.3 <0.5 <0.2 <0.3

D61 S 0.76 1.11 0.6 0.2 0.5 <0.3

D66 S 0.82 1;57 0.6 0.3. 0.5 <0.3

E22 S 1.26 2.53 0.5 <0.5 0.4 0.5

E30 (QC) S 1.32 3.02 1.2 1,0 1.4 1.2

E32 S 1.26 3.13 1.6 1.9 1.8 1.6

E42 S 1,18 2.1 0.85 0.51 0.56 0.58 0.41

E54 S 0,51 1.06 <0.6 0.43 0.38 0.60 0.47 0.42

F43 S 1.15 1.80 0,74 0.44 0.40 0.56 0.46 .043

FS0 S 0.94 2.33 0.91 0.44 0.35 0.68 0.50 0.47

F55 S 0.95 1.75 0.6 <0.8 1.0 0.6 0.47 0.50 0.32

G14 S 3.31 8.61 1.6 2.9 1.4 <0.6

023 S 0.95 1.68 <0.3 <0.5 <0.2 <0,3

G25 S 0.92 1.95 0.5 <0.5 0.4 0.5

Sample Type 

Grid §.oil/Sedimenl U-238 Th-232 Ra-226 
Location or YLater (pCi/g)' (PCi/g) (PCi/g) 

B61 S 0.79 0.81 0.4 

B64 S 1.71 .63 1.5 

B70 S 0.81 1.40 0.6 

C17 S 1.30 3.56 0.6 

C30 S 1.69 4.71 1.0 

C32 S !.I 8 4.23 3.4 

C4S S 1.77 6.32 0.5 

Oil S 1.20 3.00 0.5 

025 S 1.26 3.43 <0.3 

D61 S 0.76 1.11 0.6 

066 S 0.S2 U7 0.6 

E22 S 1.26 2.53 0.5 

EJO (QC) S 1.32 3.02 1.2 

EJ2 S 1.26 3.13 1.6 

E42 S !.IS 2.1 0.S5 

E54 S 0.51 1.06 <0.6 

F43 S !.IS 1.80 0.74 

F50 S 0.94 2.33 0.91 

FS5 S 0.95 1.75 0.6 

G14 S 3.31 8.61 1.6 

G23 S 0.95 1.68 <0.3 

G2S S 0.92 1.95 0.5 

• 

APPENDIX K 
(Cootinued) 

Ra-228 Pb-214 
(PCi/g) (PCi/g) 

0.3 0.4 

4.1 2.2 

0.3 0.5 

1.4 1.1 

1.5 1.4 

l.S 3.5 

<0.5 0.7 

1.0 0.7 

<0.5 <0.2 

0.2 0.5 

0.3 0.5 

<0.5 0.4 

1.0 1.4 

1.9 1.8 

0.43 

0.44 

0.44 

<0.8 1.0 

2.9 1.4 

<0.5 <0,2 

<0.5 0.4 

• 

Bi-214 
(PCi/g) 

0.4 

1.5 

0.6 

0.6 

1.0 

3.4 

0.5 

<0.4 

<0.3 

<0.3 

<0.3 

0.5 

1.2 

1.6 

0.51 

0.38 

0.40 

0.35 

0.6 

<0.6 

<0.3 

0.5 

Th-228/A Pb-212 TI-208 Gross Alpha Gross Bcta 
(PCi/g) (PCi/g) (PCi/g) (PCi/L) (PCi/L) 

1.8 1.7 1.7 

0.56 0.58 0.41 

0.60 0.47 0.42 

0.56 0.46 .043 

0.68 0.50 
i 

0.47 

0.47 0.50 0.32 

., 

• 



0
APPENDIX K

(Continued)

Sample Type

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta

Location or Water (pCi/g), (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) PCi/g) (pCi/g) (pCi/g) (13CiL) (pCi/L)

G30 S 3.49 10.16 3.5 9.0 3.3 3.5

G38 S 1.12 1.81 1.1 0.81 0.66 0.52 0.55 0.47

G38 (DUP) S 1.52 2.43 1,4 0.72 0.59 0.60 0.53 0,67

G39 W 0.48 1.71 1.38 <3.8 <8 <9.8 16 16

G39 S 1.77 1.85 2.3 1.5 1.3 0.93 0.97 0.10

G48 S 0.81 2.15 1.6 <0.6 0.7 0.5 0.64 0.56 0.54

G50 S 2.0 1.3 1.2 4.9 4.0 4.0

G50 S 2.17 13.3 1.9 5.2 1.7 1.9

G57 S 1.1 4.21 <0.2 <0.6 <0.3 <0.2 2.4 2.0 2.0

G61 S 0.63 1.35 1.8 0.58 0.43 0.54 0.45 0.46

H49 W 17A4 48.4 19.55 66 44 34 1220 888

H49 (QC) W 8.1 15.6 10.07 21.1 15 14 488 353

H9 S 1.73 2.75 0.7 1.1 0.8 0.7

118 S 0.95 1.98 1.1 < 1.7 0.9 1.1

131 S 0.83 3.06 0.6 <0.6 0.6 0.6

135 (QC) S 1.02 2.99 0.4 0.7 0.6 0.4

135 S 1.02 2.99

J76.5 S 1.38 <0.5 0.40 0.31 0,36 0.36 0.33

J76.5 (DUP I) S 1.3 0.52 0.40 0.46 0.36 0.39

176.5 (DUP 2) S 1.1 0.64 0.52 0.61 0.64 0.68

LI8 S 1.03 1.90 0.6 0.8 0.5 0.6

N17 S 1.60 35.3 4.4 12 5.2 4.4

• 
Sample Type II 

Grid Soil/Sediment U-238 Th-232 Ra-226 ;-
Location or y!:ater (PCi/g)' (PCi/g) (PCi/g) 

G30 S 3.49 10.16 3.5 

G38 S 1.12 1.81 1.1 

G38 (OUP) S 1.52 2.43 1.4 

G39 W 0.48 1.71 1.38 

G39 S 1.77 1.85 2.3 

G48 S 0.81 2.15 1.6 

G50 S 2.0 

G50 S 2.17 13.3 1.9 

G57 S 1.1 4.21 <0.2 

G61 S 0.63 1.35 1.8 

H49 W 17.4 48.4 19.55 

H49 (QC) W 8.1 15.6 10.07 

H9 s 1.73 2.75 0.7 

118 s 0.95 1.98 1.1 

131 S 0.83 3.06 0.6 

135 (QC) S 1.02 2.99 0.4 

135 S 1.02 2.99 

176.5 S 1.38 <0.5 

176.5 (OUP I) S 1.3 

176.5 (OUP 2) S 1.1 

LIS S 1.03 1.90 0.6 

N17 S 1.60 35.3 4.4 

• APPENDIX K 
(Continued) 

Ra-228 Pb-214 
(pCi/g) . (PCi/g) 

9.0 3.3 

0.81 

0.72 

<3.8 <8 

1.5 

<0.6 0.7 

1.3 

5.2 1.7 

<0.6 <0.3 

0.58 

66 44 

21.1 15 

1.1 0.8 

< \.7 0.9 

<0.6 0.6 

0.7 0.6 

0.40 

0.52 

0.64 

0.8 0.5 

12 5.2 

Bi-214 
(pCi/g) 

3.5 

0.66 

0.59 

<9.8 

1.3 

0.5 

1.2 

1.9 

<0.2 

0.43 

34 

14 

0.7 

1.1 

0.6 

0.4 

0.31 

0.40 

0.52 

0.6 

4.4 

.: 
Th-228/A Ph-212 TI-208 Gross Alpha Gross Belli 

(PCi/g) (PCi/g) (pCi/g) (PCiIL) (peilL) 

0.52 0.55 0.47 

0.60 0.53 0.67 

16 16 

0.93 0.97 0.10 

0.64 0.56 0.54 

4.9 4.0 4.0 

2.4 2.0 2.0 

0.54 0.45 0.46 

1220 888 

488 353 

0,36 0.36 0.33 

0.46 0.36 0.39 

0.61 0.64 0.68 
;' 



APPENDIX K
(Continued)

Sample Typ

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta

Location or Water (pCi/g)' (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/L)

015 S 2.36 4.43 0.7 1.5 1.0 0.7

U67 S 1.43 2.53 1.1 0.61 0.48 0.74 0.77 0.54

U73 S 1.21 1.47 0.5 0.6 0.4 0.5

W60 S 1.23 2.42 <0.5 0.55 0.48 0.72 0.62 0.54

X56 S 1.68 3.32 0.6 0.7 0.6 0.9

X57 S 1.47 3.00 0.6 0.9 0.8 0.6

X61 S 1,15 2.12 <.6 0.55 0.49 0.53 0.52 0.50

Y50 S 1.66 0.7 1.0 0.6 0.7

Y56 S 1.38 2.76 0.5 0,5 0.5 0.5

Z53 $ 1.78 2.15 1.1 0.9 1.0 0.9

Z60 S 1.14 1.79 0.4 0,3 0.3 <0.2

AA44 S 1.62 4.17 0.8 0.9 1.0 0.8

AA45 S 1.44 4.17 0.7 1.4 1.0 0.7

AA49 S 1.3 41.2 0.4 0.9 0.6 0.4

BB53 S 1.03 1.47 0.70 0.46 0.46 0.53 0.43 0.39

BB55 S 0.58 1.34 0.11 0.53 0.44 0.56 0.59 0.46

BB60 S 0.93 1.31 0.3 0.3 0.3 0.3

CC43 S I.1 5.04 0.14 0.70 0.65 0.12 1.1 0.93

DD39 S 1,28 3.50 < 0.9 0.70 .064 1.1 .094 .093

DD41 S

DD45 (QC) S 1.21 4.58 .090 3.6 0.90 <0.39

DD45 S 1.43 7.54 I.1 0.73 0.63 2.6 2.1 2.2

: 

Sample Type 

Grid ~oil/Sediment U-238 Th-232 Ra-226 
Location or ~ater (PCi/g)' (PCi/g) (PCi/g) 

015 S 2.36 4.43 0.7 

U67 S 1.43 2.53 1.1 

U73 S 1.21 1.47 0.5 

W60 S 1.23 2.42 <0.5 

X56 S 1.68 3.32 0.6 

X57 S 1.47 3.00 0.6 

X61 S 1.15 2.12 <.6 

Y50 S 1.66 0.7 

Y56 S 1.38 2.76 0.5 

Z53 S 1.78 2.15 1.1 

Z60 S 1.14 1.79 0.4 

AA44 S 1.62 4.17 0.8 

AA45 S 1.44 4.17 0.7 

AA49 S 1.3 41.2 0.4 

BB53 S 1.03 1.47 0.70 

B555 S 0.58 1.34 0.11 

5560 S 0.93 1.31 0.3 

CC43 S 1.1 5.04 0.14 

0039 S 1.28 3.50 <0.9 
, 

0041 S 

0045 (QC) S 1.21 4.58 .090 

OD45 S 1.43 7.54 1.I 

• 

APPENDIX K 
(Continued) 

Ra-228 Pb-214 
(PCi/g) (PCi/g) 

1.5 1.0 

0.61 

0.6 0.4 

0.55 

0.7 0.6 

0.9 0.8 

0.55 

1.0 0.6 

0.5 0.5 

0.9 1.0 

0.3 0.3 

0.9 1.0 

1.4 1.0 

0.9 0.6 

0.46 

0.53 

0.3 0.3 

0.70 

0.70 

3.6 0.90 

0.73 

• 

Bi-214 
(PCi/g) 

0.7 

0.48 

0.5 

0.48 

0.9 

0.6 

0.49 

0.7 

0.5 

0.9 

<0.2 

0.8 

0.7 

0.4 

0.46 

0.44 

0.3 

0.65 

.064 

<0.39 

0.63 

Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta 
(PCi/g) (PCi/g) (pCi/g) (PCi/L) (PCilL) 

0.74 0.77 0.54 

0.72 0.62 0.54 

0.53 0.52 0.50 

0.53 0.43 0.39 

0.56 0.59 0.46 

0.12 1.1 0.93 

1.1 .094 .093 
,. 

2.6 2.1 2.2 

• 
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APPENDIX K

(Continued)

I Sample Type

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta
Location or Water (pCi/g), (pCi/g) (pai/g) (pCi/g) (pai/g) (Pci/g) (pCi/g) (pCi/g) (pCi/g) (Pci/L) (pCi/L)

DD47 S 1.01 1.84 <0,6 0.50 0.44 0.54 0.47 0.48

DD50 S 1.00 2.43 0,84 0.49 0.47 0.50 0.44 0.54

EE36 S 1,51 4.41 0,75 0.87 0.77 0.99 0.86 0.80

EE38 S 1,38 2.11 0.6 0.3 0.6

EE47 S 1,03 3.00 <0.6 0.69 0.62 1.0 0.99 0.81

EE47 (DUP) S 0.92 0.82 3.2 2.5 2.6

EE54 S 0,86 1.24 0.2 0.2 0.2 0.2

FF53 S 0.90 1.50 0.89 0.44 0.42 0.56 0.53 0.47

FF56 S 1.14 1.31 0,94 0.5 0.5 0.5

FF56 (QC) S 1.11 1.47 0.5 0.4 0.5 0.4

GG43 S 0.76 1.66 <0.7 0.54 0.45 0.46 0.47 0.45

GG45 S 0.95 1.77 0.98 0.52 0.45 0.70 0.62 0.59

HHS0 S 1.13 1.58 <0.7 0.51 0.44 0.56 .04

HH53 S 1.06 2.57 1.1 0.57 0.616 0.69 0.65 0.72

Settling Pond, SE S 1,26 2.19 1.3 0.7 1.1 1.3

Settling Pond, E S 2.77 2.59 4.4 4.0 4.9 4.4

Settling Pond, SW S 5.15 1.67 1.4 1.0 1.7 1.4

Settling Pond, W S 1,93 4.03 2.2 0.6 2.2 2.2

Settling Pond, N S 3.06 2.89 0.6 <0.6 0.5 0.6.

0+10, IOL S 5.65 5.1 21 22 24 21

-0+10, IOL S 5.65 21 22 24 21

-0+20 S 1.75 3.17 0.8 1 0.8 0.8

• 
Sample Type II 

Orid ~oil/Sedimen! U-238 Th-232 Ra·226 
l.o<:ation or ~atcr (pCilg)' (pCi/g) (pCi/g) 

0047 s 1.01 1.84 <0.6 

OOSO S 1.00 2.43 0.84 

EEl6 S 1.51 4.41 0.75 

EEl 8 S 1.38 2.11 0.6 

EE47 S 1.03 3.00 <0.6 

EE47 (DUp) S 

EE54 S 0.86 1.24 0.2 

FFS3 S 0.90 1.50 0.89 

FFS6 S 1.14 1.31 0.94 

FF56 (QC) S 1.J1 1.47 0.5 

0043 S 0.76 1.66 <0.7 

0045 S 0.95 1.77 0.98 

HHSO S 1.13 1.58 <0.7 

HHS3 S 1.06 2.S7 1.1 

Sellling Pond, SE S 1.26 2.19 J.3 

Settling Pond, E S 2.77 2.59 4.4 

Sellling Pond, SW S 5.15 1.67 1.4 

Senling Pond, W S 1.93 4.03 2.2 

Settling Pond, N S 3.06 2.89 0.6 

O+IO,IOL S 5.65 5.1 21 

-O+IO,IOL S 5.65 21 

"{)+20 S 1.75 3.17 0.8 

• APPENDIX K 
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Ra-228 Pb-214 
(pCilg) (pCi/g) 

0.50 

0.49 

0.87 

0.3 0.6 

0.69 

0.92 

0.2 0.2 

0.44 

0.5 0.5 

0.4 0.5 

0.54 

0.52 

0.51 

0.57 

0.7 1.1 

4.0 4.9 

1.0 1.7 

0.6 2.2 

<0.6 O.S 

22 24 

22 24 

I 0,8 

Bi-214 
(pCi/g) 

0.44 

0.47 

0.77 

0.62 

0.82 

0.2 

0.42 

0.5 

0.4 

0,45 

0,45 

0.44 

0.616 

1.3 

4.4 

1.4 

2.2 

0,6 

21 

21 

0.8 

• 
Th-228/A Pb·212 TI·208 Gross Alpha Orou Beta 

(pCi/g) (pCi/g) (pCi/g) (PCi/L) (pC ilL) 

0.54 0.47 0.48 

0.50 0.44 0.54 

0.99 0.86 0.80 

1.0 0.99 0.81 

3.2 2.5 2.6 

0.56 0.53 0.47 

0,46 0.47 0.45 

0.70 0.62 0.59 

0.56 .04 

0.69 0.65 0.72 

" 
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Sample Type

Grid Soil/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta
Location or Water (pCi/g)' (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/8) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/L)

-0+30 S 4.20 3.1 8.2 4.2 3.1

-0+50 S 1.36 1.94 1.6 <1.1 1.3 1.6

-0+50 (QC) S 1.63 9.56 14 <11 14 <7.6

-0+60 S 3.14 3.41 19 18 21 19

-0+90 S 2.10 2.61 17 14 18 17

-3 +50 (QC) S 1.63 14 <11 14 14

0+20 S 2.57 1.38 2.4 1.6 2.6 2.4

0+60, R W 0.17 <0.079 0.71 <3.9 <9.2 <11 1.3 2.6

0+30, 1OL S 0.96 1.11 0.7 <0.7 0.8 <0.8

0+60, L W 1.98 1.48 "15.2 9.9 10.4 9.0 .86 65

0+ 100, IOL S 5.71 8.86 34 30 36 34

1+10 W 0.47 0.53 1.63 <3.9 9.0 10.0 9.9 10

I + IOR W 0 1.7

1 + IOL W 0.42 <0.06 0.8 3.3 6.0 <5.6 1.5 1.8

1+ 10, IOR S 1.92 2.34 4.7 .54 6.4 4.7 _

1+20 S 2.63 7.0 4.2 7.4 7.0

1+50, IOR S 1.27 1,56 2.1 4.2 4.3 4.2

1+60 W 0.18 0 0.69 0 7800 3600

1+80, IOR S 0.89 1.62 1.9 2.8 4.4 3.8

1+80, IOL S 1.18 1.97 0.6 1.0 0.9 1.0 _ _

1+100, 10L S 2.55 12 8.1 13 12

2+20 W 6.3 6.0 10.32 30.9 <2.1 <3.2 323 221

0

Sample Type 

Grid ~oiJlSedimenl U·238 Th·232 Ra-226 
!.<xalion or ~aler (PCi/g)' (PCi/g) (PCi/g) 

-0+30 S 4.20 3.1 

-0+50 S 1.36 1.94 1.6 

-0+50 (QC) S 1.63 9.56 14 

-0+60 S 3.14 3.41 19 

-0+90 S 2.10 2.61 17 

-3+50 (QC) S 1.63 14 

0+20 S 2.57 1.38 2.4 

0+60, R W 0.17 <0.079 0.71 

0+30,IOL S 0.96 1.11 0.7 

0+60, L W 1.98 1.48 . 15.2 

0+ lOO,lOL S 5.71 8.86 34 

1+10 W 0.47 0.53 1.63 

I+IOR W 

I+IOL W 0.42 <0.06 0.8 

1+10, lOR S 1.92 2.34 4.7 

1+20 S 2.63 7.0 

I +50, lOR S 1.27 1.56 2.1 

1+60 W 0.18 0 0.69 

1+80, lOR S 0.89 1.62 1.9 

1 +80, 10L S 1.18 1.97 0.6 

l+l00,IOL S 2.55 12 

2+20 W 6.3 6.0 10.32 

• 
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Ra·228 Pb·214 
(PCi/g) (PCi/g) 

8.2 4.2 

<1.1 1.3 

<II 14 

18 21 

14 18 

<11 14 

1.6 2.6 

<3.9 <9.2 

<0.7 0.8 

9.9 10.4 

30 36 

<3.9 9.0 

3.3 6.0 

.54 6.4 

4.2 7.4 

4.2 4.3 

0 

2.8 4.4 

1.0 0.9 

8.1 13 

30.9 <2.1 

• 

Bi·214 Th·228/A Pb-212 TI-208 Gross Alpha Gross Beta 
(PCi/g) (PCi/g) (PCi/g) (PCi/g) (PCilL) (PCi/L) 

3.1 

1.6 

<7.6 

19 

17 

14 

2.4 

<11 1.3 2.6 

<0.8 

9.0 .86 65 

34 

10.0 9.9 10 

0 1.7 

<5.6 1.5 1.8 

4.7 

7.0 

4.2 

! 
7800 3600 

3.8 

1.0 
i' 

12 

<3.2 323 221 

• 
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Sample Type

Grid Soi1/Sediment U-238 Th-232 Ra-226 Ra-228 Pb-214 Bi-214 Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta

Location or Water (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCilg) (pCi/g) (PCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/L)

2+20R W 1.52 0.81 9.67 7.8 <8.8 <8.7 23 22

2+20L W 6.1 5,72 33.11 36.3 59.9 46.0 247 239

2+20, 10R S 2.67 2.93 < 1.4 < 1.0 <0.8 < 10

2+30, I1R S 2.37 4.11 12 6.2 14 12

2+60, 10L S 1.10 1.31 0.5 0.3 20.7 0.5

2+70 S 2,25 3.73 11 4.6 12 I1

2+80, IOL S 1.03 1.11 0.4 0.3 0.5 <0.3

2+90, IOL S 0,77 1.68 0.6 0.8 0.8 0.6

3+80, IOR,(QC) S 1.38 1.51 8.1 3.8 8.2 8.1

LOC-6 S 1.2 0.53 0.47 0.50 0.65 0.47

BACKGROUND I S 0.83 1.48 ^0.6 0.5 0.7 0.0

BACKGROUND 2 S 1.38 0.28 1.0 0.51 0.47 0.55 0.47 0.44

BACKGROUND 3 S 1.37 1.91 0.82 0.20 019 0.21 0.33 0.29

BACKGROUND 4 S 0.92 1.68 <0.5 0.30 0.28 0.44 0.34 0.32

BACKGROUND 5 S 1.04 1.19 0.85 0.32 0.31 0.43 0.42 0.27

BACKGROUND 6 S 0.42 1.35 0.81 0.38 0,31 0.37 0.37 0.26

J76.5 S 0.86 1.71
(BACKGROUND)

J76.5 S 0.99 1.87
(BACKGROUND)

I pCi/L for water samples

• 
Sample Type II 

Grid ~oiV~edjment U·238 Th·232 Rs·226 
Location or )Yater (PCI/g)" (PCI/g) (pCilg) 

2+20R W 1.52 0.81 9.67 

2+20L W 6.1 5.72 33.11 

2+20, lOR S 2.67 2.93 < 1.4 

2+30, lOR S 2.37 4.11 12 

2+60,IOL S I.lO 1.31 0.5 

2+70 S 2.25 3.73 II 

2+80,IOL S 1.03 1.11 0.4 

2+90, 10L S 0.77 \.68 0.6 

3 +80. 10R,(QC} S 1.38 LSI 8.1 

LOC-6 S 1.2 

BACKGROUND I S 0.83 1.48 AO.6 

BACKGROUND 2 S 1.38 0.28 1.0 

BACKGROUND 3 S 1.37 1.91 0.82 

BACKGROUND 4 S 0.92 1.68 <0.5 

BACKGROUND 5 S 1.04 /.19 0.85 

BACKGROUND 6 S 0.42 1.35 0.81 

J76.5 S 0.86 1.71 
(BACKGROUND) 

176.5 S 0.99 1.87 
(BACKGROUND) 

" pC ilL for water samples 
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Rs·228 Pb·214 
(PCi/g) (PCi/g) 

7.8 <8.8 

36.3 59.9 

< 1.0 <0.8 

6.2 14 

0.3 20.7 

4.6 12 

0.3 0.5 

0.8 0.8 

3.8 8.2 

0.53 

0.5 0.7 

0.51 

0.20 

0.30 

0.32 

0.38 

Bi·214 
(PCi/g) 

<8.7 

46.0 

< 1.0 

12 

0.5 

11 

<0.3 

0.6 

8.1 

0.47 

0.0 

Q.47 

0~19 

0.28 

0.31 

0.31 

• 
Th-228/A Pb-212 TI-208 Gross Alpha Gross Beta 

(PCi/g) (pCi/g) (pCi/g) (PCi/L) (pCi/L) 

23 22 

247 239 

0.50 0.65 0.47 

0.55 0.47 0.44 

0.21 0.33 0.29 

0.44 0.34 0.32 

0.43 0.42 0.27 

0.37 0.37 0.26 

; 
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EXECUTIVE SUMMARY

Shieldalloy Metallurgical Corporation (SMC) is seeking to decommission its Newfield,
New Jersey facility (SMC facility) so that most of the property may be released for unrestricted
use. In a small portion of the property which is referred to as the Storage Yard, there exist
several piles of legacy residual radioactive materials. SMC proposes to consolidate those
materials into a single pile ("the consolidated material") and cover the pile with an engineered
barrier to provide for their long term isolation. Access to the Storage Yard is and will remain
restricted, and the area will be maintained in accordance with the terms and conditions of a Long
Term Control (LTC) License to be issued by the U. S. Nuclear Regulatory Commission (NRC),
with the NRC providing long term oversight and control over the restricted area.

As part of the preparation of a decommissioning plan ("DP") for the facility, SMC has
undertaken a comprehensive testing and measurement program to determine the release rate of
radioactivity from the various materials that are currently present in the Storage Yard. An
important aspect of that program is to determine the potential for future leaching of radioactivity
into the ground water. The results of an ongoing test of leachability potential are reported in a
separate document.

In its DP, SMC is addressing whether licensed activities conducted in the past at the SMC. facility and the presence of these materials in the Storage Yard in an uncovered state for between
10 and 40+ years have resulted in the migration of radioactivity from the materials to the local
ground water. To answer that question, the following activities have been conducted:

0 A detailed review of the radioactivity measured in the local ground water through
sampling and analysis campaigns that have taken place between 1988 and the
present day was performed;

* An evaluation of the potential for agriculturally-induced leaching of natural
radioactivity in soil within the general Newfield area was researched; and

0 The potential presence of leached radioactivity in the soil immediately below the
materials in the Storage Yard was investigated.

The findings from these activities are described in this Report. Briefly summarized, there
is no credible evidence of radioactivity above drinking water standards in the shallow ground
water under the SMC facility. In contrast, multiple rounds of samples collected from deep wells,
including wells upgradient and sidegradient of the Storage Yard, indicate radioactivity above or
approaching the drinking water standard, as well as elevated nitrate levels. Because
agriculturally-induced leaching of natural radioactivity into the ground water is a common

occurrence in southern New Jersey, particularly when associated with elevated nitrate levels, the
* few instances of radioactivity in the ground water above drinking water standards beneath the

facility are attributable to agricultural activities that are on-going in the vicinity of the facility.

• 

• 

• 
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EXECUTIVE SUMMARY 

Shieldalloy Metallurgical Corporation (SMC) is seeking to decommission its Newfield, 
New Jersey facility (SMC facility) so that most of the property may be released for unrestricted 
use. In a small portion of the property which is referred to as the Storage Yard, there exist 
several piles of legacy residual radioactive materials. SMC proposes to consolidate those 
materials into a single pile ("the consolidated material") and cover the pile with an engineered 
barrier to provide for their long term isolation. Access to the Storage Yard is and will remain 
restricted, and the area will be maintained in accordance with the terms and conditions of a Long 
Term Control (LTC) License to be issued by the U. S. Nuclear Regulatory Commission (NRC), 
with the NRC providing long term oversight and control over the restricted area. 

As part of the preparation of a decommissioning plan ("DP") for the facility, SMC has 
undertaken a comprehensive testing and measurement program to determine the release rate of 
radioactivity from the various materials that are currently present in the Storage Yard. An 
important aspect of that program is to determine the potential for future leaching of radioactivity 
into the ground water. The results of an ongoing test of leachability potential are reported in a 
separate document. 

In its DP, SMC is addressing whether licensed activities conducted in the past at the SMC 
facility and the presence of these materials in the Storage Yard in an uncovered state for between 
10 and 40+ years have resulted in the migration of radioactivity from the materials to the local 
ground water. To answer that question, the following activities have been conducted: 

• A detailed review of the radioactivity measured in the local ground water through 
sampling and analysis campaigns that have taken place between 1988 and the 
present day was performed; 

• An evaluation of the potential for agriculturally-induced leaching of natural 
radioactivity in soil within the general Newfield area was researched; and 

• The potential presence of leached radioactivity in the soil immediately below the 
materials in the Storage Yard was investigated. 

The findings from these activities are described in this Report. Briefly summarized, there 
is no credible evidence of radioactivity above drinking water standards in the shallow ground 
water under the SMC facility. In contrast, multiple rounds of samples collected from deep wells, 
including wells upgradient and sidegradient of the Storage Yard, indicate radioactivity above or 
approaching the drinking water standard, as well as elevated nitrate levels. Because 
agriculturally-induced leaching of natural radioactivity into the ground water is a common 
occurrence in southern New Jersey, particularly when associated with elevated nitrate levels, the 
few instances of radioactivity in the ground water above drinking water standards beneath the 
facility are attributable to agricultural activities that are on-going in the vicinity of the facility. 
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Other indicators of agricultural activities that are commonly associated with the naturally
elevated radioactivity levels in southern New Jersey (e.g., low pH and elevated calcium) were
also found in ground water samples collected from the deep wells, further confirming this
interpretation. Furthermore, no leached radioactivity was found in the soil directly below the
Storage Yard stockpiles. This lack of leached radioisotopes directly below the stockpiles further
supports the conclusion that there is no link between the deep well results and the materials
present in the Storage Yard. From these findings it is reasonable to conclude that the presence of
licensed radioactive materials at the SMC facility for the past 40+ years has had no impact on the
local ground water.

• 

• 
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Other indicators of agricultural actIvItIes that are commonly associated with the naturally 
elevated radioactivity levels in southern New Jersey (e.g., low pH and elevated calcium) were 
also found in ground water samples collected from the deep wells, further confirming this 
interpretation. Furthermore, no leached radioactivity was found in the soil directly below the 
Storage Yard stockpiles. This lack of leached radioisotopes directly below the stockpiles further 
supports the conclusion that there is no link between the deep well results and the materials 
present in the Storage Yard. From these findings it is reasonable to conclude that the presence of 
licensed radioactive materials at the SMC facility for the past 40+ years has had no impact on the 
local ground water. 
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1.0 INTRODUCTION

In 1988, Oak Ridge Associated Universities (ORAU), under contract to the NRC,

performed a radiological assessment of the SMC facility.' One of the issues evaluated was

whether licensed radioactivity from the Storage Yard had moved into the ground water. The

following was stated in the report prepared by ORAU:

Soil around the slag piles is contaminated on the surface, but the contaminants appear to
be limited to the upper 30-60 cm of soil. At other locations little evidence of subsurface
soil contamination was noted. Water samples from boreholes and wells have
contamination levels well below the NRC guideline for water in unrestricted areas. With
only a few exceptions, the concentrations are below the EPA screening levels of 15 pCi/l
gross alpha and 50 pCi/I gross beta for community drinking water systems. These low
concentrations in subsurface soil and water are evidence that contamination from the site
operations is not migrating into the soil and ground water. (Berger and Luck, 1988)

As part of its site-wide decommissioning effort, and in response to NRC inquiries, SMC

has re-assessed the likelihood that its former operations at its SMC facility and the storage of

radioactive materials in the Storage Yard may have had a radiological impact on the local ground. water. A determination as to whether radioactivity may have migrated from the Storage Yard
2into the ground water over the last 40 years was made from the following:

" Research into the potential for agriculturally-induced leaching into the ground water

of radioactivity that is naturally present in soil;

* A characterization of the local ground water quality from routine sampling/analysis

campaigns that took place from 1988 to the present day; and

* A 2008 investigation into whether radioactivity can be found within the soils

immediately below the stockpiled material in the Storage Yard.

Included in this report is background information about the SMC facility and its

operations, a description of the geologic and hydrologic character of the area, a summary of

1 Berger, J. D. and A. D. Luck, Oak Ridge Associated Universities Report No. ORAU 88/G-79, "Radiological
Survey of the Shieldalloy Corporation; Newfield, New Jersey", Final Report, prepared for U. S. Nuclear Regulatory
Commission (Division of Industrial and Medical Nuclear Safety), Region I Office, July, 1988.
2 Aerial photographs from 1951, 1962, 1965, 1974 and 1986 show that licensable materials were first placed in the
Storage Yard between 1951 and 1962, with the storage volume growing through the 1986 aerial photo. This is
consistent with known production.
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In 1988, Oak Ridge Associated Universities (ORAU), under contract to the NRC, 

performed a radiological assessment of the SMC facility.1 One of the issues evaluated was 

whether licensed radioactivity from the Storage Yard had moved into the ground water. The 

following was stated in the report prepared by ORAU: 

Soil around the slag piles is contaminated on the surface, but the contaminants appear to 
be limited to the upper 30-60 cm of soil. At other locations little evidence of subsurface 
soil contamination was noted. Water samples from boreholes and wells have 
contamination levels well below the NRC guideline for water in unrestricted areas. With 
only a few exceptions, the concentrations are below the EPA screening levels of 15 pCill 
gross alpha and 50 pCiIl gross beta for community drinking water systems. These low 
concentrations in subsurface soil and water are evidence that contamination from the site 
operations is not migrating into the soil and ground water. (Berger and Luck, 1988) 

As part of its site-wide decommissioning effort, and in response to NRC inquiries, SMC 

has re-assessed the likelihood that its former operations at its SMC facility and the storage of 

radioactive materials in the Storage Yard may have had a radiological impact on the local ground 

• water. A determination as to whether radioactivity may have migrated from the Storage Yard 

into the ground water over the last 40 years2 was made from the foHowing: 

• 

• Research into the potential for agriculturally-induced leaching into the ground water 

of radioactivity that is naturally present in soil; 

• A characterization of the local ground water quality from routine sampling/analysis 

campaigns that took place from 1988 to the present day; and 

• A 2008 investigation into whether radioactivity can be found within the soils 

immediately below the stockpiled material in the Storage Yard. 

Included in this report is background information about the SMC facility and its 

operations, a description of the geologic and hydrologic character of the area, a summary of 

I Berger, J. D. and A. D. Luck, Oak Ridge Associated Universities Report No. ORAU 88/G-79, "Radiological 
Survey ofthe Shieldalloy Corporation; Newfield, New Jersey", Final Report, prepared for U. S. Nuclear Regulatory 
Commission (Division ofIndustrial and Medical Nuclear Safety), Region I Office, July, 1988. . . 
2 Aerial photographs from 1951, 1962, 1965, 1974 and 1986 show that licensable materials were first placed in the 
Storage Yard between 1951 and 1962, with the storage volume growing through the 1986 aerial photo. This is 
consistent with known production. 



SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the SMC facility"

August 2009

Rev. 1b, Page 1-2

agricultural land use patterns that may impact the leaching of natural radioactivity within this

geologic setting, the findings of the June 2008 subsurface soil investigation, and a ground water

quality assessment based on sampling and analysis campaigns that have taken place over several

years. From this information, SMC has concluded that licensed operations at Newfield and the

storage of radioactive materials in the Storage Yard have not resulted in the release of

radioactivity to the local ground water.

1.1 Background

Processing of naturally radioactive ores at the SMC facility was performed for a number

of years pursuant to a source material license issued by the NRC. The facility's operations

resulted in the presence at the site of ferrocolumbium slag, baghouse dust, and other materials

containing naturally occurring radioactive elements. Those materials have been stored since

their generation in the eastern portion of the plant property, in an area referred to as the Storage

* Yard. They have been placed on the surface of the ground, with no underlying barrier and no

cover. They have been subjected to the effects of precipitation, heat and sunlight, wind, freezing

and thawing, and other natural climatic forces for more than 40 years. Figure 1-1 shows the

Storage Yard area and identifies the various stockpiles of materials. Materials characterization

activities conducted within the Storage Yard demonstrate the greatest quantities of radioactive

materials are located in Areas 3, 4, and 6 with 80% of the total amount of uranium and thorium

being present in slag located in Area 4.

United States Geological Survey (USGS) studies (Kozinski, et al., 1995) have shown that

a combination of the geology, geochemistry, and land use in southern New Jersey has an impact

on the distribution of naturally occurring radionuclides in the ground water. Therefore, the

results of the characterization of the soils at the SMC facility and the ground water in the

facility's vicinity must be interpreted in the context of the important factors of local geology,

geochemistry and land use.

Elevated concentrations of Radium-224 (Ra-224), Radium-226 (Ra-226), and Radium-

228 (Ra-228), as well as gross alpha activity in excess of 15 pCi/I, are common in ground water

* in the aquifer system in the New Jersey Coastal Plain (Kozinski, et al., 1995; Szabo et al., 2005).

These studies demonstrated that the sum of dissolved Ra-226 and Ra-228 in 26 of 81 ground

• 

• 

• 

SHIELD ALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the SMC facility" 

August 2009 

Rev. Ib, Page 1-2 

agricultural land use patterns that may impact the leaching of natural radioactivity within this 

geologic setting, the findings of the June 2008 subsurface soil investigation, and a ground water 

quality assessment based on sampling and analysis campaigns that have taken place over several 

years. From this infonrtation, SMC has concluded that licensed operations at Newfield and the 

storage of radioactive materials in the Storage Yard have not resulted in the release of 

radioactivity to the local ground water. 

1.1 Background 

Processing of naturally radioactive ores at the SMC facility was performed for a number 

of years pursuant to a source material license issued by the NRC. The facility's operations 

resulted in the presence at the site of ferrocolumbium slag, baghouse dust, and other materials 

containing naturally occurring radioactive elements. Those materials have been stored since 

their generation in the eastern portion of the plant property, in an area referred to as the Storage 

Yard. They have been placed on the surface of the ground, with no underlying barrier and no 

cover. They have been subjected to the effects of precipitation, heat and sunlight, wind, freezing 

and thawing, and other natural climatic forces for more than 40 years. Figure 1-1 shows the 

Storage Yard area and identifies the various stockpiles of materials. Materials characterization 

activities conducted within the Storage Yard demonstrate the greatest quantities of radioactive 

materials are located in Areas 3, 4, and 6 with 80% of the total amount of uranium and thorium 

being present in slag located in Area 4. 

United States Geological Survey (USGS) studies (Kozinski, et aI., 1995) have shown that 

a combination of the geology, geochemistry, and land use in southern New Jersey has an impact 

on the distribution of naturally occurring radionuclides in the ground water. Therefore, the 

results of the characterization of the soils at the SMC facility and the ground water in the 

facility's vicinity must be interpreted in the context of the important factors of local geology, 

geochemistry and land use. 

Elevated concentrations of Radium-224 (Ra-224), Radium-226 (Ra-226), and Radium-

228 (Ra-228), as well as gross alpha activity in excess of 15 pCill, are common in ground water 

in the aquifer system in the New Jersey Coastal Plain (Kozinski, et aI., 1995; Szabo et al., 2005). 

These studies demonstrated that the sum of dissolved Ra-226 and Ra-228 in 26 of 81 ground 



SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the SMC facility"

August 2009

Rev. 1b, Page 1-3

water samples was greater than the U.S. Environmental Protection Agency's (EPA's) Maximum

Contaminant Level (MCL) for drinking water of 5 pCi/l. Concentrations were greatest in ground

water samples in the vicinity of outcrop areas of the Bridgeton Formation, where agricultural

land use is prevalent within a 500-meter (1,640-foot) radius of the sampling locations. Natural

leaching of uranium and radium from mineralogically immature sediments of the Bridgeton

Formation, and the chemical processes associated with agricultural land use in the area, may

enhance the release of some of the radionuclides to the ground water. A positive correlation was

established between dissolved Ra-226 and Ra-228 concentrations and the concentrations of other

dissolved chemical constituents, including nitrate plus nitrite (as nitrogen), chloride, magnesium,

barium, and potassium. A rank regression model shows ground water that contains nitrate plus

nitrite (as nitrogen) at levels greater than five (5) mg/l also has total radium concentrations in

excess of five (5) pCi/1 to 99 percent confidence.
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As part of its Source Water Assessment Program, the New Jersey Department of

Environmental Protection (NJDEP) has also evaluated each public water system's susceptibility

to contamination, specifically pathogens, nutrients, pesticides, volatile organic compounds

(VOCs), inorganics, radionuclides, radon, and disinfection byproduct precursors (DBPs).

Because the communities of Newfield and Vineland both obtain their potable water supplies

entirely from ground water, the associated Source Water Assessment evaluations focused on the

potential for the production wells to be impacted. NJDEP's analyses, based on sensitivity 3 and

intensity of use factors, provide susceptibility ratings (high, medium, or low) for each

contaminant category for each well and intake. A more detailed discussion of the basis for these

ratings is presented in Section 3.4.2.6 of the Environmental Report (ER). The two Borough of

Newfield wells, which are located north/northeast and upgradient of the SMC facility, rate high

in terms of susceptibility for radionuclides. Specifically, Newfield Well 5 has a high

susceptibility rating for nutrients and radionuclides, and Well 3 has a high susceptibility rating

for nutrients, radionuclides, and VOCs. Similarly, all of the Vineland public water supply wells,

including wells which are not downgradient of the SMC facility, have a high susceptibility rating

for radionuclides (NJDEP, 2004a; 2004b). These NJDEP assessments are consistent with the

results of USGS studies of ground water in the Cohansey Sand of southern New Jersey.

In 2005, 2006, and 2007, the City of Vineland Water Utility reported exceedances of the

MCLs for radium and alpha emitters, indicating in their annual water reports that the source was

erosion of natural deposits (City of Vineland Water Utility, 2005; 2006; and 2007). The highest

levels were reported in 2007, with gross alpha activity concentrations from 6.3 to 31.0 pCi/l, and

combined Ra-226/228 concentrations ranging from 2.39 to 12.11 pCi/l. As a result, radium

removal treatment systems were installed on the three wells that exhibited the highest gross alpha

and combined Ra-226/228 activities, and additional permanent radium removal systems are in

the design/construction phase for other wells.

There is agricultural land use within a 500-meter radius of the Storage Yard. Moreover,

the Bridgeton Formation- crops out in the vicinity of the SMC facility. These circumstances

3 Sensitivity factors consider the sensitivity of a water source to contamination. For example, a shallow well or
surface water source like a reservoir is more sensitive to contamination from the surface or above ground than a
deep well would be.
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suggest a potential for increased concentrations of radionuclides in the local ground water in the

vicinity of the facility from agriculturally-induced leaching of natural radioactivity in the soils.

1.2 Geologic and Hydrogeologic Setting

The SMC facility is located in the Atlantic Coastal Plain physiographic province, which

extends from the Delaware Bay in the southwest to the Raritan Bay in the northeast, and from the

Fall Line in the west to the Atlantic Ocean in the east. The Coastal Plain is a seaward

(southeast)-dipping wedge of unconsolidated sediments that range in age from Cretaceous to

Holocene. The formations comprising the Coastal Plain typically crop out in sequential bands

striking northeast-southwest, becoming older in outcrop to the northwest.

The Upper Cretaceous and most Tertiary sediments were deposited in beach and shelf

environments. Interbedded fine-grained sediments are transgressive marine deposits that formed

during major incursions of the sea. The Tertiary Kirkwood and Cohansey Sand Formations are

part of the Kirkwood-Cohansey aquifer system, which underlies the SMC facility and crops out

in more than half of Gloucester County. Local public water supply wells are generally screened

within the Kirkwood-Cohansey aquifer.

The Tertiary and Quaternary Kirkwood-Cohansey aquifer system is composed

predominantly of quartz sand and gravel of the Miocene Kirkwood Formation, the Miocene-

Pliocene Cohansey Sand, and locally, from oldest to youngest, the Pleistocene Bridgeton,

Pensauken, and Cape May Formations. Unconformities separate each of these Formations

(Hardt and Hilton, 1969; Rhodehamel, 1973). The Pensauken and Cape May Formations are not

present in the area of the SMC facility. The following are descriptions of the Kirkwood

Formation, the Cohansey Sand, and the Bridgeton Formation:

" The Kirkwood Formation consists of clay, silt, and very fine to coarse
quartzose micaceous sand, and is only a minor aquifer in the Newfield area.
The Kirkwood Formation ranges in thickness from 15 to 49 meters (50 to
160 feet).

" The Cohansey Sand is composed of fine to coarse quartz sand, lenses of
clay, and lenses of gravel. This formation dips southeast about 2 meters per
kilometer (11 feet per mile) and is approximately 40 meters (130 feet) thick
in the Newfield area. Grain size varies both vertically and laterally, which is
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• 

The Kirkwood Formation consists of clay, silt, and very fine to coarse 
quartzose micaceous sand, and is only a minor aquifer in the Newfield area. 
The Kirkwood Formation ranges in thickness from 15 to 49 meters (50 to 
160 feet). 

The Cohansey Sand is composed of fine to coarse quartz sand, lenses of 
clay, and lenses of gravel. This formation dips southeast about 2 meters per 
kilometer (11 feet per mile) and is approximately 40 meters (130 feet) thick 
in the Newfield area. Grain size varies both vertically and laterally, which is 
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consistent with deposition within a coastal environment. The Cohansey
Sand is a productive aquifer.

The Bridgeton Formation is composed of fine to very coarse quartz sand and
gravel, possibly of glacial or interglacial origins. Clast composition and
paleocurrent indicators suggest that the sediments of the Bridgeton
Formation were derived from crystalline and sedimentary rocks of the
Hudson River Valley, the Reading Prong, and the Newark Basin. Because
the source is uraniferous, the sands and gravels of the Bridgeton Formation
have the potential to be richer in minerals containing uranium and thorium
than the relatively pure quartz sands of the Cohansey Sand (Kozinski, et al.,
1995).

1.2.1 Site-Specific Geology

Erosion, deposition, cutting, and filling have altered the landscape in and around the area

of the SMC facility. These processes expose the Cohansey Sand at the ground surface at

locations where the Bridgeton Formation has been removed. Reworked sediments of the

Bridgeton Formation and the Cohansey Sand are present in stream valleys and floodplains. The. Geologic Map of New Jersey (Lewis and Kummel, 1950) indicates that the surficial sediments at

the facility and in the general Newfield area comprise the Bridgeton Formation.

The geology at the SMC facility was characterized during Superfund site investigations

that included the completion of soil borings and monitoring wells. Surficial materials are

characterized as brown sand of the Bridgeton Formation. The thickness of the Bridgeton

Formation, measured during the Remedial Investigation (TRC, 1992), ranges from 0 meters in

the vicinity of well SC-17D (located off-site and to the west of the SMC facility) to 8.5 meters

(28 feet) in the vicinity of well SC-12D, just west of the Storage Yard (see Figure 1-2 for well

locations). Four shallow soil borings located to the east of the Storage Yard (i.e., borings SB-25

through SB-28) indicated the presence of Bridgeton Formation sand to at least the total borehole

depths of 2.5 meters (8 feet).

The Cohansey Sand underlies the Bridgeton Formation at the SMC facility. The

Cohansey Sand is composed of coarse sands and little-to-trace silt in the upper 12 meters (40

feet), and generally finer sand and some silt, with some clay and silt stringers in the lower 18 to

24 meters (60 to 80 feet). Discontinuous silt and clay lenses up to 1.8 meters (6 feet) thick were

* encountered in some portions of the facility. The Kirkwood Formation, described as a gray silt
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and clay layer, was encountered at depths ranging from 37 meters (121 feet) below grade (on-site

well SC-22D) to 46.6 meters (153 feet) below grade (off-site well SC-17D).

1.2.2 Site-Specific Hydrogeology

The shallow aquifer beneath the SMC facility is comprised of two main hydrogeologic

units, based on grain size differences: the upper Cohansey Sand and the lower Cohansey Sand.

The upper Cohansey Sand is approximately 12 to 15 meters (40 to 50 feet) thick. The lower

Cohansey Sand varies in thickness between 18 and 24 meters (60 and 80 feet) and is

characterized by generally finer-grained sand and a larger percentage of silt and clay than the

upper C ohansey Sand. Shallow wells (screened above 15 meters or 50 feet) and deep wells

(screened below 15 meters) confirm the characterization of the two units.

Around the vicinity of the Storage Yard, the two hydrogeologic units are separated by a

low conductivity clay "wedge" ranging from 1.8 meters (6 feet) to 10.6 centimeters (4 inches)

thick. There is a vertical hydraulic gradient of approximately 0.5% between the two Cohansey

Sand units.

The ground water data for shallow wells are typically evaluated separately from the data

for deep wells. A tabular summary of the SMC monitoring wells located at and surrounding the

facility is provided in Table 1-1. Figure 1-2 depicts the ground water monitoring well locations

in the immediate vicinity of the SMC facility.

The ground water flow direction at the facility generally corresponds to surface

topography, which slopes gently to the southwest. Ground water contours for the upper and

lower Cohansey Sand for the July 2005 ground water monitoring event were presented in Figures

F-3 and F-4 in Appendix F of Rev. 1 of the Decommissioning Plan (IEM/TRC, 2005).

Typically, depths to ground water range from 0 at the Hudson Branch to approximately

5.2 meters (17 feet) below grade in the northwest portion of the facility. Depths to ground water

in the on-site wells have not changed significantly over the past ten years of monitoring (i.e.,

since 1998).

The Bridgeton Formation is hydraulically connected to the underlying Cohansey Sand.

* Ground water is unconfined, and the water table occurs locally within the Bridgeton Formation.

Depths to ground water in the vicinity of the Storage Yard have historically averaged 1.8 to 4.3

• 

• 

• 

SHIELDALLOY METALLURGICAL CORPORATION 
"Decommissioning Plan for the SMC facility" 

August 2009 

Rev. lb, Page 1-7 

and clay layer, was encountered at depths ranging from 37 meters (121 feet) below grade (on-site 

well SC-22D) to 46.6 meters (153 feet) below grade (off-site well SC-17D). 

1.2.2 Site-Specific Hydrogeology 

The shallow aquifer beneath the SMC facility is comprised of two main hydrogeologic 

units, based on grain size differences: the upper Cohansey Sand and the lower Cohansey Sand. 

The upper Cohansey Sand is approximately 12 to 15 meters (40 to 50 feet) thick. The lower 

Cohansey Sand varies in thickness between 18 and 24 meters (60 and 80 feet) and is 

characterized by generally finer-grained sand and a larger percentage of silt and clay than the 

upper C,ohansey Sand. Shallow wells (screened above 15 meters or 50 feet) and deep wells 

(screened below 15 meters) confirm the characterization of the two units. 

Around the vicinity of the Storage Yard, the two hydrogeologic units are separated by a 

low conductivity clay "wedge" ranging from 1.8 meters (6 feet) to 10.6 centimeters (4 inches) 

thick. There is a vertical hydraulic gradient of approximately 0.5% between the two Cohansey 

Sand units .. 

The ground water data for shallow wells are typically evaluated separately from the data 

for deep wells. A tabular summary of the SMC monitoring wells located at and surrounding the 

facility is provided in Table 1-1. Figure 1-2 depicts the ground water monitoring well locations 

in the immediate vicinity of the SMC facility. 

The ground water flow direction at the facility generally corresponds to surface 

topography, which slopes gently to the southwest. Ground water contours for the upper and 

lower Cohansey Sand for the July 2005 ground water monitoring event were presented in Figures 

F-3 and F-4 in Appendix F of Rev. 1 of the Decommissioning Plan (IEMfTRC, 2005). 

Typically, depths to ground water range from 0 at the Hudson Branch to approximately 

5.2 meters (17 feet) below grade in the northwest portion of the facility. Depths to ground water 

in the on-site wells have not changed significantly over the past ten years of monitoring (i.e., 

since 1998). 

The Bridgeton Formation is hydraulically connected to the underlying Cohansey Sand. 

Ground water is unconfined, and the water table occurs locally within the Bridgeton Formation . 

Depths to ground water in the vicinity of the Storage Yard have historically averaged 1.8 to 4.3 



SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the SMC facility"

August 2009

Rev. lb, Page 1-8

meters (6.1 to 14.2 feet) below ground surface, depending on the well location, based on

quarterly water level data collected at wells SC-11S, SC-12S and SC-13S between 2001 and

2008. The saturated zone in this area encompasses the lower portion of the Bridgeton

Formation.
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2.0 SUBSURFACE SOIL INVESTIGATION AND RESULTS

2.1 Sampling Protocol and Sample Locations

On June 19 and June 20, 2008, TRC field team members used a combination of test pit

and bucket auger methods to collect subsurface soil samples beneath and immediately next to the

stockpiled materials within the Storage Yard area. Sample locations were selected to

characterize soils beneath the stockpiles that contain most of the radioactivity in the Storage

Yard, namely the electric arc furnace slag contained in Area 4 (sample location HA-6) and the

CANAL slag (crushed electric arc furnace slag) contained in Area 3 (sample location HA-3).

Samples were also collected beneath the aluminothermic slag in Area 6 (sample location HA-5)

and the baghouse dust stockpile in Area 8 (sample location HA-4). In all cases, samples were

collected as far beneath the outer edge of the stockpiles as possible. In addition, two background

samples (HA-1 and HA-2) were collected that are representative of Bridgeton Formation

conditions. The locations of all subsurface samples, including the background samples, are

shown in Figure 2-1.

Samples were collected over consecutive 15-centimeter (6-inch) intervals, from the

ground surface to depths as great as seven feet. In some sampling locations, slag was observed

within the matrix of the near-surface soils. This appears to be the result of the intermingling of

surface soils with smaller pieces of slag. Photographs of the test pits that demonstrate this

phenomenon are included in Attachment A.

After collection, the samples were placed into coolers, removed from the Storage Yard,

and transferred to Building 117 for field screening of gross radioactivity, as described further in

Section 2.2. The GPS coordinates were determined for each sample location using a Trimble

Asset Surveyor, Version 5.22.

2.1.1 Background Sample Collection

A bucket auger method was used for sample collection at the two background sample

locations, HA-1 and HA-2. A thoroughly cleaned and decontaminated bucket auger was

advanced into the soil, with samples collected over consecutive 15-centimeter (6-inch) intervals

to the maximum depth. At background sample location HA-i, samples were collected to a depth
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SUBSURFACE SOIL INVESTIGATION AND RESULTS 

Sampling Protocol and Sample Locations 

On June 19 and June 20, 2008, TRC field team members used a combination of test pit 

and bucket auger methods to collect subsurface soil samples beneath and immediately next to the 

stockpiled materials within the Storage Yard area. Sample locations were selected to 

characterize soils beneath the stockpiles that contain most of the radioactivity in the Storage 

Yard, namely the electric arc furnace slag contained in Area 4 (sample location HA-6) and the 

CANAL slag (crushed electric arc furnace slag) contained in Area 3 (sample location HA-3). 

Samples were also collected beneath the aluminothermic slag in Area 6 (sample location HA-5) 

and the baghouse dust stockpile in Area 8 (sample location HA-4). In all cases, samples were 

collected as far beneath the outer edge of the stockpiles as possible. In addition, two background 

samples (HA-l and HA-2) were collected that are representative of Bridgeton Formation 

conditions. The locations of all subsurface samples, including the background samples, are 

shown in Figure 2-1. 

Samples were collected over consecutive I5-centimeter (6-inch) intervals, from the 

ground surface to depths as great as seven feet. In some sampling locations, slag was observed 

within the matrix of the near-surface soils. This appears to be the result of the intermingling of 

surface soils with smaller pieces of slag. Photographs of the test pits that demonstrate this 

phenomenon are included in Attachment A. 

After collection, the samples were placed into coolers, removed from the Storage Yard, 

and transferred to Building 117 for field screening of gross radioactivity, as described further in 

Section 2.2. The GPS coordinates were determined for each sample location using a Trimble 

Asset Surveyor, Version 5.22. 

2.1.1 Background Sample Collection 

A bucket auger method was used for sample collection at the two background sample 

locations, HA-I and HA-2. A thoroughly cleaned and decontaminated bucket auger was 

advanced into the soil, with samples collected over consecutive 15-centimeter (6-inch) intervals 

to the maximum depth. At background sample location HA-l, samples were collected to a depth 
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of 1.4 meters (4.5 feet), and at background sample location HA-2, samples were collected to a

depth of 1.2 meters (4 feet). Soil logs are provided in Attachment B.

For each 15-centimeter (6-inch) sample interval, the auger was emptied into a stainless

steel bowl and the sample was thoroughly mixed using a decontaminated stainless steel spoon.

Approximately one liter of the mixed solids was then placed into a ziploc bag. Each bag was

marked with a sample ID designating the sample location and depth, the date and time of sample

collection, and the initials of the person collecting the sample.

The bucket auger was decontaminated between sample locations. Sample bowls were

decontaminated between the collection of samples while sample spoons were dedicated to a

given sample interval.

2.1.2 Test Pit Sample Collection

At sample locations HA-3 through HA-6 within the Storage Yard, a backhoe was used to

excavate beneath the edges of the stockpiled material and collect subsurface soil samples. A

John Deere 310G backhoe with a 24-inch bucket, operated by KB Construction, was used for the

test pit excavations. Sample collection is described below for each of the sample locations, and

the soil logs are provided in Attachment B.

HA-3 - HA-3, which was located southwest of the CANAL slag (Area 3), intersected the
slag/soil interface and extended to a depth of 1.7 meters (5.5 feet) below the ground
surface (bgs), with some slag noted to a depth of 0.8 meters (2.5 feet) bgs. Samples were
collected at every six-inch interval from the ground surface to a depth of 1.7 meters (5.5
feet).

HA-4 - HA-4 was located southwest of the baghouse dust area (Area 8), beneath an edge
of the pile covered with slag, lime, and metal debris. Slag intermixed with sand was
observed to a depth of 0.5 meters (1.5 feet) bgs. The test pit ended at a depth of five feet
bgs. Samples were collected at 15-centimeter (six-inch) intervals from the ground
surface to a depth of 1.4 meters (4.5 feet).

HA-5 - HA-5 was located to the south of the aluminothermic slag in Area 6, between
Areas 6 and 7. Slag was incorporated in the soil matrix to a depth of 1.2 meters (4 feet)
bgs. Wet soil was encountered at a depth of 1.4 meters (4.5 feet) bgs. Due to the
thickness of intermixed soil/slag at this location, sampling continued to a depth of 2.1
meters (7 feet) bgs using a bucket auger from 1.4 to 2.1 meters (4.5 to 7 feet) bgs.
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of 1.4 meters (4.S feet), and at background sample location HA-2, samples were collected to a 

depth of 1.2 meters (4 feet). Soil logs are provided in Attachment B. 

For each IS-centimeter (6-inch) sample interval, the auger was emptied into a stainless 

steel bowl and the sample was thoroughly mixed using a decontaminated stainless steel spoon. 

Approximately one liter of the mixed solids was then placed into a ziploc bag. Each bag was 

marked with a sample ID designating the sample location and depth, the date and time of sample 

collection, and the initials of the person collecting the sample. 

The bucket auger was decontaminated between sample locations. Sample bowls were 

decontaminated between the collection of samples while sample spoons were dedicated to a 

given sample interval. 

2.1.2 Test Pit Sample Collection 

At sample locations HA-3 through HA-6 within the Storage Yard, a backhoe was used to 

excavate beneath the edges of the stockpiled material and collect subsurface soil samples. A 

John Deere 3100 backhoe with a 24-inch bucket, operated by KB Construction, was used for the 

test pit excavations. Sample collection is described below for each of the sample locations, and 

the soil logs are provided in Attachment B. 

HA-3 - HA-3, which was located southwest of the CANAL slag (Area 3), intersected the 
slag/soil interface and extended to a depth of 1.7 meters (S.S feet) below the ground 
surface (bgs), with some slag noted to a depth of 0.8 meters (2.5 feet) bgs. Samples were 
collected at every six-inch interval from the ground surface to a depth of 1.7 meters (S.S 
feet). 

HA-4 - HA-4 was located southwest of the baghouse dust area (Area 8), beneath an edge 
of the pile covered with slag, lime, and metal debris. Slag intermixed with sand was 
observed to a depth of O.S meters (1.5 feet) bgs. The test pit ended at a depth of five feet 
bgs. Samples were collected at IS-centimeter (six-inch) intervals from the ground 
surface to a depth of 1.4 meters (4.S feet). 

HA-S - HA-S was located to the south of the aluminothermic slag in Area 6, between 
Areas 6 and 7. Slag was incorporated in the soil matrix to a depth of 1.2 meters (4 feet) 
bgs. Wet soil was encountered at a depth of 1.4 meters (4.S feet) bgs. Due to the 
thickness of intermixed soil/slag at this location, sampling continued to a depth of 2.1 
meters (7 feet) bgs using a bucket auger from 1.4 to 2.1 meters (4.S to 7 feet) bgs. 
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Samples were collected at every 15-centimeter (six-inch) interval from the surface to a
depth of 2.1 meters (7 feet). To determine if the wet soil encountered at a depth of 1.4
meters (4.5 feet) was due to perched water, nearby well SC-iiS (see Figure 1-2 for
location) was gauged immediately after completion of the test pit. The depth to ground
water at SC- IIS was four meters (13 feet) bgs, supporting the conclusion that the wet soil
encountered at location HA-5 was due to localized perched ground water and not the true
water table.

HA-6 - HA-6 was located to the west of the northwest portion of the electric arc furnace
slag contained in Area 4. Little or no slag was observed as being intermixed with the soil
below the ground surface at this location. The test pit ended at a depth of 1.4 meters (4.5
feet) bgs, with samples collected at 15-centimeter (six-inch) intervals from the ground
surface to that depth.

A standard round-point shovel, decontaminated between sample intervals, was utilized to

collect samples for each 15 centimeter (six-inch) interval of the test pit sidewalls for the sample

locations described above. Each sample was transferred to a decontaminated stainless-steel

bowl, homogenized using a dedicated stainless steel spoon, and then transferred into a ziploc

bag. Each bag was marked as described in Section 2.1.1 above.

2.2 Field Screening of Samples

After collection, the samples were transferred from the Storage Yard to Building D-1 17

where they were field-screened for the presence of radioactivity. The results were recorded on

the sample collection log. Field screening was conducted by IEM personnel pursuant to IEM

Procedure No. RSP-106, "Radionuclide Screening of Slag and Baghouse Dust at Newfield",

Rev. 0, June 12, 2008, a copy of which is included in Attachment G. The qualifications of the

IEM employee conducting the screening are presented in Attachment C. Attachment D contains

a copy of the Field Activity Daily Logs that were maintained during the on-site effort.

The instruments used for the field screening included the following:

* Ludlum Model 19 microRem Meter for ambient gamma measurements;
" Ludlum Model 12 ratemeter with a Ludlum 44-9 pancake GM probe for surface

contamination measurements; and
" Ludlum Model 2241 ratemeter with a Model 44-10 sodium iodide detector for the

field screening of the samples.
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Samples were collected at every 15-centimeter (six-inch) interval from the surface to a 
depth of 2.1 meters (7 feet). To determine if the wet soil encountered at a depth of 1.4 
meters (4.5 feet) was due to perched water, nearby well SC-llS (see Figure 1-2 for 
location) was gauged immediately after completion of the test pit. The depth to ground 
water at SC-IIS was four meters (13 feet) bgs, supporting the conclusion that the wet soil 
encountered at location HA-5 was due to localized perched ground water and not the true 
water table. 

HA-6 - HA-6 was located to the west of the northwest portion of the electric arc furnace 
slag contained in Area 4. Little or no slag was observed as being intermixed with the soil 
below the ground surface at this location. The test pit ended at a depth of 1.4 meters (4.5 

. feet) bgs, with samples collected at 15-centimeter (six-inch) intervals from the ground 
surface to that depth. 

A standard round-point shovel, decontaminated between sample intervals, was utilized to 

collect samples for each 15 centimeter (six-inch) interval of the test pit sidewalls for the sample 

locations described above. Each sample was transferred to a decontaminated stainless-steel 

bowl, homogenized using a dedicated stainless steel spoon, and then transferred into a ziploc 

• bag. Each bag was marked as described in Section 2.1.1 above. 

• 

2.2 Field Screening of Samples 

After collection, the samples were transferred from the Storage Yard to Building D-117 

where they were field-screened for the presence of radioactivity. The results were recorded on 

the sample collection log. Field screening was conducted by IEM personnel pursuant to IEM 

Procedure No. RSP-106, "Radionuclide Screening of Slag and Baghouse Dust at Newfield", 

Rev. 0, June 12, 2008, a copy of which is included in Attachment G. The qualifications of the 

IEM employee conducting the screening are presented in Attachment C. Attachment D contains 

a copy of the Field Activity Daily Logs that were maintained during the on-site effort. 

The instruments used for the field screening included the following: 

• Ludlum Model 19 microRem Meter for ambient gamma measurements~ 
• Ludlum Model 12 ratemeter with a Ludlum 44-9 pancake GM probe for surface 

contamination measurements; and 
• Ludlum Model 2241 ratemeter with a Model 44-10 sodium iodide detector for the 

field screening of the samples. 
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Each instrument was checked prior to use to ensure proper functioning, response checked to a

reference radiation source, and inspected for physical damage.

Background measurements were made in the parking lot of the facility, near the south-

west access gate. Average background for the Model 19 was six microRem/hr. For the Model

2241/44-10, the background averaged approximately 4,000 counts per minute (cpm).

Background for the Ludlum Model 12/44-9 varied from 50 to 60 cpm in Building D-1 17 and in

the facility parking lot, and up to 200-300 cpm near the Storage Yard access point. A separate

background for the Model 2241/44-10 was obtained in Building D 117 where the samples were

field screened. These results were approximately 5000 to 6000 cpm. Attachment E contains the

instrument records for this project.

In Building D-117, two processing areas were designated: the first area for sample

storage and the second area for sample handling and screening. A baseline contamination survey

was performed in each area in order to characterize the pre-work radiological conditions (see

Attachment F). After the survey was complete, the floors were covered with plastic sheeting.

On June 20, 2008, the samples in the ziploc bags were subject to gross radioactivity

scanning using the Model 2241/44-10. Those with count rates above background had a portion

of their contents transferred into a one-liter Marinelli beaker, which was subsequently field-

screened pursuant to RSP-106 (see Attachment G). Ambient exposure rates in the work area

were monitored at least hourly throughout the screening process.

Upon completion of the screening, each sample aliquot in the Marinelli beaker was

returned to its respective ziploc bag, and the bag was placed into a sample cooler. Those bags

that exhibited background levels of radioactivity during the gross radioactivity scans were also

placed into sample coolers for subsequent storage.

A chain-of-custody form was prepared for the filled coolers (see Attachment H).

Custody of each cooler was then relinquished to the SMC Radiation Safety Officer, who moved

the coolers into a locked room adjacent to the Building D-1 17. A post-operational contamination

survey of the work areas in Building D- 117 was performed and documented. The results of the

survey demonstrated no radiological contamination due to the field screening (see Attachment

A F).
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Each instrument was checked prior to use to ensure proper functioning, response checked to a 

reference radiation source, and inspected for physical damage. 

Background measurements were made in the parking lot of the facility, near the south­

west access gate. Average background for the Model 19 was six nllcroRemlhr. For the Model 

2241144-10, the background averaged approximately 4,000 counts per minute (cpm). 

Background for the Ludlum Model 12/44-9 varied from 50 to 60 cpm in Building D-l17 and in 

the facility parking lot, and up to 200-300 cpm near the Storage Yard access point. A separate 

background for the Model 2241144-10 was obtained in Building Dl17 where the samples were 

field screened. These results were approximately 5000 to 6000 cpm. Attachment E contains the 

instrument records for this project. 

In Building D-117, two processing areas were designated: the first area for sample 

storage and the second area for sample handling and screening. A baseline contamination survey 

was performed in each area in order to characterize the pre-work radiological conditions (see 

Attachment F). After the survey was complete, the floors were covered with plastic sheeting. 

On June 20, 2008, the samples in the ziploc bags were subject to gross radioactivity 

scanning using the Model 2241144-10. Those with count rates above background had a portion 

of their contents transferred into a one-liter Marinelli beaker, which was subsequently field­

screened pursuant to RSP-106 (see Attachment G). Ambient exposure rates in the work area 

were monitored at least hourly throughout the screening process. 

Upon completion of the screening, each sample aliquot in the Marinelli beaker was 

returned to its respective ziploc bag, and the bag was placed into a sample cooler. Those bags 

that exhibited background levels of radioactivity during the gross radioactivity scans were also 

placed into sample coolers for subsequent storage. 

A chain-of-custody form was prepared for the filled coolers (see Attachment H). 

Custody of each cooler was then relinquished to the SMC Radiation Safety Officer, who moved 

the coolers into a locked room adjacent to the Building D-117. A post-operational contamination 

survey of the work areas in Building D-117 was performed and documented. The results of the 

survey demonstrated no radiological contamination due to the field screening (see Attachment 

F). 



SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the SMC facility"

August 2009

Rev. lb, Page 2-5

2.3 Interpretation of Screening Results

Aliquots from ten of the field-screened samples were sent to an off-site laboratory for

radionuclide analyses for use in generating a calibration curve for the gross radioactivity

screening results, pursuant to RSP-106. The aliquots were selected to represent a range of count

rates, from low to high. At the laboratory, the moisture content of each sample was measured,

and the samples were then prepared (by drying, grinding, sieving, sealing into a counting

container, etc.), stored for at least 21 days from the date of sample preparation, and then analyzed

by the methodology of gamma spectroscopy. Attachment I contains the Certificates of Analysis.

For the 10 aliquots, a regression analysis between the analytical results for thorium,

uranium, and radium and the corresponding radioactivity screening values produced the

following results:

" Thorium (Ac-228): X-coefficient = 0.0010; intercept = 1.579; and R2= 83%.

* Uranium (Th-234): X-coefficient = 0.0008; intercept = 0.959; and Ra= 22%.4

" Radium (Bi-214): X-coefficient = 0.0006; intercept = 1.427; and R2 = 99%.

These results translate into the following equations that model the correlation between the

analyzed isotopic concentrations and the screening values:

" Th-232 (pCi/g) = cpm (net) x 0.0010 + 1.579

* U-238 (pCi/g) = cpm (net) x 0.0008 + 0.959

* Ra-226 (pCi/g) = cpm (net) x 0.0006 + 1.427

A table showing the calculated and measured radionuclide concentrations, along with the

recorded visual observations (see Attachment J), demonstrates that radioactivity levels clearly

above background were present only in those samples that contained visible amounts of slag or

4 Two of the analytical results for Th-234 were atypical of those that expected from a natural distribution of thorium
and uranium isotopes: Lab ID 20080583-03 (Client ID HA-1/0.0-0.5) and Lab ID 20080585-05 (Client ID HA-
3/1.0-1.5). Nonetheless, these results, although likely attributable to an analytical anomaly, were included in the
regression analysis, and the goodness of fit reflects the variation.
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Aliquots from ten of the field-screened samples were sent to an off-site laboratory for 

radionuclide analyses for use in generating a calibration curve for the gross radioactivity 

screening results, pursuant to RSP-106. The aliquots were selected to represent a range of count 

rates, from low to high. At the laboratory, the moisture content of each sample was measured, 

and the samples were then prepared (by drying, grinding, sieving, sealing into a counting 

container, etc.), stored for at least 21 days from the date of sample preparation, and then analyzed 

by the methodology of gamma spectroscopy. Attachment I contains the Certificates of Analysis. 

For the 10 aliquots, a regression analysis between the analytical results for thorium, 

uranium, and radium and the corresponding radioactivity screening values produced the 

following results: 

• Thorium (Ac-228): X-coefficient = 0.0010; intercept = 1.579; and R2= 83%. 

• Uranium (Th-234): X-coefficient = 0.0008; intercept = 0.959; and R2 = 22%.4 

• Radium (Bi-214): X-coefficient = 0.0006; intercept = 1.427; and R2= 99%. 

These results translate into the following equations that model the correlation between the 

analyzed isotopic concentrations and the screening values: 

• Th-232 (pCi/g) = cpm (net) x 0.0010 + 1.579 

• U-238 (pCi/g) = cpm (net) x 0.0008 + 0.959 

• Ra-226 (pCi/g) = cpm (net) x 0.0006 + 1.427 

A table showing the calculated and measured radionuclide concentrations, along with the 

recorded visual observations (see Attachment J), demonstrates that radioactivity levels clearly 

above background were present only in those samples that contained visible amounts of slag or 

4 Two of the analytical results for Th-234 were atypical of those that expected from a natural distribution of thorium 
and uranium isotopes: Lab ID 20080583-03 (Client ID HA-1I0.0-0.5) and Lab ID 20080585-05 (Client ID HA-
3/1.0-1.5). Nonetheless, these results, although likely attributable to an analytical anomaly, were included in the 
regression analysis, and the goodness of fit reflects the variation. 
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baghouse dust. Soil samples collected from below the depth where slag or baghouse dust was

identified exhibited radionuclide concentrations that were undistinguishable from background

(i.e., less than about 2 pCi/g) and isotopic distributions that are typical for both SMC facility

materials and for natural soil (i.e., approximately equal concentrations of uranium, thorium and

radium).5

For example, samples collected at location HA-3 exhibit thorium, uranium or radium

concentrations in excess of a nominal 2 pCi/g background concentration to a depth of about 2.5

feet bgs. The field notes for that test pit show slag was present to a depth of 2.5 feet bgs.

However, below 2.5 feet, the radionuclide concentrations are within the range of background, the

isotopic ratios are approximately equal, and the field notes indicate that slag is not present.

Similarly, samples collected at location HA-4 exhibit radionuclide concentrations above 2 pCi/g

and the visual presence of slag and sand (likely baghouse dust) to a depth of about 1 foot. At

greater depths, the radionuclide concentrations are indistinguishable from background, the

isotopic ratios approximately equal and no slag is identified.

It is also important to note that for all of the test pits, radionuclide concentrations above

background levels were only observed to a maximum depth of one meter (three feet) bgs (i.e.,

sample locations HA-3 and HA-5), which is well-above the depth to ground water under the

Storage Yard (i.e., from 6 feet in the northeast comer to 4.3 meters (14 feet) in the northwest

corner). This provides additional evidence that no radioactivity from the SMC facility has

migrated to the water table, and thus it is reasonable to conclude, from the screening and analysis

of soil under the various stockpiles in the Storage Yard, that radioactivity has not come in

contact with the ground water and that no leaching of the more environmentally mobile isotopes

(i.e., those of radium) has taken place. The absence of elevated radioactivity levels in the soil

between the base of the stockpiles of slag (HA-3, HA-5 and HA-6) or baghouse dust (HA-4) and

the water table further demonstrates that migration has not occurred since the time of initial

placement of the slag in the Storage Yard over 40 years ago.

5 Because all testing performed to date on SMC's slag and baghouse dust demonstrates the uranium and thorium
therein are tightly bound and that surface radium is mobilized only under highly basic conditions, if leaching
contributed to the radionuclide concentrations in the subsurface soil layers, one would expect results that were
enriched in radium.
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baghouse dust. Soil samples collected from below the depth where slag or baghouse dust was 

identified exhibited radionuclide concentrations that were undistinguishable from background 

(i.e., less than about 2 pCi/g) and isotopic distributions that are typical for both SMC facility 

materials and for natural soil (i.e., approximately equal concentrations of uranium, thorium and 

radium).5 

For example, samples collected at location HA-3 exhibit thorium, uranium or radium 

concentrations in excess of a nominal 2 pCi/g background concentration to a depth of about 2.5 

feet bgs. The field notes for that test pit show slag was present to a depth of 2~5 feet bgs. 

However, below 2.5 feet, the radionuclide concentrations are within the range of background, the 

isotopic ratios are approximately equal, and the field notes indicate that slag is not present. 

Similarly, samples collected at location HA-4 exhibit radionuclide concentrations above 2 pCi/g 

and the visual presence of slag and sand (likely baghouse dust) to a depth of about 1 foot. At 

greater depths, the radionuclide concentrations are indistinguishable from background, the 

isotopic ratios approximately equal and no slag is identified . 

It is also important to note that for all of the test pits, radionuclide concentrations above 

background levels were only observed to a maximum depth of one meter (three feet) bgs (i.e., 

sample locations HA-3 and HA-5), which is well-above the depth to ground water under the 

Storage Yard (i.e., from 6 feet in the northeast comer to 4.3 meters (14 feet) in the northwest 

comer). This provides additional evidence that no radioactivity from the SMC facility has 

migrated to the water table, and thus it is reasonable to conclude, from the screening and analysis 

of soil under the various stockpiles in the Storage Yard, that radioactivity has not come in 

contact with the ground water and that no leaching of the more environmentally mobile isotopes 

(i.e., those of radium) has taken place. The absence of elevated radioactivity levels in the soil 

between the base of the stockpiles of slag (HA-3, HA-5 and HA-6) or baghouse dust (HA-4) and 

the water table further demonstrates that migration has not occurred since the time of initial 

placement of the slag in the Storage Yard over 40 years ago. 

5 Because all testing performed to date on SMC's slag and baghouse dust demonstrates the uranium and thorium 
therein are tightly bound and that surface radium is mobilized only under highly basic conditions, if leaching 
contributed to the radionucIide concentrations in the subsurface soil layers, one would expect results that were 
emiched in radium. 
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3.0 GROUND WATER QUALITY CHARACTERIZATION AND

INTERPRETATION

The radiological content of the ground water at the SMC facility and in the adjacent areas

has been assessed frequently over the course of recent years through the performance of

radioactivity analyses in connection with ground water monitoring events, including those in

connection with regularly scheduled CERCLA chemical ground water monitoring. These events

have included the characterization of ground water both at the SMC facility and at off-site

(including upgradient) locations.

3.1 Summary of Ground Water Sampling Events and Results

Several rounds of ground water sampling for radioactivity were conducted from the late

1980s through 1990, in 1995, and then again in 2004, 2005, 2007, and 2008. Measured

radionuclide concentrations obtained in those sampling rounds were compared to drinking water

O standards set by the EPA.

Drinking water standards have been established by EPA for combined Ra-226/228 (5

picocuries per liter or pCi/1 standard), uranium (30 ug/l standard), for gross alpha activity (15

pCi/1) and for gross beta/photon emitter activity (four mremryr dose potential). For beta-photon

emitter activity, the screening level of 50 pCi/I defined at 40 CFR 141 was used in the evaluation

of ground water quality.

The wells that were included in the radiologic ground water monitoring events and the

years in which they were sampled are indicated on Figure 3-1. Monitoring included on-site

monitoring wells and USGS observation well OBS-2A (representative of background

conditions), as well as select off-site well locations, which are indicated in Figure 3-2. The

purpose of these analyses was to determine if licensed radioactivity has impacted ground water

beneath the facility. During some events, both filtered and unfiltered ground water samples were

analyzed to determine the effects of suspended solids on ground water quality data.

The results of the radiological ground water analyses are summarized by well location in

Table 3-1. For the ground water samples collected in the late 1980s through 1990 by Dan Raviv. Associates (DRAI, 1990), when isotopic analyses were conducted, all results were less than 5

pCi/l. Gross alpha activities were also below the 15 pCi/l drinking water standard. The highest

• 

• 

• 

3.0 

SHIELD ALLOY METALLURGICAL CORPORA nON 
"Decommissioning Plan for the SMC facility" 

August 2009 

GROUND WATER QUALITY CHARACTERIZATION AND 

INTERPRETATION 

Rev. Ib, Page 3-1 

The radiological content of the ground water at the SMC facility and in the adjacent areas 

has been assessed frequently over the course of recent years through the perfonnance of 

radioactivity analyses in connection with ground water monitoring events, including those in 

connection with regularly scheduled CERCLA chemical ground water monitoring. These events 

have included the characterization of ground water both at the SMC facility and at off-site 

(including upgradient) locations. 

3.1 Summary of Ground Water Sampling Events and Results 

Several rounds of ground water sampling for radioactivity were conducted from the late 

1980s through 1990, in 1995, and then again in 2004, 2005, 2007, and 2008. Measured 

radionuclide concentrations obtained in those sampling rounds were compared to drinking water 

standards set by the EPA. 

Drinking water standards have been established by EPA for combined Ra-226/228 (5 

picocuries per liter or pCi/1 standard), uranium (30 ugil standard), for gross alpha activity (15 

pCill) and for gross beta/photon emitter activity (four mrem/yr dose potential). For beta-photon 

emitter activity, the screening level of 50 pCiIl defined at 40 CPR 141 was used in the evaluation 

of ground water quality. 

The wells that were included in the radiologic ground water monitoring events and the 

years in which they were sampled are indicated on Figure 3-1. Monitoring included on-site 

monitoring wells and USGS observation well OBS-2A (representative of background 

conditions), as well as select off-site well locations, which are indicated in Figure 3-2. The 

purpose of these analyses was to detennine if licensed radioactivity has impacted ground water 

beneath the facility. During some events, both filtered and unfiltered ground water samples were 

analyzed to determine the effects of suspended solids on ground water quality data. 

The results of the radiological ground water analyses are summarized by well location in 

Table 3-1. For the ground water samples collected in the late 1980s through 1990 by Dan Raviv 

Associates (DR AI, 1990), when isotopic analyses were conducted, all results were less than 5 

pCi/l. Gross alpha activities were also below the 15 pCiIl drinking water standard. The highest 
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detected level of gross beta activity was 530 pCi/1 in an unfiltered sample collected at well SC-

13S. Exceedances of the gross beta screening level of 50 pCi/l were also detected in a filtered

sample collected from well SCIiS and in filtered and unfiltered samples from well SC-12S.

Wells W2, W3, and A, however, were consistently below the standards/screening levels for both

gross alpha and beta activity.

In July 1995, ground water samples were collected from wells A, W2(R), SC-I1S(R),

SC-12S, SC-13S, and SC-14S and analyzed for Actinium-228, Bismuth-214, Lead-212, Lead-

214, and Thallium-208. No exceedances of standards or screening criteria were identified.

The annual Superfund-related ground water sampling event conducted in April 2004

included the collection of additional sample volumes to undergo radiochemical analysis (TRC,

2004). At the request of the NJDEP, ground water from select well locations surrounding the

Storage Yard was analyzed for gross alpha activity, gross beta activity, Ra-226, Ra-228, and

Uranium-238 (U-238). In addition, samples from USGS observation well OBS-2A (an off-site

* upgradient well) were submitted for radiochemical analysis. Samples were collected for both

filtered and unfiltered analyses. For the filtered samples, the sediment removed by the filter was

also analyzed for U-238.

None of the wells, including USGS observation well OBS-2A, exhibited gross alpha, Ra-

226, Ra-228 or U-238 concentrations in excess of applicable drinking water standards. One of

the monitoring wells (SC-12S) exhibited gross beta levels (in the unfiltered sample) that

exceeded the 50 pCi/I screening level. The unfiltered sample from monitoring well SC-12S

exhibited 128 pCi/l gross beta, which was confirmed by the duplicate sample (SC-32S at 115

pCi/I). Another set of samples was collected from SMC wells SC-25S, SC-i IS, SC-12S, and

SC-13S on April 13, 2005. A Borough of Newfield well was also sampled at that time to obtain

representative background levels. The samples (both filtered and unfiltered fractions) were

analyzed for gross alpha/beta, isotopic thorium, isotopic uranium, and isotopic radium. The

results of this sampling round are included in Table 3-1. The non-radium isotopes met the

EPA's drinking water standard for non-radium nuclides. The combined Ra-226 and Ra-228

results for two on-site wells (SC- I1S and SC-13S) and for the background Borough well were

* slightly higher than 5 pCi/l, the MCL for combined Ra-226 and Ra-228. The results of the single

sample collected from the Borough well did not indicate non-compliance with the drinking water
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detected level of gross beta activity was 530 pCiIl in an unfiltered sample collected at well SC-

13S. Exceedances of the gross beta screening level of 50 pCi/1 were also detected in a filtered 

sample collected from well SCllS and in filtered and unfiltered samples from well SC-12S. 

Wells W2, W3, and A, however, were consistently below the standards/screening levels for both 

gross alpha and beta activity. 

In July 1995, ground water samples were collected from wells A, W2(R), SC-llS(R), 

SC-12S, SC-13S, and SC-14S and analyzed for Actinium-228, Bismuth-214, Lead-212, Lead-

214, and Thallium-208. No exceedances of standards or screening criteria were identified. 

The annual Superfund-related ground water sampling event conducted in April 2004 

included the collection of additional sample volumes to undergo radiochemical analysis (TRC, 

2004). At the request of the NJDEP, ground water from select well locations surrounding the 

Storage Yard was analyzed for gross alpha activity, gross beta activity, Ra-226, Ra-228, and 

Uranium-238 (U-238). In addition, samples from USGS observation well OBS-2A (an off-site 

upgradient well) were submitted for radiochemical analysis. Samples were collected for both 

filtered and unfiltered analyses. For the filtered samples, the sediment removed by the filter was 

also analyzed for U-238. 

None of the wells, including USGS observation well OBS-2A, exhibited gross alpha, Ra-

226, Ra-228 or U-238 concentrations in excess of applicable drinking water standards. One of 

the monitoring wells (SC-12S) exhibited gross beta levels (in the unfiltered sample) that 

exceeded the 50 pC ill screening level. The unfiltered sample from monitoring well SC-12S 

exhibited 128 pCiIl gross beta, which was confirmed by the duplicate sample (SC-32S at 115 

pCiIl). Another set of samples was collected from SMC wells SC-25S, SC-llS, SC-12S, and 

SC-13S on April 13,2005. A Borough of Newfield well was also sampled at that time to obtain 

representative background levels. The samples (both filtered and unfiltered fractions) were 

analyzed for gross alphalbeta, isotopic thorium, isotopic uranium, and isotopic radium. The 

results of this sampling round are included in Table 3-1. The non~radium isotopes met the 

EPA's drinking water standard for non-radium nuclides. The combined Ra-226 and Ra-228 

results for two on-site wells (SC-llS and SC-13S) and for the background Borough well were 

slightly higher than 5 pCi/I, the MCL for combined Ra-226 and Ra-228. The results of the single 

sample collected from the Borough well did not indicate non-compliance with the drinking water 
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standards because compliance with those standards for public water supplies is assessed based on

annual average radionuclide concentrations (i.e., average of quarterly monitoring results, not a

single measurement).

Additional radiological ground water sampling and analyses were conducted in July

2007, March 2008, and July 2008. In July 2007, samples were collected from wells A, W2(R),

SC-I1S(R), SC-12S, SC-12D, SC-14S, SC-20S, SC-20D, SC-22S, SC-25S, SC-26D, IWC-2,

IWC-3, and SC-32D as well as Newfield wells #3 and 5. The July 2007 samples were subjected

to gross alpha/beta analysis (including 48-hour assessments), Potassium-40 (by gamma

spectroscopy), isotopic thorium, isotopic uranium, and isotopic radium analyses. Sampling of

wells SC-20S and SC-20D was also conducted in March 2008, with the samples analyzed only

for isotopic radium. For the July 2007 sampling event, gross beta activities in filtered and

unfiltered samples collected from well SC-12S exceeded the 50 pCi/I screening level, and the

gross alpha activities in the unfiltered samples from wells SC-12S, SC-20D,-and Newfield Well. #5 exceeded the 15 pCi/I standard. The 5 pCi/I standard for combined radium was not exceeded

in wells SC-12S or Newfield Well #5, but was exceeded in well SC-20D (where Ra-226 was

detected at 3.34 +/- 0.360 pCi/L and Ra-228 was detected at 3.46 +/- 0.065 pCi/L). This

measurement for well SC-20D, which was thought to be attributable to seasonal variations, was

repeated in the March 2008 sampling round, at which time the total radium concentrations were

only slightly above the standard (Ra-226 was detected at 3.02 +/- 0.344 and Ra-228 was detected

at 3.09 +/- 0.76).
In July 2008, samples were collected from wells A, W2(R), SC-I1S(R), SC-12S, SC-

12D, SC-13S(R), SC-14S, SC-20S, SC-20D, and SC-25S, as well as Newfield wells #3 and 5

and USGS observation well OBS-2A. The July 2008 samples were analyzed for isotopic radium

and the presence of other, non-radiological, parameters of interest (barium, magnesium, calcium,

aluminum, alkalinity, chloride, and nitrate), as identified by the USGS studies discussed in

Section 1.1. Field measurements of pH and oxidation/reduction potential were also made. In the

July 2008 sampling event, the combined radium concentration in well SC-20D again slightly

exceeded the 5 pCi/l standard (Ra-226 was detected at 4.59 +/- 0.485 pCi/L and Ra-228 was

A, detected at 2.20 +/- 0.527 pCi/L), and the combined radium concentration in Newfield Well #5,
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standards because compliance with those standards for public water supplies is assessed based on 

annual average radionuclide concentrations (i.e., average of quarterly monitoring results, not a 

single measurement). 

Additional radiological ground water sampling and analyses were conducted in July 

2007, March 2008, and July 2008. In July 2007, samples were collected from wells A, W2(R), 

SC-llS(R), SC-12S, SC-12D, SC-14S, SC-20S, SC-20D, SC-22S, SC-25S, SC-26D, IWC-2, 

IWC-3, and SC-32D as well as Newfield wells #3 and 5. The July 2007 samples were subjected 

to gross alphalbeta analysis (including 48-hour assessments), Potassium-40 (by gamma 

spectroscopy), isotopic thorium, isotopic uranium, and isotopic radium analyses. Sampling of 

wells SC-20S and SC-20D was also conducted in March 2008, with the samples analyzed only 

for isotopic radium. For the July 2007 sampling event, gross beta activities in filtered and 

unfiltered samples collected from well SC-12S exceeded the 50 pCi/1 screening level, and the 

gross alpha activities in the unfiltered samples from wells SC-12S, SC-20D,and Newfield Well 

#5 exceeded the 15 pCiIl standard. The 5 pCiIl standard for combined radium was not exceeded 

in wells SC-12S or Newfield Well #5, but was exceeded in well SC-20D (where Ra-226 was 

detected at 3.34 +1- 0.360 pCi/L and Ra-228 was detected at 3.46 +1- 0.065 pCilL). This 

measurement for well SC-20D, which was thought to be attributable to seasonal variations, was 

repeated in the March 2008 sampling round, at which time the total radium concentrations were 

only slightly above the standard (Ra-226 was detected at 3.02 +1- 0.344 and Ra-228 was detected 

at 3.09 +1- 0.76). 

In July 2008, samples were collected from wells A, W2(R), SC-llS(R), SC-12S, SC-

12D, SC-13S(R), SC-14S, SC-20S, SC-20D, and SC-25S, as well as Newfield wells #3 and 5 

and USGS observation well OBS-2A. The July 2008 samples were analyzed for isotopic radium 

and the presence of other, non-radiological, parameters of interest (barium, magnesium, calcium, 

aluminum, alkalinity, chloride, and nitrate), as identified by the USGS studies discussed in 

Section 1.1. Field measurements of pH and oxidation/reduction potential were also made. In the 

July 2008 sampling event, the combined radium concentration in well SC-20D again slightly 

exceeded the 5 pCill standard (Ra-226 was detected at 4.59 +1- 0.485 pCilL and Ra-228 was 

detected at 2.20 +1- 0.527 pCilL), and the combined radium concentration in Newfield Well #5, 
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which is screened within the deep Cohansey Sand, was below the 5 pCi/1 standard (Ra-226 was

detected at 1.25 +/- 0.259 pCi/L and Ra-228 was detected at 1.34 +/- 0.058 pCi/L).

3.2 Evaluation of Ground Water Results

Based on all the ground water characterization data, exceedances of the 5 pCi/l standard

for combined radium isotopes have occurred only in isolated locations and sampling events (i.e.,

well SC- 1IS -- April 2005 filtered sample only; well SC-13S -- April 2005 unfiltered sample

only) or have been limited to deep wells (i.e., SC-20D -- July 2007 and March and July 2008

samples, and a Newfield well sample from April 2005. Similarly, exceedances of the gross alpha

standard have also been limited to wells SC-12S, SC-20D and Newfield Well #5 in 2007.

With respect to the beta-photon emitter activity limit of 50 pCi/l, that level was exceeded

in shallow wells SC-11S and SC-13S in the late 1980s/1990 and in shallow well SC-12S in the

late 1980s/1990, 2004 and 2007. However, based on the results of the July 2007 sampling

round, where K-40 analyses were a part of the analytical protocol, the levels of gross beta

activity in these wells are attributable to elevated potassium concentrations and not to releases of

radioactivity from the SMC facility. The isotope K-40 is a naturally-occurring radionuclide that

is found wherever potassium is found.6'7

As indicated in Section 1.1, the USGS has documented a correlation between certain

constituents and combined radium levels, including a correlation between elevated combined

radium levels of greater than five pCi/1 and nitrate plus nitrite (as nitrogen) levels greater than

five mg/l. Therefore, the 2008 ground water samples were analyzed for additional constituents

and properties (barium, magnesium, calcium, aluminum, alkalinity, chloride, nitrate, pH, and

oxidation reduction potential (ORP)) to determine if any correlations exist between their

presence for ground water in the vicinity of the facility and the radium levels measured at some

locations. A summary of the 2008 analytical results for the key constituents identified by the

6 The human body maintains relatively tight homeostatic control over potassium levels, meaning the consumption of

food or water that contains potassium will not increase the body's potassium content. As such, eating foods like
bananas or drinking water with elevated K-40 concentrations does not increase the individual's radiation dose.
7 It is unclear what the origin of the K-40 is. K occurs naturally, KNO 3 is used agriculturally, and KC1O 4 was. historically used at the SMC facility. Potassium perchlorate was used at the SMC facility, giving potassium chloride
as a reaction product appearing as a component of the slag and baghouse dust. In addition, potassium was present as
a "tramp" (i.e., extraneous) element in a number of the raw materials in use at the SMC facility.
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which is screened within the deep Cohansey Sand, was below the 5 pCill standard (Ra-226 was 

detected at 1.25 +/- 0.259 pCilL and Ra-228 was detected at 1.34 +/- 0.058 pCiIL). 

3.2 Evaluation of Ground Water Results 

Based on all the ground water characterization data, exceedances of the 5 pC ill standard 

for combined radium isotopes have occurred only in isolated locations and sampling events (i.e., 

well SC-llS -- April 2005 filtered sample only; well SC-13S -- April 2005 unfiltered sample 

only) or have been limited to deep wells (i.e., SC-20D -- July 2007 and March and July 2008 

samples, and a Newfield well sample from April 2005. Similarly, exceedances of the gross alpha 

standard have also been limited to wells SC-12S, SC-20D and Newfield Well #5 in 2007. 

With respect to the beta-photon emitter activity limit of 50 pCill, that level was exceeded 

in shallow wells SC-llS and SC-13S in the late 1980s/1990 and in shallow well SC-12S in the 

late 1980s11990, 2004 and 2007. However, based on the results of the July 2007 sampling 

round, where K-40 analyses were a part of the analytical protocol, the levels of gross beta 

activity in these wells are attributable to elevated potassium concentrations and not to releases of 

radioactivity from the SMC facility. The isotope K-40 is a naturally-occurring radionuclide that 

is found wherever potassium is found. 6
,7 

As indicated in Section 1.1, the USGS has documented a correlation between certain 

constituents and combined radium levels, including a correlation between elevated combined 

radium levels of greater than five pCiIl and nitrate plus nitrite (as nitrogen) levels greater than 

five mg/1. Therefore, the 2008 ground water samples were analyzed for additional constituents 

and properties (barium, magnesium, calcium, aluminum, alkalinity, chloride, nitrate, pH, and 

oxidation reduction potential (ORP» to determine if any correlations exist between their 

presence for ground water in the vicinity of the facility and the radium levels measured at some 

locations. A summary of the 2008 analytical results for the key constituents identified by the 

6 The human body maintains relatively tight homeostatic control over potassium levels, meaning the consumption of 
food or water that contains potassium will not increase the body's potassium content. As such, eating foods like 
bananas or drinking water with elevated K-40 concentrations does not increase the individual's radiation dose. 
71t is unclear what the origin of the K-40 is. K occurs naturally, KN03 is used agriculturally, and KCI04 was 
historically used at the SMC facility. Potassium perchlorate was used at the SMC facility, giving potassium chloride 
as a reaction product appearing as a component of the slag and baghouse dust. In addition, potassium was present as 
a "tramp" (i.e., extraneous) element in a number of the raw materials in use at the SMC facility. 



SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the SMC facility"

August 2009

Rev. lb, Page 3-5

USGS as having clear correlations with radium levels is provided in Table 3-2 for shallow and

deep wells.

The radium/nitrate correlation was identified in the July 2008 data for well SC-20D and

Newfield Well #5; the samples from these two wells contained combined radium at levels

approaching or greater than 5 pCi/I and also contained nitrate plus nitrite (as nitrogen) levels

exceeding 10 mg/l. This relationship is shown graphically in Figure 3-3. Table 3-2 and Figure

3-3 also show that the combined radium concentrations of the other deep wells are all

significantly higher than the combined radium concentrations of the shallow wells. Furthermore,

the nitrate plus nitrite concentrations of at least four of the six deep wells are significantly higher

than the shallow well nitrate plus nitrite concentrations.

The USGS also found that radium levels are inversely correlated with pH levels. Figure

3-4 graphically shows combined radium concentrations relative to pH levels for shallow and

deep wells. As indicated there and in Table 3-2, three wells screened within the deep Cohansey

Sand have pH less than 5.0, whereas pH is greater than 5.0 in all of the shallow wells. It is also

significant that total alkalinity is low to non-detectable in the deep ground water, in contrast to

much higher alkalinity in most of the shallow wells (see Table 3-2). Only the two deep wells

(wells A and OBS-2A) with the highest pH have some (low) alkalinity. The nearly complete

lack of buffering capacity of the deep ground water reflects the generally acidic water migrating

through this section of the aquifer.

The USGS also found a positive correlation between concentrations of combined radium

and concentrations of calcium. As indicated in Table 3-2 and Figure 3-5, the deep wells (SC-

20D and Newfield Well #5), which exhibited the highest combined radium levels, also exhibited

the highest calcium levels among the wells screened in the deep Cohansey Sand.

3.3 Regional Context for Radium in Ground Water

Elevated concentrations of Ra-224, Ra-226, and Ra-228, as well as gross alpha activity

concentrations in excess of 15 pCi/1, are common in ground water in the Kirkwood-Cohansey

aquifer system in the New Jersey Coastal Plain (Kozinski, et al., 1995; Szabo et al., 2005). Some

of this radioactivity is attributed to leaching of uranium and radium from naturally occurring,

mineralogically immature sediments of the Bridgeton Formation, and this leaching is enhanced
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USGS as having clear correlations with radium levels is provided in Table 3-2 for shallow and 

deep wells. 

The radium/nitrate correlation was identified in the July 2008 data for well SC-20D and 

Newfield Well #5; the samples from these two wells contained combined radium at levels 

approaching or greater than 5 pCi/1 and also contained nitrate plus nitrite (as nitrogen) levels 

exceeding 10 mg/I. This relationship is shown graphically in Figure 3-3. Table 3-2 and Figure 

3-3 also show that the combined radium concentrations of the other deep wells are all 

significantly higher than the combined radium concentrations of the shallow wells. Furthermore, 

the nitrate plus nitrite concentrations of at least four of the six deep wells are significantly higher 

than the shallow well nitrate plus nitrite concentrations. 

The USGS also found that radium levels are inversely correlated with pH levels. Figure 

3-4 graphically shows combined radium concentrations relative to pH levels for shallow and 

deep wells. As indicated there and in Table 3-2, three wells screened within the deep Cohansey 

Sand have pH less than 5.0, whereas pH is greater than 5.0 in all of the shallow wells. It is also 

significant that total alkalinity is low to non-detectable in the deep ground water, in contrast to 

much higher alkalinity in most of the shallow wells (see Table 3-2). Only the two deep wells 

(wells A and OBS-2A) with the highest pH have some (low) alkalinity. The nearly complete 

lack of buffering capacity of the deep ground water reflects the generally acidic water migrating 

through this section of the aquifer. 

The USGS also found a positive correlation between concentrations of combined radium 

and concentrations of calcium. As indicated in Table 3-2 and Figure 3-5, the deep wells (SC-

20D and Newfield Well #5), which exhibited the highest combined radium levels, also exhibited 

the highest calcium levels among the wells screened in the deep Cohansey Sand. 

3.3 Regional Context for Radium in Ground Water 

Elevated concentrations of Ra-224, Ra-226, and Ra-228, as well as gross alpha activity 

concentrations in excess of 15 pCiIl, are common in ground water in the Kirkwood-Cohansey 

aquifer system in the New Jersey Coastal Plain (Kozinski, et aI., 1995; Szabo et aI., 2005). Some 

of this radioactivity is attributed to leaching of uranium and radium from naturally occurring, 

mineralogically immature sediments of the Bridgeton Formation, and this leaching is enhanced 
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by agricultural chemicals., The relationship between the level of radioactivity in ground water

and geology and land use is statistically significant and nonrandom (Kozinski, et al., 1995).

The Cohansey Sand dips on average southeast about 1.9 to 2.0 meters per kilometer (10

to 11 feet per mile) and ranges in thickness from about a meter in the updip limit area of the

Cohansey Sand in the northwest to 39.6 meters (130 feet) at Newfield. The Cohansey Sand is in

angular unconformable contact with the relatively flat-lying Bridgeton Formation over an

extensive area of Gloucester County (see Figure 1 of Attachment K; Hardt and Hilton, 1969).

This angular contact provides the means for the radioactive constituents leached from the

Bridgeton Formation to directly enter the Cohansey Sand at all stratigraphic levels.

Figures 3-6 and 3-7 indicate the concentrations of combined radium (226 and 228) and

nitrate plus nitrite (as nitrogen), as well as pH, in the shallow and deep wells based on the July

2008 ground water data. The figures show that the higher combined radium levels and nitrate

levels are detected in the wells screened within the deeper Cohansey Sands, including an

upgradient deep well. In contrast, lower concentrations of these constituents are detected in

shallow wells. The paired wells SC-12S/SC-12D and SC-20S/SC-20D also show lower pH in

the deeper screened wells. Table 3-2 also shows that the chemistry of the shallow ground water

is very different from that of the deep ground water.

The Cohansey Sand contains many extensive clay lenses up to 25 feet thick and, at least

locally, has more than one water-bearing zone. Low pressure confined conditions exist over

relatively large areas, especially in the lower sections of the aquifer (Hardt and Hilton, 1969;

Rhodehamel, 1973). This stratification of the aquifer, combined with the angular contact with

the Bridgeton Formation, provides an explanation for the different levels of radioactivity

observed in shallow and deep ground water beneath the facility. This stratification is reflected in

the very different chemistry of shallow and deep ground water.

The Kirkwood Formation and the Cohansey Sand are hydraulically connected, and the

potentiometry of the Kirkwood Formation (see Figure 2, Attachment K) indicates generally

smooth radial southwest-south-eastward regional ground water migration from about the center

of Gloucester County (Rhodehamel, 1973). Although the water table in the Cohansey Sand is

A highly irregular (see Figure 3, Attachment K), following local surface topography (Hardt and
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by agricultural chemicals. The relationship between the level of radioactivity in ground water 

and geology and land use is statistically significant and nonrandom (Kozinski, et aI., 1995). 

The Cohansey Sand dips on average southeast about 1.9 to 2.0 meters per kilometer (10 

to 11 feet per mile) and ranges in thickness from about a meter in the updip limit area of the 

Cohansey Sand in the northwest to 39.6 meters (130 feet) at Newfield. The Cohansey Sand is in 

angular unconformable contact with the relatively flat-lying Bridgeton Formation over an 

extensive area of Gloucester County (see Figure 1 of Attachment K; Hardt and Hilton, 1969). 

This angular contact provides the means for the radioactive constituents leached from the 

Bridgeton Formation to directly enter the Cohansey Sand at all stratigraphic levels. 

Figures 3-6 and 3-7 indicate the concentrations of combined radium (226 and 228) and 

nitrate plus nitrite (as nitrogen), as well as pH, in the shallow and deep wells based on the July 

2008 ground water data. The figures show that the higher combined radium levels and nitrate 

levels are detected in the wells screened within the deeper Cohansey Sands, including an 

upgradient deep well. In contrast, lower concentrations of these constituents are detected in 

shallow wells. The paired wells SC-12S/SC-12D and SC-20S/SC-20D also show lower pH in 

the deeper screened wells. Table 3-2 also shows that the chemistry of the shallow ground water 

is very different from that of the deep ground water. 

The Cohansey Sand contains many extensive clay lenses up to 25 feet thick and, at least 

locally, has more than one water-bearing zone. Low pressure confined conditions exist over 

relatively large areas, especially in the lower sections of the aquifer (Hardt and Hilton, 1969; 

Rhodehamel, 1973). This stratification of the aquifer, combined with the angular contact with 

the Bridgeton Formation, provides an explanation for the different levels of radioactivity 

observed in shallow and deep ground water beneath the facility. This stratification is reflected in 

the very different chemistry of shallow and deep ground water. 

The Kirkwood Formation and the Cohansey Sand are hydraulically connected, and the 

potentiometry of the Kirkwood Formation (see Figure 2, Attachment K) indicates generally 

smooth radial southwest-south-eastward regional ground water migration from about the center 

of Gloucester County (Rhodehamel, 1973). Although the water table in the Cohansey Sand is 

highly irregular (see Figure 3, Attachment K), following local surface topography (Hardt and 
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Hilton, 1969), deeper regional potentiometry and ground water migration in the stratified aquifer

should be broadly similar to the Kirkwood Formation.

The differences in chemistry of the shallow and deep ground water at the SMC facility

support different flow paths and recharge areas of each section of the Cohansey Sand. The broad

south-to-southeastward component of ground water migration in the lower Cohansey Sand from

the updip areas where it subcrops the Bridgeton Formation, in contrast to the irregular

potentiometry and local flow paths of shallow ground water, is an important factor in the

interpretation of differences in radium, nitrate, and pH in the shallow and deep ground water at

the facility. The lower Cohansey Sand is in direct contact with the Bridgeton Formation updip to

the northwest of the facility over a large area (Figure 1, Attachment K). Numerous large tracts

of farmland are present in this area (Figure 4, Attachment K). These farms and the underlying

Bridgeton Formation are the likely source of the radioactivity and nitrate levels in the deep

ground water beneath the facility. The Bridgeton Formation is missing over large areas of

southern Gloucester County, where the upper Cohansey Sand is exposed at the ground surface

(Figure 1, Attachment K). Moreover, the hydraulically upgradient (local gradient) area of

Cohansey Sand overlain by Bridgeton Formation is limited in the vicinity of the facility

(compare Figures 1 and 3, Attachment K). This limitation, combined with relatively sparse

agricultural activity to the northeast (up-gradient) of the facility (Figure 4, Attachment K),

explains the comparatively low radionuclide content of the shallow ground water.

There is some agricultural activity in the immediate vicinity and upgradient of the facility

(Figure 5, Attachment K), where the Cohansey Sand is overlain by the Bridgeton Formation

(Figure 1, Attachment K). This may, at least partially, account for the levels of radioactivity in

the shallow ground water beneath the facility, which are nonetheless low. Furthermore, natural

leaching of the Bridgeton Formation from infiltration of precipitation where it overlies the

Cohansey Sand probably contributes to the radioactivity in shallow ground water beneath the

facility.

The increasing truncation of the Cohansey Sand in the updip direction also limits the

potential sources and load of radioactive constituents to the upper Cohansey Sand. Natural

contributions to radioactivity of the ground water in the upper Cohansey Sand are limited by the

limited area of Bridgeton Formation overlying the upper Cohansey Sand. Only farms relatively

• 

• 
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interpretation of differences in radium, nitrate, and pH in the shallow and deep ground water at 

the facility. The lower Cohansey Sand is in direct contact with the Bridgeton Formation updip to 

the northwest of the facility over a large area (Figure 1, Attachment K). Numerous large tracts 

of farmland are present in this area (Figure 4, Attachment K). These farms and the underlying 

Bridgeton Formation are the likely source of the radioactivity and nitrate levels in the deep 

ground water beneath the facility. The Bridgeton Formation is missing over large areas of 

southern Gloucester County, where the upper Cohansey Sand is exposed at the ground surface 

(Figure 1, Attachment K). Moreover, the hydraulically up gradient (local gradient) area of 

Cohansey Sand overlain by Bridgeton Formation is limited in the vicinity of the facility 

(compare Figures 1 and 3, Attachment K). This limitation, combined with relatively sparse 

agricultural activity to the northeast (up-gradient) of the facility (Figure 4, Attachment K), 

explains the comparatively low radionuclide content of the shallow ground water. 

There is some agricultural activity in the immediate vicinity and up gradient of the facility 

(Figure 5, Attachment K), where the Cohansey Sand is overlain by the Bridgeton Formation 

(Figure 1, Attachment K). This may, at least partially, account for the levels of radioactivity in 

the shallow ground water beneath the facility, which are nonetheless low. Furthermore, natural 

leaching of the Bridgeton Formation from infiltration of precipitation where it overlies the 

Cohansey Sand probably contributes to the radioactivity in shallow ground water beneath the 

facility. 

The increasing truncation of the Cohansey Sand in the updip direction also limits the 

potential sources and load of radioactive constituents to the upper Cohansey Sand. Natural 

contributions to radioactivity of the ground water in the upper Cohansey Sand are limited by the 

limited area of Bridgeton Formation overlying the upper Cohansey Sand. Only farms relatively 
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near the facility, within an area of Bridgeton Formation at the surface, and directly up the local

upgradient can augment the natural contributions to the radioactivity in the shallow ground water

that migrates beneath the facility. In contrast, the deeper ground water migrating beneath the

facility can receive natural and agricultural-induced loads from a very broad area up-dip and up-

gradient. These loads can be introduced directly to the lower Cohansey Sand, where the lower

section subcrops the Bridgeton Formation over a broad area. Additionally, loads to the

stratigraphically higher section (within shallow ground water) over a much broader area can

migrate downward into deeper ground water under vertical hydraulic gradients associated with

infiltration of precipitation.

The lower radium concentrations in the shallow ground water relative to the higher

radium concentrations in the deeper ground water beneath the facility lead to the conclusion that

leachate from the slag piles could not have caused or contributed to the radium levels in the deep

ground water. Such levels are the result of natural processes and agricultural activities

upgradient of the SMC facility. Likewise, natural and agriculturally-induced leaching of the

Bridgeton Formation also occurs in the vicinity of the facility, thus the radium levels, albeit low,

in shallow ground water beneath the facility do not result from leaching of the slag.
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gradient. These loads can be introduced directly to the lower Cohansey Sand, where the lower 
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stratigraphically higher section (within shallow ground water) over a much broader area can 

migrate downward into deeper ground water under vertical hydraulic gradients associated with 

infiltration of precipitation. 

The lower radium concentrations In the shallow ground water relative to the higher 

radium concentrations in the deeper ground water beneath the facility lead to the conclusion that 

leachate from the slag piles could not have caused or contributed to the radium levels in the deep 

ground water. Such levels are the result of natural processes and agricultural activities 

upgradient of the SMC facility. Likewise, natural and agriculturally-induced leaching of the 

Bridgeton Fonnation also occurs in the vicinity of the facility, thus the radium levels, albeit low, 

in shallow ground water beneath the facility do not result from leaching of the slag. 
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4.0 CONCLUSIONS

A 1998 subsurface soil and ground water assessment performed by an NRC contractor

(ORAU) demonstrated that radionuclides were not migrating from the Storage Yard and into the

ground water at the Newfield site. A 2008 subsurface soil sampling campaign within the Storage

Yard also demonstrated that no radioactivity has migrated to the ground water from the materials

that have been stockpiled there for over 40 years. Likewise, the many ground water

sampling/analysis events that have taken place since 1988 show radionuclide concentrations

have been, with few exceptions, well below the MCLs set by the EPA. Those exceptions that

were verified by more than one round of sampling were in samples collected from deep wells,

including wells upgradient and sidegradient of the Storage Yard, that exhibit elevated nitrate and

low pH levels indicative of agriculturally-induced leaching of natural radium. Thus, the

materials present in the Storage Yard have not resulted in the migration of radionuclides into the

ground water in the vicinity of the Newfield site.
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A 1998 subsurface soil and ground water assessment performed by an NRC contractor 

(ORAU) demonstrated that radionuclides were not migrating from the Storage Yard and into the 

ground water at the Newfield site. A 2008 subsurface soil sampling campaign within the Storage 

Yard also demonstrated that no radioactivity has migrated to the ground water from the materials 

that have been stockpiled there for over 40 years. Likewise, the many ground water 

sampling/analysis events that have taken place since 1988 show radionuclide concentrations 

have been, with few exceptions, well below the MCLs set by the EPA. Those exceptions that 

were verified by more than one round of sampling were in samples collected from deep wells, 

including wells upgradient and sidegradient of the Storage Yard, that exhibit elevated nitrate and 

low pH levels indicative of agriculturally-induced leaching of natural radium. Thus, the 

materials present in the Storage Yard have not resulted in the migration of radionuclides into the 

ground water in the vicinity of the Newfield site. 
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TABLE 1-1
EXISTING AND HISTORIC MONITORINGIEXTRACTION WELL CONSTRUCTION DETAILS

SHIELDALLOY METALLURGICAL CORPORATION

0

GROUND

LOCATION INSTALLATION CASING TYPE ELEVATION
WELL # REF. PERMIT # DATE I DIAMETER (msl) 1I I

EXISTING MONITORING WELLS SCREENED IN THE LOWER COHANSEY SAND:
A Fig. 3-14 51-142 1970 STEEL/2"

IWC3 Fig. 3-14 51-222 1/74 STEEL/2"
IWC4 Fig. 3-14 51-223 1174 STEEL/2"
IWC5 Fig. 3-14 51-224 1/74 STEEL/U"2
W3D Fig. 3-14 31-25759 12/5/86 PVC/4"
W-4 Fig. 3-14 51-219 5/8/74 PVC/4"

SC-12D Fig- 3-14 31-35226-0 11/28/90 PVC/4" 102.16
SC-13D Fig. 3-14 31-35227-8 11129/90 PVC/4" 99.67
SC-20D Fig. 3-14 31-38187 1/10/92 PVC/4" 101.55
SC-22D Fig. 3-14 31-35222-7 11/21/90 PVC/4" 96.18
SC-ID Fig. 3-14 31-21619-6 5/30/84 PVC/2" 88.00

SC-2D(R) Fig. 3-14 31-38194 1/3/92 PVC/4" 90.62
SC-3D(R) Fig. 3-14 31-38195 1/7/92 PVC/4" 88.75

SC-4D Fig. 3-14 31-21690-1 6/8/84 PVC/2" -

SC-5D Fig. 3-14 31-21876-8 6/12/84 PVC/2"
SC-60 Fig- 3-14 31-21878-4 6/26/84 PVC/2"
SC-10D Fig- 3-14 31-23370 11/12/85 PVC/4" -

SC-17D Fig. 3-14 31-35223-5 11127/90 PVC/4" 106.48
SC-18D Fig. 3-14 31-35228-6 11/20/90 PVC/4" 93.56
SC-19D Fig. 3-14 31-35221-9 11/26/90 PVC/4" 89.65
SC-21D Fig. 3-14 31-35220-1 11/27/90 PVC/4" 90.44,
SC-24D Fig. 3-14 3142083 8/24/93 PVC/4" -

SC-26D Fig. 3-14 31-39500 7/911992 PVC/4" 100.68
IW-2 Fig. 3-14 - 11/12/85 PVC/6" -

SC-28D Fig. 3-14 31-47408 8/16/95 PVC/4" 107.41
SC-29D Fig. 3-14 3147409 2/20/97 PVCI4" 106.50
SC-30D Fig. 3-14 31-63686 6/14/02 PVC/2" 114.59
SC-31D Fig- 3-14 31-66758 6/25/02 PVC/2" 99.78
SC-32D Fig. 3-14A 3500027314 12/16/06 PVC/2" -

OBS-2A** Fig. 3-14 31-06092 -

EXISTING GROUND WATER TREATMENT SYSTEM EXTRACTION WELLS SCREENE
W-9 I Fig. 3-14 31-19648 10/17/82 PVC/6" -

RW6D Fig. 3-14 31-28711 08/05/88 PVC/8"

HISTORIC MONITORING WELLS SCREENED IN THE LOWER COHANSEY SAND:
W2 jFig. 3-14 151-218 1 5/21/1974 1 PVC14' -

EXISTING MONITORING WELLS SCREENED IN THE UPPER COHANSEY SAND:
B Fig. 3-14 51-143 1970 STEEL/2"
K Fig. 3-14 51-152 1971 STEEL/2"
L Fig. 3-14 51-153 1971 STEEL/2"

IWC1 Fig. 3-14 51-220 1)74 STEEL/2"
IWC2 Fig. 3-14 51-221 1174 STEEL/2 -

W2(R) Fig. 3-14 31-38189 12/20/91 PVC/4" 95.88
SC-9S Fig. 3-14 31-23368-6 8/1/85 PVC/4" -

SC-11S(R) Fig. 3-14 31-39512 7/1/92 PVC/4" 106.91
SC-12S Fig. 3-14 31-29140-6 9/2/88 PVC/2"

SC-13S(R) adj to SC-13S Replacement well instal
SC-14S Fig. 3-14 31-35215-4 11/15/90 PVC/4" 105.83
SC-15S Fig. 3-14 31-35216-2 11/13/90 . PVC/4" 106.06
SC-16S Fig. 3-14 31-35217-5 11/14/90 PVC/4" 105.32
SC-20S Fig. 3-14 31-35218-3 11/13/90 PVC/4" 101.74
SC-22S Fig. 3-14 31-35219-7 11/14/90 PVC/4" 96.17
SC-23S Fig. 3-14 31-35437-8 11/16/90 PVC/4" 102.83
SC-25S Fig. 3-14 31-38188 12/23/91 PVC/4"
SC-27S Fig. 3-14 31-41031 12/15/92 PVC/4"
SC-IS Fig. 3-14 31-28825-1 6/22/88 PVC/4"
SC-3S Fig. 3-14 31-28914-2 6/8/88 PVC/4"
SC-4S Fig. 3-14 31-21689-7 6/7/84 PVC/2" -

51-55 Fig. 3-14 31-35434-1 11/28/90 PVC/4" 94.18
SC-6S Fig. 3-14 31-21691-5 6/21/84 PVC/2" -

SC-10S Fig. 3-14 31-23369 11/11/85 PVC/4" -

SC-17S Fig. 3-14 31-35229-4 11/19/90 PVC/4" 106.53
SC-18S Fig. 3-14 31-35230-8 11/15/90 PVC/4" 93.43
SC-19S Fig. 3-14 31-35224-3 11/15/90 PVC/4" 90.14
SC-21S Fig. 3-14 31-35225-1 11/15/90 PVC/4" 90.57
SC-24S Fig. 3-14 31-35435-1 11/28/90 PVC/4" 91.57

W-1i Fig. 3-14 - 4/5/83 PVC/6' 89.06

EXISTING GROUND WATER TREATMENT SYSTEM EXTRACTION WELLS SCREENE
Layne Fig. 3-14 51-154 1971 STEEL/6"
RW6S Fig. 3-14 31-28710 06/16/88 PVC/8"
RIW2 Fig. 3-14 31-28712 08/02/88 PVC/8"

HISTORIC MONITORING WELLS SCREENING IN THE UPPER COHANSEY SAND: (4)

W3S Fig. 3-14 31-25760 1 12/05/8 PVC/4"
SCi1S Fig. 3-14 31-29139-2 09/01/88 PVC/2 -

SC-13S Fig. 3-14 31-29570-3 9/9/88 . PVC/2"

TOP oF INNER
CASING ELEV.

(msl) t2.

94.82
97.83
98.61
98.03
108.37
104.58
103.19
101.99
104.53
9872
90.90
92.70
91.06
92.64
97.00
94.38
95.72

108.07
96.01
92.03
91.65
93.52
100.45
91.05
106.87
106.23
115.58
102.61

122.80

ED IN THE LOWE
94.43

.93.08

WELL
DEPTH SCREENED
(ft) (3) INTERVAL (ft) (3)

124 114 to 124
60 55 to 60
80 75 to 80
100 95 to 100
108 88 to 108

55 to 75
140 126 to 136

140.5 127 to 137
139 129 to 139
125 111 to 121
115 85-95/100-115

- 106 to 116
- 102 to 112

120 110 to 120
120 90 to 120
125 110 to 120
125 105 to 125
153 143 to 153
130 119 to 129
133 120 to 130
140 125 to 135
115 105 to 115
143 127 to 137
70 40 to 70

153 133 to 153
148 128 to 148
157 147 to 157
130 120 to 130
102 92 to 102
154 129 to 149

R COHANSEY SAND:
130 110 to 130
125 90 to 125

120 55 to 60

and 116 to 120

SCREENED INTERVAL

ELEVATION (msl) "1)(2)

-21.18 to -31.18
40.83 to 35.83
21.61 to 16.61

1.03 to -3.97
18.37 to -1.63
47.58 to 27.58

-23.84 to -33.84
-27.33 to -37.33
-27.45 to -37.45
-14.82 to -24.82

3 to -7 / -12 to -27
-15.38 to -25.38
-13.25 to -23.25
-19.36 to -29.36

5.00 to -25.00
-17.62 to -27.62
-11.28 1o -31.28
-36.52 to -46.52
-25.44 to -35.44
-30.35 to -40.35
-34.56 to -44.56
-13.48 to -23.48
-26.32 to -36.32
49.05 to 19.05

-25.59 to -45.59
-21.50 to -41.50
-32.41 to -42.41
-20.22 to -30.22

-8.20 to -28.20

-17.57 to -35.57
1.08 to -33.92

94.33 46
99.18 46

103.51 52
98.13 20
98.51 40
97.96 17
96.23 30

108.12 24
104.76 25

led in June 2008; not yet su
108.38 27
108.32 27.5
108.05 27
104.45 22
99.65 18
102.21 24
102.27 21
100.54 22
87.26 55
90.32 55
93.65 45
96.55 20
94.62 75
95.38 55
109.26 28
95.72 19
92.98 17
92.64 18
93.57 20
90.33 62

D IN THE UPPER COHANI
94.11 47
92.70 75
91.52 75

- 62
- 27

101.41 24.7

36 to 46
36 to 46
42 to 52
15 to 20
35 to 40
2 to 17

15 to 30
9 to 24

15 to 25
rveyed

12 to 27
12.5 to 27.5

12 to 27
7 to 22
3 to 18
9 to 24
6 to 21
7 to 22

35 to 55
35 to 55
35 to 45

5 to 20
45 to 75
35 to 55
13 to 28
4 to 19
2 to 17
3 to 18
5 to 20

32 to 62

SEY SAND:
42 to 47
55 to 75
30 to 55

42 to 62
20 to 27

14.7 to 24.7

56.33 to 46.33
61.18 to 51.18
59.51 to 49.51
81.13 to 76.13
61.51 to 56.51
93.88 to 78.88
79.23 to 64.23
97.91 to 82.91
87.76 to 77.76

93.83 to 78.83
93.56 to 78.56
93.32 to 78.32
94.74 to 79.74
93.17 to 78.17
93.83 to 78.83
94.27 to 79.27
91.54 to 76.54
50.26 to 30.26
53.32 to 33.32
56.65 to 46.65
89.18 to 74.18
47.62 to 17.62
58.38 to 38.38
93.53 •to 78.53
89.43 to 74.43
88.14 to 73.14
87.57 to 72.57
86.57 to 71.57
57.06 1o 27.06

50.11 to 45.11
35.70 to 15.70
59.52 to 34.52

84.71 to 74.71. I

Note:
(1) - Screened interval elevations for well locations without surveyed ground elevations calculated assuming a ground elevation of 2 feet below the surveyed well

elevation (i.e., top of inner casing elevation)..
(2) - All elevations based on vertical datum NGVD 1929

(3) - Feet BeloW Grade
(4) - Only historic wells which were used for radiological ground water characterization am listed.

- Monitoring well not surveyed, casing elevation is approximate.
USGS observalion well (NJ-WRD Well Number 15-0372) land surface is 120 feet above NGVD 1929, with the measuring point 2.80 It above the land surface.

The total well depth is 154 feet, with a screened interval of 129-149 feet below grade. (USGS Water Resources Data, New Jersey Water Year 2002
Vol. 2: Water Data Report NJ-02-2)

All wells are owned by SMC. except for well OBS-2A which, as indicated above, is a USGS observation well and all wells are "active" (i.e., not damaged or abandoned).
All wells are either monitoring wells or extraction wells used for CERCLA ground water remediation, as noted in the table.

insl- Feet Above Mean Sea Level ft - Feet

• 

• 

• 

TABLE 1-1 
EXISTING AND HISTORIC MONITORING/EXTRACTION WELL CONSTRUCTION DETAILS 

SHIELDALLOY METALLURGICAL CORPORATION 

LOCATION 
REF. 

GROUND TOP OF INNER WELL 
INSTALLATION CASING TYPE ELEVATION CASING ELEV. DEPTH SCREENED SCREENED INTERVAL 

WELL # PERMIT # DATE / DIAMETER (msl) 12} (msl) 1
2

'. (ft) 13} INTERVAL(ft) 13} ELEVATION (msl) 11}(2} 

EXISTING MONITORING WELLS SCREENED IN THE LOWER COHANSEY SAND: 
A Fig. 3-14 51-142 1970 STEEU2" - 94.82 124 114 to 124 

IWC3 Fig. 3-14 51-222 1174 STEEU2" - 97.83 60 55 to 60 
IWC4 Fig. 3-14 51-223 1174 STEEU2" 98.61 80 75 to 80 
IWC5 Fig. 3-14 51-224 1174 STEEU2" - 98.03 100 95 to 100 
W3D Fig. 3-14 31-25759 1215186 PVCI4" - 108.37 108 88 to 108 
W-4 Fig. 3-14 51-219 518174 PVC/4" 104.58 75 55 to 75 

SC-12D Fig. 3-14 31-35226-0 11128190 PVCI4" 102.16 103.19 140 126 to 136 
SC-13D Fig. 3-14 31-35227-8 11129190 PVC/4" 99.67 101.99 140.5 127 to 137 
SC-20D Fig. 3-14 31-38187 1110192 PVC/4" 101.55 104.53 139 129 to 139 
SC-22D Fig. 3-14 31-35222-7 11121190 PVCI4" 96.18 98;72 125 111 to 121 
SC-1D Fig. 3-14 31-21619-6 5130184 PVCI2" 88.00 90.90 115 85-951100-11= 

SC-2D(R) Fi9.3-14 31-38194 1/3192 PVCI4" 90.62 92.70 106 to 116 
SC-3D(R) Fig. 3-14 31-38195 117192 PVCI4" 88.75 91.06 102 to 112 

SC-4D Fig. 3-14 31-21690-1 618/84 PVCI2" 92.64 120 110 to 120 
SC-5D Fig. 3-14 31-21876-8 6/12184 PVCI2" 97.00 120 90 to 120 
SC-6D Fig. 3-14 31-21878-4 6126/84 PVCI2" 94.38 125 110 to 120 
SC-l0D Fig. 3-14 31-23370 11112185 PVCI4" - 95.72 125 105 to 125 
SC-17D Fig. 3-14 31-35223-5 11/27190 PVCI4" 106.48 108.07 153 143 to 153 
SC-18D Fig. 3-14 31-35228-6 11120190 PVCW 93.56 96.01 130 119 to 129 
SC-19D Fig. 3-14 31-35221-9 11126190 PVCI4" 89.65 92.03 133 120 to 130 
SC-21D Fig. 3-14 31-35220-1 11127190 PVC/4" 90.44 91.65 140 125 to 135 
SC-24D Fig. 3-14 3142083 8124193 PVC/4" - 93.52 115 105 to 115 
SC-26D Fig. 3-14 31-39500 7/911992 PVC/4" 100.68 100.45 143 127 to 137 

IW-2 Fig. 3-14 11112185 PVC/6" - 91.05 70 40 to 70 
SC-28D Fig. 3-14 31-47408 8116195 PVC/4" 107.41 106.87 153 133 to 153 
SC-29D Fig. 3-14 31-47409 2120197 PVC/4" 106.50 106.23 148 128 to 148 
SC-30D Fig. 3-14 31-63686 6114102 PVCI2" 114.59 115.58 157 147 to 157 
SC-31D Fig. 3-14 31-66758 6125102 PVCI2" 99.78 102.61 130 120 to 130 
SC-32D Fig.3-14A 3500027314 12116/06 PVCI2" - 102 92 to 102 

OBS-2A'" Fig. 3-14 31-06092 - 122.80 154 129 to 149 

EXISTING GROUND WATER TREATMENT SYSTEM EXTRACTION WELLS SCREENED IN THE LOWER COHANSEY SAND: 
W-9 I Fig.3-14 I 31-19648 10117/82 PVC/6" I - 94.43 130 110 to 130 

RW6D Fig. 3-14 31-28711 08/05188 PVC/8" - 93.08 125 90 to 125 

HISTORIC MONITORING WELLS SCREENED IN THE LOWER COHANSEY SAND: "/ 

W2 I Fig.3-14 I 51-218 I 5121/1974 I PVC/4" I - 120 55 to 60 
and 116 to 120 

EXISTING MONITORING WELLS SCREENED IN THE UPPER COHANSEY SAND: 
B Fig. 3-14 51-143 1970 STEEU2" 94.33 46 36 to 46 
K Fig. 3-14 51-152 1971 STEEU2" - 99.18 46 36 to 46 
L Fig. 3-14 51-153 1971 STEEU2" - 103.51 52 42 to 52 

IWCl Fig. 3-14 51-220 1174 STEEUZ" - 98.13 20 15 to 20 
IWC2 Fig. 3-14 51-221 1174 STEEUZ' - 98.51 40 35 to 40 
W2(R) Fig. 3-14 31-38189 12120/91 PVC/4" 95.88 97.96 17 2 to 17 
SC-9S Fig. 3-14 31-23368-6 811185 PVC/4" - 96.23 30 15 to 30 

SC-11S(R) Fig. 3-14 31-39512 7/1192 PVC/4" 106.91 108.12 24 9 to 24 
SC-12S Fig. 3-14 31-29140-6 9/2188 PVC/2" 104.76 25 15 to 25 

SC-13S(R) ad; to SC-13S Replacement well installed in June 2008; not yet surveyed 
SC-14S Fig. 3-14 31-35215-4 11115/90 PVC/4" 105.83 108.38 27 12 to 27 
SC-15S Fig. 3~14 31-35216-2 11/13190 PVC/4" 106.06 108.32 27.5 12.5 to 27.5 
SC-16S Fig. 3-14 31-35217-5 11/14/90 PVC/4" 105.32 108.05 27 12 to 27 
SC-20S Fig. 3-14 31-35218-3 11/13/90 PVC/4" 101.74 104.45 22 7 to 22 
SC-22S Fig. 3-14 31-35219-7 11/14/90 PVC/4" 96.17 99.65 18 3 to 18 
SC-23S Fig. 3-14 31-35437-8 11/16/90 PVCl4" 102.83 102.21 24 9 to 24 
SC-25S Fig. 3-14 31-38188 12123191 PVC/4" 102.27 21 6 to 21 
SC-27S Fig. 3-14 31-41031 12115192 PVC/4" - 100.54 22 7 to 22 
SC-1S Fig. 3-14 31-28825-1 6122188 PVC/4" 87.26 55 35 to 55 
SC-3S Fig. 3-14 31-28914-2 6/8188 PVC/4" - 90.32 55 35 to 55 
SC-4S Fig. 3-14 31-21689-7 617184 PVC/2" - 93.65 45 35 to 45 
SC-5S Fig. 3-14 31-35434-1 11/28/90 PVC/4" 94.18 96.55 20 5 to 20 
SC-6S Fig. 3-14 31-21691-5 6/21184 PVCI2" - 94.62 75 45 to 75 

SC-1OS Fig. 3-14 31-23369 11/11/85 PVCI4" 95.38 55 35 to 55 
SC-17S Fig. 3-14 31-35229-4 11/19/90 PVCI4" 106.53 109.26 28 13 to 28 
SC-18S Fig. 3-14 31-35230-8 11/15190 PVC/4" 93.43 95.72 19 4 to 19 
SC-19S Fig. 3-14 31-35224-3 11/15190 PVC/4" 90.14 92.98 17 2 to 17 
SC-21S Fig. 3-14 31-35225-1 11/15190 PVC/4" 90.57 92.64 18 3 to 18 
SC-24S Fig. 3-14 31-35435-1 11/28190 PVC/4" 91.57 93.57 20 5 to 20 

IW-1 Fig. 3-14 4/5183 PVC/6" 89.06 90.33 62 32 to 62 

EXlSTtNG GROUND WATER TREATMENT SYSTEM EXTRACTION WELLS SCREENED IN THE UPPER COHANSEY SAND: 

Layne I Fig. 3-14 1 51-154 1 1971 I STEEU6" I - 94.11 47 42 to 47 
RW6S Fig. 3-14 31-28710 06118188 PVCI8" - 92.70 75 55 to 75 
RIW2 Fig. 3-14 31-28712 08/02188 PVCI8" - 91.52 75 30 to 55 

HISTORIC MONITORING WELLS SCREENING IN THE UPPER COHANSEY SAND: ,., 

W3S I Fig. 3-14131-25760 1 12105186 1 PVC/4" 1 -
SCllS Fig. 3-14 31-29139-2 09101188 PVC/2" -
SC-13S Fig. 3-14 31-29570-3 9/9/88 . PVCI2" -

Note: 

101.41 

62 
27 

24.7 

42 to 62 
20 to 27 

14.7 to 24.7 

-21.18 to -31.18 
40.83 to 35.83 
21.61 to 16.61 

1.03 to -3.97 
18.37 to -1.63 
47.58 to 27.58 

-23.84 to -33.84 
-27.33 to -37.33 
-27.45 to -37.45 
-14.82 to -24.82 
3to-71-12to-27 
-15.38 to -25.38 
-13.25 to -23.25 
-19.36 to -29.36 

5.00 to -25.00 
-17.62 to -27.62 
-11.28 to -31.28 
-36.52 to -46.52 
-25.44 to -35.44 
-30.35 to -40.35 
-34.56 to -44.56 
-13.48 to -23.48 
-26.32 to -36.32 
49.05 to 19.05 

-25.59 10 -45.59 
-21.50 to -41.50 
-32.41 to -42.41 
-20.22 10 -30.22 

-8.20 10 -28.20 

-17.57 to -35.57 
1.08 to -33.92 

56.33 to 46.33 
61.18 to 51.18 
59.51 to 49.51 
81.13 to 76.13 
61.51 to 56.51 
93.88 to 78.88 
79.23 to 64 .23 
97.91 to 82.91 
87.76 to 77.76 

93.83 10 78.83 
93.56 to 78.56 
93.32 to 78.32 
94.74 10 79.74 
93.17 to 78.17 
93.83 to 78.83 
94.27 10 79.27 
91.54 to 76.54 
50.26 to 30.26 
53.32 10 33.32 
56.65 to 46.65 
89.18 10 74.18 
47.62 10 17.62 
58.38 to 38.38 
93.5310 78.53 
89.43 to 74.43 
88.14 to 73.14 
87.57 to 72.57 
86.57 to 71.57 
57.06 10 27.06 

50.11 to 45.11 
35.70 10 15.70 
59.52 to 34 .52 

84.71 10 74.71 

(1) - Screened interval elevations for well locations without surveyed ground elevations calculated assuming a ground elevation of 2 feet below the surveyed well 
elevation (Le., top of inner casing elevation). 

(2) - An elevations based on vertical datum NGVD 1929 

(3) - Feet BelOW Grade 
(4) - Onty historic wells which were used for radiological ground water characterization are listed . 
• - Monitoring well not surveyed, casing elevation is approximate. 
- -- USGS observation well (NJ-WRD Well Number 15-0372) land surface is 120 feel above NGVD 1929, with the measuring point 2.80 ft above the land surface. 

Ttle tolal well depth is 154 feet. with a screened interval of 129-149 feet below grade. (USGS Water Resources Data. New Jersey Water Year 2002 
Vol. 2: Waler Data Report NJ-02-2) 

All wells are owned by SMC, except for well OBS-2A which, as indicated above, is a USGS observalion well and all wells are -active- (i.e., nol damaged or abandoned). 
All wells are either monitoring wells or extraction wells used for CERCLA ground water remediation, as noted in the table. 

msr- Feet Above Mean Sea Level It - Feet 



TABLE 3-1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NJ

WELL NUMBER A A A A
DATE SAMPLED 1211711988 4/25/1989 8/1/1989 9/2811989
LABORATORYID NUMBER- MT24072 MT24073 MT24074 SMC MT28511 MT28512 SMC Teledyne74140 Teledyne74139 Teledyne74141 Teledyne74142 Teledyne79778 Teledyne79778 Teledyne79778
SAMPLE TYPE Filtered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filter Paper Filter Paper Filtered Unfiltered Filter Paper

PARAMETERS (pCi/L)

Gross Alpha '2 <2 NA NA <2<2 NA '4.0 <5.0 <0.5 <O.4 <3.0 <3.0 <0.4
Gross Beta 4.7 /- 2.2 91 +/- 2.4 NA NA 3 3.2 +/- 1.7 NA <5.0 <6.0 <0.7 <0.8 <5.0 '5.0 <0.7

PH NA NA NA 10,70 NA NA 10.32 NA NA NA NA NA NA NA
Sulfate NA NA 49 82 NA NA 57 NA NA NA NA NA NA NA

WELL NUMBER A A A A
DATE SAMPLED 7/18/1995 Apr-04 7/25/2007 7/10/08
LABORATORYIDNUMBER L5069-7 F4D100111.014 F4D100111-006 F4D100111-022 20070721-04 20080595-14
SAMPLE TYPE N/A Filtered Unfiltered Filter Paper Unfiltered Unfiltered

PARAMETERS
Radiological (pCi/L)
Gross Alpha (48 hour) NA NA NA NA 0.53 -/- 1,69 NA
Gross Beta (48 hour) NA NA NA NA 0+/- 7,83 NA
Gross Alpha NA 0,55U +/- 0.9 0.7U +/- 1,1 NA NA NA
Gross Beta NA 13.0÷/-2.0 1.9J. /. 1.2 NA NA NA
Actinium 228 00/- 7,6 NA NA NA NA NA
Bismuth 214 -2.5÷/-4.4 NA NA NA NA NA
Potassium 40 48+/.32 NA NA NA 2.46 ÷/o 2.14 NA
Lead 212 -0.1 +/. 4.9 NA NA NA NA NA
Lead 214 3.2 ÷/-4.9 NA NA NA NA NA
Thallium 208 1.4 +/- 2.7 NA NA NA NA NA
Radium 226 NA 0,11U +/- 0.12 0.1U +/- 0.1 NA 0.407 +/- 0,199 0.485 +/- 0.217
Radium 228 NA 0.38U +/- 0.38 -0,11U ./- 0.3 NA 0.173 +/- 0.048 0,752 +/- 0.454
Thorium 232 NA NA NA NA 0.139 +1. 0.068 NA
Thorium 230 NA NA NA NA 0.441 +/1 0.140 NA
Thorium 228 NA NA NA NA 0.026 +/- 0.051 NA
Uranium 235 NA NA NA NA 0,144 +/- 0.120 NA
Uranium 234 NA NA NA NA 0.77 +/- 0.261 NA
Uranium 238 NA NA NA 0.31J +1. 0,12 0.106 +1- 0,160 NA

Other Constituents
Baium (ug/L) NA NA NA NA NA ND
Magnesium (ug/L) NA NA NA NA NA ND
Calcium (ug/L) NA NA NA NA NA 5600
Aluminum (ug/L) NA NA NA NA NA NA
Alkalinity, Bicarbonate (mg/L) NA NA NA NA NA 237
Alkalinity, Carbonate (mg/L) NA NA NA NA NA ND
Alkalinity, Total as CaCO3 (mg/L) NA NA NA NA NA 22
Chloride (mg/L) NA NA NA NA NA 10.7
Chromium, Hexavalent (mg/L) NA NA NA NA NA ND
Nitrogen, Nitrate (mg/L) NA NA 0,079B NA NA 4.3
Nitrogen, Nitrate + Nitrite (rag/L) NA NA NA NA NA 4.3
Nitrogen, Nitrite (mg/L) NA NA NA NA NA 0,021
Sulfate (mg/L) NA NA 42,2 NA 17.7 ND
Field pH NA NA 6.67 NA 6.65 8.23
Oxidationlreduction NA NA NA NA NA -284

Notes:
pCi!L - Picocuries per liter: April2004 isotopic uranium analyses of filter paper samples are reported in picocunes/sample
NA - Not Analyzed
N/A. Not Available
J - Result is greater than sample detection limit but less than stated reporting limit
U - result is less than the sample detection limit
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• 
WEll NUMBER A 
DATE SAMPLED 12/17/1988 
lABORATORY ID NUMBER· MT24072 MT24073 MT24074 
SAMPLE TYPE Filtered Unfiltered Unfiltered 

PARAMETERS (pCill) 

Gross Alpha <2 <2 NA 
Gross Beta 4.7 +1· 2.2 9.1 +1· 2.4 NA 

pH NA NA NA 
Sulfate NA NA 49 

WELL NUMBER A A 
DATE SAMPLED 7/16/1995 Apr..Q4 
LABORATORY ID NUMBER L5069-7 F4D100111..Q14 F4D100111·006 
SAMPLE TYPE N/A Filtered Unfiltered 

PARAMETERS 

Radiological (pC ilL) 
Gross Alpha (48 hour) NA NA NA 
Gross Beta (46 hour) NA NA NA 
Gross Alpha NA 0.55U +1· 0.9 0.7U +f·1.1 
Gross Beta NA 13.0 +f· 2.0 1.9J +f·1.2 
Actinium 228 a +f· 7.6 NA NA 
Bismuth 214 ·2.5 .f· 4.4 NA NA 
Potassium 40 48 .f· 32 NA NA 
Lead 212 ·0.1 .f· 4.9 NA NA 
Lead 214 3.2 .f· 4.9 NA NA 
Thallium 208 1.4 .f·2.7 NA NA 
Radium 226 NA 0.11U'f·0.12 0.1U +f·0.1 
Radium 228 NA 0.38U .f· 0.38 ·0.11U+f·0.3 
Thorium 232 NA NA NA 
Thorium 230 NA NA NA 
Thorium 228 NA NA NA 
Uranium 235 NA NA NA 
Uranium 234 NA NA NA 
Uranium 238 NA NA NA 

Other Constituents 
Barium (ugfL) NA NA NA 
Magnesium (uglL) NA NA NA 
Calcium (ugfL) NA NA NA 
Aluminum (ug/L) NA NA NA 
;>'Ikalinity, Bicarbonate (mgfL) NA NA NA 
Alkalinity, Carbonate (mgfL) NA NA NA 
Alkalinity, Total as CaC03 (mgfL) NA NA NA 
Chloride (mgfL) NA NA NA 
Chromium, Hexavalent (mg/L) NA NA NA 
Nitrogen, Nilrate (mgfL) NA NA 0.079B 
Nitrogen, Nitrate. Nitrite (mglL) NA NA NA 
Nitrogen, Nitrile (mgfL) NA NA NA 
Sulfate (mgll) NA NA 42.2 
Field pH NA NA 6.67 
Oxidation/reduction NA NA NA 

Notes. 

SMC 
Unfiltered 

NA 
NA 

10.70 
62 

F4D100111..Q22 
Filter Paper 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.31J 'f· 0.12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 
TABLE 3·1 

GROUND WATER RADIOLOGICAL SUMMARY TABLE 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

A 
4125/1969 

MT28511 MT28512 SMC Teledyne 7 4140 
Filtered Unfiltered Unfiltered Filtered 

<2 <2 NA <4,0 
<3 3.2 +1·1.7 NA <5.0 

NA NA 10.32 NA 
NA NA 57 NA 

A A 
7/25/2007 7/10/08 

20070721·04 20080595·14 
Unfiltered Unfiltered 

0.53 +1· 1.69 NA 
0+1· 7.63 NA 

NA NA 
NA NA 
NA NA 
NA NA 

2.46 .f· 2.14 NA 

NA NA 
NA NA 
NA NA 

0.407 +f· 0.199 0.485 .f· 0.217 
0.173 .f· 0.048 0.752 'f, 0.454 
0.139 +f· 0.068 NA 
0.441 +f· 0.140 NA 
0.026 +f· 0.051 NA 
0.144 +f· 0.120 NA 
0.77 .f· 0.261 NA 

0.106 '1· 0.160 NA 

NA ND 
NA NO 
NA 5600 
NA NA 
NA 237 
NA NO 
NA 22 
NA 10.7 
NA NO 
NA 4.3 

NA 4.3 

NA 0.021 
17.7 NO 

6.65 6.23 
NA ·2B4 

pCilL • Picocuries per liter; April 2004 isotopic uranium analyses of filter paper samples are reported in picocuriesJsample 
NA ~ Not Analyzed 
N/A. Not Available 
J - Result is greater than sample detection limit but less than stated reporting limit 
U • result is less than the sample detection limit 

• 
A A 

6/111969 9/26/1989 
Teledyne 7 4139 Teledyne74141 Teledyne74142 Teledyne79778 Teledyne79778 Teledyne79778 

Unfiltered Filter Paper Filter Paper Filtered Unfiltered Filter Paper 

<5.0 <0.5 <0.4 <3.0 <3.0 <0.4 
<B.O <0.7 <0.8 <5,0 <5.0 <0.7 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
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TABLE 3-1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NJ

WELL NUMBER W2 W2 W2 W2
DATE SAMPLED 12117/1988 4/25/1989 811/1989 9128/1989
LABORATORY ID NUMBER MT24069 MT24070 MT24071 - SMC MT28509 MT28510 SMC Teledyne74132 Teledyne74133 Teledyne74134 Teledyne79767 Teledyne79768 Teledyne79769
SAMPLE TYPE Filtered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filter Paper Filtered Unfiltered Filter Paper

PARAMETERS (pCiIL)

Gross Alpha <2 <2 NA NA 1 ( <1) 1.9 +/-1.0 NA <3.0 <4.0 <0.4 <2.0 <2.0 <0.4
Gross Beta 40+/- 4 39,/-4 NA NA 12+1-2 (14+/-2) 14+/-2 NA 20 +/- 0.4 24+/-0.5 <0.8 14 +/- 0.4 12+/-0.4 <0.7

PH NA NA NA 6.34 NA NA 6.09 NA NA NA NA NA NA
Sulfate NA NA 220 253 NA NA 90 NA NA NA NA NA NA

WELL NUMBER W2 (R) W2 (R) W2 (R) W2 (R)

DATE SAMPLED 7/17/1995 Apr-04 7/24/07 7/9/2008
LABORATORY ID NUMBER L5069-5 F4D100111-013 F4D100111-005 F40100111-021 20070717-07 20070717-07 20080595-02
SAMPLE TYPE N/A Filtered Unfiltered Filter Paper Filtered Unfiltered Unfiltered

PARAMETERS
Radiological (pCIJL)
Gross Alpha (48 hour) NA NA NA NA 0.594 -.1-1.07 4.59 +/. 1.52 NA
Gross Beta (48 hour) NA NA NA NA 8.93 +/- 3.14 7.96 +/- 3.2 NA
Gross Alpha NA 0,32U -/- 0.57 1.75J +/- 0.98 NA NA NA NA
Gross Beta NA 1.6U +/- 1.1 3.4J +1- 1.2 NA NA NA NA
Actinium 228 -6 +/- 5.8 NA NA NA NA NA NA
Bismuth 214 -1.3 +/- 5.0 NA NA NA NA NA NA
Potassium 40 1 +1-27 NA NA NA 9,31 +/- 8.09 8.32 +/- 7.23 NA
Lead 212 2.3 +/- 5.3 NA NA NA NA NA NA
Lead 214 1.4+/-4.7 NA NA NA NA NA NA
Thallium 208 1.0+/12.8 NA NA NA NA NA NA
Radium 226 NA 0.13U +/- 0.11 0.05U +/- 0.13 NA 0.119 +1- 0.122 0.813 +/- 0.431 0.082+/-0.100
Radium 228 NA 0.22U +/- 0.34 0.16U +/- 0.34 NA 0+/-0.092 1,05 +/- 0.098 0+/-0.602
Thorium 232 NA NA NA NA 0.239 .1- 0.110 0.539 +1- 0.210 NA
Thorium 230 NA NA NA NA 0.125 +/- 0.146 0.994 +1- 0.389 NA
Thorium 228 NA NA NA NA 0.122 .1- 0.087 0.265 +/- 0.213 NA
Uranium 235 NA NA NA NA 0.322 +/- 0.413 0.711 /.- 0.526 NA
Uranium 234 NA NA NA NA 1.05 +/-0.717 1.26 +/-0.621 NA
Uranium 238 NA NA NA 0.38 +/- 0.13 0.445 +/- 0.553 0.905 +/- 0.571 NA

Other Constituents
Barium (ug/L) NA NA NA NA NA NA ND
Magnesium (ug/L) NA NA NA NA NA NA 9500
Calcium (ug/L) NA NA NA NA NA NA 5270
Aluminum (ug/L) NA NA NA NA NA NA 757
Alkalinity, Bicarbonate (mg/L) NA NA NA NA NA NA 48.5
Alkalinity, Carbonate (mgrL) NA NA NA NA NA NA ND
Alkalinity, Total as CaCO3 (mgIL) NA NA NA NA NA NA 50.3
Chloride (rag/L) NA NA NA NA NA NA 3.3
Chromium, Hexavalent (mg/L) NA NA NA NA NA NA ND
Nitrogen, Nitrate (mglL) NA NA NA NA NA NA 0.74
Nitrogen, Nitrate + Nitrite (mg/L) NA NA NA NA NA NA 0.74
Nitrogen, Nitrite (mgQL) NA NA NA NA NA NA ND
Sulfate (mg/L) NA NA 7.53 NA NA 20.7 ND
Field pH NA NA 8.13 NA NA 6.72 7.09
Oxidation/reduction • NA NA NA NA NA NA . 1973

Notes:
pCVL - Picocuries per liter, April 2004 isotopic uranium analyses of filter paper samples are reported In picocudes/sample
NA - Not Analyzed
Field duplicate data are In brackets.
J - Result is greater than sample detection limit but less than stated reporting limit
U - result is less than the sample detection limit
Field duplicate data are in brackets.
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• 
WELL NUMBER W2 
DATE SAMPLED 1211711988 
LABORATORY ID NUMBER MT24069 MT24070 MT24071 
SAMPLE TYPE Filtered UnWtered Unfiltered 

PARAMETERS (pCiJL) 

Gross Alpha <2 <2 NA 
Gross Beta 40+/· 4 39+/·4 NA 

pH NA NA NA 
Sulfata NA NA 220 

WELL NUMBER 
7~~}1~d5 W2(R) 

DATE SAMPLED Apr·04 
LASoRA TORY 10 NUMBER L5059·5 F4Dl00lll·013 F4Dl00lll'()05 
SAMPLE TYPE N/A Filtered Unfiltered 

PARAMETERS 
Radiological (pCI/L) 
Gross Alpha (48 hour) NA NA NA 
Gross Bela (48 hour) NA NA NA 
Gross Alpha NA 0.32U +/. 0.57 1.75J +/. 0.98 
Gross Beta NA 1.6U +'·1.1 3.4J +,. 1.2 
Acllnlum 228 ·6 +,. 5.8 NA NA 
Blsmulh 214 ·1.3 +,. 5.0 NA NA 
Potassium 40 1 +'.27 NA NA 
Lead 212 2.3 +/. 5.3 NA NA 
Lead 214 1.4 +/·4.7 NA NA 
Thallium 208 1.0 +/. 2.8 NA NA 
Radium 226 NA 0.13U +/·0.11 0.05U +/. 0.13 
Radium 228 NA 0.22U +/·0.34 0.16U +/. 0.34 
Thorium 232 NA NA NA 
Thorium 230 NA NA NA 
Thorium 228 NA NA NA 
Uranium 235 NA NA NA 
Urenlum 234 NA NA NA 
Uranium 238 NA NA NA 

Other Constituents 
Berlum (uglL) NA NA NA 
Magnesium (uglL) NA NA NA 
Calcium (uglL) NA NA NA 
Aluminum (uglL) NA NA NA 
Alkalinity. Bicarbonate (mglL) NA NA NA 
Alkalinity, Carbonate (mglL) NA NA NA 
Alkalinity, Total as CaC03 (mglL) NA NA NA 
Chloride (mg/L) NA NA NA 
Chromium. Hexavalent (mg'L) NA NA NA 
Nitrogen. Nitrate (mgIL) NA NA NA 
Nitrogen, Nitrate + Nitrite (mglL) NA NA NA 
Nitrogen, Nitrite (mglL) NA NA NA 
Sulfate (mglL) NA NA 7.53 
Field pH NA NA 8.13 
Oxidation/reduction NA NA NA 

Notes: 

• 
TABLE 3·1 

GROUND WATER RADIOLOGICAL SUMMARY TABLE 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

W2 
4125/1989 

SMC MT28509 MT28510 SMC 
Unfittered Filtered Unfiltered Unfiltered 

NA 1 «1) 1.9 +/·1.0 NA 
NA 12+/·2 (14+/·2) 14 +/. 2 NA 

6.34 NA NA 6.09 
253 NA NA 90 

W2(R) W2(R) 
7/24/07 7/9/2008 

F4Dl00lll'()21 20070717·07 20070717·07 20080595.()2 
Filter Paper Filtered Unfiltered Unfiltered 

NA 0.594 +/. 1.07 4.59 +/. 1.52 NA 
NA 8.93 +/. 3.14 7.96 +/. 3.2 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 9.31 +/·8.09 8.32 +/. 7.23 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA o.lui +/. 0.122 0.813 +,. 0.431 0.082 +/. 0.100 
NA 0+'.0.092 1.05 +,. 0.098 0+/·0.602 
NA 0.239 +/. 0.110 0.539 +,. 0.210 NA 
NA 0.125 +/. 0.146 0.994 +/. 0.389 NA 
NA 0.122 +/. 0.087 0.265 +/. 0.213 NA 
NA 0.322 +/. 0.413 0.711 +/. 0.525 NA 
NA 1.05 +/. 0.717 1.26 +/·0.621 NA 

0.38 +/. 0.13 0.445 +/. 0.553 0.905 +/. 0.571 NA 

NA NA NA NO 
NA NA NA 9500 
NA NA NA 5270 
NA NA NA 757 
NA NA NA 48.5 
NA NA NA NO 
NA NA NA 50.3 
NA NA NA 3.3 
NA NA NA NO 
NA NA NA 0.74 
NA NA NA 0.74 
NA NA NA NO 
NA NA 20.7 NO 
NA NA 6.72 7.09 
NA NA NA 197.3 

pCVL· Plcocuries per liter; April 2004 isotopic uranium analyses of filter paper samples are r~ported In picocurleslsample 
NA • Not Analyzed 
Field duplicate data are In brackets. 
J a Result is greater than sample detection limit but less than stated reporting limit 
U • result is less than the sample detection limit 
Field duplicate data are in brackets. 

• 
W2 W2 

8/111989 9/28/1989 
Taladyne74132 Teledyna74133 Teledyne 7 4134 Teledyne79767 Teledyne79768 Taledyna79769 

Filtered Unfiltered Filter Paper Filtered Unfiltered Filler Paper 

<3.0 <4.0 <0.4 <2.0 <2.0 <0.4 
20 +/. 0.4 24 +/. 0.5 <0.8 14 +/.0.4 12 +/·0.4 <0.7 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
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TABLE 3-1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NJ

WELL NUMBER W-3S W-3S W-3S
DATE SAMPLED 12/17/1988 4/25/1989 8/1/1989
LABORATORY ID NUMBER MT24056 MT24057 MT24058 SMC MT28500 MT28501 SMC MT28501 Teledyne74125 Teledyne74126 Teledyne7412"
SAMPLE TYPE Filtered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filter Paper Filtered Unfiltered Filter Paper

PARAMETERS (pCi/L)

Gross Alpha <5 <5 NA NA 3.7 +/- 1.1 4.4 +/- 1.2 NA <1 <2.0 1.2 +/- 0.8 <0.4
Gross Beta <6 <6 NA NA 6.9 +/- 1.8 7.6 +/- 1.9 NA <3 6.6 +/- 1.7 7.5 +/- 1.8 <0.8
Thorium 232 <1 <1 NA NA NA NA NA NA NA NA NA
Thorium 230 <1 <1 NA NA. NA NA NA NA NA NA NA
Total Uranium <1 <1 NA NA NA NA NA NA NA NA NA

pH NA NA NA 5.48 NA NA 4.79 NA NA NA NA
Sulfate NA NA 5.3 12 NA NA <10 NA NA NA NA

WELL NUMBER W-3S W-3S W-3S
DATE SAMPLED - 9/28/1989 1/10/1990 4/16/1990
LABORATORY ID NUMBER Teledyne79770 Teledyne79771 Teledyne79772 Teledyne90127 Teledyne90122 Teledyneg0128 Teledyne90129 SMC Teledyne99504 Teledyne99503 Teledyne99505 Teledyne99506 SMC
SAMPLE TYPE Filtered Unfiltered Filter Paper Filtered Unfiltered Filter Paper Filter Paper Unfiltered Filtered Unfiltered Filter Paper Filter Paper Unfiltered

PARAMETERS (pCi/L)

Gross Alpha <2.0 <2.0 <0.4 <3.0 <3.0 <0.6 <0,5 NA 2.7 +/- 0.9 4.6 +/- 1.1 <0.6 <0.5 NA
Gross Beta 6.2 +/- 3.3 7.6 +/- 3.4 <0.7 13.0 +/- 7.0 10.0 +/- 7.0 <0.7 <0.7 NA 9.7 +/- 2.8 6.5 +/- 2.5 <0.7 <0.7 NA
Thorium 232 NA NA NA NA NA NA NA NA NA NA NA NA NA
Thorium 230 NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Uranium NA NA NA NA NA NA NA NA NA NA NA NA NA

pH NA NA NA NA NA NA NA 5.24 NA NA NA NA 4.77
Sulfate NA NA NA NA NA NA NA <10 NA NA NA NA <10

Notes:
pCi/L - Picocuries per liter
NA - Not Analyzed
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• 
WELL NUMBER 
DATE SAMPLED 
LABORATORY ID NUMBER 
SAMPLE TYPE 

PARAMETERS (pCi/l) 

Gross Alpha 
Gross Beta 
Thorium 232 
Thorium 230 
Total Uranium 

pH 
Sulfate 

WELL NUMBER 
DATE SAMPLED 
LABORATORY ID NUMBER 
SAMPLE TYPE 

PARAMETERS (pCi/L) 

Gross Alpha 
Gross Beta 
Thorium 232 
Thorium 230 
Total Uranium 

pH 
Sulfate 

Notes: 
pCilL - Plcocuries per liter 
NA - Not Analyzed 

MT24056 
Fillered 

<5 
<6 
<1 
<1 
<1 

NA 
NA 

Teledyne79770 
Filtered 

<2.0 
6.2 +/- 3.3 

NA 
NA 
NA 

NA 
NA 

W-3S 
12/1711988 

MT24057 MT24058 
Unfillered Unfiltered 

<5 NA 
<6 NA 
<1 NA 
<1 NA 
<1 NA 

NA NA 
NA 5.3 

W-3S 
9/2811989 

Teledyne79771 Teledyne79772 
Unfiltered Filter Paper 

<2.0 <0.4 
7.6 +1- 3.4 <0.7 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

• 
TABLE 3-1 

GROUND WATER RADIOLOGICAL SUMMARY TABLE 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

W-3S 
4/25/1989 

SMC MT28500 MT28501 SMC 
Unfiltered Filtered Unfiltered Unfiltered 

NA 3.7 +/-1.1 4.4 +/- 1.2 NA 
NA 6.9 +/-1.8 7.6 +/-1.9 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

5.48 NA NA 4.79 
12 NA NA <10 

W-3S 
1110/1990 

Teledyne9012 Teledyne9012! Teledyne90128 Teledyne90129 
Filtered Unfiltered Filter Paper Filter Paper 

<3.0 <3.0 <0.6 <0.5 
13.0 +1- 7.0 10.0 +1-7.0 <0.7 <0.7 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

• 
W-3S 

8/1/1989 
MT28501 Teledyne74125 Teledyne74126 Teledyne74127 

Filter Paper Filtered Unfiltered Filter Paper 

<1 <2.0 1.2 +/- 0.8 <0.4 
<3 6.6 +/-1.7 7.5 +/-1.8 <0.8 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

W-3S 
411611990 

SMC T eledyne99504 Teledyne99503 Teledyne99505 Teledyne99506 SMC 
Unfiltered Filtered Unfiltered Filter Paper Filter Paper Unfiltered 

NA 2.7 +1- 0.9 4.6 +1-1.1 <0.6 <0.5 NA 
NA 9.7 +1- 2.8 6.5 +1- 2.5 <0.7 <0.7 NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

5.24 NA NA NA NA 4.77 
<10 NA NA NA NA <10 
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TABLE 3-1
GROUND WATER I SUSPENDED SOLIDS RADIOLOGICAL SUMMARY TABLE

SOHELDALLOY METALLURGICAL CORPORATION
NEWFIELD. NJ

WELL NUMBER SC-itS SC-11S SCt11S SC-11S
DATE SAMPLED 12117/1988 4/26/1989 811/t989 1110/1990
LABORATORY I0 NUMBER MT24059 MT24060 MT24061 SMIC MT28502 MT28503 SMC Teledyne74121 Tetedyne74122 Teledyne74123 TeIedyne7424 Teledynre90131 Teledynet0130 Teledyne90132 Tetedyne90133 SMC
SAMPLE TYPE Filtered Unfiltered Unftiterad Unfitered FUntered Filtered Unfiltered Filtered Unfiltered Filter polar Filter Ppaper Unfitered

PARAMETERS (pCiIL) 

per Frfr l a t pr t

Grons Alph <2 4.0 +1- 2.0 NA NA '1 5.5 2I- NA NA 15.0 5.4 ÷1- 3.7 ,5. <0.4 <3.0 n5.0 3.0 +/. 1.5 1.1 +/-' ,8 NA
Grnsi Bet2 2,6 Al. 2.5 20 +1- B NA NA <3 75 ÷I-1.9 NA <6.S 16.0 .1/ 5.7 <0.7 <0.8 <10.0 6.5 0l- 3.2 4.4 +/- 0.9 1.4 +/-0.6 NA
RadiumD22 NA NA NA NA NA 1.2+/-0.2 NA NA 1.4 -1 0.8 NA NA NA NA NA NA NA
Thmarn 232 <1 <1 NA NA NA <1 NA NA '3.0 NA NA NA NA NA NA NA

Thorlum 230 <1 <1 NA NA NA NA NA NA NA N N A N NA NA NA NA
Thorlm 228 NA NA NA NA NA <i NA NA <15.5 NA NA NA NA NA NA NA
Uranium 235 NA NA NA NA NA RI NA NA T0,t NA NA NA NA NA NA NA
UrTnium 234 NA NA NA NA NA 2.Ael..l NA NA N,3An-.6 NA NA NA NA NA NA NA

nUnm 238NA NA NA NA NA 2,8 ÷-1.1 NA NA 0,33÷-12.0 NA NA NA NA NA NA NA
TotalUr.nium I 3235 15A N NA NA NA NA NA NA NA NA NA NA NA

PH NA NA NA 6.52 NA NA 6.62 NA NA NA NA NA NA NA NA 6.78
Sulfate NA NA 60 51 NA NA 42 NA NA NA NA NA NA NA NA 26

WELL NUMBER OC-1iS SC-l1S (0) SC-11S (R) SC-IS(S) 50.11 (R) 0C-115 (R)

SATE SAMPLED 4N1U15B 5711595 Apr- 4 41123005 7S2712007 7I9/2008
LASORATORY ID NUMBER Teledyre99508 Tetedyne99507 Tieledyne9509 Teledynre99510 SMC L5069-2 F4D100111-010 F4D10111.002 F40100111-O18 20050277-02 20050277-02 20070717-03 20070717.03 20050595.04

SAMPLE TYPE Filtered Unfltered Filter Paper Filter Paper UnfSltered NIA Filtered Unfiltered Filter Paper Filtered Unfiltered Filtered Unfiltered Unfiltered

PARAMETERS

Radiological (pCIL)
Gross Alpha (48 hour) <0.9 2.1 -I 1.0 <0.6 n0.5 NA NA NA NA NA NA NA 0.894 +/. 1.03 262 I-f 1.46 NA
Gross Beta (48 hour) 4.2 R/. 2,3 4,7 RI- 2, 00.7 S0,7 NA NA NA NA NA NA NA 4.20 RI- 2,84 0-/,3.62 NA
Gross Alpha NA NA NNA NA A NA 0.52U +/- 0.56 0.59U +A. 0.87 NA NA NA NA NA NA
Urnss Bets NA NA NA NA NA NA 2.5. +/. 0.94 2.7J +/- 1.2 NA NA NA NA NA NA
Actnium 228 NA NA NA NA NA SRI. 7.4 NA NA NA NA NA NA NA NA

Sismut 214 NA NA NA NA NA -1 +/- 5.5 NA NA NA NA NA NA NA NA
Potassium 40 NA NA NA NA NA -101+/- 27 NA NA NA NA NA 2.2 RI. 1.51 2.15 RI- 1.57 NA
Lead 212 NA NA NA NA NA 2.5 RI- 5.5 NA NA NA NA NA NA NA NA
Lead2l4 NA NA NA NA NA 0.4R/-4.8 NA NA NA NA NA NA NA NA
ThIllrum 205 NA NA NA NA NA 2.1 +I- 2.5 NA NA NA NA NA NA NA NA
Radiurm 226 N N A N A N NA NA NA 0.17U +/. 0.13 0.14U +/-. 513 NA <0431 0.293 -0.182 +/- 0.177 0.159 I. 0.208 0.379 1l- 0.140
Radilu 225 NA NA NA NA NA NA 0.24U +/s 0.36 -0.14 1- 0.27 NA 5.50 1.75 0.250 +1- 0.045 0,394 +/- 0.093 0R/I 0.690
Thodum 232 " NA NA NA NA NA NA NA NA NA 90.256 <0.335 0.143+/-0.154 0.223 RI- 0.137 NA

Thodum 230 NA NA NA A N A N A NA NA NA 30.6 <0.535 0.205 e.0.143 0.315 R. -0.150 NA

thodum 228 NA . NA NA NA NA NA NA NA NA 0.373 <00365 0,107 01-00121 0.202 63- 0.114 NA
Uranrum 235 NA NA NA NA NA NA NA NA NA 30.942 '1.25 0.151 RI. 0.150 0.455 Cl- 0.330 NA
Uranlum 234 NA NA NA NA NA NA NA NA NA 01,91 2.59 1.36 ÷10367 1.23 RI. 0.471 NA
Uranlum 238 NA NA NA NA NA NA NA NA 0.29 ÷I: 0.12 01.77 3.03 0.100 214 0.302 ÷/. 0.301 NA

Otrer Consetietunt
Basue (ug/L) NA NA NA NA NA NA NA NA NA NA NA NA- NA NO
Uagnesium IL) NA NA NA NA NA NA NA NA NA NA NA NA NA NO
Osiliorm (ug/t) NA NA N N NA NA NA NA NA NA NA NA NA NA ND
arionum (ug/L) NA NA NA NA NA NA NA NA NA NA NA NA NA N57
Mikalinets, Bieartonate (mgiL) NA NA NA NA NA NA NA NA NA NA NA NA NA 22.5
Akalinty, Cirunmate (rrgL) NA NA NA NA NA N NA NA NA NA NA NA NA NO

Aikalln~ty, TRtal 55 CaCO3 (mtreI) NA NA NA NA NA NA NA NA NA NA NA NA NA 22.6
CAde remigLI NA NA NA NA NA NA NA NA NA NA NA NA NA 4.5
CNhrolnutr. Hexavlat (mg/L) NA N N A N NA NA NA NA NA NA NA NA NA NA NO
Nitrogen Ni'ate (ragIL) NA NA NA NA NA NA NA NA NA NA NA NA NA 0.75
Nlkoaen, Nitrate + Nit(e (Rag/L) NA NA NA NA NA NA NA NA NA NA NA NA NA 20.7
Alkiogen. Nitte (rlagL) NA NA NA NA NA NA NA NA NA NA NA NA NA ND

ulfiate (mgiL) NA NA NA NA 2d NA NA 25.8 NA NA 30.7 NA 14.2 1921
Field pN NA NA NA NA 0,40 NA NA 6,93 NA NA 0.75 NA 5.51 5.29
tgddeSnNreducLon NA NA NA NA NA NA NA NA NA NA NA NA NA 252.2

Notes;
pOO/L - Piconndee per liter; AFdr 2004 isotopic uranium snalyses RI filter paper earoples are reported Sn plconndeslenaeple
NA - NNt rAtAnayed
NIA -NAt Av3.Nle,2
J - Resuit In greater than sAmple de2e0on0 iomi Eut Iesi than soiteR reporteng limit

U - result Is less than the sample detection tomit
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TABLE 3·1 

GROUNDWATER I SUSPENDED SOLIOS RADIOLOGICAL SUMMARY TABLE 
SH1'C.lOAllOY METAlLl.rRG1CAl CORPORATION 

WELL NUMBER SC-11S 
DATE SAMPLEO 12117/1988 
lABORATORY 10 NUMSER MT24059 MT24060 MT24061 SMC MT28502 
SAMPlE TYPE FUlered Unfiltered Unflltered Unfiltered Filtered 

PARAMEtERS (pCi/l) 

Gross Alpha <2 4.0 +/. 2.6 NA NA <1 
Gross Beta 3,8 +/·2.0 28 +/. 8 NA NA <3 
Radium 226 NA NA NA NA NA 
Thorium 232 <1 <1 NA NA NA 
Thorium 230 <1 <1 NA NA NA 
Thorium 228 NA NA NA NA NA 
Uranium 235 NA NA NA NA NA 
Uranium 234 NA NA NA NA NA 
Uranium 238 NA NA NA NA NA 
Tolal Uranium <1 3.9 +/·1.0 NA NA NA 

pH NA NA NA 6.52 NA 
Sulfate NA NA 60 81 NA 

WELL NUMBER SC·IlS 
DATE SAMPLED 4/18/1990 
lABORATORY 10 NUMBER T eJedyne99508 Teledyne99507 Teledyne99509 TeJedyne99510 SMC 
SAMPlE TYPE Filtered Unfiltered FHterPaper Filter Paper Unfiltered 

PARAMETERS 

Radiological (pCIIl) 
Gross Alpha (48 hour) <O.g 2.1 +1·1.0 <O.S <0.5 NA 
Gross 8eta (48 hour) 4.2 +1· 2.3 4.7 +/. 2.9 <0.1 <0.7 NA 
Gross Alpha NA NA NA NA NA 
Gross 8ela NA NA NA NA NA 
Actinium 228 NA NA NA NA NA 
Bismutht14 NA NA NA NA NA 
Potassium 40 NA NA NA NA NA 
Lead 212 NA NA NA NA NA 
lead 214 NA NA NA NA NA 
Thallium 208 NA NA NA NA NA 
Radium 226 NA NA NA NA NA 
Radium 228 NA NA NA NA NA 
Thorium 232 . NA NA NA NA NA 
Thorium 230 NA NA NA NA NA 
Thorium 228 NA NA NA NA NA 
Uranium 235 NA NA NA NA NA 
Uranium 234 NA NA NA NA NA 
Uranium 238 NA NA NA NA NA 

Other Constituents 
Barium (ug/L) NA NA NA NA NA 
Magnesium (uglL) NA NA NA NA NA 
Calcium (uglL) NA NA NA NA NA 
Aluminum (ug/L) NA NA NA NA NA 
Alkalinity, Bicarbonate (mg/l) NA NA NA NA NA 
Alkalinity, Carbonate (mg/l) NA NA NA NA NA 
Alkalinity, Total as Cae03 (mglL) NA NA NA NA NA 
Chloride (mgll) NA NA NA NA NA 
Chromium. Hexavalent (mgfL) NA NA NA NA NA 
Nitrogen, Nitrate (mgll) NA NA NA NA NA 
Nitrogen, Nitrate + Nitrile (mg/L) NA NA NA NA NA 
Nitrogen, NItrite (mgll) NA NA NA NA NA 
Sulfate (mg/L) NA NA NA NA 24 
Field pH NA NA NA NA 6.40 
Oxldatlon/reductlon NA NA NA NA NA 

Notes; 
pCVL • Picocurles per liter; April 2004 isotopic uranium analyses of filter paper sampies are reported In picocurles/sample 
NA· Not Analyzed 
N/A • Not Available 
J • Result is greater than sample detection Umlt but less than stated reporting limit 
U • result Is less than the sample detectton limit 

NEWFIELD, NJ 

SC·11S SC·11S 
4126/1989 811/1989 

MT28503 SMC Teledyne74121 Teledyne74122 Teledyne74123 Teledyne74124 
Filtered Unfiltered Filtered Unfiltered Filter Paper Filter Paper 

5.51-/·1.3 NA <5.0 5.4 +/. 3.7 <0.5 <0.4 
75+1-1.9 NA <8,0 16.0 +J. 0.7 <0.7 <0.8 
1,2 +/·0.2 NA NA 1.4 +'.o.e NA NA 

<1 NA NA <3.0 NA NA 
NA NA NA NA NA NA 
<1 NA NA <10.0 NA NA 
<1 NA NA <0.1 NA NA 

2.6+/· 1.1 NA NA 0.'33./·1.8 NA NA 
2.8 +,.,., NA NA 0.33 +/. 2.0 NA NA 

NA NA NA NA NA NA 

NA 8.62 NA NA NA NA 
NA 42 NA NA NA NA 

5\,,·115 R) SC.11SIR) SC·11S (R) 
7/17/1995 Apr·04 4/1312005 
L50Se.2 F4D100111·010 F40100111·002 F40100111·018 20050277·02 20050277·02 

N/A Filtered Unfiltered Filter Paper Filtered Unfiltered 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA O.52U +,. 0.56 0.S9U +,. 0.87 NA NA NA 
NA 2.5J +/. 0.94 2.7J +'·1.2 NA NA NA 

0+/·7.4 NA NA NA NA NA 
·1 +,·5.5 NA NA NA NA NA 
·10+/· 27 NA NA NA NA NA 
2.8 +,. 5.0 NA NA NA NA NA 
0.4 +/. 4.8 NA NA NA NA NA 
2.1 +/·2.8 NA NA NA NA NA 

NA O.17U +/. 0.13 0.14U+'·O.13 NA <0.431 <0.293 
NA 0.24U +/. 0.36 ·0.14 +/. 0.27 NA 5.50 1.79 
NA NA NA NA <0.256 <0.336 
NA NA NA NA <0.696 <0.636 
NA NA NA NA 0.373 <0.366 
NA NA NA NA <0.942 <1.29 
NA NA NA NA <1.91 2.89 
NA NA NA 0.29 +,. 0.12 <1.77 3.03 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA 25.8 NA NA 30.7 
NA NA 6.93 NA NA 5.79 
NA NA NA NA NA NA 

• 
SC-11S 

1110/1990 

Teledyne90131 Teledyne90130 Teledyne90132 Teledyne90133 SMC 
Filtered Ur'lfiltered Filter Paper Filter Paper Unfiltered 

<3.0 <5.0 3.0 +'·1.5 1.1 +/-0.8 NA 
<10.0 6.5 +,. 3.2 4.4 +,. 0.9 1.4 +'·0.6 NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA 8.78 
NA NA NA NA 26 

SC·11S (R) SC·11S(R) 
7/27/2007 7/912008 

20070717·03 20070717·03 20080595·04 
Filtered Unfiltered Untlltered 

0.894 +/. 1.03 2.62 +/. 1.46 NA 
4.20 +,. 2.84 0+/·3.62 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

2.2 +'·1.91 2.15 +/·1.87 NA 
NA NA NA 
NA NA NA 
NA NA NA 

·0.182 +1· 0.177 0.189 +f· 0.208 0.379 +,. 0.140 
0.250 +/. 0.048 0.394 +/. 0:093 0+1- 0.690 
0.143 +/. 0.154 0.223 +/. 0.137 NA 
0.255 +,. 0.148 0.315 +/. 0.160 NA 
0.157 ... ,-0.121 0.202 +1· 0.114 NA 
0.181 +1·0.160 0.456 "f· 0.330 NA 
1.36 ... /·0.367 1.23+'-0.471 NA 
0.110 +1. 0,143 0.309 +/. 0.301 NA 

NA· NA NO 
NA NA NO 
NA NA NO 
NA NA 357 
NA NA 22.6 
NA NA NO 
NA NA 22.6 
NA NA 4.5 
NA NA NO 
NA NA 0.78 
NA NA 0.78 
NA NA NO 
NA 14.2 19.1 
NA 5.81 '5.29 
NA NA 252.9 
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TABLE 3A1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

EHIELOALLOY METALLURGICAL CORPORATION
NEWFIELD, NJ

WELL NUMBER SC-126 SC-12S SC-12S SC-12S SC-12S 6C-12SDATE SAMPLED 1 0/26/1985 12117/1988 4125/1989 8/11/1989 0/2811589 • /101goo0
LAS. 0 NUMBER AKEMP010371g MT24082 MT24063 (240641 MT24065 SMC MT28504 M7211505 EMVC MT28505 T.ledyne74128 TblIdyn742 30ele dyne7413 Tae 'n743 Teledyne77993 Teledyne97 Toelooya79775 Teledlyne00131 Teladyn o01301 Tldym,90032 Teeyne0013 SMCSAMPLE TYPE Unfiltered Filered Unfiltered Unaired UnfitereKd Filtered Unfiltered Unfltered Ffie Paper Filtered Un'tred Fill.,Ppe Filter Paper Filtered Unfi emd Filter Paper Filtered Unfiltered Filter Paper Filter Paper Unfiltered

=ARMETERS 0011.) 1

G-: lp. 5.6....... . 106-12.20 -3•310 .. .. N 0A : ,8O AI .4-/... NA 4. . 2. ... .00 0.08 .... .... 9....................0.... ..Gras Bata 83-AS9 591 1000.1,01130 -/. 20 NA NA 71-. 38.... NA '3 39-/100, 73 -t ...... .... ... 69-.1.5 70.-1-1.5 0. ..7 8-11 13012 ..... .... 1.4....0...60 NA
Thorium 232 NA .1 o [<0) NA NA NA NA NA NA NA NA NA NA NA NA NA <r. I o. 1 lA NA NA
Thaium 230 NA 1 <11[2.8 -1. 0.6] NA NA HA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ThWiu 228 NA NA NA NA NA NA ýNA NA NA NA NA NA NA NA NA NA <0.3 -0.3 "NA NA NATotal Uaniml NA <I <2 [<2 NA NA NA NA NA NA NA NA . NA NA NA NA NA NA NA NA NA NA
IUrap= 234N NA NA NA NA NA NA NA NA NA N A NA. NA NA NA NA" .. .7..... 13 3.2-1. NA.......iUrnld 235 NA NA NA NA NA NA KA NA NA NA NA NA NA NA NA NA 0.6÷/. 0.48 <0.1 NA NA NA
Uranium, 238 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.98 -1. 0.74 <0.3 NA NA NA
Radium 226 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1,0 01.0 NA NA NA

PH NA 14A NA NA 7.68 NA NA 6.98 NA NA NA NA NA NA NA' NA NA NA NA NA 7.04"

'Sultlat NA NA NA 46 81 NA NA 79 NA NA NA NA NA NA NA NA N A NA NA NA II9

VVELL NUMBER SC.-121 $C-12S SC-12S• SC-3S (Blfind duplicate of 6C- 12S) SC-.2 6C1S •-12S I C3Sup)
DAT`E SAMPLED 411.,1990 711995 Ap-04| Aor-o 4/1312005 712412007 71912008 t 710/2008
LAB. U NUMBER Te1dy99513 T.edyn.oo511 Tobodyn09512 iTeledlynsoo132 Telad"g01om SMC L5069-3 F40100111-011 F4D100111-O0 F4D100111'a"' F4Q10011 1-012 F4DI0O111-04s F4010111-020 200502774OO 20050277-03 20070711-134 20070717-N4 2008059 5.05 20080595-07SAMPLE TrYPE Filtered Unfilterd Unflur'd Filasr Paper Filter Paper unhelateod NIA Fillrad Unfiltered Filter Paper Filtered Unf111tredl Fill., Paper Filtered Unfiltered Filtered Unfilterd Unfiltered Unigeated

PARAMIETERS Dulct

R;;oZg;-l -(pQB.)
C-O$Alh 48h• NA NA NA NA NA NA NA NA NA NA I NNA" 'NNANA 8.11 If- 3.81 .1/-.8 NANrosBeta (AS hour) NA NA NA A NA NA NA NA NA NAI NA NA NA NA NA 115-1-12.6 112 +-/ 11.1 NA NAGross/dph. 9 1 1 7 <9 <0.6 <0.5 NA NA .091U -/- 0.07 8.SU -/- 9.8 NA I 0.29U ÷1A 0.85 14.0U ./.10.o NA NA NA 2.0 -1-3 311 11.0 -1. 3.85 NA NA
Gross Bata ISO -1- 30 200.1.30 220 ÷-130 1.1 1-/.0.5 <l.7 ,NA NA 14.0 ÷1- 2.1 128÷/-16.0 NA I15.3-/-2.3 115-/1-15,0 NA NA NA 113 /. 10.5 95÷-1. 0.0 NA NAAlum 22 NA NA NA NA NA NA 1.6-*/.7.5 AA NA NA NAi NA NA NA ANA NA NA NAisuh24NA NA NA INA NA NA 3.6 -1-5.3 NA NA NA NA NA NA NA NA NA NA NA NA

Pasdm40 NA NA NA NA NA NA 42 *-134 NA NA NA I NA NA NA NA NA 85 ÷-173.8 78.8 -1. 68.5 NA NALead 212 NA NA NA NA NA NA 0 6 -1- 4.9 NA NA NA I NA NA NA NA NA NA NA NA NALand 214 NA NA NA NA NA NA 18/-.g NA NA NA ! NA NA NA NA NA NA NA NA NA
F hIll~um 208 NA NA NA NA NA NA 0.5÷1- 2.1 NA NA NA 1 NA NA NA NA NA NA NA NA NARmdiuml 226 <1 NA <1 NA NA NA NA 0A.12 ÷/. 0.24 0.52J -1. 0.18 NA 1 .09 -1- 0.20 0ý98.1 -1. 0,24 NA 0 .598 <0.4325 0.537.÷-l 0,231 1.53 -/.0.256 0,154-+t-060787 0.4091 :1. 0 207Radium 228 NA NA NA NA NA NA NA 0.58U */. 0.41 0.42U 1- 0.31 NA 1 1.24 +-10.42 0.61J -1. 0.37 NA 2.28 4.47 1.04 ."-0.051 2.62 /-1-0.120 0.211 -1. 0: 66 0.069 /-0.410
r'hodium 232 <0.0` NA 2.9 *-10.4 NA NA NA NA NA NA NA NA NA NA 0.312 <0.246 0.701 l-1 0.192 0.666 ÷-0.140 NA NAThorum 30 NA NA NA NA NA NA NA NA INA NA i NA NA NA :0 648 Q0.674 0.563 -1- 0,202 0.358 1-0.133 NA NA
Than-u 228 o0.29 -1- 0,14 NA o 4.6 -1- 0.5 NA NA NA NA NA NA NA NA NA NA <0.22 <0.O227 0.113 I ÷Fo~lo 0.150.43 +1-0,148 NA NAUranium 235 0.034 .1. 0029 NA 0087 0.- 0,048 NA NA NA NA NA NA NA I NA NA NA <0 .21 01 54 0.17 1.0344 0.239 -1- 0.233 NA NAUranium 23A .9l6 .1- 1ý3 NA 1.3 1-/ 0.2 NA NA NA NA NA NA NA ! NA 'NA NA 0.666 0.427 1.04 /-1 0.002 1.78 ÷-/.0.522 NA NA
U-aIum 238 0.99 ol-0.13 NA 0.99 1.-0. 15 NA NA NA NA NA NA 043J÷1-.14 I A NA 0.48J -1.0.1fi <0.483 <.272 0.489 /- 0.401 i0.796 -A.0.356 NA NA

0"he Constituents N N

Bernum (ug/L]- NA NA NA NA NA NA NA NA NA NA I NA NA NA NA NA NA NA NDO NDMa~neltwn(ug/L) NA NA NA NA NA A NA NA N A A NA NA NA NA N NA NA NA 40700 39200Cad..... ) A NA NA NA. . NA N HA NA NA, N............. ...... 690......- ,•,L NA NAN NA NA, A N NAH NNAA N NA .... NA N..... 3250031
•klltBicarbonate, (mg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 50350All, lin ty* Carbonate (rag/L NA NA NA NA NA NA NA NA NA NA i NA NA NA NA NA NA NA ND NO

Aksm H ity. Total as C.CO3 NA NA NA NA NA NA NA NA NA NA | NA NA NA NA NA NA NA 505 502C•l'odde (mg/L) NA N NA NA NA NA NA NA NA NA | NA NA NA NA NA NA • NA 14.5 14.5
.Chr~mumi, H.-I-let (m, NA NA NA NA NA NA NA NA NA NA I NA NA NA NA NA HA NA 0,16 0O16Nitrogen7 Nitrate (m6/L) NA NA NA NA NA NA NA NA 4,699 NA N A 4.46 NA NA NA NA NA191
N......n, Nirt -.... NI•l I. NA N AN A NA NA NA NA NA NA NA NA NA ....... NA
Nitrg-e. NitrMt (ragi NA NA NA NA NA NA NA NA NA NA i .NA NA NA NA NA NA NA NO NOSullale (rag/L) NA NA NA NA NA 1t8 NA NA 68.6 NA NA 68.42 NA NA 40.7 NA 5. 233.
elid 0H .NA NA NA N NA 76 NA NA T"4 NA i NA 7.44 NA NA 5.5NA I 6.76 .25S 0.25S3G.daUoninedulion NA NA N A A N A A N A N NA NA NA NA A' NANA23555

Not..:
pCU/L - Picocumnle par filar:/kopri 2004 Isotopic uranium analyses of fitter paper samples ara reported in plco-riatesampla
NA - Not Analyzed
NIA - Not Available
J.- Result Is greater linen sample detection f1,11 but less than stated reporting limit
V - '.suit ia I... than "' .. "'pie detection limit
Field duplicate data ants In brackets.
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• 
WELL NUMBER SC·12S SC·12S 
DATE SAMPLED 10126/1988 1211711988 
LAB. 10 NUMBER AKEMP01037HI MT24062 MT24063 (240641 MT240B5 SMe 
SWPLETVPe Unfiltered Fillered Unrdterad Unfiltered Unftl1ered 

pARAMETERS IDClfL 

Grot. Alpha 5.B +/. 3,1 '.5 +'·2.0 <31<31 NA NA 
Gross Bete 83 +'·9 59+'·6 100+J.l0{130+'·20J NA NA 
Thorium 232 NA " <1 [<1J NA NA 
Thorium 230 NA " <1 [2.8+1-0.6] NA NA 
ThOrium 228 NA NA NA NA NA 
Total Uranium NA '1 <2[<21 NA NA 
Uranium 234 NA NA NA NA NA 
Uranium 235 NA NA NA NA NA 
Uranlurn236 NA NA NA NA NA 
Radium 226 NA NA NA NA NA 

pH NA NA NA NA 7.55 
Sulfate NA NA NA •• ., 
r:;;=~ERO SC·12S 

<4/1611900 
LAS. 10 NUMBeR Teledyrnt99S13 Teledyne99S11 Teledyne99S12 Teledyne90132 Teledyne90133 
SAMPLE TYPE Filtered Unflltantd Untillenrd FUlerPaper FUlerPaper 

Duplicate 
PARAMETERS 
Radiological (pCllL) 
Gros. Alpha (48 nour) NA NA NA NA NA 
Gross Beta (48 hour) NA NA NA NA NA 
Gross Alpha '. 10.'· 7 <II <0.6 <0.5 
Oro •• Bela 180+'-30 200 .,. 30 220·'·30 1.1 +,·0.5 <0.7 
ActJnllM'T1228 NA NA NA NA NA 
BIsrnuth214 NA NA NA NA NA 
Pota.aium40 NA NA NA NA NA 
lead 212 NA NA NA NA NA 
Lead 214 NA NA NA NA NA 
ThalRum 208 NA NA NA NA NA 
Radium 226 <1 NA <1 NA NA 
Radium 228 NA NA NA NA NA 
Thoriurn232 <0.04 NA 2.9+'-0.4 NA NA 
ThQrium 230 NA NA NA NA NA 
Thorium 228 0.29+,·0,14 NA 4.3 +,·0.5 NA NA 
Uranium 235 0.034 +,. 0,029 NA 0.087 +,. 0.048 NA NA 
Uranium 234 .96 +/·1.3 NA 1.3+,·0.2 NA NA 
Uranlum238 0.99 +,. 0.13 NA 0.99 +,·0.15 NA NA 

Other Constituents 
BR!1um (ugIL) NA NA NA NA NA 
Magne.ium(ugll) NA NA NA NA NA 
CatGlum(ugll) NA NA NA NA NA 
Aluminum (uglL) NA NA NA NA NA 
Alkalinity, Bicarbonate (m NA NA NA NA NA 
Alkalinity. Carbonete (mgl NA NA NA NA NA 
A1ka6nity. Total as CaC03 NA NA NA NA NA 
Chloride (mgll) NA NA NA NA NA 
Chromium, He)(avalenl (m NA NA NA NA NA 
Nitrogen, Nltrete (mg/L) NA NA NA NA NA 
Nltroger. Nitrate + NItrile ( NA NA NA NA NA 
Nitrogen. Nitrite (mgll) NA NA NA NA NA 
Sulfala(mgl1.) NA NA NA NA NA 
Field pH NA NA NA NA NA 
Ol\'ldaUonlreductJon NA NA NA NA NA 

Nole.: 
pCIIL . Plcocurie' par liter: April 2004 Isotopic uranium analyse. of filter paper sample. 8l1I reported In plcocurieslsampll 
NA· Not Analyllld 
N/A . Not Available 
J . Result Is grealer than sample detection I1ml! but re.s than stated reporting limit 
U • ralul! I. lIsa than the ,ample detecUon limit 
Field duplicate data ant In bracketa. 

MT28504 
Filtered 

4.0.'·1.6 
71 +'·8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

SMe 
Unfiltered 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

". 7.60 
NA 

• 
TABLE 3-, 

GROUND WATER RADIOLOGICAL SUMMARY TABLE 
SHIElOALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

SC-12S SC·12S 
4125/1989 8/111989 

M128505 SMe MT28505 Telodyne74128 Teledyne74129 Teledyno74130 Teledyne7.131 
Unfiltered Unfiltered Fmer Paper Filtered Unfiltered FiII.rPaper F~lltr Paper 

4.4+'-1.4 NA " <5.0 <9.0 <0.5 <OA 
38+'-4 NA " 39+,·0.9 73+/·1.7 <0.7 <0.8 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

NA 6.98 NA NA NA NA NA 
NA 7' NA NA NA NA NA 

SC·12S SC·12S SC.J2S (Blind duplicate of SC.12S) 
711711995 "",-04 I "",-04 
LS069-3 F40100111-(111 F40100111-003 F4D100111-o19I F40100111-o12 F40100111·004 F4010011'.()20 

NiA Flltmtd Unllitered Filter Paper I FIII.red Unfiltered Filler Paper 

I 

I NA NA NA NA NA NA' NA 
NA NA NA NA I NA NA 
NA O.91U+'-O.97 8.aU+/·9.8 NA I 0.29U~. 0.85 14.00 ·'·10.0 NA 
NA 14.0·'·2.1 128+,·16.0 NA I 15.3·'·2.3 115+/·15.0 NA 

1.6 +/. 7.5 NA NA NA I NA NA NA 
3.6+/·5.3 NA NA NA I NA NA NA 
<42+'·3<4 NA NA NA I NA NA NA 

0.8 +/-4.9 NA NA NA I NA NA NA 
1.6+/·4.9 NA NA NA I NA NA NA 

I 0.5+/-2.1 NA NA NA 
11.09~tO.26 

NA NA 
NA O.82J +,. 0.24 0.52J +,. 0.18 NA 0,98J +,. 0.24 NA 

NA 0.58U +,. 0.41 0.42U ~,. 0.31 NA I 1.24 +,. 0.4~ 0.6U +'·0.37 NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA I NA . NA NA 
NA NA NA 0.43J~~O.141 NA NA 0.48J +'.0.15 

I 
I 

NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA I NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA <4,89 NA I NA 4A6 NA 
NA NA NA NA I NA NA NA 
NA NA NA NA I NA NA NA 
NA NA .... NA I NA 68.2 NA I 
NA NA 7.44 NA I NA 7A4 NA 
NA NA NA NA NA NA NA 

• 
SC·12S SC·12S 

912Bf1989 111011990 
Teledyne77993 Teledyne79774 Teledyne79775 Teledyne90131 Tetedyne90130 Teledyne90132 Teledyne90133 SMe 

FHlafed Unfiltered FiltarPaper Fillered Unfiltered Fut.rPaper FliterPaper Unfiltered 

<9.0 <9.0 <0.4 <6.0 <7.0 <0.9 <0.9 NA 
69+'·1.5 70.+'·1.5 <0.7 84+'·18 130"'·20 14+/·0.6 1.4+,·0.6 NA 

NA NA NA <0.1 <0.1 NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA <0.3 <0.3 NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA' NA 4.7+'·1.3 3.2"'·1.1 NA NA NA 
NA NA NA 0.6 +,. OA8 <0.1 NA NA NA 
NA NA NA 0.98·'·0.74 <0.3 NA NA NA 
NA NA NA <1.0 <1.0 NA NA NA 

NA NA NA NA NA NA NA 7.04 
NA NA NA NA NA NA NA 99 

SC·12S SC·12S SC·12S SC·32S (dup) 
<411312005 7/2412007 71912008 11912008 

20050277·03 20050277.()3 20070711·04 20070117·04 20080595-05 20080595-07 
Filtered Unfdter&d Filtered Unfiltered . Unfiltered Unfd\8rad 

NA NA 8.1'·/-3.81 13.1 +'·4.88 NA NA 
NA NA 115·'·12.6 112·/·11.1 NA NA 
NA NA 2.0+'·3,11 11.0·'·3.85 'NA NA 
NA NA 113+,·,0.5 95+/·10.0 NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA 85+'·73.8 78.8 +'·68.5 NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

0.598 <0.325 0.537.'.0.231 1.53 +,.0.256 0.154 +,. 0.077 OAOl +/·0.207 
2.28 4.47 1.04 +'·0.051 2.62·'·0.120 0.211·'·0.668 0.069 +'-0.410 

0.312 <0.246 0.701 +,·0.192 0.666·'·0.140 NA NA 
<0,648 <0.674 0.563+,·0.202 0.358 ",·0.133 NA NA 
<0.222 <0.227 0.113 +,·0.105 0.743+,·0.146 NA NA 
<0.281 <0.154 0.107 +1·0.344 0.239 +/-0.233 NA NA 
0.668 0.427 1.04 +/. 0.602 1.78+'·0.522 NA NA 
<0.483 <0.272 0.489 +1-0.401 0.796 +'·0.356 NA NA 

NA NA 

NA NA NA NA NO NO 
NA NA NA NA 40700 39200 
NA NA NA NA 6080 6390 
NA NA NA NA 3250 3510 
NA NA NA NA 50' 501 
NA NA NA NA NO NO 
NA NA NA NA 505 50' 
NA NA NA NA 14.5 14.5 
NA NA NA NA 0.16 0.16 
NA NA NA NA 1.9 1.' 
NA NA NA NA 1.. 1.' 
NA NA NA NA NO NO 
NA 40.7 NA 51.6 32.3 32.6 
NA 5.85 NA 6.76 6.25 6.25 
NA NA NA NA 253.5 253.5 
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TABLE 3-1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

SNIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NJ

WELL NUMBER SC-13S SC-13S SC-13S SC-13S SC-135
DATE SAMPLED 10/26/1988 12/1711988 4/2511989 411/1989 __Teledne7978 9/2811969
LABORATORY ID NUMBER AKEMP0102740 MT24066 MT24067 MT24058 SMC MT28506128508] MT28507 SMC Teledynee74135 T.Iceled7n77e r.Iedyne74137 TeIedyne74l33 TeIley..74I38 Telaoyn.79780 T.Iodyne74781 Teledyne74786
SAMPLE TYPE Unfltered Filtered Unfilotrd Unrltred Unfiltered Filtered Filtered Unfiltered Filtered Filtered Unfilt..erd Filter Paper Filter Paper Unfiltered Filter Paper Filter Paper

PARAMETERS (pC0LIA

.0,o Alph/t 7.1 011 3,4 '2 ' Q NA NA 10 .1-2 17.2 .1. 1.8) '2 NA <1.0 '10,0 '20.0 <0.5 :0.4 <10.0 '0.0 054
... Beta 19 '1- 4 12+1.3 14.1.3 NA NA 25 /. 3 [31 +/. 4) 18+/-2 NA 30 +/1.4 '20.0 <40.0 <0,7 '0.8 '20,0 0.8 S1- 5.3 '0.7

Radium 228 NA NA NA NA NA <1 (1.0 +1. 0.1] NA NA NA NA NA NA NA NA NA NA
Thorian 232 NA <1 or NA NA 1 [<1j NA NA NA NA NA NA NA NA NA. NA
Thoad-m 23D NA <1 <1 NA NA NA NA NA NA NA NA NA NA NA NA NA
Thodurl 228 NA NA NA NA NA <l) -1) NA NA NA NA NA NA NA NA NA NA
Uranium 235 NA NA NA NA NA <1 (01} NA NA NA NA NA NA NA NA NA NA
Uranium 234 NA NA NA NA NA 6.5 +/- 1.4 14.4 +-. 1.01 NA NA NA NA NA *NA NA NA NA NA
Uranlum 238 NA NA NA NA NA 5.5 of- 1.2 [5.1 +. 1.1) NA NA NA NA NA NA NA NA NA NA
Total Uranium NA .2 2.1 +1. 1.0 NA NA NA NA NA NA NA NA NA NA NA NA NA

PH NA NA NA NA 6.56 NA NA 847 NA NA NA NA NA NA NA NA
Slfate NA NA NA 310 409 NA NA 259 NA NA NA NA NA NA NA NA

WELL NUMBER SC-135 SC-13S SC-13S SC-13S SC-13S SC-13S (R)
SATE SAMPLED 1/118D.90 4/16/1990 7117/1995 Apr.04 4/131005 7/9/2008
LABORATORYIDNUMUBER Teledynei0140 Telerdyne90138 Telydyne9 12 Teledyne90141 TeledyneB014 SMC Teledyne99517 TeledyneB9956Io Teledpne99518 Ieledye99519 SMC L5069-6 F40100111.0d1 F4DI00111.007 F4D1.00'11-023 20050277-04 20050277-04 20080595-10
SAMPLE TYPE Filtered Unfitarod UnfIered Filter Paper Filter Paper Unfiltered Filtered Unfiltered Filter Paper Filter Paper Unfiltered NIA Fitoed Unfiltered Flter Paper Filtered Unrltered Un10014

Duplicate

PARAMETERS
Radiological (pC/l.)
08oss Alpho <60 080.0 <80.0 00.7 '0.8 NA <200 0200 0.7 5 00.5 NA NA -0.33U -. 1.5 2.6U ol. 2.4 NA NA NA NA
Grmo Betsa 430 -/. 138 530 +1. 160 480 1./160 00.7 '0.7 NA <800 '900 0.88 +1- 0.04 0.7 NA NA 2,3J +/. 1.2 17.6 +/. 2.5 NA NA NA NA
AHunlum 228 NA NA NA NA NA NA NA NA NA NA NA .2.5 +./. !.7 NA NA NA NA NA NA
Bismuth 214 NA NA NA NA NA NA NA NA NA NA NA .4.501.5.2 NA NA NA NA NA NA
Potoanrum 40 NA NA NA NA NA NA NA NA NA NA NA 11 01.29 NA NA NA NA NA NA
Lead 212 NA NA NA NA NA NA NA NA NA NA NA 0.5 +/-.0 NA NA NA NA NA NA
Lead 214 NA NA NA NA NA NA NA NA NA NA NA -2.6 +-4.6 NA NA NA NA NA NA
Thallum 208 NA NA NA NA NA NA NA NA NA NA NA 0.681. 2.7 NA NA NA NA NA NA
Radium 226 <002 0.2 <0.2 NA NA NA <1 1 NA NA NA NA 0.41J +1. 0.17 0.3J ÷/. 0.17 NA <0.715 '0,418 0.351 +1- .211
Radiir 228 NA NA NA NA NA NA NA NA NA NA NA NA 6A.U 0/. 0.38 0.39U 0/. 0.27 NA <0.532 7.64 0+1. 0.747
Thor em 232 <0.06 <0.06 <0.03 NA NA NA 00.2 <0.2 NA NA NA NA NA NA NA <0.207 '0.219 NA
Trhoum 230 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O087 00,606 NA
ThOdAm 228 <0.3 :0,3 :0.2 NA NA NA <0.4 <0.4 NA NA NA NA NA NA NA 0.,232 <0,267 NA
Uranium 235 01.0 2.0 <2.0 NA NA NA 0.23 0/. 0.1 0.094 -1. 0.085 NA NA NA NA NA NA NA <0.220 <0,498 NA
U/on/um 234 6.0 /1- 2.3 <60 6.0 0/- 2.2 NA NA NA 4.3 0/. 0.4 4.5 +1. 0.5 NA NA NA NA NA NA NA 1.14 2.57 NA
Uran/Om 238 3,4 1.2.0 04.0 4.2 +1. 1,8 NA NA NA 3.4 .o0.4 3.7 /1.0.4 . NA NA NA NA NA NA 0.24J +/-0.11 1.25 1.86 NA

Other Consfituenot
Barium (ug/L) NA NA NA NA NA NA NA NA NA. NA NA NA NA NA NA NA • NA NO
Magneslum (ug/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 23400
Calcium (ug/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5230
Alurminum (ug/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 18700
A•:mlealnly Bicarbonate (rag/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 466
,lka lnlty. Carbonate (mg L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NO

Nkalinity, Total ao CaCO3 (nrr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 469
Chlo/rde (tag/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7.1
Chromium, HO..810/I .g9L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.064
N/Irog0n. N/lrate (rg/L) NA NA NA NA NA NA NA NA NA NA NA NA NA • 0.076B NA NA NA . ND
N/1r04en. Nitrate O Ni/Bte (mg/ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.28
Nitrogen, Nitrite (rag/L) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.38
Sulfat/ (rng/L) NA NA NA NA NA NA NA NA NA NA 1768 NA NA 63.4 NA NA 305 89.3
F/ld pH NA NA NA NA NA 11.94 NA NA NA NA 9.04 NA NA 7.22 NA NA B,19 9.84
-Ood=Ior/reducdfon NA NA NA NA NA NA NA NA NA NA NA NA' NA NA NA NA NA 145.7

Notes;
pCl/L . Picocude$ per liter. Api 2004 Isotopic uranium analyses of filter paper samples are reported In picocuries/sample
NA. Not Analyzed
N/A Not Aolstil.e
J - Result Is greater than sample detection limit but less than stated reporting limit
U- result Is less than he 001p0/ detection limit
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• 
WELL NUMBER SC·13S SC·13S 
0" TE SAMPlED 10126/1988 12/17/1988 
LABORATORY 10 NUMBER AKEMP0102740 MT24066 MT24067 MT24066 SMe 
SAMPLE TYPE Unfiltered FUlered UnfUlered Unr~tered Unfiltered 

PARAMETERS (pOI\. 

GroSS Alpha 1.1./.3.4 <'2 <2 NA NA 
Gross Bela 19 +'·4 12 +/·3 14+'- 3 NA NA 
Radium 226 NA NA NA NA NA 
Thorium 232 NA <1 <1 NA NA 
Thorium 230 NA <1 <1 NA NA 
Thorium 228 NA NA NA NA NA 
Uranium 235 NA NA NA NA NA 
UranIUm 234 NA NA NA NA NA 
Uranium 238 NA NA NA NA NA 
Total Uranium NA <2 2.1 +/·1.0 NA NA 

pH NA NA NA NA 6.56 
Sulfate NA NA NA·. 310 409 

WEll NUMeER SC-13S 
DAre SAMPlED 1/10/1990 
lASORA TORY 10 NUMBER Teledyne90140 Teledyne90138 Teledyne99512 Teledyneg0141 Teledyne90142 
SAMPLE TYPE Filtered Unfiilered Unfdtered Finer Paper FUter Paper 

OupUcete 
PARAMETERS 

adlaloglcal (pClll) 
Gross Alpha <60 <80.0 <80.0 <0.7 <0.5 
Gross Beta 430 +/. 130 530 +/·160 480 +,. 160 <0,7 <0.1 
Actlnium 228 NA NA NA NA NA 
Bismuth 214 NA NA NA NA NA 
f)ota!laium 40 NA NA NA NA NA 
lead 212 NA NA NA NA NA 
lead 214 NA NA NA NA NA 
Thallium 208 NA NA NA NA NA 
Radium 226 <0.2 <0,2 <0.2 NA NA 
Radium 228 NA NA NA NA NA 
Thorium 232 <0.06 <0.06 <0.03 NA NA 
Thorium 230 NA NA NA NA NA 
Thorium 228 <0.3 <0,3 <0.2 NA NA 
Uranium 235 <1.0 <2.0 <2.0 NA NA 
Uranium 234 6.0 +/. 2,3 <80 6.6 +,. 2.2 NA NA 
Uranium 238 :U .... /·2.0 <4.0 4.2 .... '·1.8 NA NA 

Other Constituents 
Barium (ugll) NA NA NA NA NA 
Magnesium (ugll) NA NA NA NA NA 
Celclum (ugll) NA NA NA NA NA 
Aluminum (ugll) NA NA NA NA NA 
AJkallnlty, Bicarbonate (mgll) NA NA NA NA NA 
Alkalinity. Carbonate (mgll) NA NA NA NA NA 
Alkalinity, Totala8 CaC03 (m NA NA NA NA NA 
Chlol'lde (mglll NA NA NA NA NA 
Chromium, Hexe,\lalenl (mgll~ NA NA NA NA NA 
Nitrogen, Nitrate (mgll) NA NA NA NA NA 
Nitrogen. Nitrate + NItrite (mgl NA NA NA NA NA 
Nitrogen, NItrite (mgll) NA NA NA NA NA 
Sulfate (mgll) NA NA NA NA NA 
Field pH NA NA NA NA NA 
Oxidation/reduction NA NA NA NA NA 

Note'; 
pCIIL • Plcocunes per iller, April 2004 Isotopic uranium analyses of filter paper samples are reported In plcocurles/sample 
NA . Not AnalyZed 
NIp". NotA\leUabIe 
J • Re8ult Is greater than umple detection limit but Ie" than stated reporting limit 
U • result 15 less thar'! the sample detection limit 

MT2BS06128508] 
Filtered 

10+/· 217.2 +1· 1.B) 
25 +/. 3 (31 +/-4J 

<1 [1.0 +/. 0.11 
<1 [<1) 

NA 
<1 I<1) 
<1 [<11 

6.5 +/. 1,4 {4.4 +1· 1.01 
5.5 +'.1.2 [5.1 +'.1,1} 

NA 

NA 
NA 

SMe 
Unfiltered 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.94 
NA 

• 
TABLE 3·1 

GROUND WATER RADIOLOGICAL SUMMARY TABLE 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

SC·13S 
4f2511989 

MT28507 SMe Teledyne74136 Teledyne79779 
FUlered Unfiltered Filtered Filtered 

<2 NA <1.0 e10,O 
18 +/. 2 NA 30 +/.1.4 <20.0 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 6.47 NA NA 
NA 259 NA NA 

SC13S 
4/1611990 

Teledyne99517 Teledyne99516 Teledyne99518 Teledyne99519 
FUtered Unfiltered FUterPaper Filter Peper 

<200 <200 <0,7 <0.5 
<800 <800 0.86 +/. 0.54 .<.0.7 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
<1 <1 NA NA 
NA NA NA NA 
<0.2 <0.2 NA NA 
NA NA NA NA 

<0.4 <0.4 NA NA 
0.23 +/·0.1 0,094 +,. 0,085 NA NA 
4.3 +'·0.4 4.5 +/·0.5 NA NA 
3.4 +/. 0.4 3.7 +'·0.4 NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• 
SC·13S SC·13S 

61111989 9/2B11989 
Teledyne74135 TeJedyne74137 leledyne74138 Teledyne 79780 Teledyne74781 Teledyne74766 

Unfiltered Filter Paper FlItsr Paper Unfiltered Filter Paper Filler Paper 

<20.0 <0.5 <0.4 <10.0 <0.6 <0.4 
<40.0 <0.7 <0.8 <20.0 0.85 +1· 5.3 <0.7 
NA NA NA NA NA NA 
NA NA NA NA NA. NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA ·NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

NA NA NA NA NA ·NA 
NA NA NA NA NA NA 

SC·13S SC·13S SC·13S SC-13S (R) 
7117/1995 Aor.Q4 411312005 719/2008 

SMe l5069·6 F4D100111.Q15 F4D100111·007 F4D100111·023 20050277·04 20050277 .Q4 20080595·10 
Unfiltered NIA Filtered Unfiltered FUler Paper Filtered Unf~tered Unf~tered 

NA NA .Q.3U +'·1.5 2,6U +/. 2.4 NA NA NA NA 
NA NA 2.3J +/. 1.2 17.6 +/. 2.5 NA NA NA NA 
NA ·2.5 +/. !i.7 NA NA NA NA NA NA 
NA .4.5 +/. 5.2 NA NA NA NA NA NA 
NA 11+/·29 NA NA NA NA NA NA 
NA 0.5 +/·5.0 NA NA NA NA NA NA 
NA ·2,6 +/. 4.6 NA NA NA NA NA NA 
NA 0.6 +/-2.7 NA NA NA NA NA NA 
NA NA 0,41J +,. 0.17 0.3J +,. 0.17 NA <0.715 <0.418 0.351 +, .. 211 
NA NA O.1U +/·0,38 0.39U ./. 0.27 NA <0.532 7.64 0+,·0.747 
NA NA NA NA NA <0.207 <0.219 NA 
NA NA NA NA NA <0.587 <0,606 NA 
NA NA NA NA NA <0.232 <0.267 NA 
NA NA NA NA NA <0.220 <0.498 NA 
NA NA NA NA NA 1.14 2.57 NA 
NA NA NA NA 0.24J +/. 0,11 1.25 1.86 NA 

NA NA NA NA NA NA NA NO 
NA NA NA NA NA NA NA 23400 
NA NA NA NA NA NA NA 5230 
NA NA NA NA NA NA NA 19700 
NA NA NA NA NA NA NA 468 
NA NA NA NA NA NA NA NO 
NA NA NA NA NA NA NA 489 
NA NA NA NA NA NA NA 1.1 
NA NA NA NA NA NA NA 0.064 
NA NA NA 0.076B NA NA NA NO 
NA NA NA NA NA NA NA 0.28 
NA NA NA NA NA NA NA 0.38 

1768 NA NA 63.4 NA NA 305 89,3 
9.64 NA NA 1.22 NA NA 9.19 9.64 
NA NA NA NA NA NA NA 145.7 
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TABLE 3-1
GROUND WATER RADIOLOGICAL SUMMARY TABLE

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD. NJ

WELL NUMBER SC-120 3c120 sc-140S SC14S SC-143 SC-143 SC-20S 30203 0-20 002S00 SC-20D SC 00-200 0C220 SC-253 SC-25S SC-25S SC-260
DATE SAMPLER 7920/007 11912008 7117/1NN APS- 71252007 7.12008 7?5=2007 3/1 BI20O8 7/30008 712512007 0180008 7W82008 712112007 4132001 712412007 7/3/2008 712512007
LGURATORY ID NUM8E5 20070717-03 2007O717-GI 200805-UB L3UB9-I TU01-MO1 18111.0 1400111-811 2000717-02 20080513-03 20070717-12 2000024"-01 20080595-12 20070717-13 20080245-02 20080595-13 200707-7.08 20050277-01 20050277-01 20070717121 20080595-01 20000721-07
SAMPLE lPE F.-M,0 United UnOBtere NIA F42,24 Unfi814 PMt, PNO8r Unf971t 0f1t ,ft. U11',S618 01d U00S46 UH0 00-10 1-d U08,4. 01281d 1 1G8R7 ,1ed

PARAMETE=RS
Radid:,~l (p"•Lt
NM. G~l/a (4, h0,) :,4 1 +1- ý1.7 73R /. 1.76 NA NA NA NA NA 3.0001-1.23 NA N.23.1-1,28 BA NA 24.B+,-3.05 NA NA 1.00.1-28 NA NA S52 +- 1.75 NA 18A ÷/- 1.30

0124 Seta (48 holt 061-371 8.33 31- B41A NA NA NA 10 NA I 2A 12 9.3.71 NA NA 1.M3-1-380 NA NA 1:81 +1- 428 NA 488 962.96
Go.. AhNd- NA 3A36-121 041U/-0A4 1N1 1U I.0 NA NA NA NA NA NA 115 /221 NA NA NA NA NA 2.l0+l-l.22 NA NA
G eta- NA 1.13I- 3.1 NA MA 7.31- 14 5.3 -+- 15 NA NA NA NA NA NA 112.7 +340 NA NA NA NA NA 4.77 /- 4.16 NA NA
A4 1-228 NA NA NA 11- NA NA NA NA NA B NA NA NA NA NA NA NA NA NA NA NA
8T-h5214 BA NA NA .7- +/M 8 NA N NA BA NA BA NA NA NA NA NA NA NA NA NA NA
!Pot22 410 1.38 +/- 1.18 12 +- 1 04 NA -1 /- 8S NA NA NA 3.5 ,1-3..4 NA 11 -1. 9'5 NA NA 1.97 ./-1,71 NA NA 124 .1.108 NA NA 228 ÷1.89 NA 83.1 +/722
Ld V212 NA NA NA 4 - 8.5 NA NA NA NA NA NA NA NA BA NA BA NA NA NA NA NA NA
0..2"4 NA NA NA 6- I-t .3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
rheA1 208 NA NA NA -2 1-.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8..81 226 2.74 +l- 0.33M 2.09 0- 0.278 224 +t- 8.408 NA 033J *1. 0.15 0t.1U1- 01 NA 0.202 +/- 0.157 0.208 +1- 0,102 1.000+112223 0.225-1.0 133 0.204 '. 0030 3 34÷/-0 06 3 0021-0 044 459 8/- 0.485 04041-0.169 <0002 0.434 0.164 1.0147 0.023 -1- 0.132 0186 +1- 0.15
8.21,0228 8.1270 -8.024 1,663+*1 ,0r 0.09./ 0.469 NA 0 64 - 0,32 00.1j 200 0 36 NA 0.69 /-0 0.050 0 A 0.487 0.2920.047 0.524+1'2.29 0.132 +/- 0427 3 461-0065 30091-0,76 2.22 </- 0.-27 O.2200/0.04 1.18 16.8 0.43381-0049 0+1-0.729 0.094 +10.24801281411232 3'230 -0118 0.197 000100 NA NA NA NA NA 0 531 .1-0.174 BA 0.311÷/-0,129 NA NA 0.187/18I- l NA NA 0.715-,-0.187 0001 +0335 0340÷/-0197 NA 030311- 0 148

71oU1 200 0.169- G0.124 0.300 - 0,143 NA NA NA NA NA 0.660 0.208 NA 036+1-0.156 A NNA 0323I-0.10 NA NA 027301-0 214 '0811 <0.731 0.188 +1- 0.238 NA 0.120 <I- 0.187
Th.o-u 228 2.1370-3.000 0.032 +1- 0.077 NA NA NA NA NA 0+. 0.117 NA 0.272+1-1.123 NA NA 0,063/-0,078 NA NA 0150+1.0 101 :0455 <0455 0:71 ;/ 0.143 NA 0.103 01. 0 118
018r111 235 0231 +1.0,284 0.11241-0.154 NA NA NA NA NA 0 02 +-03173 NA 0269+1-0 237 NA NA 0.114+1-0.171 NNA A 0165+/.131 0628 0.628 0088N1.0.130 A 0.933 0- 0.456
U-1d 224 1.18 /- 0.451 02393 -1-0224N NA NA NA NA NA 0261 +0.309 NA 07 +1-0.3N4 NA NA 0 994*-0.342 NA NA 037/-0 271 .3S5 365 1.06 /- 082 NA 3.18 1- 0.731
01an/21 238 0839 -1- 0.37 3.728 -I- 0.175 NA NA NA NA 031J 4- 0.12 0079 +- 0.285 NA 0 90+11-.280 NA NA 0.110b-0 273 NA NA 0,310l-0.181 0.725 0.725 0.117 +1- 0.294 NA 0.988 +1- 0451

8O- (A9) NA NA NO NA NA NA NA NA ND NA NA NO NA NA NO NA NA NA NA NA NA
61.97.n0um log.) NA NA NO NA NA NA NA NA NO NA NA 10500 NA NA NO NA NA NA NA NA NA
0.Od10m "U11 ) NA NA NO NA NA NA NA NA 9152 NA NA 19100 NA NA 10100 NA NA NA NA NA NA
A-u1-m(AQO.) NA NA NO NA NA NA NA NA NO BA NA NA NA NO NA NA NA NA NA NA NA
A•&e8niBy, Ei .la(rag/L) NA NA NO . NA NA NA NA NA 136 NA NA 122 NA NA NO NA NA NA NA NA NA
-ate79y. C.• at (mg4.) NA NA NO NA NA NA NA NA NO NA NA NO NA NA NO NA NA NA NA NA NA

Alktedy7 Tt81M N CO3 (IdL) NA NA NOA NA NA NA NA NA 108 NA NA 122 NA NA NO NA NA NA NA NA NA
00441d1887) NA BA 2.8 NA BA NA NA NA 17.7 NA NA 34.4 NA NA 149 NA NA NA NA NA NA
C, m ...... 68+041.811 (7/L) NA NA NO NA NA NA NA NA 0.088 NA NA NA NA NA NA NA NA NA NA NA NA
N89ged, N.A.: (rWL) NA NA 022 NA NA NA NA NA 19 NA NA 068 NA NA 11.8 NA NA N5 NA NA NA
N24o981.121.1 + 3N4ri8 (m2g&.) NA NA 022 NA NA NA NA 10 NA NA 0.77 N NA 110 NA NA N NA NA NA
Ndo+ . NRM. ("4.) NA NA NO NA NA NA NA NA NO NA NA 0.022 NA NA NO NA NA NA NA NA NA
34+8td (.,gA.) NA 10-4 73.4 NA NA 19.9 NA 37.7 23.4 NA A NA NA NA NA 220 NA 103 10 NA 28.2
6214t pH NA 3.38 4.58 NA BA B.13 INA 8 00 6.38 NA INA 8.67 NA NA8 802 6.77 NA 7.23 76 NA 0767
) 0Idaan/Ir NA BA 281.6 NA BA NA NA NA 2274 NA NA -127.2 NA NA 94 2 NA NA NA NA NA NA

WeLL NUMBER SC 30S 3C-320 G.0-2 W0-3 8O3-221A OS-2A N.W++3d Well (MM-OS) NW-3 NaeAwfle8 NW-5 N1.wld '5
DATE S04PLE6 7V1711995 712520007 7052007 7/2512007 4142004 7M182008 413=005 023/2007 7196008 712!W007 7.12008
LMA-RATORY D0U.B8R L5W09-4 2B007717-06 20700717M 20077-10 20070717-11 F4010 11-018 F401001f1- "0I100111-024 20080595-11 2001227712 950O27-45 2007072121 20080595-09 200707212 20008593-08
5AMPLE TYPE 62A F670 U8f+048 U828derd1 U8nf8l1ad Fi8e81d4 U8dite+8d 618 Pape., 2 U21678e1l F44d Unlft1ed 016t8led U0nf71e20 U0nfted2 U0fi09ed1

PARAMETERS
R1dlIol (ICVL)
G- Alpla (48 ho-) NA 4-811.56 7.01 68 1.48102.28 9.3301-1.68 NA NA NA NA NA NA 5.81 +1-167 NA 18,8+02.42 NA
G0 Be8. (48 haG) NA 158+123.07 229+304 13.3-14.31 11.7.-0320 NA NA NA NA NA NA 5 3.5 1-23 NA 11.6 1 s 3.18 NA
GNvo. ABAha NA NA 5.52/ 104 NA 3.16001.00 2.08- '10003 4.0+1-1.2 NA NA NA NA 2I4000103 NA 3.17 lAB NA
...... A NA 8 02'4 NA 7.8013.D4 3.0...N 01.2 0.2.8+0.2 NA NA NA NA 4 1..24.02. NA .. 78. NA
• t10Jn111228 70-07,3 NA NA NA NA NA NA NA NA NA NA NA N NA NA
Bee2th 214 62E 0 57 NA NA N A NA N NA NA NA NA NA NA NA NA
0ot618.m40 31-/-1 7 141-099 1.09 . 0.90 20.88-781 4.4 .13.82 NA NA NA NA NA NA 1.12 -/- 0.097 NA 2.1 /-1.8 NA
Lade 272 1 ".1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Le. 214 62-82 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ThNN 20 21-23 N NA NA NA NA NA NA NA NA NA NA NA NA
R1 226 NA 2,17000.2" 3.3610 -41 1.27.1.0.223 0.205+110.t12 123+1-028 0.95j 3 0.26 NA 0._44 60 0.124 +49 1 0.439 '1-0.157 0.431 130.127 1,25 /1-0.259 0.687 00.236
R62. 22. NA p.68600.099 0.843-14.0M4 0.026÷1.0 844 1.M 8 52.006 3.3 -1- 0 39 0.3J01-0.33 NA 1.46 .. 0-032 6.39 5.54 0551 A 0049 1.30 +1- 0.650 1.,41.00 3.55 60 0.503
Thoruw 232 NA 0.090/I12075 0.051'112.146 0.521 /1.0 157 00500-0.140 NA NA NA NA 0210 0.144 0.4433 1-0.171 NA 0 444 :0.19O NA
Thori- 200 NA 2.tll0-12.089 -0.0380(-0.192 0.300-1-0.157 0,57./-0.199 NA NA NA NA 80.618 <0653 0 154 /.0.230 NA 0381+0 .266 NA
Th+odm 228 NA 0.1N9.00.155 0.1-8+-0.097 0.299+0-0.120 0,29900.120 NA NA NA 0170 0405 0.011 -1. 0.083 NA 0250.-0.139 NA
Uan/Am 235 NA 0.187.?-0.178 0.120-00.10I 0.131000.124 0.731:-0.124 NA NA NA 0207 0.632 0.123 01. 0.309 NA 0.1-0,105 NA
Uranium0 224 NA 0.3441 ,264 1.37+/`0.240 01-06.226244 0,8290002246 NA NA NA 1.23 30,4 1.13 -. w 0.680 NA 0 .302 /0,215 NA
Ur0111m1 238 NA 0.139-1-0,179 0 162+-)0.142 3.269+-0.173 0,269O.18073 NA 0 32J -1. 0.13 NA 027 +0.271 265 +1- 0,436 NA 0.009 310 0177 NA

Othm' C '"Otm•.t
90r0um7 (12 NA NA NA NA %A 1A NA A NO NA NA NA NO NA NO
ME1agoio (ug98 NA NA NA NA IN NA NA NA NO NA NA BA NO NA NO
Cald1 (ug24) NA NA NA NA NA NA NA NA NO NA NA NA NO NA 14000
Allnw6 (1g09.) , NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
AeadntKy ""b""at" (71310) NA NA NA NA NA NA NA NA 21.0 NA NA NA NO NA NO
A2a2n1ty.0 aronte (mgW.1 NA NA NA NA NA NA NA NA NO NA NA NA NO NA NO
A...aloy. T+.ee 0.003 01310) NA NA NA NA NA NA NA NA 215 NA NA NA NO NA NO
C068-. 0 (+WL) NA NA NA NA NA NA N NA 3.8 NA NA NA 3.0 NA 21.6
C..o. um. 686.+-080 (<NIL) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroge, NN ) ,(rg1L) NA NA NA NA NA NA NA NA 020 NA NA NA 0.7 NA 70.1
Nitr=:en. NOWl, -r2(rn811-) NA NA NA NA NA NA NA NA 0.23 NA NA NA 3.7 NA 10.1
Ni5rogen, NB81 (r91.) NA NA NA NA NA NA NA NA NO BA NA NA NO NA NO
S.9- I'S8) NA NA NA NA N NA NA NA NA N BA NA NA NA NA
Fi68PHdNA NA 5.11 7.55 NA NA NA NA 6.25 NA NA NA 3.0 NA 4.0
flo81rIdU tiO NA NA 0.4B 332 NA NA NA NA -1314 NA NA NA 330.2 NA 240

PCi0L. Niooe- pw Idol: ApI 200d4 ++o8o, eardim dndy-, f 03N8,. p.pe - r, 818 ico84 W E218/e8,+42
NA - NoA .4 84d
682- 84+ Ao4a4
4- RAUI 49280 16311 .8n s1pl40d1e868.' m, I,2 butc 1

6
811 8Ih18 18e porlg-

U. ft806 Idde .. the -8am5 d.e+ Oretlo
T11I.. .r8 of h- 2006 NN1d9 -11 •88*%O1 (5NM.09) u4O8N54; NW-34 1287170 WaN 3; NW-5 IN Neowfeld W7< 3

Pa.e 7 of I

• 
WELL NUI,4BER 5C-120 5C·120 5C-145 
OATESAMPlEO 712512007 71912008 7/1711995 
lABORATORY 10 NUMBeR 20070711·05 20070717·05 20030595-il6 L5069-1 F40100111..oOG 

SAMPLE TYPE F,ltered Unfiltered Unlin,red NlA FlItltled 

PARAMETERS 
Radiological (pCIIL) 
Grou Alpha{'*8 hour) 4,69+'-1.57 7.39+/.1.76 NA NA NA 
Grou Bal. (48 hour) 106+,·3.71 8.33+/·3.05 NA NA NA 
GrouAlph. NA 306 +1.1.41 NA NA 04W+/·084 
Grou Bell NA 1.13+'-3.71 NA NA 7.3+/,,4 

Actinium 228 NA NA NA 15+/·16 NA 
Blllmulhl14 NA NA NA .7.4 ~/. 8.8 NA 
Potaulllm40 1.38+/.1.18 1.2+/·104 NA -1+/·68 NA 
Lud212 NA NA NA 4+'·8.5 NA 
\.iNld2'4 NA NA NA 6 +/.'iI.3 NA 
Th.,Hum208 NA NA NA ·2+/·6.1 NA 
RadJum226 2.74+/·0.306 2.09+/-0.278 2.24+/·0.408 NA 0.33J'/·0.15 
RlKIlum228 0.127 +/·0.048 0.668 +/·0,Q.49 0.09+,·0.469 NA 089J +,. 0,32 
Thorium23l 0.213+/·0.115 0.197+,·0.106 NA NA NA 
Thorium 230 0.169"/·0.124 0.300+/-0,143 NA NA NA 
Thorium 228 0.137+,·0.090 0.032..,·0.077 NA NA NA 
Uran11.lm235 0.331+/·0.l64 0.1'l+'·0.154 NA NA NA 
UfWlNm234 1.18+/·0.451 0.393+'·0.248 NA NA NA 
Uranium 238 083'i1+'·0.367 0.126+'·0.175 NA NA NA 

P"M' CoM'.itu&n\, 
6anum(ugIl) NA NA NO NA NA 
MagneSium (IJIII\.) NA NA NO NA NA 
Calcium (ugll) NA NA NO NA NA 
AJtJmlnum{ugIL) NA NA NO NA NA 
A .... linilY. 81e11rbonaloll (mgIL) NA NA NO NA NA 
A"'.irllty.Carbor!ata{mgIL) NA NA NO NA NA 

"'alnlty, TotaIa,GeC03{rfl9'l) NA NA NO. NA NA 
Chloride (mgil) NA NA '.5 NA NA 
ChromIUm, HIUUIIIltI&flt (mg/l) NA NA NO NA NA 
Nltrooen,NItr.la(mglL) NA NA 0.2l NA NA 
Nilrooen.NItr.!a+N,tr~oII(mgII.) NA NA 0.22 NA NA 
Nltrogan, Nltrhe (mgll..) NA NA NO NA NA 
Sutrata(mgI\.) NA 10.4 13.4 NA NA 

""'pH NA 5.38 '.58 NA NA 
Orldationlreducllon NA NA 281.6 NA NA 

weU.NUMSER SC·30S SC·32D 1We;., IWC·3 
DATE SAMPlED 7/17/1995 712512007 712512007 7/2512001 
LABORATORY (0 NUI.4BER L506'~ 2{l070717·06 200707\7-08 20071117.10 20070717·11 
6AMPI.ETYPE NlA '''''''' ""- uon_erect Unfiltered 

PARAMETERS 
Radlologlcal(pCV) 
Grou A~ha (48 hour) NA 4.85+/·1.56 7.01 +/·1.68 1.48+'-2.25 9.33+'·1.98 
Grou Sa .. (48 hour) NA 1.58+/-3.07 0.259+1-3.94 13.3+' .... 31 11.7+,·3.20 
Groq~ha NA NA 5.52+'·1.63 NA 3.16+/·1.36 
Grou Beta NA NA 5.87 +,. 3.l4 NA 7.8+,·3.04 
Adin11.lm228 7+'.7,3 NA NA NA NA 
B18muth214 8.5+'·5,1 NA NA NA NA 
PotaulUm40 31+/-31 1.14+/·0.99 1.09·,·0.95 20.8+'·18.1 4.4·/·3.82 
Lead 212 1.7+/·5.1 NA NA NA NA 
Lead 214 8.5+,·62 NA NA NA NA 
ThBlllum~ 21·/·2.9 NA NA NA NA 
Radlum l26 NA 2,17+/·0.2n 3.36+,·0461 1.27+/-D.223 0.205+1-0.112 
Radium 228 NA p.86+/·0.096 0.843+/-D.054 0.028+'-oQ.48 1.86+/-0.056 
Thorivm232 NA 0.080+'-0.075 0.061+/-D.148 0.521+/-0151 0,350+/·0.140 
Thorium 230 NA -0.110+'-0.089 ·0.038+/·0.192 0.300+1-D.151 0.575+/-0.199 
Thorlum2l8 NA 0.196+'-0.155 0.166·/·0.097 0.299+/·0.121 0.299+,·0.127 
Uranium 2315 NA 0.187+/·0.178 0.120+/·0.101 0.131+/·0.124 0.131+'·0.124 
Uramum234 NA 0.344·/-D.264 1.37+'-0.340 0.828+/.Q.244 0.628+/·0.244 
Urllfllurn238 NA 0.139+/.Q.179 o 16l+I·0.142 0.289+/·0.173 0.289+/·0.173 

OtherCOfl.lltua'lta 
Barium (uQll..I NA NA NA NA NA 
MagnQium(ugA.) NA NA NA NA NA 
Calcium (uQIL) NA NA NA NA NA 
AllImlnum{ugl\.) NA NA NA NA NA 
Alkalinity,BiCllrbonate{mgll) NA NA NA NA NA 
Afkalinlty. CarbofIata (mgl\.) NA NA NA NA NA 
Alkalinity. TOIaI a. C.C03 (1TlQIL) NA NA NA NA NA 
Chlorlda (mglL) NA NA NA NA NA 
Chromium. HaIC.valallt (mglL) NA NA NA NA NA 
Nitrooen.Nltrale{mgIL) NA NA NA NA NA 
Nitrogen. NItr.le + Nilritlil (mgll..) NA NA NA NA NA 
Nitrogan, Nrtrlta(mgll..l NA NA NA NA NA 
Sulfata(mgll..} NA NA NA NA NA 
Field pH NA NA 5.11 7.55 NA 
Oddation/raduc1ion NA NA 0.348 35' NA 

Notes. 
pClll. . Picoc:wIe. per Irter: April 2004 isotopic \/fanium .nlllYII' of finar paper .ampIe. are reported In pk:ocunlllll.mple 
NA·NoIAnalyzed 
NlA·No! Ava~abla 
J . R .. ull It great., tItIIflsample dele<;\Ion link but Ia .. tharl .laled Nporting limit 
U·fPultll'nalhanlha5llmpladelectlonlimil 

~~4S 
.", 

F4Dl00111·001 
Unflhred 

NA 
NA 

1.lU +/.1 0 
5.3+/·15 

NA 
NA 
NA 
NA 
NA 
NA 

0.11U +'·01 
0.91J+'·036 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
19.9 
8.13 
NA 

1'40100111-018 ,.-
NA 
NA 

2.0&1+'·0.83 
3.OJ +/. 1.2 

NA 
NA 
NA 
NA 
NA 
NA 

1.23+/·028 
0.68J+/·039 

NA 
NA 
NA 
NA 
NA 
NA 

N, 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

T,,-.oadIIc IlQUrCl of tile 2005 Nawfteld waY .. mpIe (BN4-05) II unIdantIfIad; NW·3 i8 Nllwfteld WeI 3: NW·51s Newfield WeU 5 

HD1001tl.017 
F~GfPIlp.'ilr 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

031J+/.0.12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

oas·lA 
41412<'''' 

F401001It·00. 
Unfiltered 

NA 
NA 

4.0+'·1.2 
3.4J +/. 1.2 

NA 
NA 
NA 
NA 
NA 
NA 

0.95J+'·0.28 
0.5BJ +/·0.33 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 
TABLE')" 

GROUND WATER RADIOLOGICAl SUMMARY TABLE 
SH1ELDALLOV METAllURGICAL CORPORATiON 

NEWFIELO, NJ 

5C·145 5C-145 5C·20S SC·205 
712512007 7/912008 712512007 311812008 

20070717·02 20QBQ59S"()3 20070717·12 2008024~1 
Uo_ ""- UnlUWed WTlMeI'w 

3.56+/·1.23 NA 1.23+'·1.39 NA 
6.17+/·2.93 NA 7.33+/·342 NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

3.S'/·3.Q.4 NA 11+'·9.56 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0.202,/·0.157 0.208+'·0.102 -0.030+/-0.223 0.225~/·0 133 
0.569+/·0.050 0+,·0.461 0.292+/·0.047 0.524+'·2.29 
0531+'·0.184 NA 0.311+/·0.129 NA 
0.660+'-0.208 NA 0.058+/-0.168 NA 

0+/·0.117 NA 0.272+1-D.123 NA 
0.Ol6+/·0.173 NA 0.289+,·0231 NA 
0.361+/·0.309 NA 0967+/·0.394 NA 
0079+/·0.285 NA 0197+'-0.280 NA 

NA NO NA NA 
NA NO NA NA 
NA 9150 NA NA 
NA NO NA NA 
NA 136 NA NA 
NA NO NA NA 
NA 13.6 NA NA 
NA 17.7 NA NA 
NA 0.088 NA NA 
NA " NA NA 
NA ,., NA NA 
NA NO NA NA 
21.7 23.4 NA NA 
8.00 5.48 NA NA 
NA 227.4 NA NA 

oaS·lA NewfieldWatl(BN4·05) 
719'2008 411312005 

F~OI00111.024 20060595-11 20050277-OS 20050277-05 
Finer Paper Unliltered FIIIlII'ed UnMered 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 0.648 +/·0.144 <0.459 <1.00 
NA 1.48+1·0.632 6.39 5.54 
NA NA 0.310 0.144 
NA NA ~.616 <0,653 
NA NA O.ln <0.405 
NA NA 0.331 0.532 
NA NA 1.23 0.645 

0,32J +/. 0.13 NA 0.527 <0.271 

NA NO NA NA 
NA NO NA NA 
NA NO NA NA 
NA NA NA NA 
NA 21.0 NA NA 
NA NO NA NA 
NA 21.5 NA NA 
NA 5.5 NA NA 
NA NA NA NA 
NA 0» NA NA 
NA 0.23 NA NA 
NA NO NA NA 
NA NA NA NA 
NA 6.l5 NA NA 
NA ·131.8 NA NA 

SC-20S 5C·200 
7/912008 712512007 

20080595-12 20070717-13 
Unf~I&f'8'$ Unf~\\M"ed 

NA 246+'·3.05 
NA 18.9+/·3.71 
NA 11 S +/-2.21 
NA 11.7+/-348 
NA NA 
NA NA 
NA 1.97+/·1,71 
NA NA 
NA NA 
NA NA 

0.204+/·0.097 334+'·0360 
0.539+/·0427 346+'·0065 

NA 0.167+,.0,118 
NA 0.323+'·0.160 
NA 0.063+/·0.078 
NA 0.114+/·0.171 
NA 0994+/·0.342 
NA 0.110+'·0273 

NO NA 
10500 NA 
19100 NA 

NA NA 

'" NA 
NO NA 

'" NA 
34.' NA 
NA NA 

0,68 NA 
G.Tl NA 
0.028 NA 

NA NA 
6.67 NA 

·127.2 NA 

NW·' Newfield #3 
712512007 7/912008 

20070721-D1 20080595-09 
Unfilter" UnfUtarad 

5.81+'.1.67 NA 
5.55+/·3.23 NA 
2.40+'·1.03 NA 
4.8.2+'·2.88 NA 

NA NA 
NA NA 

1.12+'-0.097 NA 
NA NA 
NA NA 
NA NA 

0.439+,·0.157 0.431+,.0.121 
0.551+1·0049 1.30+/·0.650 
0.443+,·0.171 NA 
0454+/·0.230 NA 
0.011+/·0.093 NA 
0123+/.0.359 NA 
1.13 ~/. 0.660 NA 

0.265+/·0.436 NA 

NA NO 
NA NO 
NA NO 
NA NA 
NA NO 
NA NO 
NA NO 
NA 9.' 
NA NA 
NA 3.' 
NA 3.' 
NA NO 
NA NA 
NA 3.60 
NA 339.2 

• 
5C·200 5C·200 Sel:2S 5C·255 5C-255 5C·255 5C-260 

311812008 7/912008 712512001 411312005 712412007 71912008 71"1.512007 
20080245·02 20080595·13 20070117.08 20050277·01 20050271·01 2007Q717-()1 20080595·01 20070711·03 

Ur.1ih,s&O UI1f1~IiIf&d Uf'lh~liIfed l'illQl6d UTliil\tored Unl~\alad Un1l\\~lad UnfillllreO 

NA NA 1.00+'·1.28 NA NA 652+/·1.75 NA 1.89+'·1.30 
NA NA 1.S6~/·3.63 NA NA 8.61+/-4.28 NA 488+/-2.96 
NA NA NA NA NA 2.15+/-1.22 NA NA 
NA NA NA NA NA 4.77>/-4.16 NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA 12.4+/.108 NA NA 2.28+/·1.98 NA 8.31+/.7.22 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

3.02~/-0344 4.59+/·0.485 0494+'-0.169 <0352 <0.454 0.164"/·0147 0.023+/·0.132 0.186"'·0.15 
3.09 .. /·0.76 2.20+/·0.527 0.220+/·0.048 1.16 16.9 0.439 +/. 0Q.49 0+/·0.729 O.0S4+/·0.Q.48 

NA NA 0.715+/·0.187 <0301 <0.335 0.340+/·0187 NA 0.473+'·0.148 
NA NA 0.739~/·0 214 <0811 <0.751 0.198+1·0.258 NA 0.125+'·0.187 
NA NA 0.150+/·0,101 <0455 <0,455 0.071+/·0.143 NA 0.103+,.0.118 

NA NA 0,165+/·0.131 0,828 0.628 0.088+/·0.198 NA 0.933+/·0.456 
NA NA 0637+/·0.271 3.65 365 1.06 ~/. 0 492 NA 3.18+,·0.731 
NA NA 0.310·/·0.181 0.725 0.725 0.111+/·0.294 NA 0.988+/·0,451 

NA NO NA NA NA NA NA NA 
NA NO NA NA NA NA NA NA 
NA 10100 NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NO NA NA NA NA NA NA 
NA NO NA NA NA NA NA NA 
NA NO NA NA NA NA NA NA 
NA 14.9 NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA 11.8 NA NA NA NA NA NA 
NA ~,.& NA NA NA NA NA NA 
NA NO NA NA NA NA NA NA 
NA NA 22.6 NA 10.3 10 NA 29.2 
NA 6.0l 8.77 NA 7.23 76 NA 7.76 
NA 942 NA NA NA NA NA NA 

NW·S Newf"leldlt5 
712512007 719/2008 

20070721-D2 20080595·08 
Unfilt8fed UnUared 

16,6+'·2.42 NA 
11.5+/·3.16 NA 
3.17+/-1.46 NA 
2.19+/·3.76 NA 

NA NA 
NA NA 

2.1+/·1.8l NA 
NA NA 
NA NA 
NA NA 

1.25+/-0.259 0.967+'·0.236 
1.34./.0,058 3.55+,·0.503 

0444+'-0.196 NA 
0581+/·0.266 NA 
0.251+'·0.159 NA 

0+/·0.105 NA 
0.302+'·0.215 NA 
0.009+/·0.177 NA 

NA NO 
NA NO 
NA 14000 
NA NA 
NA NO 
NA NO 
NA NO 
NA 21.8 
NA NA 
NA 10.1 
NA 10.1 
NA NO 
NA NA 
NA 490 
NA 940 
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TABLE 3-2
SUMMARY OF CONCENTRATIONS OF KEY CONSTITUENTS IN 2008 GROUND WATER SAMPLES

Shieldalloy Metallurgical Corporation, Newfield, New Jersey

Shallow wells Deep wells
Analyte Well:
Combined Radium (pCi/I)

Barium (ug/L)
Magnesium (ug/L)
Calcium (ug/L)
Aluminum (ug/L)
Alkalinity, Bicarbonate (mg/L)
Alkalinity, Carbonate (mg/L)
Alkalinity, Total as CaCO3 (mg/L)
Chloride (mg/L)
Chromium, Hexavalent (mg/L)
Nitrogen, Nitrate (mg/L)
Nitrogen, Nitrate + Nitrite (mg/L)
Nitrogen, Nitrite (mg/L)
Sulfate (mg/L)
Field pH
Oxidation/reduction

W2(R)] SC-11S I SC-12S ISC.125 (DUP)] SC-13S I C-14S I C-20SI A ISC-12D I SC-20D IOBS-2A I NW-3 N-
0.082 0.379 0.365 0.47 0.351 0.208 0.743 1.237 2.33 6.79 2.106 1.731 4.517

ND ND ND ND ND ND ND ND ND ND ND ND ND
9500 ND 40700 39200 23400 ND 10500 ND ND ND ND ND ND
5270 ND 6080 6390 5230 9150 19100 5600 ND 10100 ND ND 14000
757 357 3250 3510 19700 ND NA NA ND NA NA NA NA
48.5 22.6 503 501 466 13.6 122 237 ND ND 21.0 ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
50.3 22.6 505 502 469 13,6 122 22 ND ND 21.5 ND ND
3.3 4.5 14.5 14.5 7.1 17.7 34.4 10.7 2.5 14.9 5.5 9.7 21.8
ND ND 0.16 0.16 0,064 0.088 NA ND ND NA NA NA NA
0.74 0.78 1.9 1.9 ND 1.9 0.68 4.3 0.22 11.8 0.23 3.7 10.1
0.74 0.78 1.9 1.9 0.28 1.9 0.71 4.3 0.22 11.8 0.23 3.7 10.1
ND ND ND ND 0.38 ND 0.028 0.021 ND ND ND ND ND
ND 19.1 32.3 32.6 89.3 23,4 NA ND 13.4 NA NA NA NA

7.09 5.29 6.25 6.25 9.64 5.48 6.67 8.23 4.58 6.02 6.25 3.60 4.90
197.3 252.9 253.5 253.5 145.7 227.4 -127.2 -284 281.6 94.2 -131.8 339.2 940

Combined Radium = Ra-226 plus Ra-228

• 
Analyte Well: 
Combined Radium (pCifl) 

Barium (ugfL) 
Magnesium (ugfL) 
Calcium (ugfL) 
Aluminum (ug/L) 
Alkalinity, Bicarbonate (mg/L) 
Alkalinity, Carbonate (mg/L) 
Alkalinity, Total as CaC03 (mgfL) 
Chloride (mg/L) 
Chromium, Hexavalent (mgfL) 
Nitrogen, Nitrate (mg/L) 
Nitrogen, Nitrate + Nitrite (mg/L) 
Nitrogen, Nitrite (mg/L) 
Sulfate (mgfL) 
Field pH 
Oxidation/reduction 

• 
TABLE 3·2 

SUMMARY OF CONCENTRATIONS OF KEY CONSTITUENTS IN 2008 GROUND WATER SAMPLES 
Shieldalloy Metallurgical Corporation, Newfield, New Jersey 

Shallow wells Deep wells 
W2(R) SC·11S SC·12S SC·12S (DUP) SC·13S SC·14S SC·20S A SC·12D SC·20D OBS·2A 
0.082 0.379 0.365 0.47 0.351 0.208 0.743 1.237 2.33 6.79 2.106 

NO NO NO NO NO NO NO NO NO NO NO 
9500 NO 40700 39200 23400 NO 10500 NO NO NO NO 
5270 NO 6080 6390 5230 9150 19100 5600 NO 10100 NO 
757 357 3250 3510 19700 NO NA . NA NO NA NA 
48.5 22.6 503 501 466 13.6 122 237 NO NO 21.0 
NO NO NO NO NO NO NO NO NO NO NO 

50.3 22.6 505 502 469 13.6 122 22 NO NO 21.5 
3.3 4.5 14.5 14.5 7.1 17.7 34.4 10.7 2.5 14.9 5.5 
NO NO 0.16 0.16 0.064 0.088 NA NO NO NA NA 
0.74 0.78 1.9 ·1.9 NO 1.9 0.68 4.3 0.22 11.8 0.23 
0.74 0.78 1.9 1.9 0.28 1.9 0.71 4.3 0.22 11.8 0.23 
NO NO NO NO 0.38 NO 0.028 0.021 NO NO NO 
NO 19.1 32.3 32.6 89.3 23.4 NA NO 13.4 NA NA 

7.09 5.29 6.25 6.25 9.64 5.48 6.67 8.23 4.58 6.02 6.25 
197.3 252.9 253.5 253.5 145.7 227.4 -127.2 -284 281.6 94.2 -131.8 

Combined Radium = Ra·226 plus Ra·228 

• 
NW·3 NW·5 
1.731 4.517 

NO NO 
NO NO 
NO 14000 
NA NA 
NO NO 
NO NO 
NO NO 
9.7 21.8 
NA NA 
3.7 10.1 
3.7 10.1 
NO NO 
NA NA 

3.60 4.90 
339.2 940 
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Area Stadcitled Material
LO.D
1. Excavated ola
2. Excavated soll fom 0111
3. CANAL (crushed slog *ram Area 4)
4. Ferrocolumblum slag (from the

electri arc process)
5A. Ferrocolumblum slag (oam the

electric arc proces)
58. Demolition concrete tram Dlll
6. Ferrocolumblum slag (from the

alumbiothermic process)
7. Combination of Area 4, 6. and 8

materials
S Baghouse Dust
9. Combination of Area 4 and 8

materlds, predominantly bahouse

CTRC 21 Gd~ Road North
Wknd-o. CTO08M

(860) 298-9692

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NEW JERSEY

FIGURE 1-1
STORAGE YARD PLAN
(2005 AERIAL PHOTO)

dat: 10/08 I Project No. 105106-000100-000oo0
• h "

• 
Area stodcpIeeI IIat.rtaI 
I.D. 
1. ExCGwteel lOa 
2. Excawteel .on from D111 
3. CANAl (CNoheel 1109 from Area 4) 
4. Ferrocolumbium 1109 (from the 

lIectrIc arc procea) 
SA. Ferrocolumbium 1109 (from the 

lIectrIc arc procea) 
58. Demolition concrete from Dl ll 
a. ferrocolumblum 1109 (from the 

alumlnothormlc procea) 
7. Comblnotlon of Area 4. 8. and 8 

matorlal. 
8. Baghou .. Du.t 
II. Comblnotlon of Area 4 and 8 

matorlal .. predominantly baghou .. 
duet 

• • 

FIGURE 1-1 
STORAGE YARD PLAN 
(2005 AERIAL PHOTO) 



LEGEND
W2 E"STING WELL LOCATION AND NUMBER

IW-1 . IRRIGATION WELL AND NUMBER

SCIBS 0 RI MONITORING WELL

(R) REPLACEMENT WELL

OBS-2A - USGS OBSERVATION WELL

W35 4 HISTORIC WELL LOCATION

SC310 + r UPPIEMENTAL MONITORING WELL
(INSTALLED)

1. BASE MAP FROM JAMES M. STEWART, INC., LANDSURVEYORS. PHILADELPHIA, PA.

2- LAXOCE PROPERTY BOUNDARy BASED ON TAXMAP-CITY OP INELJ~iO. OCTGBER 1. 1971.

1. HISTORIC EL LOCATONS ESTIMATED FROM FIGURE
1, LOCATION MAP WITH MONITORING AND RECOVERY

WELLS, DAN RA.,V, SEPTEMB. 198g. ONLY THRE SE

HISTORIC WL LOCA1IONS QARACTERISZE FOR
RADIOLOGPAL pARAMETEMS ARE SHOWN.

4. SEE FIGURE ,--2 FOR LOCATION OF MONITORING
VaLL SC-32D.
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Windsor. CT 06095C2TRC (860) 298-9692

SHEILDALLOY METALLURGICAL CORPORATION
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Area
I.D.

Stadipled Materih

1. Excavated eolI
2. Excavated sol from 0111
3. CANAL (crushed sdog from Area 4)
4. Ferrocclumblum dog (from the

electric arc procee)
5A. Ferrcolumblum dog (from the

sectric arc procese)
5B. Demolition concrete from D111
6. Ferroc.umbkum dog (from the

dumlnothermlc process)
7. Combination of Area 4, 6, and 8

materials
a. Baghouee Dust
9. Combination of Area 4 and 8

materils, predomlnontly boghouee

C TRC
21 08112, Road NotI

Wlnd-o, CT 8809
(W8) 289892

SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NEW JERSEY

FIGURE 2-1
SUBSURFACE SOIL

SAMPLE LOCATIONS
Dat.: 10/08 IProJetNo. 105106-000100-000000

• 
Area stodcphd lIat.rIaI 
I.D. 
1. ExcGwrted ... . 
2. Excawrted ... a from 0111 
J. CANAl (cruohed 0109 from Area 4) 
4. F.".ocoIumblum 0109 (from the 

oIectric arc proc_) 
SA. F....ocoIumblum 01<19 (from the 

oIectric ere procea) 
58. Demolition concrete from 0111 
6. F ....ocoIumblum 01<19 (from the 

alumlnothermle procea) 
7. Comblnotlon of Area 4, 6, ond 8 

material. 
8. lIoghou.. Duet 
9. Comblnotlon of Area 4 ond 8 

mat«lal .. predomlnontly ~ou .. 
duet 

• • 

FIGURE 2·1 
SUBSURFACE SOIL 

SAMPLE LOCATIONS 



LEGEND
82 .

lw-I .

w~a 0

(R)

oBS.-zA +

8W3 A

5C310 -

EXISMl1G WELL LOCATION AND NIUMBER

IRRGATnON WEL AND NUMBER

RI MONITORING WELL

REPLACEMENT WEL

USGS 0BSERVATION WEL

HSTORC WELL LOCATION

SUPPIEMENTAL MOITOBING WEL
(INSTALLED)

WELL LOCATIONS CHARACTERIZED
FOR RADIOLOGICAL PARAMETERS
AND YEARS SAMPLED

- - .SC 2T5is- PROPERTY LINE

V9 SC-IRS C2S9

49SC-27S 00-1.49

ISC-O ~ WO as%~~
9

N

W+

+ OBS--2A

1. BASE MAP FROM JAMES M. STEWART, INC.. LAND
SURVEYORS PHILADELPHIA. PA.

Z LACROCE PROPERTY BOUNDARY BASED ON TAX
MAP-OTY OF VINELAND. OCTOBER 1. 1971.

1 HISTORIC B&L LOCATIONS ESTIMATED FROM FIGURE
I. LOCATION MAP WITH MONITORING AND RECOVERY
09015, DAN RAAV. SEPTEMBER 1W9O. ONLY THOSE
HISTORIC VAIL LOCATIONS CHARACTERIED FOR
RADIOLOGICAL PARAMETERS ARE 9IODR

4. MONITORING EL SC-32D, AX SHOWN ON FOUJRE
3-2. WAS ALSO CHARACTERIZED FO
RADIOLOGICAL PARAMETERS IN 2007 ONLY.
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Figure 3-3
Combined Radium and Nitrate + Nitrite in Ground Water (July 2008)

Shieldalloy Metallurgical Corporation
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Figure 3-3 

Combined Radium and Nitrate + Nitrite in Ground Water (July 2008) 
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Figure 3-4
Combined Radium and pH in Ground Water (July 2008)

Shieldalloy Metallurgical Corporation
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Figure 3-4 

Combined Radium and pH in Ground Water (July 2008) 
Shieldalloy Metallurgical Corporation 
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Figure 3-5
Combined Radium and Calcium in Deep Wells (July 2008)

Shieldalloy Metallurgical Corporation
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Combined Radium and Calcium in Deep Wells (July 2008) 
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Test Pit HA-3 - Northern end

Test Pit HA-3 - Northern End

• 

• Test Pit HA-3 - Northern end 

• Test Pit HA-3 - Northern End 



Test Pit HA-3 - Southern End

Test Pit HA-3 - From South Looking North

• 

Test Pit HA-3 - Southern End • 

• Test Pit HA-3 - From South Looking North 



Test Pit HA-3 -Northern End

Test Pit HA-4

• 

Test Pit HA-3 - Northern End • 

• Test Pit HA-4 



Test Pit HA-4

• 

• 

Test Pit HA-4 

• 



Test Pit HA-5

Test Pit HA-5 - Close Up
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• 
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Test Pit HA-5 

Test Pit HA-5 - Close Up 



Test Pit HA-5 - Transition to Saturated Material

Test Pit HA-6

• 

• Test Pit HA-5 - Transition to Saturated Material 

• Test Pit HA-6 



Test Pit HA-6 (two photos combined)

• 

• 

• Test Pit HA-6 (two photos combined) 



Test Pit HA-6 Location
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• Test Pit HA-6 Location 
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SOIL BORING LOG
SMC

STORAGE YARD
SOIL PROBE LOCATION: HA I

PROJECT NO: 105106 .000100.000000

PROJECT: SMC STORAGE YARD SOIL SAMPLING

LOCATION: NEWFIELD, NJ

DATE STARTED: 6/19/2008

DATE COMPLETED: 6/19/2008

LOCATION: NTRC INSPECTOR: CARLSON, CHRIS

DRILLING RIG: HAND AUGER

0.0

0-0.5 X NA 0-0.5' Light brown F-SAND, some silt, loose, dry, no odor, no

stain

0.5-I X NA 0.5-I' Light red-brown. F-SAND some silt, loose, dry, no odor,
no stain

1-1.5 X NA 1-1.5' Light red-brown. F-SAND some silt, medium dense, dry,
no odor, no stain

1.5-2 X NA 1.5-2' Light red-brown. F-SAND some silt, medium dense, dry,
no odor, no stain

2-2.5 X NA 2-2.5' Light red-brown. F-SAND, little silt, trace f-gravel,
medium dense, dry, no odor, no stain

2.5-3 X NA 2.5-3' Light. red-brown F-SAND, trace silt, little f-gravel, trace
gravel, medium dense, dry, no odor, no stain

3-3.5 X NA 3-3.5' Light. red-brown F/C SAND, little f-gravel, trace c-gravel.

medium dense, dry, no odor, no stain

3.5-4 X NA 3.5-4' Light red-brown. F/C SAND, little f-gravel, trace c-
gravel, medium dense, dry, no odor, no stain

4-4.5 X NA 4-4.5' Light red-brown. F/M SAND, little f-gravel, medium
*dense, dry, no odor, no stain

* Refusual @ 4.5'

Notes: Samples retained onsite for radiological screening on a Ludlumn Model 2241 scaler/ratemeter

- silt

L- Sand

-silt & Sand

- Clay

1.

2.

3.

4.

1

• 

• 

• 

SOIL PROBE LOCATION: HA 1 

PROJECT NO: 105106 .000100.000000 

SOIL BORING LOG 
SMC 

STORAGE YARD 

PROJECT: SMC STORAGE YARD SOIL SAMPLING TRC INSPECTOR: CARLSON, CHRIS 

DRILLING RIG: HAND AUGER LOCATION: NEWFIELD, NJ 

0-0.5 X NA 0-0.5' Light brown F-SAND, some silt, loose, dry, no odor, no 
stain 

0.5-1 X NA 0.5-1' Light red-brown. F-SAND some silt, loose, dry, no odor, 
no stain 

1-1.5 X NA 1-1.5' Light red-brown. F-SAND some silt, medium dense, dry, 
no odor, no stain 

1.5-2 X NA 1.5-2' Light red-brown. F-SAND some silt, medium dense, dry, 
no odor,no stain 

2-2.5 X NA 2-2.5' Light red-brown. F-SAND, little silt, trace f-gravel, 
medium dense, dry, no odor, no stain 

2.5-3 X NA 2.5-3' Light. red-brown F-SAND, trace silt, little f-gravel, trace ( 
gravel, medium dense, dry, no odor, no stain 

3-3.5 X NA 3-3.5' Light. red-brown FIC SAND, little f-gravel, trace c-gravel 
medium dense, dry, no odor, no stain 

3.5-4 X NA 3.5-4' Light red-brown. FIC SAND, little f-gravel, trace c-
gravel, medium dense, dry, no odor, no stain 

4-4.5 X NA 4-4.5' Light red-brown. FIM SAND, little f-gravel, medium 
. dense, dry, no odor, no stain 

* Refusual @ 4.5' 

Notes: Samples retained onsite for radiological screening on a Ludlum Model 2241 scalerlratemeter 

_'-silt 

_-.Clay 

DATE STARTED: 6/19/2008 

DATE COMPLETED: 6/19/2008 

LOCATlON:N 

0.0 

1 



SOIL BORING LOG
SMC

STORAGE YARD

SOIL PROBE LOCATION: HA2

PROJECT NO: 105106.000100.000000

PROJECT: SMC STORAGE YARD SOIL

LOCATION: NEWFIELD, NJ

DATE STARTED:6/I 9/2008

DATE COMPLETED:6/I 9/2008

LOCATION: NTRC INSPECTOR: CARLSON, CHRIS

DRILLING RIG: HAND AUGER

0.0

0-0.5

0.5-1

1-1.5

1.5-2

2-2.5

2.5-3

3-3.5

3.5-4

X NA 0-0.5' Brown F-SAND, trace silt, loose, dry, no odor,
no stain

X NA 0.5-I' Brown F-SAND, trace silt, loose, dry, no odor,
no stain

X NA 1-1.5' Light yellow-brown, F-SAND, trace silt, trace, m-
sand, trace f-gravel, loose, dry, no odor, no stain

X NA 1.5-2' Light yellow-brown, F-SAND, trace silt, trace, m-
c sand, trace fine-gravel, loose, dry, no odor, no stain

X NA 2-2.5' Light red-brown. F/C SAND, little f-gravel,
damp, medium dense, no odor, no stain

X NA 2.5-3' Light red-brown. F/C SAND some f-gravel,
damp, medium dense, no odor, no stain

X NA 3-3.5' Light red-brown F/C SAND and f-gravel, damp
to wet, medium dense, no odor, no stain

X NA 3.5-4' Light red-brown F/C SAND and f-gravel, wet,
dense, no odor, no stain

1.0

2.0

3.0

4.0

*Refutsal at 4.Oft

Notes: Samples retained onsite for radiological screening on a Ludlum Model 2241 scaler/ratemeter

-- silt

L Z- Sand

silt & Sand

-Clay

2
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• 

• 

SOIL PROBE LOCA nON: HA2 

PROJECT NO: 105106.000100.000000 

PROJECT: SMC STORAGE YARD SOIL 

LOCATION: NEWFIELD, NJ 

0-0.5 X NA 

0.5-1 X NA 

1-1.5 X NA 

1.5-2 X NA 

2-2.5 X NA 

2.5-3 X NA 

3-3.5 X NA 

3.5-4 X NA 

SOIL BORING LOG 
SMC 

STORAGE YARD 

TRC INSPECTOR: CARLSON, CHRIS 

DRILLING RIG: HAND AUGER 

0-0.5' Brown F-SAND, trace silt, loose, dry, no odor, 
no stain 

0.5-1' Brown F-SAND, trace silt, loose, dry, no odor, 
no stain 

DATE STARTED:6i19/2008 

DATE COMPLETED:6/19/200& 

LOCATION:N 

I-IS Light yellow-brown, F-SAND, trace silt, trace, m-
sand, trace f-gravel, loose, dry, no odor, no stain 

1.5-2' Light yellow-brown, F-SAND, trace silt, trace, m-
c sand, trace fine-gravel, loose, dry, no odor, no stain 

2-2.5' Light red-brown. FIC SAND, little f-gravel, 
damp, medium dense, no odor, no stain 

2.5-3' Light red-brown. FIC SAND some f-gravel, 
damp, medium dense, no odor, no stain 

3-3S Light red-brown FIC SAND and f-gravel, damp 
to wet, medium dense, no odor, no stain 

3.5-4' Light red-brown FIC SAND and f-gravel, wet, 
dense, no odor, no stain 

-Refusal at 4.0ft 

Notes: Samples retained onsite for radiological screening on a Ludlum Model 2241 scaler/ratemeter 

_-silt 

r HI_ Sand 

_-Clay 

2 



SOIL BORING LOG
SMC

STORAGE YARD

TTEST PIT LOG

PROJECT NO. CLIENT TEST PIT NO.
105106.000100.000000 SMC HA3

LOCATION ELEVATION & DATUM
STORAGE YARD ARE N/A

CONTRACTOR TRC INSPECTOR
KB Construction Carlson, Chris

EQUIPMENT DATE START/COMPLETION STATUS
John Deere 310G Backhoe with 24" bucket 6/20/2008 Backfilled

SAMPLER TYPE TOTAL DEPTH WATER LEVEL
N/A 5.5' OBS. STAB.

NA NA
DEPTH WATER SAMPLE DESCRIPTION SAMPLE (1) PID/FID

(ftbg) (ftbg) (ftbg) (ppm/ppm)

0-2 Light brown F-C SAND, some silt, some f-c gravel, X* NA
some slag

2-2.5 Light brown F-C SAND + SILT, some f-c gravel, some X* NA
slag (highly cemented)

2.5-4 Dark brown F-SAND + SILT, some f-gravel, very dense X* NA

4.5-5 Light red-brown F-C SAND, little silt, trace clay, some f- X* NA
gravel, dense to medium dense

Notes:
1) x*= 0-5 ft. samples were collected at 6" intervals
2) Radioactive screening performed on-site on
Ludlum Model 2241 scaler/ratemeter

3

• 

• 

• 

" ; •.. , >" •. "' I·CTRO . $ /.; :": •• ; 

PROJECT NO. CLIENT 

SOIL BORING LOG 
SMC 

STORAGE YARD 

TEST PIT LOG 

TEST PIT NO. 
1 051 06.0001 00.000000 SMC HA3 

LOCATION ELEVATION & DATUM 
STORAGE YARD ARE N/A 

CONTRACTOR TRCINSPECTOR 
KB Construction Carlson, Chris 

EQUIPMENT DATE START/COMPLETION 
John Deere 310G Backhoe with 24" bucket 6/20/2008 

SAMPLER TYPE TOTAL DEPTH 
N/A 5.5' 

DEPTH WATER SAMPLE DESCRIPTION 
(ftbg) (ftbg) 

0-2 Light brown F-C SAND, some silt, some f-c gravel, 
some slag 

2-2:5 Light brown F-C SAND + SILT, some f-c gravel, some 
slag (highly cemented) 

2.5-4 Dark brown F-SAND + SILT, some f-gravel, very d,ense 

4.5-5 Light red-brown F-C SAND, little silt, trace clay, some f-
gravel, dense to medium dense 

Notes: 
1) x*= 0-5 ft. samples were collected at 6" intervals 
2) Radioactive screening performed on-site on 
Ludlum Model 2241 scaler/ratemeter 

STATUS 
Backfilled 

WATER LEVEL 
OBS. STAB. 
NA NA 
SAMPLE (1) PID/FID 

(ftbg) (ppm/ppm) 

X* NA 

X* NA 

X* NA 

X* NA 

3 



SOIL BORING LOG
SMC

STORAGE YARD

TTEST PIT LOG

PROJECT NO. CLIENT TEST PIT NO.
105106.000100.000000 SMC HA4

LOCATION ELEVATION & DATUM
STORAGE YARDAREA N/A

CONTRACTOR TRC INSPECTOR
KB CONSTRUCTION CARLSON, CHRIS

EQUIPMENT DATE START/COMPLETION STATUS
John Deere 310G Backhoe with 24" bucket 6/20/2008 Backfilled

SAMPLER TYPE TOTAL DEPTH WATER LEVEL
N/A 5 OBS. STAB.

NA NA
DEPTH WATER SAMPLE DESCRIPTION SAMPLE (1) PID/FID

(ftbg) (ftbg) (ftbg) (ppm/ppm)

0-2' Black F-M SAND + SILT, some slag, no odor, no stain X* NA

2'-3- Brown F-M SAND, some silt, trace f-gravel, no odor, no X* NA
stain

2'-5- Light orange-brown F-C SAND + SILT, little clay, little f- X* NA
gravel, damp, no odor, no stain , very sticky

Notes:
1) x*= 0-5 ft. samples were collected at .6" intervals
2) Radioactive screening performed on-site on
Ludlum Model 2241 scaler/ratemeter

4
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PROJECT NO. CLIENT 

SOIL BORING LOG 
SMC 

STORAGE YARD 

TEST PIT LOG 

TEST PIT NO. 
105106.000100.000000 SMC HA4 

LOCATION ELEVATION & DATUM 
STORAGE YARD AREA N/A 

CONTRACTOR TRCINSPECTOR 
KB CONSTRUCTION CARLSON, CHRIS 

EQUIPMENT DATE START/COMPLETION 
John Deere 310G Backhoe with 24" bucket 6/20/2008 

SAMPLER TYPE TOTAL DEPTH 
N/A 5 

DEPTH WATER SAMPLE DESCRIPTION 
(ftbg) (ftbg) 

0-2' Black F-M SAND + SIL T, some slag, no odor, no stain 

2'-3' Brown F-M SAND, some silt, trace f-gravel, no odor, no 
stain 

2'-5' Light orange-brown F-C SAND + SILT, little clay, little f-
gravel, damp, no odor, no stain, very sticky 

Notes: 
1) x*= 0-5 ft. samples were collected at .6" intervals 
2) Radioactive screening performed on-site on 
Ludlum Model 2241 scaler/ratemeter 

STATUS 
Backfilled 

WATER LEVEL 
OBS. STAB. 
NA NA 
SAMPLE (1) PID/FID 

(ftbg) (p~m/ppm) 

X* NA 

X* NA 

X* NA 

4 



SOIL BORING LOG
SMC

STORAGE YARD

OTRC TEST PIT LOG

PROJECT NO. CLIENT TEST PIT NO.
105106.000100.000000 SMC HA5

LOCATION ELEVATION & DATUM
STORAGE YARD AREA N/A

CONTRACTOR TRC INSPECTOR
KB CONSTRUCTION CARLSON, CHRIS

EQUIPMENT DATE START/COMPLETION STATUS
John Deere 310G Backhoe with 24" bucket 6/20/2008 Backfilled

SAMPLER TYPE TOTAL DEPTH WATER LEVEL
N/A 7.0' OBS. STAB.

4' NA
DEPTH WATER SAMPLE DESCRIPTION SAMPLE (1) PID/FID

(ftbg) (ftbg) ) 1 (ftbg) (ppm/ppm)

0-4

4-4.5

4.5-5

5-5.5

5.5-6

6-6.5

6.5-7

4.5

Dark grey-brown SAND, some slag, damp, no odor, no
stain

Light red-brown, F-M SAND some f-gravel, medium
dense, damp, no odor, no stain

Light red-brown, F-M SAND some f-gravel, medium
dense, wet, no odor, no stain

Light red-brown, F-M SAND some f-gravel, medium
dense, wet, no odor, no stain

Light red-brown, F-C SAND, little silt, some f-gravel,
medium dense, no odor, no stain

Light red-brown, F-C SAND, some silt, some f-gravel,
medium dense, wet, no odor, no stain

Light red-brown, F-C SAND, some silt, some f-gravel,
medium dense, wet, no odor, no stain

X.

X*

NA

NA

NA

NA

NA

NA

NA

X*

X*

X*

Notes:
1) x*= 0-4 ft. samples were collected at .6" intervals
2) Radioactive screening performed on-site on
Ludlum Model 2241 scaler/ratemeter.

- I I .L
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PROJECT NO. CLIENT 

SOIL BORING LOG 
SMC 

STORAGE YARD 

TEST PIT LOG 

TEST PIT NO. 
105106.0001 00.000000 SMC HA5 

LOCATION ELEVATION & DATUM 
STORAGE YARD AREA N/A 

CONTRACTOR TRCINSPECTOR 
KB CONSTRUCTION CARLSON, CHRIS 

EQUIPMENT DATE START/COMPLETION 
John Deere 310G Backhoe with 24" bucket 6/20/2008 

SAMPLER TYPE TOTAL DEPTH 
N/A 7.0' 

DEPTH WATER SAMPLE DESCRIPTION 
(ftbg) (ftbg) 

0-4 Dark grey-brown SAND, some slag, damp, no odor, no 
stain 

4-4.5 Light red-brown, F-M SAND some f-gravel, medium 
4.5 dense, damp, no odor, no stain 

4.5-5 Light red-brown, F-M SAND some f-gravel, medium 
dense, wet, no odor, no stain 

5-5.5 Light red-brown, F-M SAND some f-gravel, medium 
dense, wet, no odor, no stain 

5.5-6 Light red-brown, F-C SAND, little silt, some f-gravel, 
medium dense, no odor, no stain 

6-6.5 Light red-brown, F-C SAND, some silt, some f-gravel, 
medium dense, wet, no odor; no stain 

6.5-7 Light red-brown, F-C SAND, some silt, some f-gravel, 
medium dense, wet, no odor, no stain 

Notes: 
1) x*= 0-4 ft. samples were collected at .6" intervals 
2) Radioactive screening performed on-site on 
Ludlum Model 2241 scaler/ratemeter. 

STATUS 
Backfilled 

WATER LEVEL 
OBS. STAB. 
4' NA 
SAMPLE (1) PID/FID 

(ftbg) (ppm/ppm) 

X* NA 

X* NA 

X* NA 

X* NA 

X* NA 

X* NA 

X* NA 

5 



SOIL BORING LOG
SMC

STORAGE YARD

TRI R TEST PIT LOG

PROJECT NO. CLIENT TEST PIT NO.
105106.000100.000000 SMC HA 6

LOCATION ELEVATION & DATUM
STORAGE YARD AREA N/A

CONTRACTOR TRC INSPECTOR
KB CONSTRUCTION CARLSON, CHRIS

EQUIPMENT DATE START/COMPLETION STATUS
John Deere 310G Backhoe with 24" bucket 6/20/2008 Backfilled

SAMPLER TYPE TOTAL DEPTH WATER LEVEL
N/A 4.5' OBS. STAB.

I NA NA
DEPTH WATER SAMPLE DESCRIPTION SAMPLE (1) PID/FID

(ftbg) (ftbg) (ftbg) (ppm/ppm)

0-1.3 Red brown F-C SAND, some f-gravel, little silt (lightly X* NA
cemented)

1.5-3 Dark brown F-SAND + SILT, little clay, trace roots, very X* NA
dense, damp, no odor, no stain

3-4.5 Light orange-brown F-SAND, little f-gravel, no odor, no X* NA
stain

Notes:
1) x*= 0-5 ft. samples were collected at .6" intervals
2) Radioactive screening performed on-site on
Ludlum Model 2241 scaler/ratemeter

1.
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PROJECT NO. CLIENT 

SOIL BORING LOG 
SMC 

STORAGE YARD 

TEST PIT LOG 

TEST PIT NO. 
105106.000100.000000 SMC HA6 

LOCATION ELEVATION & DATUM 
STORAGE YARD AREA N/A 

CONTRACTOR TRC INSPECTOR 
KB CONSTRUCTION CARLSON, CHRIS 

EQUIPMENT DATE START/COMPLETION 
John Deere 310G Backhoe with 24" bucket 6/20/2008 

SAMPLER TYPE TOTAL DEPTH 
N/A 4.5' 

DEPTH WATER SAMPLE DESCRIPTION 
(ftbg) (ftbg) 

0-1.3 Red brown F-C SAND, some f-gravel, little silt (lightly 
cemented) 

1.5-3 Dark brown F-SAND + SILT, little clay, trace roots, very 
dense, damp, no odor, no stain 

3-4.5 Light orange-brown F-SAND, little f-gravel, no odor, no 
stain 

Notes: 
1) x*= 0-5· ft. samples were collected at .6" intervals 
2) Radioactive screening performed on-site on 
Ludlum Model 2241 scaler/ratemeter 

STATUS 
Backfilled 

WATER LEVEL 
OBS. STAB. 
NA NA 
SAMPLE (1) PID/FID 

(ftbg) (ppm/ppm) 

X* NA 

X* NA 

X* NA 

6 
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R. Alan Duff

Professional Qualifications
Mr. Duff has over 30 years of experience in nuclear and hazardous materials project
management, design support, surveillance, operational health physics, training, and
decommissioning activities. He has prepared numerous plans, procedures, and license
documents for U. S. Department of Energy facilities, U. S. Department of Defense facilities,
U. S. Nuclear Regulatory Commission licensees, and commercial client facilities that are
regulated by agreement states. Mr. Duff is well versed in the area of civilian and
government radioactive and mixed waste transport and disposal requirements. He is
registered by the National Registry of Radiation Protection Technologists (NRRPT).

Education
Advanced Radioactive Material Transportation and Disposal Classes, 1989, 1993, 2003,
and 2007.

GPS/GIS Backpack Survey Training Classes, 2007.

IT Corporation Project Management Course (40 hours), 1992.

40-Hour OSHA HAZWOPER (29 CFR 1910.120) Training, 1987.

Eight-hour Supervisor Training, 1990

Eight-hour OSHA Annual Refresher (29 CFR 1910.120), 2008.

Operational Water Chemistry and Radiological Controls, U.S. Navy, 1982

Engineering Laboratory Technician School, U.S. Navy, 1980.

Nuclear Power Training Unit (prototype), U.S. Navy, 1980.

Naval Nuclear Power School, U.S. Navy, 1978.

Registrations/Certifications
Registered Radiation Protection Technologist (RRPT), National Registry of Radiation
Protection Technologists

Radiation Safety Officer - MDE Radioactive Materials License No. MD-31-281-01.

Authorized User - MDE Radioactive Materials License No. MD-31-281-01.
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R. Alan Duff 

Professional Qualifications 
Mr. Duff has over 30 years of experience in nuclear and hazardous materials project 
management, design support, surveillance, operational health physics, training, and 
decommissioning activities. He has prepared numerous plans, procedures, and license 
documents for U. S. Department of Energy facilities, U. S. Department of Defense facilities, 
U. S. Nuclear Regulatory Commission licensees, and commercial client facilities that are 
regulated by agreement states. Mr. Duff is well versed in the area of civilian and 
government radioactive and mixed waste transport and disposal requirements. He is 
registered by the National Registry of Radiation Protection Technologists (NRRPT). 

Education 
Advanced Radioactive Material Transportation and Disposal Classes, 1989, 1993, 2003, 
and 2007. 

GPS/GIS Backpack Survey Training Classes, 2007. 

IT Corporation Project Management Course (40 hours), 1992. 

40-Hour OSHA HAZWOPER (29 CFR 1910.120) Training, 1987. 

Eight-hour Supervisor Training, 1990 

Eight-hour OSHA Annual Refresher (29 CFR 1910.120), 2008. 

Operational Water Chemistry and Radiological Controls, U.S. Navy, 1982 

Engineering Laboratory Technician School, U.S. Navy, 1980. 

Nuclear Power Training Unit (prototype), U.S. Navy, 1980. 

Naval Nuclear Power School, U.S. Navy, 1978. 

Registrations/Certifications 
Registered Radiation Protection Technologist (RRPT), National Registry of Radiation 
Protection Technologists 

Radiation Safety Officer - MDE Radioactive Materials License No. MD-31-281-0 1. 

Authorized User - MDE Radioactive Materials License No. MD-31-281-01. 



Experience and Background
2002-Present Vice President of Nuclear Services, Integrated Environmental Management, Inc.,

Knoxville, Tennessee - As the director of IEM's Nuclear Services Division, which
operates as a compliment to our consulting capability by providing support services
and on-site project management for major client initiatives, Mr. Duff is responsible
for turn-key decontamination and decommissioning of nuclear facilities - including
the preparation of all planning documentation, characterization surveys and
sampling, facility and equipment decontamination, final status survey performance,
waste packaging/transport/disposal coordination, routine facility surveillance
services, emergency response, leak testing of sealed sources, instrument rental,
employee monitoring services for internal and/or external exposures, training, and
a host of other applied health physics operations. Mr. Duff also serves as the
Radiation Safety Officer (RSO) for IEM operations pursuant to Maryland
Department of the Environment Radioactive Materials License No. MD-31-281-01.

1995-2002

1994-1995

1987-1994

1978-1987

Program/Project Manager, Integrated Environmental Management, Inc., Knoxville,
Tennessee - Provided high-quality project management and remediation services to
commercial and government clients. As a member of the client's response team,
worked with clients to: Develop scopes-of-work and bid packages for specialty
subcontractors handling highly focused assignments; identify those subcontractors
who will provide the greatest value to the client; manage teams of specialty
subcontractors to ensure that the client's goals and expectations (technical,
regulatory, and financial) are met from the beginning until project completion;
provide insights into future regulatory issues and their impact as input to the client's
long-range business planning and cost forecasting process; provide site
remediation/decommissioning services for radioactive and hazardous materials;
advise and train clients on waste transportation and disposal issues; and develop
project specific plans and procedures to conduct on site activities.

Senior Environmental Specialist, A WK Consulting Engineers, Inc., Pittsburgh,
Pennsylvania While assigned to the Oak Ridge, Tennessee office, was responsible
for performing technical and administrative duties required to satisfy customer
needs on site characterization and pre-remedial design support projects and for all
aspects of D&D projects. Responsible for preparing project plans, project work
plans, task specific Health & Safety Plans, and budgets/schedules for these projects.
Also responsible for identifying and implementing decommissioning and
decontamination methods for these projects.

Project Manager, Health Physics Supervisor, Nuclear/Mixed Waste Engineering
Services, IT Corporation, Knoxville, Tennessee. Provided project management and
health physics support services for nuclear and mixed waste projects throughout the
United States.

Engineering Laboratory Technician. (ELT), Leading Petty Officer, Radiological
Controls Shift Supervisor, United States Navy Supervised a division of 40
personnel, provided support for nuclear powered submarines, and performed over
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Experience and Background 
2002-Present Vice President o/Nuclear Services, Integrated Environmental Management, Inc., 

Knoxville, Tennessee - As the director ofIEM's Nuclear Services Division, which 
operates as a compliment to our consulting capability by providing support services 
and on-site project management for major client initiatives, Mr. Duff is responsible 
for tum-key decontamination and decommissioning of nuclear facilities - including 
the preparation of all planning documentation, characterization surveys and 
sampling, facility and equipment decontamination, final status survey performance, 
waste packaging/transport/disposal coordination, routine facility surveillance 
services, emergency response; leak testing of sealed sources, instrument rental, 
employee monitoring services for internal and/or external exposures, training, and 
a host of other applied health physics operations. Mr. Duff also serves as the 
Radiation Safety Officer (RSO) for IEM operations pursuant to Maryland 
Department of the Environment Radioactive Materials License No. MD-31-281-0 1. 

1995-2002 

1994-1995 

1987-1994 

1978-1987 

Program/Project Manager, Integrated Environmental Management, Inc., Knoxville, 
Tennessee - Provided high-quality project management and remediation services to 
commercial and government clients. As a member of the client's response team, 
worked with clients to: Develop scopes-of-work and bid packages for specialty 
subcontractors handling highly focused assignments; identify those subcontractors 
who will provide the greatest value to the client; manage teams of specialty 
subcontractors to ensure that the client's goals and expectations (technical, 
regulatory, and financial) are met from the beginning until project completion; 
provide insights into future regulatory issues and their impact as input to the client's 
long-range business planning and cost forecasting process; provide site 
remediation/decommissioning services for radioactive and hazardous materials; 
advise and train clients on waste transportation and disposal issues; and develop 
project specific plans and procedures to conduct on site activities. 

Senior Environmental Specialist, A WK Consulting Engineers, Inc., Pittsburgh, 
Pennsylvania While assigned to the Oak Ridge, Tennessee office, was responsible 
for performing technical and administrative duties required to satisfy customer 
needs on site characterization and pre-remedial design support projects and for all 
aspects of D&D projects. Responsible for preparing project plans, project work 
plans, task specific Health & Safety Plans, and budgets/schedules for these projects. 
Also responsible for identifying and implementing decommissioning and 
decontamination methods for these projects. 

Project Manager, Health Physics Supervisor, Nuclear/Mixed Waste Engineering 
Services, IT Corporation, Knoxville, Tennessee. Provided project management and 
health physics support services for nuclear and mixed waste projects throughout the 
United States. 

Engineering Laboratory Technician (ELT), Leading Petty Officer, Radiological 
Controls Shift Supervisor, United States Navy Supervised a division of 40 
personnel, provided support for nuclear powered submarines, and performed over 



250 error-free shipments of radioactive materials. Served as Leading ELT and
Engine Room Supervisor on the USS Grayling, SSN 646.

Professional Society Memberships
Health Physics Society (Plenary Member)

American Nuclear Society

Conference of Radiation Control Program Directors (Advisor to the Radioactive Waste
Management Committee E-5 and to the D&D Committee E-24)

Awards
Navy Achievement Medal for conducting the first Trident Class submarine ion exchange
*resin discharge and solidification.

IT Corporation Project Management Associate

Example Project Descriptions
Project Manager for health physics field activities during characterization, remediation and
survey of several oil production sites with soil contaminated with Naturally-Occurring
Radioactive Materials (NORM) for multiple clients in support of litigation defense.

Project Manager for the first contaminated soil remediation project conducted in
Venezuela. Soil was contaminated with cesium-137 from a sealed source that was
suspected to be improperly disposed of and had exposure rates up to 10 mr/hr on contact
with the soil.

Project Manager for the radiological characterization (MARSSIM surveys) of a facility
that manufactured thorium fluoride for use as an optical surfacing product. Conducted
radiation and contamination surveys and obtained analytical samples of building materials.
Returned to the facility to conduct surveys in support of property ownership transfer.
Supervised radiological remediation of facility including floor and wall contamination,
underground tank removal, drain line removal, roof decontamination, and equipment
demolition including ventilation systems, fume hoods, and scrubber systems. Responsible
for coordination for treatment and disposal of radioactive and mixed wastes generated
during the project and conducted final status surveys at the facility upon completion of
work.

Project Manger for Phase 1 Environmental Assessments conducted at six radioactive waste
processing and disposal facilities and investigative characterization activities at two of
those facilities including coring through concrete floors to obtain soil samples under
buildings.

Radioactive waste broker and DOT shipper for multiple client sites for shipping and
disposal of client's sealed sources and radioactive process wastes.
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250 error-free shipments of radioactive materials. Served as Leading ELT and 
Engine Room Supervisor on the USS Grayling, SSN 646. 

Professional Society Memberships 

Awards 

Health Physics Society (Plenary Member) 

American Nuclear Society 

Conference of Radiation Control Program Directors (Advisor to the Radioactive Waste 
Management Committee E-5 and to the D&D Committee E-24) 

Navy Achievement Medal for conducting the first Trident Class submarine ion exchange 
resin discharge and solidification. 

IT Corporation Project Management Associate 

Example Project Descriptions 
Project Manager for health physics field activities during characterization, remediation and 
survey of several oil production sites with soil contaminated with Naturally-Occurring 
Radioactive Materials (NORM) for multiple clients in support of litigation defense. 

Project Manager for the first contaminated soil remediation project conducted in 
Venezuela. Soil was contaminated with cesium-I37 from a sealed source that was 
suspected to be improperly disposed of and had exposure rates up to 10 mrlhr on contact 
with the soil. 

Project Manager for the radiological characterization (MARSSIM surveys) of a facility 
that manufactured thorium fluoride for use as an optical surfacing product. Conducted 
radiation and contamination surveys and obtained analytical samples ofbuilding materials. 
Returned to the facility to conduct surveys in support of property ownership transfer. 
Supervised radiological remediation of facility including floor and wall contamination, 
underground tank removal, drain line removal, roof decontamination, and equipment 
demolition including ventilation systems, fume hoods, and scrubber systems. Responsible 
for coordination for treatment and disposal of radioactive and mixed wastes generated 
during the project and conducted final status surveys at the facility upon completion of 
work. 

Project Manger for Phase I Environmental Assessments conducted at six radioactive waste 
processing and disposal facilities and investigative characterization activities at two of 
those facilities including coring through concrete floors to obtain soil samples under 
buildings. 

Radioactive waste broker and DOT shipper for multiple client sites for shipping and 
disposal of client's sealed sources and radioactive process wastes. 



Project Manager and Health Physicist for the remediation and final status
surveys/sampling of a former oilfield pipe scale facility. Supervised the demolition of the
site building, excavation and disposal of twelve truckloads of NORM- contaminated soil,
and excavation and release of over 175 truckloads of clean soil. Interfaced with the client
and state regulators on the planning and final release of the facility. Work performed
under the terms/conditions of License No. MD-31-281.01.

Project Manager and Health Physicist for the remediation and final status survey of a
pharmaceutical company's radiological laboratories contaminated with Hydrogen-3 and
Carbon-14. Supervised the on site demolition of the labs including fume hoods, lab
furniture and ventilation systems. Supervised the disposal of radioactive and mixed wastes
from the site and the performance of the final status survey of the facility.

Project Manager for the decommissioning of an oven contaminated with mercury and
thorium (mixed waste). Arranged for subcontractors to conduct decontamination and
disposal activities, prepared project plans, supervised all field activities, and conducted all
radiological surveys during the decommissioning. Responsible for coordination for
treatment and disposal of mixed and hazardous wastes generated during the project. Later
conducted removal of a central vacuum system that was contaminated with mercury and
thorium at the same facility.

Conducted audits of a client's radiation protection program including tour of the site,
interviews with employees to verify radiological and respirator training, review of
shipping, waste disposal, sealed source, training, and survey records. Also conducted leak
tests of client's radioactive sealed sources.

Project Manager for escalated decommissioning a State-licensed site that manufactured,
tested, and distributed gauging devices in anticipation of the sale of the company and the
possibility of its moving its operations to another location. Responsible for preparation
of work plans, negotiations with regulatory agencies, decontamination of indoor and
outdoor areas, performance and documentation of a final status survey, shipment of waste,
and project-specific health and safety.

Project Manager and health physicist for the remediation of a building foundation drainage
system and the processing of over 100,000 gallons of water contaminated with cobalt-60
up to levels of one (1) microcurie per liter for a commercial client. Responsible for
coordination of a water processing subcontractor, an excavation subcontractor, and off-site
analytical laboratory activities. Also interfaced with on-site U. S. Nuclear Regulatory
Commission, U. S. Environmental Protection Agency, and a variety of state and local
agencies. Follow up work at the same facility included development of decommissioning
funding plans and site decommissioning plans.

Technical writer for the development of a logic flow diagram for identifying radioactive
and mixed wastes at the U. S. Department of Energy's Portsmouth (Ohio) Gaseous
Diffusion Plant.
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Project Manager and Health Physicist for the remediation and final status 
surveys/sampling of a former oilfield pipe scale facility. Supervised the demolition of the 
site building, excavation and disposal of twelve truckloads of NORM- contaminated soil, 
and excavation and release of over 175 truckloads of clean soil. Interfaced with the client 
and state regulators on the planning and final release of the facility. Work performed 
under the terms/conditions of License No. MD-31-281.01. 

Project Manager and Health Physicist for the remediation and final status survey of a 
pharmaceutical company's radiological laboratories contaminated with Hydrogen-3 and 
Carbon-l 4. Supervised the on site demolition of the labs including fume hoods, lab 
furniture and ventilation systems. Supervised the disposal of radioactive and mixed wastes 
from the site and the performance of the final status survey of the facility. 

Project Manager for the decommissioning of an oven contaminated with mercury and 
thorium (mixed waste). Arranged for subcontractors to conduct decontamination and 
disposal activities, prepared project plans, supervised all field activities, and conducted all 
radiological surveys during the decommissioning. Responsible for coordination for 
treatment and disposal of mixed and hazardous wastes generated during the project. Later 
conducted removal of a central vacuum system that was contaminated with mercury and 
thorium at the same facility. 

Conducted audits of a client's radiation protection program including tour of the site, 
interviews with employees to verify radiological and respirator. training, review of 
shipping, waste disposal, sealed source, training, and survey records. Also conducted leak 
tests of client's radioactive sealed sources. 

Project Manager for escalated decommissioning a State-licensed site that manufactured, 
tested, and distributed gauging devices in anticipation of the sale of the company and the 
possibility of its moving its operations to another location. Responsible for preparation 
of work plans, negotiations with regulatory agencies, decontamination of indoor and 
outdoor areas, performance and documentation of a final status survey, shipment of waste, 
and project-specific health and safety. 

Project Manager and health physicist for the remediation of a building foundation drainage 
system and the processing of over 100,000 gallons of water contaminated with cobalt-60 
up to levels of one (1) microcurie per liter for a commercial client. Responsible for 
coordination of a water processing subcontractor, an excavation subcontractor, and off-site 
analytical laboratory activities. Also interfaced with on-site U. S. Nuclear Regulatory 
Commission, U. S. Environmental Protection Agency, and a variety of state and local 
agencies. Follow up work at the same facility included development of decommissioning 
funding plans and site decommissioning plans. 

Technical writer for the development of a logic flow diagram for identifying radioactive 
and mixed wastes at the U. S. Department of Energy's Portsmouth (Ohio) Gaseous 
Diffusion Plant. 



Technical writer for the Fernald Remedial Investigation/Feasibility Study (RI/FS).
Provided technical guidance to engineering staff, generated reports on radioactive and
mixed waste packaging, transport, and disposal.

Site Manager for the characterization survey of an EPA Superfund site three story
warehouse that had been used in the past as a lantern mantle manufacturing facility and
had been contaminated with thorium. Assisted in the development of project plans and
final reports, supervised a crew of Health Physics technicians performing characterization
surveys, interfaced with the facility owner and EPA personnel while on site.

Project Manager for the decommissioning and decontamination of three facilities at Sandia
National Laboratory contaminated with radioactive and mixed waste. Responsible for the
coordination of resources for the development of project plans, development of Project
Work Plan, and maintaining project budget and schedule commitments.

Health Physics Supervisor for a transuranic (TRU) waste repackaging project. Supervised
the characterization, repackaging and shipment of 130 containers of high-activity
americium-241 and plutonium-238 hot cell waste. The waste was packaged to meet the
WIPP waste acceptance criteria and was transported (highway route controlled quantity)
*to the Idaho National Engineering Laboratory (INEL) for storage.

Project Manager for the excavation and disposal of radium waste cells for the Corps of
Engineers at Bergstrom Air Force Base in Austin, TX. Developed all project plans,
supervised field efforts, and coordinated waste transport and disposal activities.

Project Manager for the decontamination and final release survey of a 70,000 ft2 facility
that manufactured cesium-137 level gauges. Decontamination efforts involved overhead
areas, work area concrete floors, and removal of soil under the floor slab. Facility was
released from their license following a verification survey by the state radiological
licensing agency. Developed state approved decommissioning plan and final status survey
report.

Project Manager for the packaging and disposal of 55,000 Curies of cobalt-60 teletherapy
sources. Sources were loaded into cask liners in the facility hot cell and loaded into Type
B casks for shipment for disposal. Also supported the packaging and disposal of several
low level waste drums and HEPA filters that required the use of shielded Type A and B
shipping containers.

Project Manager for the decommissioning and decontamination of IT Corporation's Oak
Ridge Mixed Waste Analytical Laboratory. Developed the decommissioning and
decontamination plan that was approved by the State of Tennessee. Also supervised the
field crew during final surveys of facility.

* Project Manager for the decommissioning and decontamination of a magnesium-thorium
waterfall grinding booth at Tinker Air Force Base in Oklahoma. Responsible for the
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Technical writer for the Fernald Remedial Investigation/Feasibility Study (RIIFS). 
Provided technical guidance to engineering staff, generated reports on radioactive and 
mixed waste packaging, transport, and disposal. 

Site Manager for the characterization survey of an EPA Superfund site three story 
warehouse that had been used in the past as a lantern mantle manufacturing facility and 
had been contaminated with thorium. Assisted in the development of project plans and 
final reports, supervised a crew of Health Physics technicians performing characterization 
. surveys, interfaced with the facility owner and EPA personnel while on site. 

Project Manager for the decommissioning and decontamination ofthree facilities at Sandia 
National Laboratory contaminated with radioactive and mixed waste. Responsible for the 
coordination of resources for the development of project plans, development of Project 
Work Plan, and maintaining project budget and schedule commitments. 

Health Physics Supervisor for a transuranic (TRU) waste repackaging project. Supervised 
the characterization, repackaging and shipment of 130 containers of high-activity 
americium-241 and plutonium-238 hot cell waste. The waste was packaged to meet the 
WIPP waste acceptance criteria and was transported (highway route controlled quantity) 
to the Idaho National Engineering Laboratory (INEL) for storage. 

Project Manager for the excavation and disposal of radium waste cells for the Corps of 
Engineers at Bergstrom Air Force Base in Austin, TX. Developed all project plans, 
supervised field efforts, and coordinated waste transport and disposal activities. 

Project Manager for the decontamination and final release survey of a 70,000 ft2 facility 
that manufactured cesium-13 7 level gauges. Decontamination efforts involved overhead 
areas, work area concrete floors, and removal of soil under the floor slab. Facility was 
released from their license following a verification survey by the state radiological 
licensing agency. Developed state approved decommissioning plan and final status survey 
report. 

Project Manager for the packaging and disposal of 55,000 Curies of cobalt-60 teletherapy 
sources. Sources were loaded into cask liners in the facility hot cell and loaded into Type 
B casks for shipment for disposal. Also supported the packaging and disposal of several 
low level waste drums and HEP A filters that required the use of shielded Type A and B 
shipping containers. 

ProjeCt Manager for the decommissioning and decontamination ofIT Corporation's Oak 
Ridge Mixed Waste Analytical Laboratory. Developed the decommissioning and 
decontamination plan that was approved by the State of Tennessee. Also supervised the 
field crew during final surveys of facility. 

Project Manager for the decommissioning and decontamination of a magnesium-thorium 
waterfall grinding booth at Tinker Air Force Base in Oklahoma. Responsible for the 



development of project plans, schedule and budget management, and disposal of
radioactive and mixed wastes.

Project Manager for the decommissioning of a commercial facility which had previously
processed ores containing uranium and thorium. Generated the decommissioning plan
submitted to and approved by the U. S. Nuclear Regulatory Commission, and was
responsible for schedule, budget, and on site activities.

Project Manager for the removal of a 22 MeV particle accelerator from a major university
medical center. Developed State-approved decommissioning and decontamination plans,
arranged for waste disposal and transfer of the accelerator to a university in Beijing, China,
and was responsible for budget, schedule and all on site activities.

Project Manager for the decommissioning and decontamination of two radioactive source
manufacturing laboratories at Chevron Research and Technology. The laboratories housed
a neutron generator and were contaminated with tritium, carbon-14, cesium-134, and
cobalt-60. Negotiated plan approvals with the State agency, and was responsible for
budget, schedule, and all on site activities including waste transport and disposal.

Project Manager for the routine quarterly surveillance and special radiological projects at
a metallurgical facility licensed by the NRC. Conducted radiation, contamination, and
airborne radioactivity surveys as well as personnel bioassay and dosimetry program and
environmental monitoring program each quarter. Provided health physics coverage for
non-routine activities such as baghouse and stack testing, heats of specialty materials,
final release surveys of an excavated road area, storage yard, and a warehouse formerly
used for storage of radioactive materials, and recovery of radioactively contaminated
equipment improperly released from site. Responsible for the generation of quarterly
surveillance reports.

Project Manager for the development of a conceptual decommissioning plan for a
maintenance facility located in South Carolina. The plan was generated to provide support
for the facility's decommissioning funding plan.

Health and Safety Manager/Project Manager at the U. S. Department of Energy's Fernald
site thorium silo and bins decommissioning and decontamination project. Developed the
project-specific health and safety plan, and interfaced with the client on health physics and
health/safety issues. This project received safety and quality awards from the client.

Health Physics Supervisor responsible for the sampling of underground storage tanks with
radioactive and mixed wastes at Brookhaven National Laboratory.

Health and Safety Manager for the U. S. Department of Energy's Fernald Plant K-65 Silo
sampling project. Developed the health/safety and sampling plans. The silos contained
up to 0.5 microcurie of Radium-226 per gram and were the largest single source of radon
gas in the U.S.

• 

• 

development of project plans, schedule and budget management, and disposal· of 
radioactive and mixed wastes. 

Project Manager for the decommissioning of a commercial facility which had previously 
processed ores containing uranium and thorium. Generated the decommissioning plan 
submitted to and approved by the U S. Nuclear Regulatory Commission, and was 
responsible for schedule, budget, and on site activities. 

Project Manager for the removal of a 22 MeV particle accelerator from a major university 
medical center. Developed State-approved decommissioning and decontamination plans, 
arranged for waste disposal and transfer ofthe accelerator to a university in Beijing, China, 
and was responsible for budget, schedule and all on site activities. 

Project Manager for the decommissioning and decontamination of two radioactive source 
manufacturing laboratories at Chevron Research and Technology. The laboratories housed 
a neutron generator and were contaminated with tritium, carbon-14, cesium-134, and 
cobalt-60. Negotiated plan approvals with the State agency, and was responsible for 
budget, schedule, and all on site activities including waste transport and disposal. 

Project Manager for the routine quarterly surveillance and special radiological projects at 
a metallurgical facility licensed by the NRC. Conducted radiation, contamination, and 
airborne radioactivity surveys as well as persoimel bioassay and dosimetry program and 
environmental monitoring program each quarter. Provided health physics coverage for 
non-routine activities such as baghouse and stack testing, heats of specialty materials, 
final release surveys of an excavated road area, storage yard, and a warehouse formerly 
used for storage of radioactive materials, and recovery of radioactively contaminated 
equipment improperly released from site. Responsible for the generation of quarterly 
surveillance reports. 

Project Manager for the development of a conceptual decommissioning plan for a 
maintenance facility located in South Carolina. The plan was generated to provide support 
for the facility's decommissioning funding plan. 

Health and Safety ManagerlProject Manager at the U. S. Department of Energy's Fernald 
site thorium silo and bins decommissioning and decontamination project. Developed the 
project-specific health and safety plan, and interfaced with the client on health physics and 
health/safety issues. This project received safety and quality awards from the client. 

Health Physics Supervisor responsible for the sampling of underground storage tanks with 
radioactive and mixed wastes at Brookhaven National Laboratory. 

Health and Safety Manager for the U S. Department of Energy's Fernald Plant K-65 Silo 
sampling project. Developed the health/safety and sampling plans. The silos contained 
up to 0.5 microcurie of Radium-226 per gram and were the largest single source of radon 
gas in the US. 



D&D Technical Manager for the decommissioning of the U. S. Department of Energy's
LEHR facility at the University of California at Davis. Developed project
decommissioning and decontamination plans and field procedures.

Health Physics Supervisor for the excavation of waste materials which included mixtures
of uranium and explosives.

Project Manager for the MARSSIM type final status survey of a potentially contaminated
10 acre property on Staten Island, New York. Developed site characterization/survey
plans, supervised the on site characterization survey and soil sampling at the site, and
developed the project report for submittal to regulators.

Developed numerous business proposals for nuclear decommissioning and
decontamination projects including job walk downs, cost estimation, scheduling, and
technical content of proposals.

While in the US Navy, acted as radioactive materials shipper for the Trident Submarine
Refit Facility. Performed over 250 error-free shipments of radioactive materials including
Type B quantity radiography source shipments and radioactive waste shipments to the
naval shipyard.

~. 

• 

D&D Technical Manager for the decommissioning of the U. S. Department of Energy's 
LEHR facility at the University of California at Davis. Developed project 
decommissioning and decontamination plans and field procedures. 

Health Physics Supervisor for the excavation of waste materials which included mixtures 
of uranium and explosives. 

Project Manager for the MARSSIM type final status survey of a potentially contaminated 
10 acre property on Staten Island, New York. Developed site characterization/survey 
plans, supervised the on site characterization survey and soil sampling at the site, and 
developed the project report for submittal to regulators. 

Developed numerous business proposals for nuclear decommissioning and 
decontamination projects including job walk downs, cost estimation, scheduling, and 
technical content of proposals. 

While in the US Navy, acted as radioactive materials shipper for the Trident Submarine 
Refit Facility. Performed over 250 error-free shipments of radioactive materials including 
Type B quantity radiography source shipments and radioactive waste shipments to the 
naval shipyard . 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
• FIELD ACTIVITY DAILY LOG

Page / ofL

Factit: S'E\C ~I~6A1a' A~&A' 4 ~6hi(f~-r
v

Facility: 'ýs ý'-. ý_ 1 49 6, 1 t 1> '% A e-t& )i I t & 14---, tz' I ee " , 0 -
Date: / O C I JobrTask Number: - 0 .1"
Client Name: o;QdA6,1

Address of Work Site: ~

Description of Work

DESCRIPTION DAIY CTIVITIES AND EVENTS
Arnved on site at (insert date and time):

0t0 'noc0+ S)

60k'4 It 4eV4Qt 21zdV00

•ot .,,. ,•_•4 .. • - o•, A • t , '• •--[-r

>./•-•. ~ ~ ~ ~ ~ ~ ~ ~ A 14tlZ.V• • ,t _ "•......

tI.,

&1<_ 4A L t _6 I-V-ý V.

Departed site at {insert date and time; 0

Changes from Plans and Specifications, and Other Spe 'al Orders and Important Decisions:

Weather Conditions: -Important Teleone Calls and Interactions: V rorm 0A

Personnel on Site: . , ,4 • i .s a

Name (print): A A 1 ) f -JSignature:

Copyright 0 Integrated Environmental Management. 1998

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

page~ofL 

Weather Conditions: 

Personnel on Site: 

Name (print): Signature: 

• Copyright C Integrated Environmental Management, 1998 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET

Check Source Number Radionuclide: Calibration Ajtivity and Date:

Start of Shift Background End of Shift Background Daily

Date Units Respons Initials

1 2 3 Avg. 1 2 3 Ave. (pR/hr)

dk4 1,. 5 6 6 4 6 __ __

I! A, 6 e (1 " 6 '

6 6 110l

Radiation Safety Procedure No. RSP-008, "Instrumentation", Rev. 5 (Attachment 8.16)

• 

• 

• 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 

Detector Meter 

Type: Serial No: 

tJ!f\ 
Operating 
Vol~ 

.sA \ 

Check Source Number Radionuclide: Calibration A~tiYity and Date: 

1f-33' .. 1"7 C.~-\37 II 'Cf7 11,\(: 

Units 

Start of Shift Background End of Shift Background Daily 
t----...------;...------;;-----;r---,-.--,----,---,---i Respons Date 

2 3 Avg. 2 3 

s 
6 ( 

6 
I 

Radiation Safety Procedure No. RSP-008, "Instrumentation", Rev. 5 (Attachment 8.16) 

Ave. 
e 

(pRlhrl 

Initials 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
CONTAMINATION SURVEY INSTRUMENT DATA SHEET

Project No: J5._•. ro I Detector Meter

Site LocationlBackgrPund Location.: T e: Serial No. Probe Area TyS: erial No: Operating

Check Source No: 23•T• i' Check Source No Check Source No:

Radlonucli AcIv D/te: Radionucl Activity: Date: Radionucli Act[vity. Date:
de: j4 brDMI -• . , de: de:

s.s•e•o,; A ctivity: Date ao,onucl .Ac'-

start of Sif e210kg1000 Wm 1sol~~oOily S_, Dail -c
Ip fold 0111inul, 0out) (cpm fo0 a mnuln oto 1 Chedhc ( o modeN(-l Bd m a t

Alpha B eta Alpha So O0 K O K $

so- En Eff
A1 A (-r-

r 2 3 2 • 2 A AC

q0 3e, -- 4-

10, ~ ~ ~ ~ ~ W _- L4 OO __

w. v .6. KO 464 ) .

..........

MA-2.71 - 4.65 x8G- I
,,, MDA~ A

tAE. A
1100

,where MDA = the activity level (dpm/100 cm
2
), BKG,,= the background count rate for this measurement type

(cpm), t = the sample measurement duration (min), E = the 4-n Instrument efficiency, and A = the physical probe area (crZ).

Radiation Safety Procedure No. RSP-008, "Instrumentation", Rev. 5 (Attachment 8.17)

• 

• 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Oete<;tor Meter 

Serial No. Serial No: 

1311£.'t . {2 i 2.6:"6 

Check Source No: 231i3 -q "'b Check Source No: Che<;k Source No: 

Start.~kgrOOnd 
(cpm 'Of " minute count) 

.,. .. 
Alpha -

., • 3 
A 
v. 

, • ) 

l%. ~ rJ. ~ ~ 59 -ID 39 
51,. ( Si; f"£ '-to 

tk .:'P f.,{) if0 
~ ( ~ 10 iO 

I~ .J liJ ql'l ~O , 

.A 
1 v. 

L 
'P --
'1-7 
50 
10 

~ 

Radionucli 
de: 

Activity: 

,cprn for a mlnutc count. End ~~kgtOOnd 

Alpha Beta 

2 J 
A 
v. 1 Z ) 

·,Jt -8; 9- ~c '-t'b 

i bD CIJ) tiD 

~ ICob 10 UJ 

( 10 {p 1'&"'1 

..... l ~ '() to 

A 
v. 

4~ 
kl 
1.3 
1J 
MJ 

Date: 

OaiIySou,ect 
Check (a) 

... ~. En 
Ccpm, 

tJlA ,,~ 
( f( 

) j 
( ( 

Radionucli 
de: 

I)a;Iy 
Source 

Check(P' 

So .. 
"" .. 

Icp '", 

f~ ~ 
'4-f. J.o 

~ 
.~ 

tV I\~ 1.~ \V 

Activity; 

MDA- -
Scalcf 
Mode 
fdpml -OK 

0 ~ 

rJ/~ tJl,. / 
\ ( \./ 

) I ~ 

\ \ ..; 

V tV v' 

Date: 

!IV Jmtial 
OK • 

./ , r::::; 
V fYi 

J .W? 

,/ 
W1 ... 

V ~ 

_ 2.71 • 4.65 ~ 
•• MDA· E A , where MDA = the aetivity level (dpin/100 em», BKG_ .. the background eount rete for this measurement type tx x_ _ .• 

100 

(cpm), t = the sample measurement duration (min), E = the 4-n Instrument efficiency; and A = the physical probe area (em',. 

Radiation Safety Procedure No. RSP-008, "Instrumentation", Rev. 5 (Attachment 8.17) 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET

ProjectNo. 4q OOS. 2,90o Detector Meter

Site Location/Backgr ugd LtationT Serial No. Type: Serial No: Operating

~Chec k Source Number Radonuclide: Cairt nAtvt and Date:-

Start of Shift Background End of Shift Background Daily

Date Units ........... .......... , . .. .. Respons Initials
1 2 3 Avg. 1 2 3 Ave. AtW .

4k - 4 ik L4 q k q.

I ,,r I I ,J3,

S -24-, cow,-I +o Je0& < p&4¾

C' -S½; .:k 5 IG W'k K k
C03 a 117t~ (t4l--r Peev

Radiation Safety Procedure No. IRSP-08 -nstrumentation", Rev. 5 (Attachment 8.16)

• INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 

Project No. q~OOS. "l.qo \ Detector Meter 

site '-;..catiOnJBaCkzup:~ationlPt- TJh' Sena! No. LvJff~\., ... Senal No: Operating 

Lv ~ 
I Lf35bZ 

Voltage: 

~~,~.)J ~ $~W~ 44-10 ISl70'f ~, 'St\t 

Check Source Number Radionucllde: 

l:f.-33l.f-7 &-137 

Start of Shift BaCkground End of Shift Background Daily 
~ __ ~ __ ~ __ ~~ __ ~~~ ____ ~~~~-;R~~M 

Date Units e Initials· 
1 2 3 Avg. 1 2 3 Ave. ..(jJ~'~ 

:; Mq/o1: U S~ .i1~t1g1111.'2.q:; If '1:31 
-j/ak \r, U\'t.~lJ \ 131~ j,,1l,'2... 1l,2"~ 

-;n' • I 

• 

• 



GRIFFIN

--,ýALIBRATION CERTIFICATE FOR&er: IEM

INSTRUMENTS

1435622241 SERIAL#

DATE: 02/07108 LOCATION: Griffin Inst

TECH: Joanne Glenn DATE LAST CAL EXPIRES: 03127/08

Reason For Calibration: (_ Due For Calibration Repair (See Remarks)

Other (See Remarks) Due and Repair (See Remarks)

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

MODEL: M-500 SERIAL #: 114512 CAL. DUE: 12/20108

MODEL: SERIAL #: CAL DUE:

e. Fast/Slow Switch working properly ýL Audio Response El Geotropism CABLE LENGTH 39"

CONDITION: Sat

NEW BATTERIES: C Yes D No

HV TEST c2 NIA ýl Sat Unsat

AF INPUT SENSITIVITY (mV) #1: 35

AF INPUT SENSITIVITY (mV) #2: N/A

AF INPUT SENSITIVITY (mV) #3: N/A

AF INPUT SENSITIVITY (mV) #4: N/A

BATTERY CHECK: Sat

AL INPUT SENSITIVITY (mV) #1:

AL INPUT SENSITIVITY (mV) #2:

AL INPUT SENSITIVITY (mV) #3:

AL INPUT SENSITIVITY (mV) #4:

A.F.

N/A

N/A

N/A

RATE CPM AS FOUND % ERROR AS LEFT % ERROR

2500 2502

26K 25.021 1K
260K 250.254 K[,

DETECTOR 1:

AF 1-6 AL 1-6

.10006S- A..
jc~~ AF,_

OO~s A.F.

(
0.0% A

A.

0,1% . ..A

DETECTOR 2:

AF 1-6 AL i-6

IN/A 74/-A-7]

N/A N/A

_N___] N/A F.

II-- ------IN/A J N/A
AV

Is the As Found Data Within 2% of the Set Point?:

Co) Yes 0 No

DETECTOR 3:

AF 1-6 AL 1-6

-NN/A '

[N/A IZ N/A

IN,/A [N/A

Fý- N ,NIA

LNA ý(A i

DETECTOR 4:

AF 1-6 AL 1-6

_____ [tN/A

N/A ]N/A

[.,A z !,, ---
1N/A • N/A !

.N/A

REMARKS: Calibrated w/44-10 #PR1 51704.

Does Instrument Meet Final Acceptance Criteria?:

Calibration Sticker Attached?:

Date Instrument is Due For Next Calibration:

Yes

rj) Yes

02107/09

ONo

0 No

. rformed/Reviewed by:
* ~ r;;' Date: 2/7/2008 Entered by: Initials

Calibrations peffonmed to ANSI N323A-1997 slandards.

I

GRiffiN INSTRUMENTS 

*~:~:; ~~~_~ .. ~_~~~~~~~_T~.FOR ~_~ _______ .~~4~ .... SERIAl# 143562 

DATE: 02107/08 LOCATION: Griffin Inst 

TECH: Joanne Glenn DATE LAST CAL EXPIRES: 03/27/08 

Reason For Calibration: Repair (See Remarks) I:!) Due For Calibration 

o Other (See Remarks) ,") Due and Repair (See Remarks} 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL#: 114512 CAL. DUE: 12/20/08 

MODEL: SERIAl#: CAL DUE: 

Fast/Slow Switch working properly 21 Audio Response o Geotropism CABLE LENGTH 39" 

CONDITION: Sat 

NEW BATTERIES: o Yes (!) No 

HVTEST N/A G Sat 0 Unsat 

AF INPUT SENSITIVITY (mV) #2: 

AF INPUT SENSITIVITY (mV) #3: 

AF INPUT SENSITIVITY (mV) #4: 

NlA 

N/A 

N/A 

BATTERY CHECK: Sat 

A.F. 

AL INPUT SENSITIVITY (mV) #2 : N/A 

AL INPUT SENSITIVITY (mV) #3: N/A 

AL INPUT SENSITIVITY (mV) #4: NlA 

Is the As Found Data Within 2% of the Set Point?: 

C€> Yes o No 

DETECTOR 1: DETECTOR 2: DETECTOR 3: DETECTOR 4: 

iO-100 -:2"-'--1 
<'.~. ______ ~._, __ J 

AL1-6 

iA-:-F~-"-- --\ 

lA-F. , 
; ... ~"---.--.. -,-~-~~-j 

.---.----.--. -~-"-'-~, 
lA.F. 1 ... --------~ ... : 

[~.F==_=] 
{A.F~---·--l 
" ... -~~--,-".----.! 

AF1-6 

REMARKS: Calibrated W/44-10 #PR151704. 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

erfOrmedfReVieWed by: 

AL1-6 AF1-6 AL 1-6 AF 1-6 Al1-6 

@ Yes o No 

@ Yes o No 

02107/09 

Date: 21712008 Entered by:,.,.;nOT" __ Initials 

Calibrations performed 10 ANSI N323A-1997 standards. 



GRIFFIN INSTRUMENTS

. CALIBRATION CERTIFICATE FOR 44-10 PROBE # PR151704

Owner- IEM

DATE: 02/07/08

TECH: Joanne Glenn

Due For Calibration

- Repair (See Remarks)

LOCATION:
DATE LAST CAL EXPIRES:

Griffin Inst
03/22/08

Other (See Remarks)
• Due and Repair

Cable Length: 39"
I.S.: 10 mV

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION

MODEL:
MODEL:

2241 SERIAL #:

SERIAL #:

143562 CAL. DUE:

CAL. DUE:.
02/07109

SOURCE #: Other ISOTOPE: ACTIVITY:

SOURCE #: 99-1816 ISOTOPE: Cs137 ACTIVITY:
GEOMETRY: Jig upside down with source underneath, activity side up.

ASSAY DATE:

ASSAY DATE:1.23 uCi 08/12/99

Physical Condition: 09 Sat OUnsat

Efficiency From Last Calibration: 5.7%

Counts(CPM) ! Background (CPM)

Previous HV Set Point:

Net CPM:

1000 V

Decay (yrs): 850

0 0 0 AF Efficiency: 0.00%

Is the AF efficiency within 20% of the efficiency from the last calibration? 0 Yes -o No

Reproducibility: 139650 140910 138420 Average: 139660.00

Are the individual counts within 10% of the average? 1) Yes 0 No

High Voltage: Source Response (CPM): Background (CPA

750 112030 5020
800 121860 7800
850 130130 7880
900 134570 8340
950 139070 '8620
1000 141900 8610
1050 138930 9260

H..V RESPONSE BACKGROUND NET CPM

1000 V 139650 8770 130880

REMARKS: Replaced, broken PM Tube. Calibrated w/2241 #143562.

4):. Net CPM:

107010
114060
122250
126230
130450
133290
129670

Decay (yrs):

Efficiency:

8.50

5.83%

Does Instrument Meet Final Acceptance Criteria?-

Calibration Sticker Attached?:

Yes CJ No

(i Yes ti No

Date Instrument is Due For Next Calibration: 02/07109

Performed/Reviewed by: A&-- Date: 2/7/2008 Entered by:§' Initials

I 1 Cefibrations peifoned to ANSI N32aA-1 997 66-ndards

• 

• 

• 

GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 44-10 PROBE # PR151704 

Owner: IEM 

DATE: LOCATION: 

TECH: 

02107/08 

Joanne Glenn DATE LAST CAL EXPIRES: 

Griffin Inst 

03/22108 

Due For Calibration 

Repair (See Remarks) 

Other (See Remarks) 

(!J Due and Repair 

Cable length: 39" 

I.S.: 10mV 

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2241 SERIAL#: 143562 CAL. DUE: 02107/09 
MODEL: SERIAL#: CAL. DUE:. 

SOURCE #: Other ISOTOPE: ACTIVITY: ASSAY DATE: 

SOURCE#: 99-1816 ISOTOPE: Cs137 ACTIVITY: 1.23 uCi ASSAY DATE: 08112199 

GEOMETRY: Jig upside down with source underneath. activity side up. 

Physical Condition: @ Sat 0 Unsat 

Efficiency From Last Calibration: 

Counts (CPM) 

o 

5.7% 

Background (CPM) 

o 

Previous HV Set Point: 1000 V 

Decay (yrs): 8.50 NetCPM:. 

o AF Efficiency: 0.00% 
---'--------------------------

Is the AF efficiency within 20% of the efficiency from the last calibration? . 0 Yes @ No 

Reproducibility: 139650 140910 138420 Average: 139660.00 

.._.~,,!~e ~ndi!!dual counts within 100~ of the average? 

High Voltage: Source Response (CPM): Background (CPM): 

750 
800 
850 
900 
950 

1000 

1050 

HV RESPONSE 

1000 V 139650 

112030 
121860 
130130 
1~570 

139070 
141900 

138930 

BACKGROUND 

8770 

5020 
7800 
7880 
8340 
8620 
.8610 
9260 

NETCPM 

130880 

REMARKS: Replaced broken PM Tube. Calibrated w12241 #143562. 

Does Instrument Meet Final Acceptance Criteria?: @ Yes o No 

Calibration Sticker Attached?: @ Yes o No 

Date Instrument is Due For Next Calibration: 02107/09 

Performed/Reviewed by: Date: 21712008 

® Yes 0 No 
-----...:'-'----.-.----~-----

NetCPM: 

107010 
114060 
122250 

1262.30 
130450 

133290 
129670 

Decay (yrs): 

Efficiency: 

8.50 

5.83% 

~Y) Entered by: ~;l '.'~ Initials 



GRIFFIN INSTRUMENTS
Calibration Certificate

SerialW#. 1868O1 wner, IE
Pro1be*.# N/A -IN4odel , N/A P0 # WM

SourWce1QAed 10250 Modd 28-6A 'atetDae, 6125/04
Pulser'Seriaf- 114512 If I, & 4Ii 50 I ooIl Due; 12/11/07

Ten atr~ 71.6 F Psije&1 30.06" ý"Hunidi 57%

Batteries: Sat (-4) Unsat ( )

Saturation: Sat (4) Unsat ()

Mechanical Zero: As Found: 0

Desiccant: Sat-() Unsat ( ) N/A (4)

Geotropism: Sat (4) Unsat ( )

As Left: 0 HV = A.F.=800V A.L.=800V
Sc~1e ~ 7AF~und Ase

5000 mRlhr -4.0 3.5 3.75
5000 . mR/hr 2.5 2.1 2.5
5000 mR/hr 1.0 1.0 1.1
500 uR/hr 400* 360 395
500 uR/hr 250* 230 250
500 uR/hr 100* 90 100
250 uR/hr 200* 185 200
250 uR/hr 125* 115 125
250 uR/hr 50* 45 50
50 uR/hr 40* 36 39.5
50 uR/hr 25* 23 25
50 uR/hr 10* 9 10
25 uR/hr 20* 18.5 20
25 uR/hr 12.5* 12 12.5
25 uR/hr 5* 4.5 5

*Pulsed
Are As Left readings w/in 10% of the Set Point? Yes No

Remarks- 142

Calibration Due

Page I

• 

• 

• 

Batteries: Sat (-1) Unsat ( ) 

Saturation: Sat (-1) Dnsat ( , ) 

GRIFFIN INSTRUMENTS 
Calibration Certificate 

Desiccant: Sat() Unsat ( ) NIA (-1) 

Geotropis~: Sat (-V) Unsat ( ) 

Mechanical Zero: As Found: 0 As Left: 0 HV = A.F.=800V A.L.=800V 

*Pulsed 
Are As Left readings w/in 10% of the Set Point? Yes No 

Remarks: 142 cpm/ 

Performed/Reviewed By:'---'-_' -"".,t4' ~~_-+--~ __ ':-' _11-"" __ -.;Date: 7112/07 

Calibration Due Date:---.!7:.:-11=2:::..=8::.-___ _'_ 

Page I 



GR

,LIBRATION CERTIFICATE FOR
Ir wEM

IFFIN INSTRUMENTS

12 NS SERIAL# 121268

DATE:

TECH:

Reason For

02/07/08 LOCATION:

Joanne Glenn DATE LAST CAL EXPIRES:

Calibration: C) Due For Calibration 0 Repair (Se

0 Other (See Remarks) C- Due and R

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

Griffin Inst

04/05/08

e Remarks)

epair (See Remarks)

MODEL: M-500

MODEL:

V Fast/Slow Switch working properly

CONDITION: Sat

NEW BATTERIES: C) Yes (e)

HV RANGE 400 - 1500 VOLTS

HV

500 V:

1250 V: 1000 V for 177s

2000 V: 1500 V for 177s

AF INPUT SENSITIVITY (mV):

SERIAL #:

SERIAL #:

114512 CAL. DUE: 12/20/08

CAL DUE:

L1 Audio Response 1 Geotropism CAI

AF MECHANICAL ZERO: 0 AL MECH

No BATTERY CHECK: Sat

e N/A 0 Sat C, Unsat

BLE LENGTH 39"

ANICAL ZERO: 0

AS FOUND HV

500

1250

1950

AS LEFT HV

A.F.

A.F.

A.F.

33 AL INPUT SENSITIVITY (mV): 35

' T ETR.,SALR

0
SCALE RATE CPM AS FOUND % ERROR AS LEFT % ERROR AS FOUND % ERROR AS LEFT % ERROR

Y
1 rlfrllT I f 10 1 n 10 1 00 1 AF ''I I - . .1-pV•

I & ~
250 250 0.0% AXF. I. I I I
400 400 0.0% A.F.

xl or 1000 1000 0.0% A.F.

x10 2500 2500 0.0% A.F.

4000 4000 0,0% A.F.
xl0or 10K 10 K '0.0% A.F. i
x100 25K 25 K 0.0% A.F.

40K 40 K 0.0%" A.F.

xl00 or 100K 100 K 0.0% A.F.
xl000 250K 250 K  0.0% A"F. _

400K 400 K o.o% A.F.

Is the As Found Data Within 20% of the Set Point?: C* Yes 0 No

REMARKS: Replaced broken reset switch. Married w/44-9 #PR131864.

Does Instrument Meet Final Acceptance Criteria?: ® Yes C) No

Calibration Sticker Attached?: i Yes 0 No

Date Instrument is Due For Next Calibration: 02107/09

. rfored/Reviewed by:

Date: 2f7/2008 Entered byANSI Anitiad s

cafibratiorn performed to ANSI N323A-1997 standards.

1

GRIFFIN INSTRUMENTS 

/ 
- ____ ,_"--'_ ..-..... _' __ ~_"" __ "n' " ••••• ,,""_," _" ___ " __ '_' __ ~' 

TECH: Joanne Glenn 

Reason For Calibration: 

12NS SERIAL# 121268 

DATE LAST CAL EXPIRES: 04/05/08 

() Due For Calibration ' 

o Other (See Remarks) 

o Repair (See Remarks) 

C!> Due and Repair (See Remarks) 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL #: 114512 CAL. DUE: 12120/08 

MODEL: SERIAL #: CAL DUE:' 
~------~-~--.-.~---~-~-~------

~1 Fast/Slow Switch working properly ~ Audio Response Iil] Geotropism CABLE LENGTH 39" 

CONDITION: Sat AF MECHANICAL ZERO: o AL MECHANICAL ZERO: 

NEW BATTERIES: () Yes ,~ No BATTERY CHECK: Sat 

HV RANGE 400 -1500 VOLTS @ NIA 0 Sat 0 Unsat 

HV 

500 V: 

1250 V: 

2000 V: 

1000 V for 177s 

1500 V for 171s 

AS FOUND HV 

500 

1250 

1950 

AS LEFTHV 

A.F. 

AF. 

AF. 

AF INPUT SENSITIVITY (mV): 33 AL INPU~ SENSITIVITY (mV) : 35 

e 
xi or 
x10 

x10 or 
xi00 

xi00 or 
x1000 ~--~~~~~~I-t--~~~~~-T-------

's the As Found Data Within 20% of the Set Point?: 

REMARKS: Replaced broken reset switch. Married w/44-9 #PR131864. 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

erfOrmed/ReViewed by: 

@ Yes 

@ Yes 

02107/09 

o No 

o No 

Date: 21712008 

@ Yes (:J No 

rr9 Entered bY:.;:.;dLu--_,lnitials 

CalibratiOml performed 10 ANSI N323A-1997 Standards. 

o 



. CALIBRATION CERTIFICATE FO!

Owner: IEM

GRIFFIN INSTRUMENTS

R 44-9 PROBE # PR131864

LOCATION: Griffin Inst
DATE LAST CAL EXPIRES: 04/05/08

DATE:

TECH:

02/07/08

Joanne Glenn

REASON FOR CALIBRATION:

, Due For Calibration Repair (See Remarks) 0 Other (See Remarks) Due and Repair

CABLE LENGTH: 39" INPUT SENSITIVITY: 35 mV

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

MODEL:

MODEL:

12 SERIAL #:

SERIAL #:

178479 CAL. DUE:
CAL. DUE:

12/31/08

NIST TRACEABLE SOURCES

SOURCE #:

ISOTOPE:

ACTIVITY (dpm):

ASSAY DATE:

99TC470-1814

Tc99
37300

08/03199

SOURCE#:
ISOTOPE:
ACTIVITY:
ASSAY DATE:

PHYSICAL CONDITION:

3 ONE MINUTE COUNTS:

Sat EFF. FROM LAST CAL: 13.05% AF 8KG: 67 HV 900V

4319 4251 4227

TC-99 EFFICIENCY: 11.26% 18.02%

AS LEFT ONE MINUTE COUNTS:

SR-90 COUNT:

SR-90 COUNT:

AVERAGE: 4265.7

SR-90 EFF:

AVERAGE:

TC-99 EFFICIENCY: SR-90 EFF:

Is the as found efficiency within 20% of eff. from last cal.?
Saturation Test Satisfactory

Reproducibility: Are the individual counts within 10% of the average?
Does the probe meet final acceptance criteria?

Calibration sticker attached?

Yes
Yes
Yes
Yes

Yes

ONo -See Remarks
0 No
O No
o No
O No

Remarks: Married w/12 #121268.

DATE PROBE IS DUE FOR NEXT CALIBRATION: [I7i/:0I9]

Performed/Reviewed by: lj'ý"" r;/""% Date: 2/7/2008 Entered by:& __._Initials

Geomety: Flat surface unless Othenwise noted. 2 pi efficiencies italicized. Calibrations performed to ANSI N323A-1997 standards

1

GRIFFIN INSTRUMENTS 

• CALIBRA liON CERllFICA TE FOR 

Owner: IEM 

44-9 PROBE # PR131864 

• 

• 

DATE: LOCATION: 

TECH: 

02107108 

Joanne Glenn DATE LAST CAL EXPIRES: 

Griffin Inst 

04/05108 

REASON FOR CALIBRATION: 

< .. ; Due For Calibration Repair {See Remarks} 0 Other (See Remarks) Due and Repair 

CABLE LENGTH: 39" INPUT SENSITIVITY: 35 mV 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: 12 sERIAL#: 178479 CAL. DUE: 12131/08 
MODEL: 

SOURCE#: 

ISOTOPE: 

ACTIVITY (dpm): 

ASSAY DATE: 

SERlAL#: 

NIST TRACEABLE SOURCES 

99TC47()"1814 

TeS9 
37300 

08/03/99 

SOURCE#: 

ISOTOPE: 

ACnVtTY: 

ASSAY DATE: 

CAL. DUE: 

PHYSICAL CONDITION: Sat EFF. FROM LAST CAL.: 13.05% AFBKG: 67 HV900V 

3 ONE MINUTE COUNTS: 4319 4251 

TC-99 EFFICIENCY: 11.26% 18.02% 

AS LEFT ONE MINUTE COUNTS: 

TC-99 EFFICIENCY: 

4227 

SR·90 COUNT: 

SR·90 COUNT: 

Is the as found efficiency within 20% of eff. from last cal.? 
Saturation Test Satisfactory , 

Reproducibility: Are the individual counts within 10"10 of the average? 
Does the probe meet final acceptance criteria? 

Calibration sticker attached? 

Remarks: Married wl12 #121268. 

AVERAGE: 4265.7 

SR·90 EFF: 

AVERAGE: 

SR·90EFF: 

@ Yes ONo ·See Remarks 
@ Yes o No 
@ Yes 0 No 
@ Yes 0 ,No 

@ Yes 0 No 

DATE PROBE IS DUE FOR NEXT CALIBRATION: 02107/091 

"--''''_.,,- --.- --- --,","-- ----"'" "'- .. ,,-,,--~- .--------------------~ 

Performed/Reviewed by: Date: 21712008 Entered bY:"'-"~'r--_,lnjtiaIS 

Geometly: Flat surface unless otherwise noted, 2 pi efficiencies italicized_ CaJibratiorls performed to ANSI N323A·1997 standardS 
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INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.

Survey Number 5 "-,l y • A c .&s7 •?IOLOGICAL SURVEY FORM
Surveyx Nube Page of I

Instrument/SN: Calibration Due: Site Name:< Date: T e:

InstrumentiSN Calibration Due: Location: mc,
Instrument/SN Calibration Due: Purpose: -"t.: E&-'" "• I= ..

Survey Performed By (Print): ,Survey Perfor)pSre t

•Battery OK <HV OK Y'Source Check OK Grid Dimensions: ______c
X n meters inA "iches

0. feet a centimeters

A a C Dc E F L " . ..I R -I

-~~ I~~j

4 -L _

6 ,

41:& PALI 4_a ±LL C' _

1/n- 12 -1 J

11 ý I,' 1-;ý, + ý Lil 11 ,.In, r ca Lý

13 &E 0, ý, 4I----:5 1k

17tes

20 -
o - -

21 i . F

23 24~H - ---------
245
Notes.,

Radiation Safety Procedure No. RSP-018, "Surveillance", Rev. 3 (Attachment 1)

. INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

Survey Number S+oy-~ 'f Ac(..(.$s ex~-r Page I of I 
- ,1. II /) 

~ RI'OLOGICAL SURVEY FORM 

InstrumentlSN: Calibration Due: Site Namp.,~c,J.,~:(!. JL Date: '1 TIn~ l l> 

InstrumentJSN Calibration Due: location: 5MG 5-1-<)';604 '{~ 
InstrumentJSN Calibration Due: 

Purpose: j)..:!:, €"XiJ.. \I~:-J~~;()u...J. 
,sIAIf""Vt.... ~ ;<.. 'eAU;, 

Survey Performed By (Print): 

r2 A \~ (')~ f=f Survey nb"U~9:.:vvn ' , 
iO(Battery OK (HVOK ttsource Check OK Grid DimenSio~s: \' L ' V 

a meters ~/.f\ a inches 
a feet a centimeters 

A 8 C D E F G H I J K L M N 0 P Q R S T U V W x y Z 

1 
i 

i 

2 b/; ~k t~- .f IQ, 
'i"' :-.-.s J) J i~..c. !c..+ h ~ l~ Vt.\ . ~ <. I~ . h· .... It..s AI ~ :<. <; ...... 

I 

e ID~ i ....... <' ~ 1..<: q..~ ~~ It tAr 3 Iqd ~ /I- h. k.P1.l .00 lV\ 1.-\,. A /1. lAD --
4 ~l :-\ I' c ~+ l.rk Ir ( U \ i- ~L.. It<: .. 4-~ If? I ~ lD .) lirk ~. 0 ., r-- \ !ro.r ~ , .. y lo ~ ..... 

5 ~II rJk ~- .f) ~~ ra-{ \ ""'<1 ~ D.~ PL" .c: I.,.. ... .~ ... .f \J ,1-.. !<J' ~-l i-Y~ .< fM t,eJ 1. jib, .. 
6 

II 
,I i.I i\....JI t 1'\. IJ I 1 .. IJ ' J)t.. ilA 

! Il-:r l£ ~~ I~ .17. ,,,... 1\<\ tl A .LJA'" '.)l.~ 
7 <:;.! r-o~ ~ 'le, ~~ lQ£ H- 'h.u 11 tI 1 14...-1 e ..d- ~t: ..u. II ,m ~1- lL. 1-

8 n, ~ (' ~~ v..J k p\ Jt~ La I~ k~ w.1 
9 ~ ~!.-o II (") ~- Po ~.c 1.1V\I I...~ !h--( ..d t: -< Ik Id~ Ivo ' <L\p .+. ire ~ .<...< L.1 ~ .t'\ ~ 

~ 

1A._-1 /.. I"': ~< ~+ ttd l/.l Ir- ~J { 1-"'" 10 Ot:. ) :1 ~ '-"""' !- II IW--< 10\1'\ h I"" 1) G: 1\--

<: raJ kJ UJ r;; t- I, 'VI. f~ ~ "-Gl 14- D ~ 1-4\ I rn.... ~ lL... hi> Ul ~ Is 
12 ~ L ~J? ~I ? IA..t: l1e ~, '-

~J 

13 'J Iq J 10-<;' IDn l-f .-£~ n d l~ .r~ ~-l ~ 1-; .~ [", IA~ VQ I~ . k- .l~ -h rt .U I~ W ~. loh !..e. . , 
L+ l#J II, I. '.1 ~'i IF<?J b+ J.."A r- fh. ~ ~-~ 14 Ie..: hi .... l " lot. ~$(l I\'\.Y /) lL.. p~'- r-

,} J. II! ~L. 1+ ~ I~ J ~ LR .~ ) ... .1 lL(. ..... 15 d/i ~.l. ~.J ro.... ~ 16 ( id' 
1..g1 "k ~ l,...l 'p'; . I~ .., 

10 16 
" I 

17 bJ. ,,....~ b~ !- l.on. _L !o"., 
..R. 

"j 
;~I .JJl .c ! \-. ~k -:k- 110 '" .l t..f b1 ~ ~ l~ ~<. '\h. 

I • 
.-+ .oj I. ~L.c: I~ .HI .) 18 

(7. ,,: /) .0 AI .L , IN'\. ~" ~-:1 l /}~ II~ ft- tI. 

19 J ~{ .... .e... Jl f ',.,., .i L...o :(""",, ~.s "':/ L..l tI ~. ~ 7 .... - . 
20 

0 0 / d' 

21 

22 

23 

24 
c ....... ··· + ..... I .... · .. _ ..... _._ .... ....... -... I· .... ·· .. I· .. ···· .. __ ._-- I .. ·· .... · 

25 

Notes: 

• Radiation Safety Procedure No. RSP-018, "Surveillance", Rev" 3 (Attachment 1) 



.INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
SA RADIOLOGICAL SURVEY FORM

Survey Number )Ij4Ij Jp~fe Page of
,1 j
,l - I -

lnstrumentfSN: I Calibration Due: Site Name:-E5t., ,•.. "] I'ime: 11
- U 9 9

Instrument/SN j Calibration Due: Location: N 11'7 /T I.Q ('&v ,

-nstrument'SN Calibrat°nDue: " Purpose:

Survey Performed By (Print): Survey By ture):

.~~ iv( ,
/•ttery OK j OK /Source Check OK Grid Dimensions: ___x

0 meters 0 inches
.0 feet A o centimeters

A a c D GH I J _K 7L M N 0 P0 Q ) RuvW X Y z

___ II_ . r ... _ 1*_I_ _t'IV

7 ,7 --1 -- 0:, .-- _ j .--- Q >--i4 -_+ 7

-IIEi __ LK
---- I iI ..- •_ -. ' - -," ..... .

10 •-_-- &.0 LVj

. -- ------- l--- i Z ! I } - J•! ! . ,_, '1 ! I -

1l1 ! A I~T-

12Il I fI !

14_iyr---H--Il,-i ,=-_
--

iig

1 -
, ,

2-4

25.. i ..

#o•:-~= Ioi -"G-~ l; ,

Radiation Safety Procedure No. RSP-018, "Surveillance", Rev. 3 (Attachment 1) •" .

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

Survey Number bill T . e...vi!.:' ce. Page I of 
I I, 1 1. "'} 

t I.u. ~ RADIOLOGICAL SURVEY FORM 

'" Calibration Due: Site ,"u" ;/A(. rJrz.1C:: It,~ D;~~-r r ':": 11 !f) II:>UVIII"'"Vvl'" 

InstrumenVSN Calibration Due: Location: t) \ 17 lTko (~V e. 
In.,ln, ,~Lvdttv-rl lL{ 
"'~"Tt:9' \'2\ '131$IH Calibration Due: 2/'7/0'lt Purpose: Pr~""W6(""~ $"-'" ~ 

----Survey Performed By (Print): . G2 A\~ \') .... W S ." oZ. "', uhley -"'"VII~ u1fY-t 

.11-. ~OK (;( Source Check OK 
• 

1 J (I : ~"""yOK Grid Dimensions: 
o meters '''fA o inches 
o feet o centimeters 

A a c 0 E F G H I J K l M N 0 P Q R S T U V W x y Z 

1 

I 2 ( 
3 ,~~ 
4 i ' .. ~~ iqJV ,.; ,If k:t> 
5 .~ ~~ [\.;~ / ~ rl ~v ro 

6 II'; ~"f ~ "Jf 
7 ,.a ~I' '\. 7U 

b() ~~ ~~ 
.... r"\ - -

8 
r""":' ;;... 

~ b [) 1.'\ 

9 ~ ~ ~ F" j ~ ~\ l- I' ~, 

~o ~ ~ ~ !0- J Jl.Y 

l:ou: ..r 10 ,.... ,.. ~ 
..; P- ~ ..l) 

...::: 
j ~ 

~ -12 Co'> ... - .! ~ J... D I J 13 
! J /J ,. 
i :~ - I- !~ I- I ......... rr 14 ! 

15 n 
!)LJU' 

16 
;:.- , , 

17 
A " 

18 ,.,; .... -- .:::...-

19 
~ 

20 -~ 
21 

22 

Z3 

24 

25 

Notes: .:M:... -to+o..\ £D IV\. CJ:)~+$/~:'" ~) C;\-O$$ \... ... ~.u -.:=. f:OG~ : '5v...v-VfU.- 0_..Jt 

flooY"' ~\.A.~C.AO.< ~kt~ OVO\,.e W/:'A'Ii 0\= Floor VV\tJV.~ l~~/J"iIl<. 
CoV(bfJ.- ~s ullL· -- \1 w:l\~~l~ ~ '\~·hG e. • Radiation Safety Procedure No. RSP-018, "Surveillance", Rev. 3 (Attachment 1) 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC.
survey Number / -RADIOLOGICAL SURVEY FORM

Page 1 of
.1 .

mu. - -~ i..-. ~m. -

instrument/SN: Calibration Due: ISite Name::-M N•qgjV;c VJJ~d I D741/0' Timel 36

InstrumentlSN Calibration Due: Location: - t 7 /T• 1 &- --.4v

Instrument/SN I *•,,/ Calibration Due: 2 / Purpose:

L4 - 17-2 Z/3I1 .1 of/- 113k Vw,,Iv ti.

Survey Performed By (Print): Survey Performed By (Signat

te•ry OK Ov oK ,'Source Check OK Grid Dimensions: _

. meters -1* [ inches

.i feet 0 centimeters

A a1 1 1 i0 H K .1L M N 0 ! o1 1 R S uTw INlx l lz

-2-• - L--_ _ - u,- - i- -
2

-31-

9

10 A

11

12

13

-1
40 &Lbj -4-

46;-

14

161

19

24 j I~- ~

Notes- -4of, ~ ~jCo4t/, *.5m
k:P4- .=Cj C- 1t- I~O Swr v- vle

F

Radiation Safety Procedure No. RSP-018, "Surveillance", Rev. 3 (Attachment 1)

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 

Survey Number 
r: I ( ~~DIOLOGICAL SURVEY FORM I l 
.u\ll! Tb< -4i=t:::rO~1 Page ___ of 

~ ........ ", ... 
' / I 

Calibration Due: Name:.:s~~;tU)l Dlty' Time:\~ 3D 
InstrumentlSN Calibration Due: location: {\H7 /~ G..Ve 

LM,.J-t ·1hJ.e \ \7,,/ Calibration Due: 2/'1/D9 Purpose: 
.,., 

"">4~~~·12.17t..* k~,~(.'f P ~rl- \",,-\1,..·k <;"..,.V'v (..4. 

Survey Performed By (Print): 

(2 AltV-~~ Survey perfOrmed~~ J 

~lterYOK &tVo'K I<. Source Check OK Grid Dimensions: 1.1 1,,/ U. 
o meters IjA Dinches 
o feet o centimeters 

A B C 0 E F G H I J K l M N 0 P Q R S T U V W x y z 
, 

1 
1 

2 
~\ ~~ LO 

3 ? ~: ~ ! "~J ~ I" 

4 / -).1 eJ".. ,/ 
5 .~ ~ ..... 

~ ~ ~ =' ~ E.> ~. 
. 
~ 6 

I;', A 

7 
.!i ~ ---Lh II ....., ',.., 

8 - ;::.. _(l. J..,;. j~ ~\ 'LA --- i 

9 ~ .~ D 
..!:!.: 

£ ~ 
I-~ f u:...~ ~ ... ",< 

10 
,..- "="f" e::- - V' 

11 I~ i- I 

12 ~. ('0 
i-

13 i ~o ~ i 

14 
il 

15 ~- .... 
<fJ IRe: ~\ \.., )f 

16 --- 'CC::: -I' 
:\)6~ )v 

,/\ /' '" 
17 -f"- =: -
18 ~ I 'c , £ D 

19 - - - I-
.-. 

20 , 
21 

, 
22 

23 

24 
.. ·r .. · .. ....... . . " I··· .. • .. , ,-.. ~. ,,-.... ... _,. ;_ .. .... - - .. I· .. ··· . __ ..... 

""-' 

25 

'" 
Notes;.At. tvfC4\ BY iY\ CU~ '~~""l'f~)6ra$~, !:olLj'- ft:PCV~JSI.I .. r.l()~1f-

lr-eloALoJrt ,J.:t)"' ... ..uoj) <Jf' olM+~<. ~+~ S\.\.rve~~ r-\O()V- ~w ..... f~ <-.~ ~lAM.D 
w:~ pv-obl v)!", \Pl' rJ;..' ~\O~'-' sv..;-q,J 0 

v 
1"-.;X'/%. 

--,. 

\NeV. • Radiation Safety Procedure No; RSP·018, "Surveillance", Rev. 3 (Attachment 1) 
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ATTACHMENT 8.1
SCREENING LOG

pie No. Collection Date Collection Sample Measured Analytical Result
Location Description Exposure Rate (pCi/g)

r *(c ),vAAc-228 Bi-214 Th-234

P-,%•wr xv 1- oh<-I T9Wb" C,4 ' 0• .'

[,

•A-3 ,,, +-3 __ J~f, ___"__ lq3-, __ _

1A-3 ,r-7 11"1 _._ _ _

.- A ,A-3 _'•" 0i... t. 11HA-,,-5.i,{- Zý .!i 1,1 P-4 8 'gl .

OA3a- 5-3o.i"1" 6 .141 -3o 1

'0 -1 , o,-I-' j _ 1 V 0.971W4--; 3--- 1141'oS•B/q7
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!4A,4 O6'-l' , 1'

L4-A0 -.ý0
H_ _ _ _ AT~+ __41 ____ f. 69I; 16_ __ _ _

A& @ 211____099 2,1-

"NO. Collection Date 

J .5' p-~ ~C\A..f I-L 'holr.~ \o'/() 

~-<i. J c,u1- i-t.s. bho /o~ lo'1lf 

\-l i-3 .I'I"..{).~ / 
i\3S 

I I J +-lA-.J n.~- :l:,1 
\·U-3 i.'- LSI I/:;c, 

I • 
\-I/t-3 /5' - z: j 14-1 

1 I ' 
l-iA-'3 d--~.5 I Ill:?> 

, I 

~A-3 a.~.3 iI'l-5-
1~-3 ) I S .... [..Ii 3-">. il47 

I J 

[ ,4"1 I-Jl\ -3 3.5 - i 
u6 ... .?~~4E, J 1 SlJ 
\ .t) J l.J A- ,0 -0.> 0955 
lJ A -~L I).C;'-( 69t:;7 
,~. i ·I.~I 

. _ _ h 

095'1 

HA-::-i ).~'-1.1 lO~() 

I~A -5', O'..()~ ofS\f5 

)4~ - 5, D.;-I' b~+t 
~A .J;) }'-1.S' ~SD 

I~-~) i.S/_~ ~5:3 

U ~_'£", ~ '_~.Sl ~5S 

"A ... ~ :l.S'-3' ~S~ 

h/1-~ 3'-3.5' OClob 

I..JA-I/ 0 ~O~ j'l-'t5 

I-lA-l, OS'-I) ~ \ '2.'1 7 
W,A-l' r' -L~/ bholoi l2 'f':; 

'" 
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ATTACHMENT 8.1 
SCREENING LOG 

Collection Sample 
location Description 

SoU:- TRG 1RH> &"qk~/~I} 
~~t'01'1 Vw 

s.o; I 

" '4 ~ 1/ 

Measured Analytical Result 
Exposure Rate (pCi/g) 

~~ ~O\l.~ ~ Ac-228 Bi-214 Th-234 

i" ,10'+ 
15'Y.S1 

'11''7b! 
51 ~3{,h 
~5,27+ 
;;2.l/: Iq~L-
Jiil~;J-
It' 302-

" CJ71 
tr ' 9,-+5 
U )<:612-. 
i h .bCf J 

J 6.Q Jq 
12.276 
tl~ 

37J 3'+7 
iOJ"t1D 

(00' S3D 
331 lf77 
1'1j20 
l!i~1{ 
1211.2.3 
lb,?.l,,,_L 

j'y. ,ltG 
~12 

I 
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INTEGRATED ENVIRONMI 'AL MANAGEMENT, INC.
ANALYSIS REUEST AND

CHAIN OF CUSTODYRECORD
Ref

Page 2- of 9_
erence No qLk 46 0,e2-,

1l) Client Name (7) Samples Shipment Date (5) Bill to:

(2)COllected By: (8) Lab Destination

(3) Job/Task No: (91 Lab Contact

J4) Project Manager: (12) IEM TechnicalContactlPhone (10) Report to:

(6) Purchase Order No. (13) Carrier/Waybill No.

(11) Required Report Date

• INTEGRATED ENVIRONMlarAL MANAGEMENT, INC • 
ANALYSIS R.UEST AND 

CHAIN OF CUSTODY'RECORD • 
Page -1 of ::2-

Reference No q/kj O~ .~'1D 
(1) Client Name 

(2)Collected By: 

(3) JobTT ask No: 

141 Project Manager: 

(6) Purchase Order No. 

(11) Required ~sportD8te 

(14) Sample Number 

HA-3 

(15) Sample 
Description/Type 

171 Samples Shipment Date (5) Bill to: 

(81 lab Destination , 

191 lab Contact 

. (12) rEM TechnicalContect/Phone 1101 Report to: 

(13) Carrier/Waybill No. 

ONE CONTAINER· PER LINE 
(16) Date/Tim8 Collected (17) eontai~er "Type (1 QI $ample VO.lume (19) Preservative 

\ \ 
().S -1.0 U\37 

, J 

L 0
1 

- L 5\ t t .. 39 

(23) Spsciallnstructions 

(241 Possible Hazard Identification 
Non'haz~rd~ Flammable 0 

(26) Turnaround Time Required: 

Skin Irritant 0 

Normal 0 

(28) Relinquished by: (signature/date,·~ime): 

Relinquished by: (signature, date, timel: 

Relinauished by: Isianature .date time): 

Poison B 0 Unknown 0 

Rush 0 

(25) Sample Disposal 
Return to CHenLO Disposal by L~b 0 Archive 

(271 ac Level: I 0 II 0 III 0 . Project Specific 

.. 
< ,I • 

.. , -; ~". 
Received hy: (signature, date, time) 

Received by: (signature, date, time) 

. Receivedbv: Isionature date time}" .,. 
(See Reverse for Instructions)' 

(20) Requested Testing Program 

months 

) 



INTEGRATED ENVIRONM [i-AL MANAGEMENT, INC.
ANALYSIS RMUEST AND

CHAIN OF CUSTODY RECORD
Rel

0
Page r of 2"

ference No CN ,:) .;4 ...

(1) Client Name 17) Samples Shipment Date (5) Bill to:

(2lCollected By: (8) Lab Destination

(31 JobtTask No: (9) Lab Contact

(41 Project Manager: 012) IEM Technical ContactlPhoone (101 Report to:

16) Purchase Order No. (13) CarrierlWaybill No.

(11) Required Report Date

ONE CONTAINER PER LINE
114) Sample NUmber (15) Sample (16) DatejTime Collected (17) Container Type 11S) Sample Volume 119) Preservative 120) Requested Testing Program

Description[Type

__ -___ •. '- &~o •(0!• •!• , ____7• ... _________-V a';' ' " k o_ t____

C-. t-" 1, 7,, ' ,

D--

N, / - W. NV,~ :o..
,,.0 C)g• 'o

(23) Speciallnstructions ," 4 T ,• -

(24) Possible Hazard Identification 125) Sample Disposal
Non-hazart ", Flammable 0 Skin Irritant 0 Poison B El Unknown 03 Return to Client 3 Disposal by Lab C3 Archive months

(261 Turnaround Time Required: Normal 13 Rush 03 1271 OC Level: I 1 II 0 Ii1 0 Project Specific

(28) Relinquished by: (signature, date, time): el Received by: (signature, date, time)

Relinquished by: (signature, date, time): Received by: (signature, date, time)

Reli..u.shed by: itignature, date, time): Receive by: (siinaturee date )

r,. R•,verse iar InstrUCtolnS)

• INTEGRATED ENVIRONMr.rAL MANAGEMENT, INC . 
ANALYSIS R.UEST AND 

CHAIN OF CUSTODY ReCORD • Page ~ of 2 
Reference No - %1 cN,005.~ 0 

(1) Client Name , m Samples Shipmant Data (5) Bill to: 

(2)Collected 8y: (8) Lab 09$tination 

13) JobfTask No: (9) lab Contact 

(4) Project Manager: (1211EM Technical Contact/Phone (10) Report to: 

16) Purcnase Order No. (13) CarrierlWaybiU No. 

(11' Required ~ep6rt ,Date 

ONE CONTAINER PER LINE , 

(14) Sample Uumber (15) Sample (16) DatelTime Collected (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing Program 
DescriptionlType 

\-\A·3 '1-' 5 \ .~ - ·0 bLo\og (/ :5~ 2:...ItX. ~ , iN k~ N<:>Y"('> 

HA·· 3 5 \ - "'" \ (" (',)O/~2 
, .:.-.J v 

JO - ~\.:> \1';5'\ 

HA~~ 0 1 
- 6,5 \ O~ :55' 

, \ 1 
(j,5 - \.0 ,6~ \$7 

.' 

/.0
1

- Ls \ 0<'(\$\ 

l. S \ -~.6) \o~oo 

d .o'-~.5 
\ 

\C\o \ 

\ ) 
\()\6'3 d.S - S.o ) 

'I 3. \ 3 ~ \ -0 - .;. \/ \<Y,OS ~ ./ \V V 

(23) Speciallns,tructions Q~1~a\ U ~ T" (1) V'-t~ V~;~ -rIb "" 
(24) Possible Hazard Identification 125) Sample Disposal 
Non'hazar~ Flammable 0 Skin Irritant 0 PoisonS 0 Unknown 0 Return to Client 0 Disposal by la.b 0 Archive months 

(26) Turnaround Time Required: Normal 0 Rush 0 (271 DC Level: 10 110 1110 Project Specific 

(2S) Relinquished by: (signature, date, time): fJ«)~ 6/;1.0 ( ()4. (400 Received by: Isignature, date,'time) 

Relinquished by: ~signature, date, time): 
v 

Received by: (signature, date, time) 

Relinquished bv: Isinnature . date time}: .. Receiverl.bv:lsmnature date time) . ~., 
(See Reverse for InstructIons) 



INTEGRATED ENVIRONML TAL MANAGEMENT, INC.
ANALYSIS RBRUEST AND

CHAIN OF CUSTODY RECORD
Ref

0
Page / of2

erence No qcqoo5 ,-q;)
(1) Client Name (7) Samples Shipment Date (5) Bill to:

(2)Collected By: (81 Lab Destination

(31 Joh(Task NRo. (91 Lab Contact

(4) Project Manager: 012) IEM Technical Contact[Phone (10) Report to:

(6) Purchase Order No. (13) CarrierlWaybi, No.

(1t) Required Report Date

ONE CONTAINER PER LINE
014) Sample Number (15) Sample (16) DatelTime Collected 017) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing Program

Description/Type

kA- ±Li L1.0 1 - Io _oiiii_ _

HA 0.o -o,5 0 , -......
, ,5 .. . ,,(,o .... ('0• .... . 0 9.... ..

__._ • - __o_0_'.•

•.,o' -. & 2,•0'<

1 /23) Special Instructions '- L,4- Tk "• V..........

(24) Possible Hazard Identification (25) Sample Disposal
Non-hazerd% Flammable 13 Skin Irritant 0 Poison B 0 Unknown 01 Return to Client 0 Disposal by Lab 03 Archive months

(26) Turnaround Time Required: Normal 0 Rush 0 (27) OC Level: 10 II 0] III 0 Project Specific

(281 Relinquised by: (signature, date, time): " Received by: (signature, datetime)

Relinquished by: (signature, date, time): Received by: (signature, date, time)

Relinquished by: Isignature, date, time): Received by: {signature, date, time)
(See Reverse for Instructions).

• INTEGRATED ENVIRONMl.rAL MANAGEMENT, INC • 
ANALYSIS R_UEST AND 

CHAIN OF CUSTODY RECORD, • Page I of Z-
Reference No - -] q400~ .~qc> 

(1) CUent Name m Samples Shipment Date IS) Bill to: 

(2)Colleeted By: 181 Lab Destinetion 

(31 Job/Task fio! \911ab Contact 

(4) Project Manager: (1211EM Technical Contact/Phone 1101 Report to: 

(6) Purchase Order No. (l3) Carrier/Waybill No. 

(11) Required ~eport Date 

ONE CONTAINER PER LINE " 

(14) Sample Number (15) Sample (16) Date/Tlme Collected (17) ContainIJr Type (10) Sample Volume (19) Preservative (20) Requested Testing Program 
Description(Type 

I-lA-1{ 3 s \ - I{.O' b/ao\d6 { 0"07 :Z:\"I~B-~~ .-v , k~ No/"'.€ 
\..\ A .. ~, 1..1.0' - 1...1.S;' ~ - --' 

\0', \D 
\-1 A _ L..I t..{.s' - 5,0' to ;!~ 

HA- 5" D.O' -t'>.5 \ 0<6. .,~~ 

D.S\ - l.o 
) 

O~ \1.t ~ 
I \ 

l·0-\,5 O~"So 

l . $. \ - ;) ,0 \ 0&'.5'3 
\ -a,5 \ b~ \sS"" ~.o ) \ \ ) 

'V ~. 5 \ - _~.Ol \1/ O~"$<6 "- ,,/ 

(23) Special Instructions ' -&? o4~ +-;-~\ LA~Tk ~ '" --+4. ~ . ;~ -+.-0 \... 
(24) Possible Hazard Identification (25) Sample Disposal 
Non·hazard 9< Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposal by lab 0 Archive months 

(26) Turnaround Time Required: Normal 0 Rush 0 1271 ac level: 10 110 1110 Project Specific 

(28) Relinquished by: (signature, date, time): ~J1G> 6/-u:; /Df5 1«S Received by: (signature, date;time) 
... 

Relinquished by: (signature, date, time): Received by: (signature, date, time) 

Relinouished bv: fsfanature date time):. , Received bv: lsi~nature date time) 
{See Reverse for Instructions} 



INTEGRATED ENVIRONM ImAL MANAGEMENT, INC.
ANALYSIS RW UEST AND

CHAIN OF CUSTODY RECORD
Reference N

Page of
0

(1) Client Name (7) Samples Shipment Date (5) Bill to:

(2)Coflected By: (8) Lab Destination

(3) JobfTask No: (9).Lab Contact

14) Project Manager: (12) IEM Technical ContactlPhone (10) Report to:

(6) Purchase Order No. (13) Carerl/Waybill No.

(11) Required Report Date

ONE CONTAINER PER LINE
114) Sample Number (15) Sample (16) Date/Time Collected 117) Container Type (18[ Sample Volume (19) Preservative (20) Requested Testing Program

DescriptionlType

_______ 3.0' 1& -.0tcV )~~ __ _ __

I "• I I-• o 0 I:

0-.

(23) Special instructions 0a~:~ A -j~ (\ s~~
124) Possible Iwazard Identification (26) Sample Disposal
Non-hK ad Flammable 12 Skin. Irritant 0 Poison B 12 Unkno wn 02 Return to Client 12 Disposal by Lab 0 Archive _______months

(26) Turnaround Time Required: Normal 12 Rush 12 (271 OC Level:, I0 II 0 111 0 Project Specific ____________

(28) Relinquished by: (ignwe ae ie:.4'~~Rcie y signature, date, time):

Relinquished by: (signature, date, time): .Received by: (signature, date, time)

Relin-uished by: Winature. date, time): Receive si nature, dat ,me)
(See ReverPe for instruections)

• INTEGRATED ENVIRONM,.,AL MANAGEMENT,INC • 
ANALYSIS R1!IUEST AND 

CHAIN OF CUSTODY RECORD • Page 4:: of :;z.... 
Reference No 

(1} Client Name (7) Samples Shipment Date (5) Bill to: 

(2)Collected By: (81 lab Destination 

(3) JoblT ask No: f91lah Coni act 

(4) Project Manager: (1211EM Technical Contact/Phone (10) Report to: 

(6) Purchase Order No. (13) Carrier/Waybill No. 

(111 Required R,apart Date 

ONE CONTAINER PER LINE , 

114) Sample Number (15) Sample (16) Date/Time Collected (17) Contalrier Type (18) Sample Volume (19) Preservative (20) Requested Testing Program 
Description/Type 

\-tA-S" 3.0'-:SIS' "(;)0 \0<6' O~ "00 2;p\OG &~, /I'-' l-k C\ No~ 
\ , - ~ 

'3.$ - l.t.O O~"6d 
4 \ If ..... t .0 - ,:::. 0<6 ~(b 

1..(-' $ \ .-:, - ,0 O~"CS" 
5,0'- 5,5\ C &: : I~ 

S.s'-b.o' Og··~o 

",0\ - b.S \ D'l'·~~ 
\ / Io,SI-7.0) Og:3o \~ I 

kt A-b (').ot -o.S\ W \0 "1-/, $' " \jl 

(231 Special Instructions C' n..f.-fA-1 ; ",-t lA c:4--rk 6:" ....... ~ ~~1:~ ~ 
'. 

(24) POSSibl~azard Identification (251 Sample Disposal 
Non-hazard Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposal by l~b 0 . Archive months 

(26) Turnaround Time Required: Normal 0 Rush 0 (27) OC level: 10 /I 0 1110 Project Specific 

(28) Relinquished by: (signature, date, time): ~LI\IX' "'/2l) h..4. \..ri6C Received by: (signature, date,'time) 

. Relinquished by: (signature, date, time): IV I 
Received by: (signature, date, timel 

Relinouished by: (silmature . date time):. . Receivedbv: (si!Jnature date time) 
(1" 

(See Reverse for Instructions) 



INTEGRATED ENVIRONMI 'AL MANAGEMENT, INC.ANALYSIS R UEST AND

CHAIN OF CUSTODY RECORD Page J of _
Reference No 441;?3. -. AOI

(1) Client Name (7) Samples Shipment Date (5) Bill to:

(2lCOllected By: (8) Lab Destination

(3) Job[Task No: (9)Lab Contact

(4) Project Manager: (12) IEM Technical Contact/Phone (10) Report to:

(6) Purchase Order No. (13) Carrier/Waybill No.

(11) Required R eport Date

ONE CONTAINER PER LINE _ ___ _

(14) Sample Number (15) Sample (16) Date/Time Collected (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing Program
DescriptionaType

JH il Q L 2- Ži' ... 6Ic t3•. Z: ...... 1 .... _ ___ __ _

(23) Special Instructions

(24) Possible azard Identification (25) Sample Disposal

Non-,hazar . Flammable :3 SkinIrritant 0 Poison B 0 Unknown t0 Return to ClientD1 Disposal by Lab 13. Archive months

(26) Turnaround Time Required: Normal r3 Rush E3 (271 QC Level: I 03 It 3 1II 0 Project Specific

(28) Relinquished by: (signature, date, time): . 9/ zgxy . } " Received by: (signature, datetime)

Relinquished by: (signature, date, time): Received by: (signature, date, time)

Relinguished by: Jsi nature, date, time) : Receiwval.by: (si.nature, date,time,
(See Reverse for InsiructionsY

INTEGRATED ENVIRONMl"AL MANAGEMENT, INC. • 
III Client Name 

(2)CoUected By: 

(3) Job/Task No: 

(41 Project Manager: 

(6) Purchase Order No. 

n ') Required ~eport Date ' 

(14) Sample Number (15) Sample 
Oe~ription1Type 

J-f A -.1.. 0 1 0.,.1 - ,~ 

0-\ 
• .:::> _1.0' 

\ , 
1.0 -\,~ 

I.S \ - ;;;.0\ 

~.O\ - ;;}.~ , 
d..~ \ .... 3 ~O \ , 

3\0\ - '3 ....... 1 ,,;,. 

\. / 3 . .>' - 1/'0' 

V '-/,0 1 _ t.j,S I 

(23) SpeciallM~ructlons 

(241 POSS!4.)f8zard Identification 
Non·hazar Flammable 0 Skin Irritant 0 

(26) Turnaround Time Required: Normal [j 

(28) Relinquished by: lsignature,date,timel: 

Relinquished by: ~signature, date, time): 

RelinQuished by: Isionature . datetimel: 

ANALYSIS RllluEST AND 
CHAIN OF CUSTODY RECORD PageJ-ot L 

Reference No a lj.()O<' , ;;l..Cr 0 i 

(71 Samples Shipment Date (51 Bill to: 

(8) tab Destination 

(9Ilab'Contact 

(12) IEM Technical Contact/Phone (10) Report to: 

(13) Carriar/Waybill No. 

ONE CONTAINER· PER LINE , 

(16) Date/Time Collected (17) Container Type (18) Sampla VO,lume (19) Preservative (20) Requested Testing Program 

~ 119/o~ 1.3'·io 2;~b--_ &.'\ . ......., \ k" NOY"\e 
"'-oJ --' 

i.3>·,i$" 
13',50 

13~5S 

P1:00 

1~:Or; 

IlfV~ 

" 
I~: 10 

" / \ J \ 
~/ t~ :I~ \J f/ 

(251 Sample Disposal 
PoisonB 0 Unknown 0 Return to Client.O Disposal by lab 0 ' Archive months 

.. , 

Rush 0 1271 QC level: 10 110 1110 . Project Specific 
" 

.~)I Vi G/2J:)I0~ ) &'.d;rf) Received by: (signature, date,'time) 
v 

Received by: (signature, date, timel 

,ReceivGllbv: (sianature date time) 
li'v '. (See Reverse for InstructIons) 



INTEGRATED ENVIRONMI['AL MANAGEMENT, INC.
ANALYSIS RL92UEST AND

CHAIN OF CUSTODY RECORD Page I of
Farcinte NI'd (C-tJI ~ "',f <7

I t•* %,.L S 1%t•,• I % v 7 I ..i' J(_, "• T- I --

(1) Client Name (7) Samples Shipment Date (5) Bill to:

(21Collected By- (8) Lab Destination

(3) Job/Task No: 19) Lab Contact

(4) Project Manager: (121 IEM TechnicalContact/Phone (10) Report to:

(6) Purchase Order No. (13) Carrier(Waybill No.

(11) Required Report Date

ONE CONTAINER PER LINE
(14) Sample Number (15) Sample (16) DatelTime Collected (17) Container Type 118) Sample Volume (19) Preservative (20) Requested Testing Program

Description[Type _

L O.• '-t1 Lo (,•.

_._, o' - 3,o S__ _"

/_ _...._3.s 14,0

(23) Special Instructions
(24) Possible Hazard Identification (25) Sample Disposal

Non-hazarW,' Flammable 13 Skin Irritant 0 Poison B 0 Unknown 13 Return to Client [3 Disposal by Lab [3 Archive months

(26) Turnaround Time Required: Normal E3 Rush 0 (27) OC Level: I 0 II 0 III 1 Project Specific

(28) Relinq'uis'hed by: (signatutei date, lime): Received by: (signature, date,'time)

Relinquiihed by: (signature, date, time): Riceived. by: (signature, date, time)

Relinquished by: lsinnatureidate, time): . - Received by: 'si'nature. date, time)
(See Reverse for Instructions)-

• INTEGRATED ENVIRONMl"'AL MANAGEMENT, INC • 
ANALYSIS RI!IIUEST AND 

CHAIN OF CUSTODY RECORD • 
page-Lof ~ 

Reference No 91-/(X) ~ .;:2 ~ Q 

(1) Client Name . (7) Sampl8$ Shipment Data (5) Bill to: 

(2)Col!ected By: (81 lab Destination 

(3) JobfT ask No: 19) lab Contact 

(4) Project Manager: (12J IEM TethnicalContact/Phone (10) Report to: 

(6) Purchase Order No. (131 CarrierlWaybiU No. 

(11) Required R,eport Date 

ONE CONTAINER PER LINE '. 

(14) Sample Number (15) Sample (1 &1 Date/Time Collected (17) Contelri"r Type (18) $ample Volume (19) Preservative (20) Requested Testing Program 
DescriptionlType 

',. 

H.A--- ;1. al-C.s l ~119 {O~ 1~ :'~D 2~c>\oG g. .. ~ IV I kG\ ~orve 
n. S \ - l.O 

, ...., ...J 

il.(·3d. . 

\. 0 I l - I - .~ ti.( ~ 35 
l. s 1_ d.O' 1~:3~ .. 

~.6\ _ ~.~ 1 IH ~ L{-o 
I , 

.d.S - 3,0 l~:i.{ ~ 

3 ' 3 - \ .0'" ,,=> LY: l{ ~ 
3.S,'-J..{.O' 11\$~ VI \ V \/ 

I \ , 
V \ 1/ 

(23) Speciallnstfuctions 
" -... 

(241 Possible Hazaid Identification 
~. 

(2SI Sample Disposal 
Non·hazar~ Flammable 0 Skin Irritant 0 Poison B a Unknown 0 Return to Client 0 Disposal by l~b 0 . Archive months 

(26) Turnaround Time Required: Normal tJ Rush 0 (27) OC level: 10 110 1110 Praiee! Specific 

(28) Relinquished by: (signature,date,time): ~J/'flj 6L.<oIM lWO Received by: (signature, date,'time) 

Relinquished by: (signature, date,timel: 
v (jV Received by: (si\jnature, date, timel 

Relinquished by: (siQnaturedate time): ,Receivedbv: (siimature date time) 
"'r.f~ , , 

(See Reverse for InstructIons) 

( 



INTEGRATED ENVIRONMI AL MANAGEMENT, INC.
ANALYSIS RLJ EST AND

CHAIN OF CUSTODY RECORD
Rel

Page _ of
ference No 9764;S*,i-_1

(1) Client-Name (7) Samples Shipment Date 15) Bill to:

(2)COllected By: (8) Lab Destination

(3) JobfTask No: (9) Lab Contact

(4) Project Manager: (12) IEM Technical ContactlPhone (10) Report to:

(6) Purchase Order No. (13) Carrier/Waybill No.

(1 1) Required Report Date

ONE CONTAINER PER LINE MOM
(14) Sample Number (15) Sample (16) DatelTime Collected (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing Program

DescriptionlType _ ...................... ...,

- l-A

I t c ' -l&,, ' ... _,_,__. ,,,,_____,,_.__,

0\.o - 1 ,• [•"55

(23) Special Instructions ~'j k~ 'K C-
(24) Possible Hazard Identification (25) Sample Disposal
Non-hazard~,K Flammable 13 Skin Irritant 0 Poison B 0 Unknown 13 Return to Client 0 Disposal by Lab 0 Archive _______months

(26) Turnaround Time Required: Normal 0 Rush C3 (271 OC Level: 1 0 110 I1I10 Project Specific ____________

(28) Relinq~uisihed by: (signature, date, time): 3{ ) sy Received by: (signature, date,'time)

Relinquished by: (signature, date, time): Received, by: (signature, date, time)

Relinguished- by : sonature .date, 'time):. ReceivedJ by: (sihnature, date, time)
(See Reverie for Insteuctions)

• INTEGRATED ENVIRONMlal"AL MANAGEMENT, INC • 
ANALYSIS R!WUEST AND 

CHAIN OF CUSTODY RECORD 
•• 

Page L of -L 
Reference No CJLfo6,5 J2.<!}6 

(1) ClientName . 171 Samples Shipment Oate 151 Bill to: 

(2IColleC1ed By: (allab Oestinatit)n 

(3) Job/Task No: 191.lab Contact 

(4) Project Manager: (12) IEM Technical Contect/Phone (1 0) Report to: 

(6) Purchase Order No. (l3) Carrier/WaybiU No, 

(11) Required ~eportDate 

ONE CONTAINER· PER LINE , 

(14) Sample Number 1151 $ample (181 Date/Time Collected {17} Cont.ilier Type (lS) Sample Voluma 119) Preservative (20) Requested Testlng Program . . 
DescriptlonIType 

_fdA-f> o ,.. \ 
.~ - 1,0' t.. bo \og Id"/.{1 L '.f' \O(~ ~~ . N(k~ N o"\~ 

t.O' - \.~ \ l d:L{~ J 

I·'S\,..~,O' i 'if''S \ 

d ' d.'-\ ·0 - .'0 l;r'53 
;).5 \ - ~ ,() \ '.)\S~ 
3. \ ... ' ,0 - 3,~ b',57 
"3,5\ - 4,0\ \~'·s~ 

"'"V '-{ I 4-\ \ 0 ...... ,.,:, \ 2>"0 , '\ \ / 
p~ XC' IJ\ \ 0\ , .... \ ,~ \ 0 " ~'t) ~/ '\( V . -.~ 

(23) Special Instructions eo-feA-t:-~ \ LA +-rk. c ~""'~~t\ " -+~b.fo. 
(24) Pos.~ib[e Hazard Identification (25) Sample Disposal 
Non-nazard jf( Flammable 0 Skin Irritant 0 PoisonB 0 Unknown Cl Return to Client Cl Disposal by l~b 0 . ArchIve months 

(26) Turnaround Time Required: Normal [j Rush 0 (271 ac level: 10 [I Cl 1110 Project Specific 
Xli ~ 

(28) Relinquished by: Isignature, date, time): ~)~ ~/ 1-0 /0-6 f4.nt> Received by: (signature, date, time) 

Relinquished by: ($ignature, date, time): UV I 
Received. by: (silJllature, date, time) . . . 

Relinauished by: {sionature. date time I: . . Receivuu by: (siimsture date time) .. . 
(See Reverse for InstructIons) 



INTEGRATED ENVIRONML AL MANAGEMENT, INC.
ANALYSIS RWMUEST AND

CHAIN OF CUSTODY RECORD
Reference Nc

Page -of

(1) Client Name (71 Samples Shipment Date 15) Bill to:

(2)COl!ected fy: (8) Lab Destination

(3) JoblTask No: 19) Lab Contact

(4) Project Manager: (121 IEM Technical ContoctlPhone (101 Report to:

(6) Purchase Order No. (13) Carrier/Waybill No.

V111 Required Report Date

ONE CONTAINER PER LINE
(14) Sample Number (15) Sample 186) DatelTime Collected (17) Container Type f18) Sample Volume (19) Preservative (20) Requested Testing Program

Decrlption/rype

J -aollblz. Io q11

(23) Special Instructions 7)~ ~ '\4 T k o .t-~ ;
(24) Possible Hazard Identification (25) Sample Disposal

Non-hazardX Flammable 0 Skin Irritant 0 Poison B 03 Unknown 0 Return to Client .3 Dlisposal by Lab 0 Archive months

(261 Turnaround Time Required: Normal 0 Rush 03 (27) OC Level: I 0 II 3 III 0 Project Specific _

(281 Relinquished by: (signature, date, time): /•_/6' 46. Received by: (signature, date time)

Relinquished by: isignature, date, time): UV Received by: (signature, date, time)

Relinouished by: Lsitnature;date. time:b si nour
Se Received b

(See Reverse for Ins{•trleons)

• INTEGRATED ENVIRONMl.~L MANAGEMENT, INC • 
ANALYSIS RUEST AND 

CHAIN OF CUSTODY RECORD 
'. 

Page '2 of.--z \ 
Reference No ~L/{)DS ,;:+.'1 D'J 

0\ Client Name , {7\ Samples Shipment Date t5) Bill to: 

(2)CoUected By: (BIl.ab Destination 

(3) JoblTask No: /91 Lab Contact 

{41 Project Manager: ' (12J1EM Technical Contact/Phone 
/ 

(101 Report to: 

IS) Purchase Order No. (l3) Carrier/Waybill No. 

(11) Required RaportDate 

ONE CONTAINER PER LINE , 

(14) Sample Number (15) Sample ' (16) Date/Time Collected (17) Cantal",t, Type (18) ~ample Volume (19)Preaervative (20) Requested Testing Program 
DescriptionIType 

p<6 XCLJ\ ~.:& '- ~.$' \ 6 1::>oldlS lo'·\'\;; L I' T" l~ 'is: .. ~ ./V \ ko, N~,,~ 
LLo\ .... l.\.~\ (,.(';;)O,()~ lo"14i.J 

" --...I 

I k~ No1"~ f'~~Gl iT LI'Jt)(~ 'Bill " ""'\; 

-J --::J 

. 
Otrf~·hu..l ( LJ '" ~ ~~--t:-n ~ (23) Special Instructions ~4-Tk 

(24) Possible Hazard Identification (25) Sample Disposal 
Non·hazardJt, FlammablaO Skin Irritant 0 Poison BO Unknown a Return to CUentO Disposal by la,b 0 Archive months 

(26) Turnarcund Time Required: Normal a Rush 0 (271 QC level: fD II D mo Project Specific 
::,':' 

(28) Relinquished by: (signature, date, time): ~)~ 'l'LOib4. f 460 Received by: (signature, date;tirne) 

, Relinquished by: (signature, date, time): uv 
Received by: (signatum, date, time) 

Relinouished by: Isionaturedate time):, . ~eceivl1~U=~~{J.£~*. tirr:'e) 
" 

(See Reverse for InstructIons) 
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, Aitreach
Wporatory

311 North Aspen
Broken Arrow, OK 74012
(918) 251-2515
FAX (918) 251-0008

September 11, 2008

Carol Berger
Integrated Environmental Management, Inc.
8 Brooks Ave #205
Gaithersburg, MD 20877

CLIENT PROJECT NAME: 94005.29.05
OUTREACH LAB ID: 20080585

Dear Ms. Berger:

Please find enclosed the analytical report for your samples received in our
laboratory on July 08, 2008 for the above captioned project. Ten samples were
received in good condition. These samples were dried, ground and sealed for 21
days prior to analyzing for naturally occurring radionuclides by gamma
spectroscopy, per your instructions. At your request, sample #5 was recounted
and the original results were confirmed.

All Quality Control for the requested analysis is reported on the analytical report
and is within control limits with the exception for the DUP RPD for TI-208, Pb-
212, and Bi-214.

Per your instructions, these samples will be disposed 30 days after the report
date with the exception of samples #3, #4,and #5. These samples exceed our
disposal limits and will be returned to you. Please provide a return address.

Thank you for choosing Outreach Laboratory and if you have any questions,
please call us at 918-251-2515.

Laboratory Di%,"t or

ODEQ ID #9517
NRC ODEQ LIC. #27522-01

0
C,

V Xt% AC00.90

U4"

CERT. ID #OKO01
See Certified

Parameter List

d~ ~.~~. 
~ ~,!,f~ 

•
treach 

". oratory 
311 North Aspen 

r~f~)Ui~~;;'50K 74012 September 11, 2008 
FAJ«918)251~ 

• 

• 

Carol Berger 
Integrated Environmental Management, Inc. 
8 Brooks Ave #205 
Gaithersburg, MD 20877 

CLIENT PROJECT NAME: 94005.29.05 
OUTREACH LAB 10: 20080585 

Dear Ms. Berger: 

Plea~e find enclosed the analytioal report for your samples received in our 
laboratory on July 08,2008 for the above captioned project. Ten samples were 
received in good condition. These samples were dried, ground and sealed for 21 
days prior to analyzing for naturally occurring radionuclides' by gamma 
spectroscopy, per your instructions. At your request, sample #5 was recounted' 
and the original results were confirmed. 

All Quality Control for the requested analysis is reported on the analytical report 
and is within control limits with the exception for the DUP RPD for TI-208, Pb-
212, and Bi-214. 

Per your instructions, these samples will be disposed 30 days after the report 
date with the exception of samples #3, #4,and #5. These samples exceed our 
disposal limits and will be returned to you. Please provide a return address. 

Thank you for choosing 'Outreach Laboratory and if you have any questions, 
please call us at 918-251-2515 . 

./ 
ODEQ 10 #9517 
NRC OOEQ L1C. #27522-01 

CERT. 10 #OK001 
See Certified 

Parameter List 



Client:
Client Project:

Lab Number:

Date Reported:
Date Received:

Page Number:

IEM
94005.29.05

20080585

9/11/2008

7/8/08

1 of 5
_ AktreachSoratory

311 North Aspen
Broken Arrow. OK 74012
(918) 251-2515
FAX (918) 251-0008 Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

Lab ID:

c1ient ID:
)ate Sampled:

q4atrix:

C-40

[1-208
Ii-212
3b-212

3i-214

?b-214
kc-228

rh-234

3ervloisture

,al ID:
ýiient ID:

)ate Sampled:

Vlatrix:

20080585-01
HA-l/ 1.0 - 1.5
6/19/2008 1:50:00 PM

Solid

HASL 300

HASL 300
HASL 300
HASL 300
HASL 300
HASL 300
HASL 300
HASL 300

ASTM D2216-

Radiochemical Analyses
6.39 +/- 1.30

0.264 +/- 0.072
0.513 +/- 0.229

0+/-0.108
0.684 +/- 0.134

6.55 +/- 0.119
0.625 +/- 0.210

0.548 +/- 0.178

pCifg

pCilg
pCilg
pCilg

pCilg
pCilg
pCilg
pCi/g

0.597
0.074

0.348

0.215
0.115
0.237
0.420
0.356

8/1/2008

8/1/2008
8/1/2008
8/1/2008

8/1/2008
8/1/2008
8/1/2008
8/1/2008

SD

SD

SD
SD

SD
SD
SD
SD

98
Inorganics Analyses

53.3 % 7/8/2008 7/10/2008 RP

20080585-02

HA-2/ 2.0 - 2.5

6/19/2008 2:40:00 PM

Solid

(-40
rl-208
3i-212

lb-212
3i-214

lb-214
11c-228

lbh-234

HASL 300
HASL 300

HASL 300
HASL 300

HASL 300

HASL 300

HASL 300

HASL 300

Radiochemical Analyses
1.48 +/- 1.07 pCi/g

0.210 +/- 0.074 pCi/g

0.362 +1- 0.329 pCi/g
0.612 +/- 0.132 pCi/g

0.429 +/- 0.140 pCi/g

0.436 +/- 0.103 pCi/g

0.724 +/- 0.248 pCi/g
0.528 +/- 0.955 pCi/g

1.12

0.073

0.523
0.114

0.147

0.133

0.294

1.12

8/1/2008
8/1/2008
8/1/2008

8/1/2008
8/1/2008

8/1/2008

8/1/2008

8/1/2008

SD
SD
SD

SD

SD
SD

SD

SD
Inorganics Analyses

ASTM D2216-98 66.7 %'ercent Moisture 7/8/2008 7/10/2008 RP

.,ab ID: 200805

ýlient ID: HA-3/

)ate Sampled: 6/20/20

d1atrix: Solid

.1-208

Hi-212

lb-212

BDL = Below Detection Limit

85-03
0.0- 0.5

08 11:35:00 AM

HASL 300

HASL 300
HASL 300

HASL 300

Radiochemical Analyses
4.01 +1- 2.23 pCi/g

9.89 +/- 0.795 pCi/g
17.6 +/- 2.99 pCi/g

27.0 +1- 2.47 pCi/g

2.52

0.546
3.11

0.447

8/1/2008

8/1/2008

8/1/2008

8/1/2008

SD

SD
SD

SD

Client: IEM 

,~ Client Project: 9400529.05 

~~\\'~ Lab Number: 20080585 
~_"f' 

9/1112008 Date Reported: 

-.treach Date Received: 7/8/08 

. oratory Page Number: lof5 

311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 

Analytical Report FAX (918) 251-0008 

Method Result Units DL Prep Analysis Analyst 
Date Date 

l.ab ID: 20080585-01 

:::lient ID: HA-1I1.0 - 1.5 

!late Sampled: 6/1912008 1:50:00 PM 

Vlatrix: Solid 

Radiochemical Analyses 
(40 HASL300 6.39 +/- 1.30 pCi/g 0.597 8/112008 SO 

rJ-208 HASL300 0.264 +/- 0.072 pCi/g 0.074 81112008 SO 

~i-212 HASL300 0.513 +/- 0.229 pCi/g 0.348 8/112008 SO 
)b.-212 HASL300 0+/-0.108 pCi/g 0.215 81112008 SO 

~i-214 HASL300 0.684 +/- 0.134 pCi/g 0.115 81112008 SO 

)b-214 HASL300 6.55 +/- 0.119 pCi/g 0.237 81112008 SO 

\c-228 HASL300 0.625 +/- 0210 pCi/g 0.420 81112008 SO 

rh-234 HASL300 0.548 +/- 0.178 pCi/g 0.356 8/112008 SO 

Inorganics Anaiyses 

)erwoisture ASTM 02216-98 53.3 % 7/812008 711012008 RP 

Ali ID: 20080585-02 

:::lientID: HA-2/2.0 - 2.5 
• 

late Sampled: 6/1912008 2:40:00 PM 

Vlatrix: Solid 

Radiochemical Analyses 
(40 HASL300 1.48 +1- 1.07 pCi/g 1.12 8/112008 SO 

rl-208 HASL300 0.210 +1- 0.074 pCi/g 0.073 81112008 SO 

3i-212 HASL300 0.362 +1- 0.329 pCi/g 0.523 8/112008 SO 

)b-212 HASL300 0.612 +1- 0.132 pCi/g . 0.114 8/112008 SO 

3i-214 HASL300 0.429 +1- 0.140 pCi/g 0.147 81112008 SO 
)b-214 HASL300 . 0.436 +1- 0.103 pCi/g 0.133 81112008 SO 

\'c-228 HASL300 0.724 +1- 0.248 pCi/g 0.294 8/112008 SO 

rh-234 HASL300 0.528 +/- 0.955 pCi/g 1.12 81112008 SO 

Inorganics Analyses 
)ercent Moisture ASTM 02216-98 66.7 % 7/812008 711012008 RP 

Jab ID: 20080585-03 

::lient ID: HA-31 0.0 - 0.5 

)ate Sampled: 6/201200811:35:00 AM 

~atrix: . Solid 

~. 
Radiochemical Analyses 

HASL300 4.0 I +/- 2.23 pCi/g 2.52 81112008 SO 

~1-208 HASL300 9.89 +1- 0.795 pCi/g 0.546 81112008 SO 

~i-212 HASL300 17.6 +/- 2.99 pCi/g 3.11 8/112008 SO 

'b-212 HASL300 27.0 +/- 2.47 pCi/g 0.447 81112008 SO 

BDL = Below Detection Limit 



Client:

Client Project:

Lab Number:
Date Reported:

Date Received:

Page Number:

IEM

94005.29.05

20080585

9/11/2008

7/8/08

2 of 5
*atreach
Soratory

311 North Aspen
Broken Arrow. OK 7401Z
(918) 251-2515
FAX (918) 251-0008 Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

3i-214
Pb-214

kc-228

rh-234

HASL 300
HASL 300
HASL 300
HASL 300

18.3 +-1.34 pCi/g

19.1 +/-1.26 pCi/g
26.9 +/- 1.79 pCi/g

1.19 +/-1.49 pCi/g

0.683

0.655
1.24
2.84

8/1/2008

8/1/2008
8/1/2008
8/1/2008

SD
SD

SD
SD

Inorganics Analyses
ASTM D2216-98 67.3 %Percent Moisture

Lab ID:

Client ID:
Date Sampled:
Watrix:

7/8/2008 7/10/2008 RP

20080585-04

HA-3/ 0.5 - 1.0

6120/2008 11:37:00 AM
Solid

K-40,
171-208

Pb-214
kc-228

rh-234

HASL 300
HASL 300
HASL 300

HASL 300

HASL 300

HASL 300
HASL 300
HASL 300

Radiochemical Analyses
8.90 +/- 2.23 pCi/g

11.1 +/- 0.641 pCi/g

19.0 +/- 2.49 pCi/g
58A +/- 5.96 pCi/g

13.6 +/-0.986 pCi/g
20.1 +i- 2.31 pCi/g
29.1 +/- 1.28 pCi/g
10.2 +/- 4.99 pCi/g

2.14
0.541
2.65

2.27

0.556

1.33

0.647
3.60

8/1/2008
8/1/2008

8/1/2008
8/1/2008

8/1/2008

8/1/2008

8/1/2008
8/13/2008

SD
SD
SD

SD

SD

SD

SD
SD

Inorganics Analyses
ASTM D2216-98 73.0 %Percent Moisture

Lab ID:
Client ID:

Date Sampled:

Matrix:

K-40
17I-208

Bi-212
Pb-212
Bi-214

Pb-214

Atc-228

rh-234

P 4oisture

7/8/2008 7/10/2008 RP

20080585-05
HA-3/ 1.0 - 1.5

6/20/2008 11:39:00 AM

Solid

HASL 300
HASL 300

HASL 300

HASL 300

HASL 300
HASL 300

HASL 300
HASL 300

Radiochemical Analyses
3.87 +1- 1.58 pCi/g

6.62 +/- 0.450 pCi/g
14.5 +/- 2.00 pCi/g
18.5 +/-2.13 pCi/g

6.26 +/- 0.501 pCi/g
6.58 +/- 0.571 pCi/g

18.7+/-1.03 pCi/g

3.30 +/- 0.840 pCi/g

1.74
0.288

2.06

0.721
0.371

0.593
0.447

1.18

8/1/2008

8/1/2008

8/1/2008

8/1/2008

8/1/2008
8/1/2008

8/1/2008

8/1/2008

SD
SD

SD
SD

SD

SD
SD

SD
Inorganics Analyses

ASTM D2216-98 57.8 % 7/8/2008 7/10/2008 RP

BDL =Below Detection Limit

Client: IBM 

,~ Client Project: 94005.29.05 

~'.\f~ Lab Number: 20080585 ~! .. ff 
Date Reported: 9/1112008 

.• treach Date Received: 7/8/08 

oratory Page Nwnber: 20f5 

311 North Aspen 
. Broken Arrow. OK 74012 

(918) 251-2515 

Analytical Report FAJ«(918)251~ 

Method Result Units DL Prep Analysis Analyst 
Date Date 

Bi-214 HASL300 18.3 +1- 1.34 pCi/g 0.683 8/1~008 SD 

Pb-214 HASL300 19.1 +1- 1.26 pCi/g 0.655 81112008 SO 

I\c-228 HASL300 26.9 +1- 1.79 pCi/g 1.24 81112008 SO 

fh-234 HASL300 1.19 +1- 1.49 pCi/g 2.84 8/112008 SO 

Inorganics Analyses 
Percent Moisture ASTM 02216-98 67.3 % 7/812008 7/1012008 RP 

LabID: 20080585-04 

ClientID: HA-31 0.5 - 1.0 

Oate Sampled: 6/2012008 11:37:00 AM 

Matrix: Solid 

Radiochemical Analyses 

K-40 HASL300 8.90 +1- 2.23 pCi/g 2.14 8/112008 SO 

fJ-208 HASL300 11.1 +/': 0.641 pCi/g 0.541 8/112008 SO Bi-t HASL300 19.0 +1- 2.49 pCi/g 2.65 8/112008 SO 

P' HASL300 58.4 +1- 5.96 pCi/g 2.27 81112008 SO 

B1-... .1. HASL300 13.6 +1- 0.986 pCi/g 0.556 81112008 SO 

Pb-214 HASL300 20.1 +/-2.31 pCi/g 1.33 81112008 SO 

A.c-228 HASL300 29.1 +/- 1.28 pCi/g 0.647 81112008 SO 

Th-234 HASL300 10.2 +1- 4.99 pCi/g 3.60 8/1312008 SO 

Inorganics Analyses 

Percent Moisture ASTM 02216.-98 73.0 % 7/812008 7/1012008 RP 

Lab ID: 20080585-05 

ClientID: HA-3/1.0 - 1.5 

Oate Sampled: 6/2012008 11:39:00 AM 

Matrix: Solid 

Radiochemical Analyses 
K-40 HASL300 3.87 +1- 1.58 pCi/g 1.74 8/112008 SO 

Tl-208 HASL300 6.62 +1- 0.450 pCi/g 0.288 8/112008 SO 

Bi-212 HASL300 14.5 +/- 2.00 pCi/g 2.06 8/112008 SO 

Pb-212 HASL300 18.5 +1- 2.13 pCi/g 0.721 81112008 SO 

Bi-214 HASL300 6.26 +/- 0.501 pCilg 0.371 81112008 SO 

Pb-214 HASL300 6.58 +/- 0.571 pCilg 0.593 8/112008 SO 
A.c-228 HASL300 18.7 +1- 1.03 pCi/g 0.447 81112008 SO 

fh-234 HASL300 3.30 +/- 0.840 pCilg 1.18 8/112008 SO 

P .Oisture 

Inorganics Analyses 

ASTM 02216-98 57.8 % 7/812008 7/1012008 RP 

BDL'" Below Detection Limit 



Client:
Client Project:

Lab Number:

Date Reported:

Date Received:
Page Number:

IEM

94005.29.05
20080585
9/11/2008

7/8/08

3 of 5e treachoratory
311 North Aspen
Broken Arrow, OK 74012
(918) Z51-2515
FAX (918) 251-0008 Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

,ab ID:
ýlient ID:
)ate Sampled:
dIatrix:

(-40

['1-208
3i-212

'b-212

Ii-214
lb-214
ýc-228
rh-234

)e.Moisture

-,abWD:

1lient ID:

)ate Sampled:

Iatrix:

20080585-06
HA-3/ 1.5 - 2.0

6/20/2008 11:41:00 AM

Solid

HASL 300

HASL 300
HASL 300

HASL 300

HASL 300
HASL 300
HASL 300

HASL 300

ASTM D2216-

Radiochemical Analyses
9.13 +1- 4.88

9.80 +/- 0.917

15.1 +/- 2.99

3.60 +/- 0.529

10.9 +/- 1.16

5.96 +/- 0.542
4.84 +/- 1.02

0+/-2.65

pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
pCi/g

pCi/g
pCi/g

5.26

0.468
4.97

0.551

0.899
0.653
1.25
5.30

8/1/2008

8/1/2008

8/1/2008
8/1/2008

811/2008
8/1/2008
8/1/2008

8/1/2008

SD
SD
SD
SD

SD

SD
SD

SD

98
Inorganics Analyses

86.1 % 7/8/2008 7/10/2008 RP

20080585-07
HA-3/ 3.0 - 3.5

6/20/2008 11:47:00 AM

Solid

Radiochemical Analyses

C-40
P1-208
3i-212

)b-212
3i-214

lb-214
ýc-228)

7h-234

HASL 300
HASL 300

HASL 300

HASL 300
HASL 300

HASL 300
HASL 300

HASL 300

4.35 +/- 1.17
0.383 +/- 0.089

0.518 +/- 0.451

1.09 +1- 0.165
0.726 +1- 0.158

0.859 +/- 0.134

0.787 +/- 0.172
0 +/-2.08

pCi/g
pCi/g

pCi/g

pCi/g
pCi/g

pCilg
pCi/g

pCi/g

0.680
0.077
0.539
0.086
0.122

0.105

0.222

0.778

8(1/2008
8/1/2008

8/1/2008

8/1/2008
8/1/2008

8/1/2008

8/1/2008

8/1/2008

SD
SD
SD
SD

SD
SD

SD

SD

Inorganies Analyses

ASTM D2216-98 59.1 %lercent Moisture 7/8/2008 7/10/2008 RP

IDab ED: 200805

Mlient ID: HA-3/

)ate Sampled: 6/20/2C

4atrix: Solid

,0
1-208
Ii-212

'b-212

BDL = Below Detection Limit

85-08

3.5-4.0

}08 11:49:00 AM

HASL 300

HASL 300

HASL 300

HASL 300

Radiochemical Analyses
5.93 +/- 1.08 pCi/g

0.408 +/- 0.067 pCi/g

0.479 +/- 0.456 pCi/g

0.356 +/- 0.366 pCi/g

0.625
0.057

0.564

0.109

8/1/2008
8/1/2008

8/1/2008

8/1/2008

SD
SD

SD

SD

Client: IEM 

,~ Client Project: 94005.29.05 

~.~.~ Lab Number: 20080585 ._ ... ff. 

Date Reported: 9/1112008 

.treach Date Received: 7/8/08 

. oratory Page Number: 30f5 

311 North Aspen 
Broken Arrow. OK 74012 
(918) 251·2515 

Analytical Report FAX (918) 251·0008 

Method Result Units DL Prep Analysis Analyst 
Date Date 

:'ab 10: 20080585-06 

::lient ID: HA-3/1.5 - 2.0 

)ate Sampled: 6/201200811:41:00 AM 

Vlatrix: Solid 

Radiochemical Analyses 

(-40 HASL300 9.13 +/-4.88 pCi/g 5.26 8/1/2008 SD 

rI-208 HASL300 9.80 +/- 0.917 pCi/g 0.468 8/112008 SD 

H-212 HASL300 15.1 +/- 2.99 pCi/g 4.97 8/1/2008 SD 

'h-212 HASL300 3.60 +/- 0.529 pCi/g 0.551 8/1/2008 SD 

~i-214 HASL300 10.9 +/- 1.16 pCi/g 0.899 811/2008 SD 

'h-214 HASL300 5.96 +/- 0.542 pCi/g 0.653 811/2008 SD 

.... c-228 HASL300 4.S4 +/- 1.02 pCi/g 1.25 8/l/2008 SD 

rh-234 HASL300 0+/- 2.65 pCi/g 5.30 SI112008 SD 

Illorganics Analyses 'e. Moisture ASTM D2216-98 86.1 % 7/S/2008 711012008 RP 

:.abID: 20080585-07 

:::lient ID: HA-3/3.0 - 3.5 

)ate Sampled: 61201200811:47:00 AM 

Vlatrix: Solid 

Radiochemical Analyses 
(-40 HASL300 4.35 +1- 1.17 pCi/g 0.680 8/112008 SD 

11-208 HASL300 0.383 +/- 0.089 pCi/g 0.077 8/112008 SD 

~i-212 HASL300 . 0.518 +/- 0.451 pCi/g 0.539 8111200S SD 

'b-212 HASL300 1.09 +/- 0.165 pCi/g 0.086 S/I/2008 SD 

3i-214 HASL300 0.726 +/- 0.158 pCi/g 0.122 8/1/200S SD 

Ib-214 HASL300 0.859 +/- 0.134 pCi/g 0.105 81112008 SD 

.... c-228 ) HASL300 0.787 +/- 0.172 pCi/g 0.222 8/112008 SD 

[,h-234 HASL300 0+/- 2.08 pCi/g 0.778 S/112008 SD 

Inorganics Analyses 

'ercent Moisture ASTM D2216-98 59.1 % 71812008 7/1012008 RP 

.. abID: 20080585-08 

:lient ID: HA-3/3.S - 4.0 

)ate Sampled: 61201200811:49:00 AM 

~atrix: Solid 

~. 
Radiochemical Analyses 

HASL300 5.93 +/- 1.08 pCi/g 0.625 8/112008 SD 

]-208 HASL300 0.408 +/- 0.067 pCi/g 0.057 8/112008 SD 

H-212 HASL300 0.479 +/- 0.456 pCi/g 0.564 81112008 SD 

Ib-212 HASL300 0.356 +/- 0.366 pCi/g 0.109 8/112008 . SD 

BDL'" Below Detection Limit 



Client:

Client Project:

Lab Number.
Date Reported:
Date Received:
Page Number:

IEM
94005.29.05

20080585

9/11/2008
7/8/08

4 of 5
S treach
Igoratory

311 North Aspen
Broken Arrow, OK 74012
(918) 251-2515
FAX (918) 251-0008 Analytical Report

Result UnitsMethod DL Prep
Date

Analysis
Date

Analyst

3i-214

?b-214
kc-228

Fh-234

HASL 300
HASL 300
HASL 300
HASL 300

1.01 +/-0.156 pCi/g
1.18 +-0.126 pCi/g

0.861 +-0.188 pCi/g
2.61 +/- 1.16 pCi/g

0.137
0.187
0.214

1.72

8/1/2008
8/1/2008
8/1/2008
8/1/2008

SD
SD

SD
SD

Jnorganics Analyses
ASTM D2216-98 60.1 %?ercent Moisture

Lab ID:

:lient ID:

)ate Sampled:
Vlatrix:

7/8/2008 7/10/2008 RP

20080585-09
HA-4/ 0.0 - 0.5

6/20/2008 9:55:00 AM

Solid

(-40
ri-208

"b-214
kc-228

'h-234

HASL 300
HASL 300

HASL 300
HASL 300
HASL 300

HASL 300
HASL 300
HASL 300

Radiochemical Analyses
3.87 +/- 0.870 pCi/g
1.11 +/- 0.159 pCi/g

2.74 +/-0.915 pCi/g
2.34 +/- 0.750 pCi/g

2.57 +/- 0.267 pCi/g

2.52 +/- 0.207 pCi/g
3.36 +/- 0.385 pCi/g

0.053 +/- 0.070 pCi/g

1.74

0.157

1.17
0.335
0.202
0.168

0.433

0.323

8/1/2008

8/1/2008

8/1/2008
8/1/2008
8/1/2008

8/1/2008
8/1/2008

8/1/2008

SD
SD

SD
SD
SD

SD

SD
SD

Inorganics Analyses
ASTM D2216-98 64.1 %?ercent Moisture

',ab ID:
1ient ID:

)ate Sampled:

Vlatrix:

(-40

rl-208

3i-212

)b-212

3i-214
lb-214

kc-228
['h-234

0Moisture

7/8/2008 7/10/2008 RP

20080585-10
HA.4/ 0.5 - 1.0
6/20/2008 9:57:00 AM

Solid

HASL 300

HASL 300

HASL 300

HASL 300

HASL 300

HASL 300

HASL 300
HASL 300

Radiochemical Analyses
2.65 +/- 1.02 pC

0.748 +1- 0.134 pC

1.29 +/- 0.840 pC

2.24 +/-0.300 pC

2.57 +/- 0.299 pC

2.92 +1- 0.280 pC

2.04 +/- 0.297 pC
0 +/-0.565 pC

Inorganies Analyses
98 58.4 %

~i/g
~i/g
:i/g

~i/g
~i/g
.i/g
i/g
~i/g

0.876

0.122

1.04

0.138

0.200

0.155
0.301
1.13

8/1/2008

8/1/2008

8/1/2008

8/1/2008

8/1/2008

8/1/2008
8/1/2008
8W1/2008

SD
SD

SD

SD

SD
SD

SD
SD

ASTM D2216-! 7/8/2008 7/10/2008 RP

BDL = Below Detection Limit

Client: IEM d$ Client Project: 94005.29.05 •. ~.~ Lab Number: 20080585 ... _ .... , 
911112008 Oate Reported: 

.• treach Oate Received: 7/8/08 

oratory Page Number: 4of5 

311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 

Analytical Report FAX (918) 251-0008 

Method Result Units DL Prep Analysis Analyst 
Date Date 

3i-214 HASL300 1.01 +/- 0.156 pCi/g 0.137 8/112008 SO 

:>b-214 HASL300 1.18 +/- 0.126 pCi/g 0.187 8/112008 SD 

I\.c-228 HASL300 0.861 +/- 0.188 pCi/g 0.214 81112008 SD 

rh-234 HASL300 2.61 +/- 1.16 pCi/g 1.72 81112008 SO 

Inorganics Analyses 
:>ercent Moisture ASTM D2216-98 60.1 % 7/8/2008 7/1012008 RP 

LabID: 20080585-09 

:lient ID: HA-41 0.0 - 0.5 

[)ate Sampled: 612012008 9:55:00 AM 

\lIatrix: Solid 

Radiochemical Analyses 
{-40 HASL300 3.87 +/- 0.870 pCi/g 1.74 8/112008 SO 

rI-208 HASL300 1.11 +/- 0.159 pCi/g 0.157 8/112008 SD 3it HASL300 2.74 +/- 0.915 pCi/g 1.17 8/112008 SD 
>, HASL300 2.34 +/- 0.750 pCi/g 0.335 8/112008 SO 

3h.l HASL300 2.57 +/- 0.261 pCi/g 0.202 8/112008 SD 

>b-214 HASL300 2.52 +/- 0.207 pCi/g 0.168 81112008 SD 

\c-228 HASL300 3.36 +/- 0.385 pCi/g 0.433 81112008 SO 

rh-234 HASL300 0.053 +/- 0.070 pCi/g 0.323 81112008 SD 

Inorganics Analyses 
>ercent Moisture ASTM D2216-98 64.1 % 7/812008 711012008 RP 

:"ab ID: 20080585-10 

:Iient ID: HA-4/ 0.5 - 1.0 

late Sampled: 612012008 9:57:00 AM 

\lIatrix: Solid 

Radiochemical Analyses 
(-40 HASL300 2.65 +/- 1.02 pCi/g 0.876 8/112008 SO 

rJ-208 HASL300 0.748 +/- 0.134 pCi/g 0.122 81112008 SO 

3i-212 HASL300 129 +/- 0.840 pCi/g 1.04 81112008 SO 
)b-212 HASL300 2.24 +/- 0.300 pCi/g 0.138 8/112008 SO 

3i-214 HASL300 2.57 +/- 0.299 pCi/g 0.200 8/112008 SO 
)b-214 HASL300 2.92 +/- 0.280 . pCi/g 0.155 81112008 SO 

\'c-228 HASL300 2.04 +/- 0.297 pCi/g 0.301 81112008 SD 

lh-234 HASL300 0+/- 0.565 pCi/g 1.13 81112008 SO 

) .oisture 
Inorganics Analyses 

ASTM 02216-98 58.4 % 7/8/2008 111012008 RP 

BDL = Below Detection Limit 
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Lab Approval:

BDL = Below Detection Limit

Client: IEM 

,~ Client Project 9400529.05 

~~ .. \.~ Lab Number: 20080585 .! .. ,f . 
Date Reported: 911112008 

.treach Date Received: 7/8/08 

oratory Page Number: 50f5 

311 North Aspen 
Broken Arrow, OK 74012 
(918) 251-2515 
FAX (918) 251·0008 

Lab Approval: 

• 

• 
BDL = Below Detection Limit 



ANALY'I• I'iIH:UUt I ANU r-'LAIN OF CUSTODY RECORD

-SHIELDALLOY METALLURGICAL CORPUF nON
RO. BOX 768,12 WEST BOULEVARD
NEWFIELD, NJ 08344 (609) 692-4200

A -

ANALYSESAA'

7.
A

ProJect No.' Pr6,, c/ Ab,': 94oo5* a~. 05 Chain of Custody
Tape No:

Sampler: (Print Name) Purchase
Order: 9K/

,~1

rDH*

Number
Containe

/ REMARI4
Sample No.1
Identification

Collection
Date Time

Lab Sample
Number

Sample
Matrix

rf
re/

Preserv.
..- . ... ,'- ., .. .. . ..... ... ...... ...- - -- -"_ _ __,,_, .. .. / , -r . ... . . ... . . .

HA 14:40 _____

/r,,.. o.s'-i.o / 11:3 ____ __ _ _ _ _ ___ _ _ _ _ _

:I •-3/1.5- :.O 11:41 __ _ __ __,_ __

*I/iA-3/3.O-S.5) ,,p47 ___ __ ___..__

Relir u~shedB :l:,qu,' l t/" '" •IDt-ime Rece y:.SInat )t ae Tm

n:4

2. 2.___

3. _ _ _ _ _ _ _ _ 3.
Sample Disposal Method:' Disposed By; (Signature) "

SAMPLE COLLECTOR/WITNESS: (Signature) ANALYTICAL LABORAT•oRY'AND CONTA•CT:

002605
It required pH should be taken within 15 minutesof sample collection time.
Record result In the corresponding row.

L=Liquid S=Sludge
S=Solid O=Other (Specify) Page - of_

ANALY::»I::» Ht:YUt:~ I ANU ,-. 

SHIELDALLOY METALLURGICAL COR 
P.o. BOX 768, 12 WEST BOULEVARD 
NEWFIELD, N~ 08344 • (609) 692·4200 

Project No: ':'" ,/'} • .I AI ... ,'::", ", rV~cr IV" 

Sampler: (Print Name) 

Time 

tJ./f, 05 Chain of Custody 
No: 

Purchase 
Order: 

Lab Sample 
Number 

IN OF CUSTODY RECORD 

Number of 
Containers/ 
REMARKS 

7' 
'~~~~~~~--+-~~+-~~r---~------~~--~---+~--~--~---+----+---~--~----~--~--~ 8; 
q,~~'----+-;--r~~--r-+---+------+-T--+--~~~--4---+---~~~-4----------~ 

10, 
~~~----~~--+-~~+-----r------------r----~---+~~r-~~---+----~~~~~~~~~----~ 

2. 

: (Signature) 

002605 
• If required pH should be taken 15 minutes of sample collection time. 

Record res.ult In the corresponding row. 
L=Liquid S=Sludge 
S=Solld O=Other (Specify) Page ___ of __ 
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• II Measured II Calculated I 

STORAGE YARD SUBSURFACE SOIL SAMPLING SUMMARY 
Shieldalloy Metallurgical Corporation 

Gross 
Net 

Screeni 
Sampling Depth Screenin Error Error Th-232 U-238 Ra-226 Th-232 Error U-238 Error Ra-226 Error 

Sample ID Location 
Method 

Notes 
(tt) 9 Result (95%) 

ng 
(95%) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (95%) (pCi/g) (95%) (pCi/g) (95%) 

Result 
(cpm) (com) 

Sampled every 0.5 ft from surface to 4.5 feet below ground surface 
HA-l Background Hand Auger (bgs) o to 0.5 5835 153 0 2 1 1 

Generally light red-brown fine to coarse sands 0.5 to 1 5835 153 0 2 1 1 
Refusal at 4.5 feet bgs 1 to 1.5 5835 153 0 0.625 0.548 0.684 2 1 1. 

1.5 to 2 5835 153 0 2 1 1 
2 to 2.5 5835 153 0 2 1 1 
2.5 to 3 5835 153 0 2 1 1 
3 to 3.5 5835 153 0 2 1 1 
3.5 t04 5835 153 0 2 1 1 
4 to 4.5 5835 153 0 2 1 1 

HA-2 Background Hand Auger Sampled every 0.5 ft from surface to 4 feet bgs o to 0.5 5835 153 0 2 1 1 
Generally brown to yellow-brown trending to red-brown fine to 
coarse sands 0.5 to 1 5835 153 0 2 1 1 
Refusal at 4 feet bgs 1 to 1.5 5835 153 0 2 1 1 

1.5 to 2 5835 153 0 2 1 1 
2 to 2.5 5835 153 0 0.724 0.528 0.429 2 1 1 
2.5 to 3 5835 153 0 2 1 1 
3 to 3.5 5835 153 0 2 1 1 
3.5 t04 5835 153 0 2 1 1 
4 to 4.5 5835 153 0 2 1 1 

-
Between Areas 

HA-5 6&7 Test Pit Dark gray/brown sand with slag to 4 ft bgs o to 0.5 18674 273 12839 313 15 2 12 1 9 1 •• J 

Hand Auger Red brown sand & gravel, trace silt, medium dense 4 ft to 7 ft bgs 0.5 to 1 35495 377 29660 407 32 2 25 1 19 1 
Perched water at 4.5 ft bgs 1 to 1.5 50265 448 44430 474 48 2 38 1 28 1 
Sampled every 0.5 ft from surface to 7 ft bgs 1.5 to 2 16739 259 10904 301 13 2 10 1 8 1 

2 to 2.5 7460 173 1625 231 3 2 2 1 2 1 
Gauged adjacent well SCll S(R) - water at 13 ft bgs; supports 
perched ground water at 4.5 ft at HA-5 2.5 to 3 7317 171 1482 230 3 2 2 1 2 1 

3 to 3.5 6212 158 377 220 2 2 1 1 2 1 
3.5 t04 5835 153 0 216 2 2 1 1 1 1 
4 to 4.5 5835 153 0 216 2 ·2 1 1 1 1 
4.5 to 5 5835 153 0 216 2 2 1 1 1 1 

. 5 to 5.5 5835 153 0 216 2 2 1 1 1 1 
5.5 to 6 5835 153 0 216 2 2 1 1 1 1 
6 to 6.5 5835 153 0 216 2 2 1 1 1 1 
6.5 to 7 5835 153 0 216 2 2 1 1 1 1 

West Side of 
HA-4 Area 8 Test Pit Sampled every 0.5 ft from surface to 4.5 ft bgs o to 0.5 8346 183 2511 238 3.360 0.053 2.570 4 2 3 1 3 1 

Slag intermixed with sand 0 - 1.5 ft bgs 0.5 to 1 8460 184 2625 239 2.040 0.000 2.570 4 2 3 1 3 1 
Black finelmed sand & silt from 0.5 to 2 ft bgs 1 to 1.5 6138 157 303 219 2 2 1 1 2 1 
Brown flm sand, some silt, trace gravel 2.0 to 3.0 ft bgs 1.5 to 2 5922 154 87 217 2 2 1 1 1 1 

2 to 2.5 5835 153 0 216 2 2 1 1 1 1 
2.5 to 3 5835 153 0 216 2 2 1 1 1 1 
3 to 3.5 5835 153 0 216 2 2 1 1 1 1 
3.5 t04 5835 153 0 216 2 2 1 1 1 1 
4 to 4.5 5835 153 0 216 2 2 1 1 1 1 

It orange brown flc sand & silt; little clay; damp little f gravel 3.0 to 
5.0 ft bgs 4.5 to 5 5835 153 0 216 2 2 1 1 1 1 



Gross 
Net 

Screeni 
Sampling 

Notes 
Depth Screenin Error Error Th-232 U-238 Ra-226 Th-232 Error U-238 Error Ra-226 Error 

Sample ID Location 
Method (tt) 9 Result (95%) 

ng 
(95%) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (95%) (pCi/g) (95%) (pCi/g) (95%) 

Result 
(cpm) (com) 

Southwest Side 
IHA-3 of Test Pit Sampled every 0.5 ft from surface to 5.5 ft bgs o to 0.5 35881 379 30046 409 26.900 1.190 18.300 33 2 26 1 20 1 

Area 3, 
between Areas Intermixed sand & slag from 0 to 2.5 ft bgs 0.5 to 1 25683 321 19848 355 29.100 58.500 13.600 22 2 17 1 13 1 

Lt brown FIC sand, some silt, some FIC gravel, some slag, cobbles, 
.. 

3&4 boulders 0 to 2 ft bgs 1 to 1.5 12637 225 6802 272 18.700 3.300 6.260 9 2 7 1 6 1 
1.5 to 2 12492 224 6657 271 4.840 0.000 10.900 8 2 6 1 5 1 
2 to 2.5 9326 193 3491 246 5 2 4 1 4 1 

Lt brown FIC sand & silt, FIC gravel, slag, highly cemented 2 to 2.5 
ft bgs 2.5 to 3 7151 169 1316 228 3 2 2 1 2 1 

Dk brown F sand & silt, some F gravel, very dense 2.5 to 4 ft bgs 3 to 3.5 5988 155 153 218 0.787 0.000 0.726 2 2 1 1 2 1 
3.5 to 4 6022 155 187 218 0.861 2.610 1.010 2 2 1 1 2 1 

Lt red brown FIC sand, It silt, trace clay, some F gravel, dense to 
medium dense 4 to 5.S ft bgs 4 to 4.5 5936 154 101 217 2 2 1 1 1 1 

4.5 to 5 5835 153 0 216 2 2 1 1 1 1 
5 to 5.5 5835 153 0 216 2 2 1 1 1 1 

Between Areas 
IHA-6 4 and6 Test Pit Sampled every 0.5 ft from surface to 4.5 ft bgs o to 0.5 8134 180 2299 237 4 2 3 1 3 1 

Red brown FIC sand, some F gravel, little silt, lightly cemented 0 to 
1.3 ft bgs 0.5 to 1 7232 170 1397 229 3 2 2 1 2 1 

• Dark brown F sand & silt, little clay, trace roots, very dense 1.3 to 3 
ft bgs 1 to 1.5 6036 155 201 218 2 2 1 1 2 1 
Lt orange brown fine sand, little fine gravel 3 to 4.5 ft bgs 1.5 to 2 5835 153 0 216 2 2 1 1 1 1 

/' 2 to 2.5 5835 153 0 216 2 2 1 1 1 1 '" 
2.5 to 3 5835 153 0 216 2 2 1 1 1 1 
3 to 3.5 5835 153 0 216 2 2 1 1 1 1 
3.5 t04 5835 153 0 216 2 2 1 1 1 1 
4 to 4.5 5835 153 0 216 2 2 1 1 1 1 

• 
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Figure 11. - Map showing the generenzed potentlornetc surface of the

Kk*wood Formialon In southern Now Jersey.

, 
• 

40' 

• 

o 

39· 

• 

EXPLANA nON 

fl(flH ........... 
C,,'crop Qr'o of K"".ood F"oftnotior 

-'60~ 
Pot."tlom.tric Contour 

ShOw. oUit_d. 0' potentlom.tric 
'''''OCI. Contour in"tYo' 20 f •• t 

Oaturft "il ,".0" "0 f.v.1. 

lS. 

Well 01 botjn9 

N.lmber is ollitude of .Ol~' s"rfo(e. 

Datum i. m.Jn sea le,.1. 
Data obtoin.d durin, t963-6~. 

---._--

\ . 
\ 

I 

. 
I 

/<,:::::-.-- -',.-'"--' 
,"­
\ 

'. '-, 
') 

,r' 

./ 
r MIDDLESEX 

o 5 
III., I 

10 MILES 
1 

Figure ". - Map showing the genersllzed potentiometric surface d the 
K1rkwood Formation In southern New Jersey, 

70· 

40· 



ATTACHMENT K

Figure 3

• 

• 

ATTACHMENT K 

Figure 3 



• : . . .

'SI

-fgute 9.-map Awing generalized contours. on the ater table and

" 

" 
i: 

.. ~: 
F ..... 

PENNSYLVANIA' 

~'" •• ,1, •• 

D . . ~".'" .' ... Io·.~~~ ..... 
;.::';~~t:;::: 

""""' ... ',' ........ ' ........ - ..... _ ... - ... , ..... .., ..... ,." .. ~ .. ' ...... 
,,"'0" .. 0'" .. ':::-;.::;;~ . •. :-'. ___ 

~.'2::: . 
_ .•••• , .... pO, ............ " ..... , 
. ... , ................. ,..--: . .. 

10 ........ " ............. .. 
" ;' 

',,: 

" 

fig~;e 9.~M~I'· ;i.owi~~~~nNal;.ed contourJon t';. ,.;~;./ tabl. anc/ 
'~f'l""'nl;""" "':';"""" ... r~!1I~"f.~ ';n: ~;,,. . h~'~'· ni :th,; rn";'fl'~" <n.n;.'-' .. ", 

n .... · 



ATTACHMENT K

Figure 4

• 

'. 

• 

ATTACHMENT K 

Figure 4 



FARMLAND MAP
SIoucester County, New Jersey

Preserved Farmland

Form Assessed Properties (Class 3A and 38)-Formi Assessed Property Under developmentr
iFMunicipal 8 year Program-s

SState 8 year Progarams

2009 Fa"ns--Pending Applications

2008 Pending Applications
SPinelands Boundaries

Mun•cipol Boundonnes

~JCount), Boundares

Land Parcels

Preserved Open Space- Water Body

N

S
NJ Pinelands

CAMDEN
COUNTY

Pilesgrove township

NootafWni cr$Or

Manningflon Towsnship

Upper Filtsgrove Township

Els
4
rer Ssya -~

/

All

Quirnt on 7ownship

away Township

\/

.4 /

\ /"

" CUMBERLAND

Pittsgrove Toawnship

W RRIS LAND CONSERVANCY

~j-~S MuF G CENTER
Inn finr A-0

Bnroen 5N 07005
Mop Produecd Decemb&e 6 2007

[S E'

COUNIY
0 1 2 4 6 8

Miles

FARMLAND MAP 
loucester County, New Jersey 
Preserved Formland 

Form Assessed Properties (Closs 3A and 38) 

Farm Assessed Property Under development 

2009 Forms··Pending Applications 

County BoundOfies 

Land Parcels 

o Preserved Open Space 

. woterSOdy 

Mannington Township 

Pilesgrove Township 

/---, 
woo~stown1Boro 

I I 
I I '-_-J 

Upper Pill,grove Township 

o 2 - -

/ 
/ ­

;' 

CU~BERLAND 
COUNTY 

4 6 

t ...... '\--- __ _ 
Elfer B~ro ------
J--.4 , 

/ 

,I' 

, 
Piflsgrove Town.hlp I 

t ., 
\ 

t 
f 

I 

l-/J NJ Pinelands 

CAMDEN 
COUNTY 



ATTACHMENT K

Figure 5

• ! 

ATTACHMENT K 

:e 
. ,,'/ 

Figure 5 

• 



N

1WDak green
leayvege bles

Diffic~ult to st

abba9t

No growth-
wcently plowec

New Housing
Development

CTRC
21 Griffin Road North
Windsor, CT 06095
(860) 298-9692

.- - j SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NEW JERSEY

FIGURE I
AGRICULTURAL OBSERVATIONS IN AREAS

SURROUNDING SMC JULY 24-25,2007
0 1000

SCALE FEET

0
SCAE IL
SCALE MILE

I Date: 08/07 I Project No. 105106-000100.000000
I Date: 08/07 Proiect No. 105106.000100.000000

o 
,..-..-~-
SCALE 

1000 
! 

FEET 

o 
i 
SCALE 

Dark green 
leafy 

vegetables 

1/2 
! 

MILE 

SHIELDALLOY METALLURGICAL CORPORATION 
NEWFIELD, NEW JERSEY 

FIGURE 1 
AGRICULTURAL OBSERVATIONS IN AREAS 

SURROUNDING SMC JULY 24-25,2007 



APPENDIX F -
HYDROLOGIC DATA FOR THE MAURICE RIVER BASIN

• 

APPENDIX F -:-
HYDROLOGIC DATA FOR THE MAURICE RIVER BASIN 

• J 

• 



APPENDIX F - HYDROLOGIC DATA FOR THE MAURICE RIVER BASIN

Surface Water Records - Maurice River at Norma
Surface Water Records - Various Hudson Branch Locations
Low-Flow Characteristics and FlowDuration of New Jersey Streams - Maurice
River.Data
Table F-1 - Summary of NJPDES Discharge Flow Data 2000 - Present
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Low-Flow Characteristics and Flow Duration of New Jersey Streams - Maurice 
RiverData 
Table F-l - Summary o,f ,NJPDES Discharge Flow Data 2000 - Present 
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SUSGS
science for a changing world

Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ

MAURICE RIVER BASIN

LOCATION.--Lat 39029'44", long 75004'37" referenced to North American Datum of 1983, Pittsgrove Township, Salem County, NJ, Hydrologic Unit
02040206, on right bank just upstream from bridge on Almond Road (County Route 540) at Norma, 0.8 mi downstream from Blackwater Branch, and
2.9 mi west of Vineland.

DRAINAGE AREA.-1 12 mi2.

SURFACE-WATER RECORDS

PERIOD OF RECORD,--July 1932 to current year. Monthly discharge only for December 1933, published in WSP 1302.

REVISED RECORDS.--WSP 1382: 1933. WDR NJ-79-1: 1967(P). WDR NJ-82-2: Drainage area. WDR US-2007: 2000, 2003.

GAGE.--Water-stage recorder and crest-stage gage. Concrete control since Dec 27, 1937. Datum of gage is 46.94 ft above NGVD of 1929.

REMARKS.-Records fair. Occasional regulation by lakes and ponds above station. Several measurements of water temperature were made during the
year. Satellite gage-height telemetry at station.

PEAK DISCHARGES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 380 ft3/s and (or) maximum ():

Discharge Gage height
Date lime (ft3/s) (ft)

Mar 9 0430 *227 *3.05

U.S. Department of the Interior
U.S. Geological Survey

_USGS 
• science for a changing world 

• 

• 

Water-Data Report 2008 

01411500 MAURICE RIVER AT NORMA, NJ 
MAURICE RIVER BASIN 

LOCATION.--Lat 39°29'44", long 75°04'37" referenced to North American Datum of 1983, Pittsgrove Township, Salem County, NJ, Hydrologic Unit 
02040206, on right bank just upstream from bridge on Almond Road (County Route 540) at Norma, 0.8 mi downstream from Blackwater Branch, and 
2.9 mi west of Vineland. ' 

DRAINAGE AREA.-ll2 mi2• 

SURFACE-WATER RECORDS 

PERIOD OF RECORD.--July 1932 to current year. Monthly discharge only for December 1933, published in WSP 1302. 

REVISED RECORDS.--WSP 1382: 1933. WDR NJ-79-1: 1967(P). WDR NJ-82-2: Drainage area. WDR US-2007: 2000, 2003. 

GAGE.--Water-stage recorder and crest-stage gage. Concrete control since Dec 27,1937. Datum of gage is 46.94 ft above NGVD of 1929 .. 

REMARKS.-Records fair. Occasional regulation by lakes and ponds above station. Several measurements of water temperature were made during the 
year. Satellite gage-height telemetry at station. 

PEAK DISCHARGES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 380 ft3/s and (or) maximum (*): 

U.S. Department of the Interior 
U.S. Geological SlIrvey 

Discharge Gage height 
Date Time (ft'/s) (ft) 

Mar 9 0430 '*227 *3.05 



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ--Continued

DISCHARGE. CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2001

DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1 48 105 78 182 143 146 135 152 126 90 54 43
2 48 96 80 173 185 145 148 144 119 86 53 43
3 48 89 123 159 192 138 145 137 115 68 53 41
4 48, 86 126 142 191 135 157 133 142 62 50 41
5 48 83 119 132 187 156 163 127 180 71 48 41

6 49 87 113 130 179 166 172 124 173 94 47 55
7 51 88 105 127 176 168 *176 121 180 108 46 88
8 50 85 106 123 163 209 169 119 167 95 42 90
9 51 82 107 125 151 227 161 178 145 81 41 96

10 72 80 108 124 148 227 153 221 128 75 49 98

11 83 78 107 141 142 226 147 204 112 71 75 87
12 89 76 103 152 136 219 155 210 104 67 91 81
13 79 79 102 148 166 207 168 226 98 64 91 81
14 73 82 109 156 208 191 152 215 94 63 92 76
15 68 82 107 153 210 180 141 205 91 65 91 72

16 65 85 140 147 209 172 135 200 86- 61 94 68
17 63 81 154 140 198 165 130 202 85 59 96 64
18 61 79 150 175 188 150 128 187 87 54 90 61
19 64 79 141 181 180 148 .125 186 91 54 80 58
20 73 80 133 177 169 162 122 183 83 54 70 55

21 70- 80 125 162 161 160 121 192 81 52 63 54
22 69 80 118 155 158 152> 119 186 80 51 59 53
23 67 82 121, 149 163 149 118 180 80 50 54 52
24 76 88 136 143 161 145 116 170 79 61 53 51
25 105 85 132 142 159 142 112 158 82 59 52 50

26 101 88 129 139 157 138 111 146 80 57 50 59
27 140 91 129 136 162 134 111 134 76 56 48 55
28 156 87 124 131 158 133 123 128 80 60 43 61
29 155 83 159 115 150 133 163 131 78 61 44 69
30 132 81 171 115 --- 130 158 128 83 58 46 67
31 116 --- 185 124 --- 130 --- 124 --- 56 43 ---

Total 2,418 2,527 3,840 4,498 4,950 5,083 4,234 5,151 3,205 2,063 1,908 1,910
Mean 78.0 84.2 124 145 171 164 141 166 107 66.5 61.5 63.7
Max 156 105 185 182 210 227 176 226 180 108 96 98
Min 48 76 78 115 136 130 111 119 76 50 41 41
Cfsm 0.70 0.75 1.11 1.30 1.52 1.46 1.26 1.48 0.95 0.59 0.55 0.57
In. 0.80 0.84 1.28 1.49 1.64 1.69 1.41 1.71 1.06 0.69 0.63 0.63

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1933- 2008, BY WATER YEAR (WY)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Mean 112 139 168 189 199 228 227 187 146 122 120 118
Max 266 330 385 380 418 427 437 387 325 333 327 591
(WY) (1990) (1973) (1973) (1936) (1939) (1979) (1984) (1958) (2003) (1975) (1958) (1940)
Min 48.6 46.7 57.1 64.7 69.4 89.9 90.9 79.5 57.7 35.6 32.1 40.6
(WY) (1966) (1966) (1966) (1966) (2002) (2002) (1966) (1977) (1966) (1966) (2002) (1965)

-2-

Day 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

Total 
Mean 
Max 
Min 
Cfsm 
In. 

Mean 
Max 
IWY) 
Min 
IWY) 

Oct 

48 
48 
48 
48. 
48 

49 
51 
50 
51 
72 

83 
89 
79 
73 
68 

65 
63 
61 
64 
73 

70. 
69 
67 
76 

105 

Nov 

105 
96 
89 
86 
83 

87 
88 
85 
82 
80 

78 
76 
79 
82 
82 

85 
81 
79 
79 
80 

80 
80 
82 
88 
85 

Dec 

78 
80 

123 
126 
119 

113 
105 
106 
107 
108 

107 
103 
102 
109 
107 

140 
154 
150 
141 
133 

125 
118 
121 ~ 
136 
132 

101 88 129 
140 91 129 . 
156 87 124 
155 83 159 
132 81 171 
116 185 

2,418 2,527 3,840 
78.0 84.2 124 

156 105 185 
48 76 78 

0.70 0.75, 1.11 
0.80 0.84 1.28 
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01411500 MAURICE RIVER AT NORMA. NJ-Continued 

DISCHARGE. CUBIC FEET PER SECOND 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

DAILY MEAN VALUES 

Jan Feb Mar Ap," May Jun Jul 

182 
173 
159 
142 
132 

130 
127 
123 
125 
124 

141 
152 
148 
156 
153 

147 
140 
175 
181 
177 

162 
155 
149 
143 
142 

143 
185 
192 
191 
187 

179 
176 
163 
151 
148 

142 
136 
166 
208 
210 

209 
198 
188 
180 
169 

161 
158 
163 
161 
159 

139 157 
136 162 
131 158 
115 150 
115 
124 

4,498 4,950 
145 171 
182 210 
115 136 

1,30 1.52 
1.49 1,64 

146 
145 
138 
135 
156 

166 
168 
209 
227 
227 

226 
219 
207 
191 
180 

172 
165 
150 
148 
162 

160 
152' 
149 
145 
142 

135 
148 
145 
157 
163 

172 
176 
169 
161 
153 

147 
155 
168 
152 
141 

135 
130 
128 

, 125 
122 

121 
119 
118 
116 
112 

138 III 
134 III 
133 123 
133 163 
130 158 
130 

5,083 4,234 
164 141 
227 176 
130 III 

1.46 1.26 
1.69 1.41 

152 
144 
137 
133 
127 

124 
121 
119 
178 
221 

204 
210 
226 
215 
205 

200 
202 
187 
186 
183 

192 
186 
180 
170 
158 

146 
134 
128 
131 
128 
124 

5,151 
166 
226 
119 

1.48 
1.71 

126 
119 
115 
142 
180 

173 
180 
167 
145 
128 

112 
104 
98 
94 
91 

90 
86 
68 
62 
71 

94 
108 
95 
81 
75 

71 
67 
64 
63 
65 

86 / 61 
85 59 
87 54 
91 54 
83 54 

81 
80 
80 
79 
82 

80 
76 
80 
78 
83 

3,205 
107 
180 
76 
0.95 
1.06 

52 
51 
50 
61 
59 

57 
56 
60 
61 
58 
56 

2,063 
66.5 

108 
50 
0.59 
0.69 

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1933 - 2008. BY WATER YEAR IWY) 

Oct 

Il2 
266 
(1990) 

48.6 
(1966) 

139 168 189 199 228 227 187 146 122 
330 385 380 418 427 437 387 325 333 
(1973) (1973) (1936) (1939) (1979). (1984) (1958) (2003) (1975) 

. 46.7 57.1 64.7 69.4 89.9 90.9 79.5 57.7 35.6 
" (1966) (1966) (1966) (2002) (2002) (1966) (1977) (1966) (1966) 
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Aug 

54 
53 
53 
50 
48 

47 
46 
42 
41 
49 

75 
91 
91 
92 
91 

94 
96 
90 
80 
70 

63 
59 
54 
53 
52 

50 
48 
43 
44 
46 
43 

1,908 
61.5 
96 
41 

0.55 
0.63 

Aug 

120 
327 
(1958) 

32.1 
(2002) 

Sep 

43 
43 
41 
41 
41 

55 
88 
90 
96 
98 

87 
81 
81 
76 
72 

68 
'64 
61 
58 
55 

54 
53 
52 
51 
50 

59 
55 
61 
69 
67 

1,910 
63.7 
98 
41 
0.57 
0.63 

Sep 

118 
591 
(1940) 

40.6 
(1965) 

• 

• 

• 



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ--Continued

SUMMARY STATISTICS

Calendar Year 2007 Water Year 2008 Water Years 1933 -2008
Annual total 61,535 41,787
Annual mean 169 114 163
Highest annual mean 253 1973
Lowest annual mean 67.4 1966
Highest daily mean 1,520 Apr 17 227 Mar 9,10 5,260 Sep 2, 1940
Lowest daily mean 48 Sep 30 41 Many days 20 Aug 16, 2002
Annual seven-day minimum 48 Sep 29 43 Aug 30 20 Aug 16, 2002
Maximum peak flow 227 Mar9-11 a7,360  Sep 2, 1940
Maximum peak stage 3.05 Mar 9-11 8.72 Sep 2, 1940
Instantaneous low flow 39 Aug 8, Sep 5 20 Aug 15, 2002
Annual runoff (clsm) 1.51 1.02 1.45
Annual runoff (inches) 20.44 13.88 19.75
10 percent exceeds 296 180 278
51 percent exceeds 126 114 143
90 percent exceeds 61 53 67

a From rating curve extended above 3,000 ft3/s by logarithmic plotting, peak was highest since at least 1867, when Union Lake Dam was
built in Millville.
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Annual total 
Annual mean 
Highest annual mean 
lowest annual mean 
Highest daily mean 
lowest daily mean 
Annual seven-day minimum 
Maximum peak flow 
Maximum peak stage 
Instantaneous low flow 
Annual runoff (c1sm) 
Annual runoff (inches) 
10 percent exceeds 
50 percent exceeds 
90 percent exceeds 
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SUMMARY STATl5nCS 

Calendar Year 2007 
61,535 

169 

1,520 Apr 17 
48 Sep 30 
48 Sep 29 

1.51 
20.44 

296 
126 
61 

-Water Year 2008 

41,787 
114 

227 Mar 9,10 
41 Many days 
43 Aug 30 

227 Mar9-11 
3.05 Mar 9-11 

39 Aug 8, Sep 5 
1.02 

13.88 
180 
114 
53 

Water Years 1933 - 2008 

163 
253 1973 

67.4 1966 
5,260 Sep 2,1940 

20 Aug 16,2002 
20 Aug 16,2002 

~,360 Sep 2,1940 
8.72 Sep 2,1940 

20 Aug 15,2002 
1.45 

19.75_ 
278 
143 
67 

a From rating curve extended above 3,000 fi3/s by logarithmic plotting, peak was highest since at least 1867, when Union Lake Dam was 
built in Millville. 
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01411500 MAURICE RIVER AT NORMA, NJ-Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1953, 1962-63, 1965 to September 1997, December 1998 to current year.

PERIOD OF DAILY RECORD.--
DISSOLVED OXYGEN: August and September 2007.
DISSOLVED OXYGEN PERCENT OF SATURATION: August and September 2007.
PH: November 1992 to April 1994, August and September 2007.
SPECIFIC CONDUCTANCE: January 1980 to November 1986, November 1992 to September 1994, August and September 2007.
WATER TEMPERATURE: January 1980 to November 1986, November 1992 to September 1994, August and September 2007.

REMARKS--Cooperative Network Site Descriptor Watershed Integrator, New Jersey Department of Environmental Protection Watershed Management
Area 17. The samples on Jul 29 and Sep 16 were for the National Monitoring Network. The sample on Aug 27 was for both networks.

COOPERATION.--Physical measurements and samples for laboratory analyses on Nov 20, Feb 26, May 14, and Aug 27 were provided by personnel of the
NJ Department of Environmental Protection. Determinations of dissolved ammonia, dissolved orthophosphate, and suspended residue on those dates
were performed by the NJ Department of Health and Senior Services, Environmental and Chemical Laboratory.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 1 of 5
[Remark codes: <, less than; E, estimated.]

Turbdty UV UV Specif-
white absorb- absorb- Dis- pH, ic

Instan- light. ance. ance, Bare- solved water, conduc- Hard-
taneous dot ang 254 ne. 280 nm, metric Dis- oxygen., unfitrd tance, Temper- Temper- ness,

dis- 90+/-30 wat fit wat fIt pres- solved percent field, wat unf ature, ature, water,
charge, corrctd units units sure, oxygen, of sat- std pS/cm , air, water, mg/L as

Date Time ft3/s NTRU Icm /cm mm Hg mg/L uration units 25 degC deg C dog C CaCO3
(00061) (63676) (50624) (61726) (00025) (00300) (00301) (00400) (00095) (00020) (00010) (00900)

Nov
20... 0830 80 1.1 .128 .102 765 9.5 83 6.6 118 7.5 9.3 24

Feb
26... 0800 157 1.7 .198 .151 756 10.2 81 6.5 137 4.0 6.8 26

May
14... 0800 217 2.8 .602 .471 765 7.0 68 6.3 98 13.5 14.0 20

Jul
29... 1020 62 2.5 .144 .114 761 8.2 94 6.6 110 27.5 22.2 22

Aug
27 ... 0900 49 1.4 .163 .127 764 7.5 80 6.6 117 19.0 19.1 23

Sep
16... 1100 68 1.8 .171 .133 765 8.2 92 6.5 113 19.0 21.1 22

-4--
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01411500 MAURICE RIVER AT NORMA. NJ-Continued 

WATER-QUAlITY RECORDS 

PERIOD OF RECORD.--Water years 1953, 1962-63, 1965 to September 1997, December 1998 to current year. 

PERIOD OF DAILY RECORD:--
DISSOLVED OXYGEN: August and September 2007. 
DISSOLVED OXYGEN PERCENT OF SATURATION: August and September 2007. 
PH: November 1992 to April 1994, August and September 2007. 
SPECIFIC CONDUCTANCE: January 1980 to November 1986, November 1992 to September 1994, August and September 2007. 
WATER TEMPERATURE: January 1980 to November 1986, November 1992 to September 1994, August and September 2007. 

REMARKS.--Cooperative Network Site Descriptor. Watershed Integrator, New Jersey Department of Environmental Protection Watershed Management 
Area 17. The samples on Jul29 and Sep 16 were for the National Monitoring Network. The sample on Aug 27 was for both networks. 

COOPERATION.--Physical measurements and samples for laboratory analyses on Nov 20, Feb 26, May 14, and Aug 27 were provided by personnel of the 
NJ Department of Environmental Protection. Determinations of dissolved ammonia, dissolved orthophosphate, and suspended residue on those dates 
were performed by the NJ Department of Health and Senior Services, Environmental and Chemical Laboratory. 

WATER-QUAlITY DATA 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Part 1 of 5 
[Remark codes: <, less than; E. estimated.) 

Turbdty UV UV Specif-
white absorb- absorb- Dis- pH. ic 

Instan- light ance. ance. Baro- solved water. conduc- Hard-
taneous detang 254nm. 280nm. metric Dis- oxygen •. unfltrd tanee. Temper- Temper- ness. 

dis- 90+/-30 watflt watflt pres- solved percent field. watunf atura. ature. water. 
charge, corrctd units units sure, oxygen. of sat- std JlS/cm . air. water. mg/Las 

Date Time ft3Is NTRU lem Icm mmHg mg/L uration units 25degC degC degC CaC03 
(00061) (63676) (50624) (61726) (00025) (00300) (00301) (00400) (00095) (00020) (00010) (00900) 

Noy 
20 ..• 0830 80 l.l .128 .102 765 9.5 83 6.6 118 7.5 9.3 24 

Feb 
26 ••• 0800 157 1.7 .198 .151 756 10.2 81 6.5 137 4.0 6.8 26 

May 
14 ... 0800 217 2.8 .602 0471 765 7.0 68 6.3 98 13.5 14.0 20 

Jul 
29 ... 1020 62 2.5 .144 .114 761 8.2 94 6.6 110 27.5 22.2 22 

Aug 
11 ... 0900 49 104 .163 .127 764 7.5 80 6.6 117 19.0 19.1 23 

Sep 
16. .. 1100 68 1.8 .171 .133 765 8.2 92 6.5 113 19.0 21.1 22 

-4-
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Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ--Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 2 of 5
[Remark codes: <, less than; E, estimated.]

ANC, Alka- Alka- Bicar- Residue
wat unf linity, linity, bonate, water,

Magnes- Potas- fixed wat fit wat fit wat fit Chlor- Ruor- Silica, fltrd,
Calcium ium, sium, Sodium, end pt, fxd end inf tit infl pt ide, ide, water, Sulfate sum of
water, water, water, water, lab, lab, field, titr., water, water, fltrd, water, consti-
fltrd, fitrd, fitrd, fitrd, mg/L as mg/L as mg/L as field, fitrd, fitld, mg/L as fltrd, tuents

Date mg/L mg/L mg/L mg/L CaCO3 CaC03 CaCO3 mg/I. mg/L mg/L . Si02 mg/L mg/L
(00915) (00925) (00935) (00930) (90410) (29801) (39086) (00453) (00940) (00950) (00955) (00945) (70301)

Nov
20... 5.02 2.79 2.32 10.2 9 .. .. .. 15.7 <.12 7.8 10.6 69

Feb
26... 5.47 2.91 2.05 12.8 7 .. .. .. 20.8 <.12 7.1 12.1 76

May
14... 4.12 2.29 1.82 8.64 9 .. .. .. 14.8 <.12 5.8 8.14 55

Jul
29... 4.49 2.49 2.34 9.48 -- 12 10 12 15.5 <.12 5.51 6.70 E60

Aug
27... 4.73 2.69 2.27 11.3 12 12 .. .. 15.9 <.12 5.67 8.36 E66

Sep
16... 4.63 2.60 2.23 9.85 -- 12 E9 EIO 15.8 <.12 5.53 8.64 E61

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 3 of 5
[Remark codes: <, less than; E, estimated.]

Residue Ammonia Ammonia Nitrate Partic- Ortho-
on Residue + + + ulate Total Total phos- Phos-

evap. total org-N, org-N, Ammonia nitrite Nitrate Nitrite nitro- nitro- nitro- phate, phorus,
at non- water, water, water, water water, water, gen, gen, gen, water, water,

180degC filter- fltrd, unfltrd fltrd, fltrd, fltrd, fitrd, susp, water, water, fitrd, fltrd,
wat fit able, mg/L mg/L mg/L mg/L mg/L mg/I. water, fitrd, unfitrd mg/I. mg/L

Date mg/L mg/I. as N asN asN asN asN as N mg/L mg/L mg/L as P as P
(70300) (00530) (00623) (00625) (00608) (00631) (00618) (00613) (49570) (00602) (00600) (00671) (00666)

Nov
20D.. 82 3 .31 .034 2.03 --.. E.04 2.3 E2.4 <.010 E.006

Feb
26... 91 4 .27 -- .019 1.97 .. .. .05 2.2 2.3 <.010 E.007

May
14... 88 2 .51 -- .016 .85 .. .. .07 1.4 1.4 <.010 .013

Jul
29... 76 -- .29 .29 <.020 1.60 1.60 .003 E.02 1.9 E1.9 E.005 .006

Aug
27... 73 3 .38 .32 .029 1.72 1.72 .003 E.04 2.1 E2.1 E.004 .008

Sep
16... 70 -- .31 .31 .022 1.43 1.43 .003 .04 1.7 1.7 <.006 .008

-5-
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01411500 MAURICE RIVER AT NORMA. NJ-Continued 

• WATER-QUALITY DATA 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Part 2 of 5 
[Remark codes: <. less than; E. estimated.) 

ANC, Alka- Alka- Bicar- Residue 
watunf linity, linity, bonate, water, 

Magnes- Potas- fixed watflt watflt watflt Chlor- Ruor- Silica, Dtrd. 
Calcium ium, sium, Sodium, end pi. fxdend inftit inDpt ide, ide, water, Sulfate sum of 
water. water, water, water. lab, lab, field, titr., water, water, fltrd. water, consti-
Otrd, Dtrd, Dtrd, Dtrd, mg/las mg/las mg/las field, fltrd, Otrd, mg/las fbrd, toents 

Date mg/l mg/l mg/l mg/l CaC03 CaC03 CaC03 mg/l mg/l mg/l Si02 mg/l mg/l 
(00915) (00925) (00935) (00930) (90410) (29801) (3908&) (00453) (00940) (00950) (00955) (00945) " (70301) 

Nov 
20 ... 5.02 2.79 2.32 10.2 9 15.7 <.12 7.8 10.6 ' 69 

Feb 
26 ... 5.47 2.91 2.05 12.8 7 20.8 <.12 7.1 12.1 76 

May 
14 ... 4.12 2.29 1.82 8.64 9 14.8 <.12 5.8 8.'14 55 

Jul 
29 ... 4.49 2.49 2.34 9.48 12 10 12 15.5 <.12 5.51 6.70 E60 

Aug 
71 ... 4.73 2.69 2.27 11.3 12 12 15.9 <.12 5.67 8.36 E66 

Sep 
16 ... 4.63 2.60 2.23 9.85 12 E9 EIO 15.8 <.12 5.53 8.64 E61 

WATER-QUALITY DATA 

• WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 
Part 3 of 5 

[Remark codes: <, less than; E. estimated.) 

Residue Ammonia Ammonia Nitrate Partic- Ortho-
on Residue + + + ulate Total Total phos- Phos-

evap. total org-N. org-N, Ammonia nitrite Nitrate Nitrite nitro- nitro- nitro- phate. ' phorus. 
at non- water, water, water, water water, water, gen. gen. gen, water, water. 

180degC filter- Otrd, unfhrd fhrd, Otrd, Otrd, fhrd. susp. water, water. Otrd, Dtrd, 
watfh able, mg/l mg/l mg/l mg/l mg/l mg/l water, fhrd. unDtrd mg/l 'mg/l 

Date mg/l mg/l asN asN asN asN asN asN mg/l mg/l mg/l asP asP 
(10300) (00530) (00623) (00625) (00608) (00631) (00618) (00613) (49510) (00602) (00600) (00611) (00666) 

Nov 
20 ... 82 3 .31 .034 2.03 E.04 2.3 E2.4 <.010 E.006 

Feb 
26 ... 91 4 .27 .019 1.97 .05 2.2 2.3 <.010 E.007 

May 
14 ... 88 2 .51 .016 .85 .07 1.4 1.4 <.010 .013 

Jul 
29 ... 76 .29 .29 <.020 1.60 1.60 .003 E.02 1.9 E1.9 E.005 .006 

Aug 
71 ... 73 3 .38 .32 .029 1.72 1.72 .003 E.04 2.1 E2.1 E.004 .008 

Sep 
16 ... 70 .31 .31 .022 1.43 1.43 .003 .04 1.7 1.7 <.006 .008 

• -5-



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA. NJ--Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 4 of 5
[Remark codes: <, less than; E, estimated.]

Inor-
Phos- Total ganic Organic

phorus, carbon, carbon, carbon. Organic Organic Selen- Stront- Vana-
water, suspnd suspnd suspnd carbon, carbon, Arsenic Boron, Iron, Lithium ium, ium, dium,
unfitid sedimat sedimnt sedimnt water, water, water, water, water, water, water, water, water,

mg/L total, total, total, fltrd, unfitrd fltrd, fltrd, fltrd, fitrd, fltrd, fltrd, fltrd,
Date as P mg/L mg/L mg/L mg/L mg/L Pg/I jig/L jIg/L jg/L jig/IL jig/L Ag/L

(00665) (00694) (00688) (00689) (00681) (00680) (01000) (01020) (01046) (01130) (01145) (01080) (01085)

Nov
20 ... .009 .4 <.04 .4 3.1 -- 36 ..

Feb
26 ... .011 .4 <.04 .4 4.7 .. .. 34 ..........

May
14... .022 .9 <.04 .9 11.1 --.. 39 ...... . ....

Jul
29... .014 .2 <.04 .2 3.0 3.5 1.6 37 270 E.7 .09 27.8 .57

Aug
27 ... .013 .4 <.04 .4 3.8 4.7 1.5 42 318 E.8 .10 30.2 .59

Sep
16... .014 .5 <.04 .5 3.9 4.7 1.3 37 244 E.7 .07 30.6 .41

WATER-QUALITY
DATA

- WATER YEAR
OCTOBER 2007 TO
SEPTEMBER 2008

Part 5 of 5
[Remark codes:

<, less than;
E, estimated.]

Sus-
pended
sedi-
ment

concen-
tration

Date mg/I.
(8O154)

Nov
20.. -.-

Feb
26... --

May
14...

Jul
29...

Aug
27...

2

3
Sep

16... 3

-6-
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01411500 MAURICE RIVER AT NORMA. ~ntinued 

WATER-QUALITY DATA • WATER YEAR OCTOBER 1JXf1 TO SEPTEMBER 2008 
Part 4 of 5 

[Remark codes: <. less than; E. estimated.) 

Inor-
Phos- Total ganic: Organic: 

phorus. carbon. carbon. carbon. Organic Organic Seleo- Stront- Vana-
water. suspnd suspnd suspnd carbon. carbon. Arsenic Boron. Iron. Lithium ium. ium. dium. 
unfttnl sedimnt sedimnt sedimnt water. water. water. water. water. water. water. water. water. 
mg/l total. total. total. fHrd. unfltnl fItnI. fltrd. fItrd. fItnI. fItrd. fltrd. fltnl. 

Date asP mg/l mg/l . mg/l mg/l mg/l Ilg/l Ilg/l Ilg/l Ilg/l Ilg/L Ilg/l Ilg/l 
(00665) (00694) (D0688) (00689) (00681) (00680) (01000) (01020) (0104&) (01130) (01145) (01080) (01085) 

Nov 
20 ... .009 .4 <.04 .4 3.1 36 

Feb 
26 ••. .011 .4 <.04 .4 4.7 34 

May 
14 ... .022 .9 <.04 .9 Il.l 39 

Jul 
29 ... .014 .2 <.04 .2 3.0 3.5 1.6 37 270 E.7 .09 27.S .57 

Aug 
11 ... .013 .4 <.04 .4 3.S 4.7 1.5 42 31S E.S .10 30.2 .59 

Sep 
16 ... .014 .5 <.04 .5 3.9 4.7 1.3 37 244 E.7 .07 30.6 .41 

WATER-QUALITY . DATA 
} . WATER YEAR 

,l • OCTOBER 1JXf1 TO 
SEPTEMBER 2008 

Part 5 of 5 
[Remark codes: 

<. less than; 
E. estimated.) 

Sus-
pended 
sedi-
ment 

concen- . 
tration 

Date mg/l 
(80154) 

Nov 
20 ... 

Feb 
26 ... 

May 
14. .. 

Jul 
29 ... 2 

Aug 
11 ... 3 

Sep 
16 ... 3 • 
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Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ-Continued

WATER-OUALUTY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 1 of 7
[Remark codes: <, less than, E, estimated.]

2,6-Di- 2Chloro 2-Ethyl 4- Azin-
1-Naph- ethyl- -2',6'- -6- 3,4-Di- 3,5-Di- Chloro- alpha- phos-

thol, aniline diethyl methyl- chloro- chloro- 2methyl Aceto- Ala- Endo- Atra- methyl
water, water, acet- CIAT, aniline aniline aniline phenol, chier, chior, sultan, zino, oxen,
fitrd fltrd . anilide water, water, water, water, water, water, water, water, water, water,

0.7u GF 0.7u GF wat fit flhrd, fltrd, fltrd, fltrd, fityd, fitul, fltrd, fitud, fitrd, fitrd,
Date Pg/L pg/L Rg/L Rg/L pi/L pg/I pg/L Pg/L pg/L pg/L pg/L pg/L pg/IL

(49295) (82O60) (61618) (04040) (61620) (61625) (61627) (61633) (49260) (46342) (34362) (39632) (61635)

Jul
29... <.04 <.006 <.010 E.006 <.010 <.006 <.008 <.005 <.006 <.006 <.006 E.005 <.04

Aug
27... <.04 <.006 <.010 E.008 <.010 <.006 <.008 <.005 <.006 <.006 <.006 E.006 <.04

Sep
165.. <.04 <.006 <.010 E.008 <.010 <.006 <.008 <.005 <.006 <.006 <.006 <.007 <.04

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 2 of 7
[Remark codes: <. less than; E, estimated.]

Azin- Ben- cis- cis-
phos- flur- Car- Carbo- Chlor- Per- Propi- lambda-

methyl, alin, baryl, furan, pyrifos Chlor- methrin cona- Cyana- Cyflu- Cyhalo- Cyper- DCPA,
water, water, water, water, oxen, pyrifos water zola, zine, thrin, thrin, methrin water,
fitrd fltrd fktrd fltrd water, water, fltrd water, water, water, water, water, fltrd

0.7u GF 0.7u GF 0.7u GF 0.7u GF fltrd, fltrd, 0.7u GF fltrd, fltrd, fltrd, fltrd, fltrd, 0.7u GF
Date Pg/L AWL pg/L pg/L pg/L Pg/L AWL pg/L .pg/L pg/L pg/L pg/L pg/IL

(826M6) (82673) (82680) (82674) (61636) (38933) (82687) (79846) (04041) (61585) (61595) (61586) (82682)

Jul
29... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.002

Aug
27... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.004

Sep
16... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.003

-7-
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01411500 MAURICE RIVER AT NORMA. ru:-continued 

• WATER-DUAUTY DATA 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Part 1 of 7 
[Remark codes: <. less than; E. estimated.] 

2.~Di- 2Chloro 2-Ethyl 4- Azin-
1-Naph- ethyl- -2'.6'- ~ 3.4-Di- 3,5-Di- Chloro- alpha- phos-

thol. aniline diethyl methyl- chloro- 'chloro- 2methyl Aceto- Ala- Endo- Atra- methyl 
water. water. acel- CIAT. aniline aniline aniline phenol. chlor. chlor. suHan. zine. oxon. 
fItnI fltrd . anilide water. water. water •. water. waler. water. waler. water. water. water. 

0.7u GF 0.7uGF watflt fItnI. fltrd. fItnI. fItnI. fItrd. fItrd. fItnI. fltrd. fItnI. fItnI. 
Date /lg/l /lg/l /lg/l /lg/l /lg/l /lg/l /lg/l /lg/l /lg/l /lg/l /lg/L /lg/L /lg/l 

(49295) (82660) (61618) (04lI40) (61620) (61625) (61627) (61633) (49260) (46342) (34362) (39632) (61635) 

Jul 
29 ... <.04 <.006 <.010 E.006 <.010 <.006 <.008 <.005 <.006 <.006 <.006 E.005 <.04 

Aug 
27 •.• <.04 <.006 <.010 E.008 <.010 <.006 <.008 <.005 <.006 <.006 <.006 E.006 <.04 

Sep 
16 ... <.04 <.006 <.010 E.008 <.010 <.006 <.008 <.005 <.006 <.006 <.006 <.007 <.04 

WATER-DUALITY DATA 
WATER YEAR OCTOBER 2001 TO SEPTEMBER 2008 

Part 2 of7 
[Remark codes: <. less than; E. estimated.] 

Azin- Ben- cis- cis-
phos- flur- Car- Carbo- Chlor- Per- Propi- lambda-

• methyl. alin. baryl. furan. pyrifos Chlor- methrin cona- Cyana- Cyllu- Cyhalo- Cyper- DCPA. 
water. water. water. water. oxon. pyrifos water zole. zine. thrin. Ihrin. methrin water. 
fltrd fltrd fltrd fltrd water. water. fltrd water. water. water. water. water. fltrd 

0.7u GF 0.7u GF 0.7uGF 0.7u GF· fltrd. fltrd. 0.7u GF fItnI. fltrd. fltrd. fltrd. fltrd. 0.7u GF 
Date /lg/L /lg/L /lg/L /lg/L /lg/L /lg/L /lg/l /lg/L /lg/L /lg/L /lg/l /lg/L /lg/L 

(82686) (82673) (82680) (82674) . (61636) (38933) (82687) (79846) (04041) (61585) (61595) (61586) (82682) 

Jul 
29 ... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.002 

Aug 
27 ... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.004 

Sep 
16 ... <.120 <.010 <.060 <.020 <.06 <.005 <.010 <.006 <.020 <.016 <.004 <.014 E.003 

• -7-



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA, NJ--Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part3of7
[Remark codes: <, less than; E, estimated.]

Desulf-
inyl- Dimetb- Disuff- Disutl- Endo- Etho- Fenami-

fipro- Diazi- Dicro- Diel- oate, oton fton., sulfan EPTC, Ethion prop, phos
nil, non, tophos, drin, water, sulfone water, sulfate water, monoxon Ethion, water, sulfone

water, water, water, water, fltrd water, fltrd water, fltrd water, water, fltrl water,
ft•d, fitrd, fittd, fttd, 0.3u GF ftrd, 0.Tu GF fitrd, 0.7u GF flud. fitd, 0.7u GF fitrd,

Date pg/tL Pg/L Ag/WL Ag/LgL AL AL AgL Pg/I. Ag/L Wg/L Pg/L Pg/L
(62170) (39572) (38454) (39381) (82662) (61640) (82677) (61590) (82668) (61644) (82346) (82672) (61645)

Jul
29... <.012 <.005 <.08 <.009 <.006 <.01 <:04 <.022 <.002 <.02 <.006 <.012 <.053

Aug
27... <.012 <.065 <.08 <.009 <.006 <.01. <.04 <.022 <.002 <.02 <.006 <.012 <.053

Sep
16... <.012 <.005 <.08 <.009 <.006 <.01 <.04 <.022 <.002 <.02 <.006 <.012 <.053

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 4 of 7
[Remark codes: <, less than; E, estimated.]

Fenami- Desulf-
phos inyl- Fipro- Fipro-
sulf- Fenami- fipro- nil nil Fipro- Hexa- Ipro- Isofen- Mala- Mala- Meta-

oxide, phos, nil sulfide sultone nil, Fonoeos zinone, dione, phos, oxon. thion, laxyl,
water, water, amide, water, water, water, water, water, water, water, water, water, water,
fltrd, fltrd, wat fit fltrd, fltrd, fltrd, fltrd, fltrd, fltrd, fltrd, fltrd, fltrd, fltrd,

Date AgWL jig/L jig/L jg/l pgAL Pg/L jWg/L g/WL Pg/L AWg/L Pg/L pgAL Ag/WL
(61646) (61591) (62169) (62167) (62168) (62166) (04095) (04025) (61593) (61594) (61652) (39532) (61596)

Jul
29 ... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 .013

Aug
27... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 .015

Sep
16... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 E.015

-8-
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01411500 MAURICE RIVER AT NORMA. NJ-Continued 

WATER-QUAlITY DATA • WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 
Part 3 of7 

[Remark codes: <. less than; E. esti mated.) 

DesuH-
inyl- Dimeth- DisuH- Disul- Endo- . Etho- Fenami-
fipro- . Diazi- Diero- Diel- Date, oton foton, suHan EPTC, Etbion prop, phos 
nil, non, tophos, drin, . water, suUone water, suHate water, monoxon Ethion, water, suUone 

water, water, water, water, fltrd water, fltrd water, fltrd water, water, fltrd water, 
fItnI, fItrd, fItnI, fltrd, 0.1uGF fItnI, G.1uGF fItnI, 0.1uGF fltrd. fltrd, 0.1uGF fUrd, 

Date J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL 
(62110) (39572) (38454) (39381) (82662) (61640) (82&17) (61590) (82668) (61644) (82346) (82612) (61645) 

Jul 
29 ... <.012 <.005 <.08 <.009 <.006 <.01 <;04 <.022 <.002 <.02 <.006 <.012 <.053 

Aug 
Z1 ... <.012 <.005 <.08 <.009 <.006 <.01, <.04 <.022 <.002 <.02 <.006 <.012 <.053 

Sep " 
16 ... <.012 <.005 <.08 <.009 <.006 <.01. <.04. <.022 <.002 <.02 <006 <.012 <.053 

WATER-QUALITY DATA 
( WATER YEAR OCTOBER 2001 TO SEPTEMBER 2008 
, . ~rt4~7 

[Remark codes: <. less than; E. estimated.) 

Fenami- DesuH-
phos inyl- Fipro- Fipro-
sulf- Fenami- fipro- nil nil Fipro- Hexa- . Ipro- Isofen- Mala- Mala- Meta- • oxide, phos, nil suUide sulfone nil. Fonofos zinone, dione, phos, oxon, thion, laxyl, 

water, water. amide. water, water, water. water, water, water, water, water. water, water, 
fltrd. fltrd, watflt fltrd. fltrd, fltrd, fltrd, fltrd, fltrd, fltrd. fltrd, fltrd. fltrd, 

Date J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL J1gIL 
(61646) (61591) (62169) (62167) (62168) (62166) (04095) (04025) (61593) (61594) (61652) (39532) (61596) 

Jul 
29 ... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 .013 

Aug 
. Z1 ... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 .015 
Sep 

16 ... <.20 <.03 <.029 <.013 <.024 <.020 <.010 <.008 <.01 <.006 <.020 <.016 E.015 

• 
-8-



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA. NJ---Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 5 of 7
[Remark codes: <, less than; E, estimated.]

Methyl Pondi-
Methyl pare- Moli- Oxy- moth-

Methid- pare- thion, Metola- Metri- nate, Myclo- fluor- alin, Phorate Phorate Phosmet
athion, Oxon, water, chlor, buzin, water, butanil fen, water, Oxon, water, Oxon, Phosmet
water, water, gird water, water, ftrd water. water, fltrd water. fitrd water, water,
fitrd, fltrd, 0.7u GF fltrd, fltrd, 0.7u GF ftrd, fltrd, 0.7u GF fltrd, 0.7u GF fltrd, fltrd,

Date pg/L pg/. pg/IL pg/I. pg/L pg/L pg/a pg/L pg/L. pg/L pg/L pg/l. pg/L
(61598) (61664) (82667) (39415) (82630) (82671) (61599) (61600) (82683) (61666) (8264) (61668) (61601)

Jul
29... <.004 <.01 <.008 .013 E.007 <.003 <.010 <.006 <.012 <.03 <.040 <.05 <.008

Aug
27... <.004 <.01 <.008 .036 <.012 <.003 <.010 <.006 <.012 <.03 <.040 <.05 <.008

Sep
16... <.004 <.01 <.008 .021 <.012 <.003 <.010 <.006 <.012 <.03 <.040 <.05 <.008

WATER-QUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 6 of 7
[Remark codes: <, less than; E, estimated.]

Ter- trans-
Propy- Pro- Proper- Tabu- bufos Terbu- Ter- Thia- Propi-

Prome- Prome- zamide, panil, gite, Sima- thiuron Teflu- Oxon fos, buthyl- bencarb cone-
ton, tryn, water, water, water, zine, water, thrin, sultone water, azine, water, zole,

water, water, fltrd fltrd fltrd water, fltrd water, water, gftrd water, fitd water,
fltrd, fltrd, 0.7u GF 0.7u GF 0.7u GF fltrd, 0.7u GF fltrd, fktrd. 0.7u GF fltrd, 0.7u GF fitrd,

Date pgIL pg/L pg/L pg/L pg/L pg/L pg/L. pg/L pg/L pg/L pg/IL pg/IL pg/L
(04037) (04036) (82676) (82679) (82685) (04035) (82670) (61606) (61674) (82675) (04022) (82681) (79847)

Jul
29... E.0I <.006 <.004 <.006 <.04 E.007 E.01 <.003 <.04 <.02 <.01 <.010 <.02

Aug
27... E.01 <.006 <.004 <.006 <.04 .027 <.02 <.004 <.04 <.02 <.01 '<.010 <.02

Sep
16... E.01 <.006 <.004 <.006 <.04 .021 .02 <.003 <.04 <.02 <.01 <.010 <.02

-9-
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01411500 MAURICE RIVER AT NORMA, NJ-Continued 

• WATER-QUALITY DATA 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Part 5 of 7 
[Remark codes: <. less than; E. estimated.) 

Methyl Pendi-
Methyl para- Moli- Oxy- meth-

Methid- para- thion. Metola- Metri- nate. Myclo- fluor- alin. Phorate Phorate Phosmet 
athion. oxon. water, chlor. buzin. water. butanil fen. water. oxon. water, oxon. Phosmet 
water. water. fltrd water. water. fltrd water. water. mrd water. fltrd water. water. 
Iltrd. fltrd. 0.7uGF fltrd. fltrd. . 0.7u GF fltrd. IItrd. 0.7u GF fltrd. 0.7u GF fltrd. Iltrd. 

Date "gil "gil "gil "gil "gil "gil "gil "gil "gil "gil "gil "gil "gil 
(61598. (61664. (82667. (39415. (82630. (82671) (61599. (61600. (82683. (61666. (82664. (61668. (61601. 

Jul 
29 ... <.004 <.01 <.008 .013 E.007 <.003 <.010 <.006 <.012 <.03 <.040 <.05 <.008 

Aug 
11 ... <.004 <.01 <.008 .036 <.012 <.003 <.010 . <.006 <.012 <.03 <.040 <.05 <.008 

Sep 
16 ... <.004 <.01 <.008 .021 <.012 <.003 <.010 <.006 <.012 <.03 <.040 <.05 <.008 

WATER-QUALITY DATA 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Part 6 of 7 
[Remark codes: <. less than; E. estimated.) 

Ter- trans-
Propy- Pro- Propar- Tebu- bufos Terbu- Ter- Thio- Propi-

, .• Prome- Prome- zamide. panil. gite. Sima- thiuron Teflu- oxon los. buthyl- bencarb cona-
ton. tryo. water, water. water, zine. water. thrio. sulfone water. azine. water. lOla. 

water. water. Iltrd fltrd fltrd water. fltrd water. water. fltrd water. fltrd water. 
fltrd. fltrd. 0.7uGF 0.7u GF 0.7uGF fltrd. 0.7u GF fhrd. fhrd. 0.7u GF fhrd. 0.7uGF fltrd. 

Date "gil "gil "gil "gil "gIL "gil "gil "gil "gIL "gil "gil "gil "gil 
(04037. (04036. (82676) (82679) (82685) (04035) (82670) (61606) (61674) (82675) (04022) (82681) (79847) 

Jul 
·29 ... E.OI <.006 <.004 <.006 <.04 E.007 E.OI <.003 <.04 <.02 <.01 <.010 <.02 

Aug / 

11 ... E.OI <.006 <.004 <.006 <.04 .027 <.02 <.004 <.04 <.02 <.01 <010 <.02 
Sep 

16 ... E.OI <.006 <.004 <.006 <.04 .021 .02 <.003 <.04 <.02 <.01 <.010 <.02 

• -9-



Water-Data Report 2008

01411500 MAURICE RIVER AT NORMA. NJ-Continued

WATER-QUALY DATA
WATER YEAR OCTOBER 2007 TO

SEPTEMBER 2008
Part 7 of 7

[Remark codes: <, less than; E, estimated.]

Tri-
flur- Di-

Tribu- alin, chlor-
phos, water, vos.
water, fltrd water.
fltrd, 0.7u GF fitrd,

Date pg/L Ag/L pg/L
(61610) (82661) (38775)

Jul
29... <.035 <.009 <.01

Aug
27... <.035 <.009 <.01

Sep
16 ... <-035 <.009 <.01

-10--

Water-Data Report 2008 

01411500 MAURICE RIVER AT NORMA. NJ-Continued 

WATER-QUALITY DATA • , 
WATER YEAR OCTOBER 2007 TO 

SEPTEMBER 2008 
Part 7 of7 

[Remark codes: <. less than; E. estimated.) 

Tri-
flur- Di-

Tribu- alin. chlor-
phos. water. VOl, 

water. fltrd water. 
fltrd. 0.7u GF fltrd. 

Date ",gil ",gil ",gil 
(61610) (82661) (38775) 

Jul 
29 ... <.035 <.009 <.01 

Aug 
'J1 ... <.035 <.009 <.01 

Sep 
16 ... <.035 <.009 <.01 

• 

• -10-' 



MUSGS
science fora changing wod

Water-Data Report 2008

01411483 HUDSON BRANCH AT NEWFIELD, NJ
MAURICE RIVER BASIN

LOCATION.-at 39032'05", long 75001'50" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit
02040206, at bridge on West Arbor Avenue, 0.7 mi northwest of North Vineland, 1.0 mi southwest of Newfield, and 0.8 mi upstream of mouth.

DRAINAGE AREA.-1.41 mi2.

SURFACE-WATER RECORDS

PERIOD OF RECORD.--Occasional low-flow measurements, water years 2000, 2008.

GAGE.--None.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2900

Discharge,
Date in fj/s

Jul 17, 2008 0.45
Sep 2, 2008 0.30

U.S. Department of the Interior
U.S. Geological Survey

EUSGS 
• science for a changing world 

• 

• 

Water-Data Report 2008 

01411483 HUDSON BRANCH AT NEWFIELD, NJ 
" MAURICE RIVER BASIN 

LOCATION.--Lat 39°32'05". long 75°01'50" referenced to North American Datum of 1983. Vineland City. Cumberland County. NJ. Hydrologic Unit 
02040206. at bridge on West Arbor Avenue. 0.7 mi northwest of North Vineland. 1.0 mi southwest of Newfield. and 0.8 mi upstream of mouth. 

DRAINAGE AREA.-l.41 mi2• 

SURFACE-WAH" RECORDS 

PERIOD OF RECORD.--Occasionallow-flow measurements. water years 2000. 2008. 

GAGE.--None. 

U.S. Department of the Interior 
U.S. Geological Survey 

DISCHARGE MEASUREMENTS 
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008 

Date 

Ju117,2008 
Sep 2,2008 

Discharge. 
in WI. 

0.45 
0.30 



Water-Data Report 2008

01411483 HUDSON BRANCH AT NEWFIELD, NJ--Coainued

WATER-OUAUTY RECORDS

PERIOD OF RECORD.--Water years 2004, 2007-08.

REMARKS.--Cooperative Network Site Descriptor: Trace Element Assessment (303d) special study site.

COOPERATION.--Physical measurements and samples for laboratory analyses were provided by personnel of the NJ Department of Environmental
Protection.

WATER-aUAUTY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 20111

Part 1 of 2
[QC, quality control sample. Remark codes: <, less than.]

Turbdty Specif-
white Dis- pHL ic
light. Baro- solved water, conduc-

det ang metric Dis- oxygen, unfltrd tance, Temper.
90+/-30 pres- solved percent field, wat unf atare.
corrctd sure, oxygen, of sat- std itS/cm air.

Date rime Sample medium and type NTRU mm Hg mg/L uration units 25 degC dog C
(63676) (00M25) (01300) (01301) (00400) (00095) (0020)

Jan
a.. 0920 QC- Artificial, field blank .. .. .. .. .. .. ..

08... 1000 Surface water, regular 4.1 766 9.6 83 8.2 630 13.0
Apr

W_ 0910 QC - Artificial, field blank .. .. .. .. .. .. ..

03... 0930 Surface water, regular 3.7 773 10.8 93 8.3 656 5.5
Jun

17... 0905 QC - Artificial, field blank .. .. .. .. .. .. ..

17... 0930 Surface water, regular 24 755 5.6 64 7.9 663 25.0
0

K

WATER-OUALITY DATA
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2008

Part 2 of 2
[QC, quality control sample. Remark codes: <, less than.]

Mercury
water,

Temper- Mercury unfltrd
ature, water, recover
water, fltrd. -able,

DOat deg C ig/L pg/L
(00010) (71890) (71900)

Jan
1.. ..- <.010

01L.. 8.7 .015 .028
Apr

.... <.010 --

0L... 8.7 .016 .027
Jun

17. .. . <.010 --

17... 20.4 .012 .064

-2-

Water-Data Report 2008 

01411483 HUDSON BRANCH AT NEWRELD. NJ-.-Contimled 

WATER-QUALITY RECORDS '. PERIOD OF RECORD.--Water years 2004.2007-08. 

REMARKS.--Cooperative Network Site Descriptor: Trace Element Assessment (303d) special study site. 

COOPERATION. --Physical measurements and samples for laboratory analyses were provided by personnel of the NJ Department of Environmental 
Protection. ' 

WATER-QUAUTY DATA 
WATER YEAR OCTOBER 2OD7 TO SEPTEMBER 2Ia 

Part 1 of 2 
roc. quality control sample. Remark codes: <. less than.) 

Turbday Specif.. 
, wIIite Di. pH. ie 
light. Bare- solved water; conduc· 

detang metric Dis- oxygen. unfhnl tanee. Temper. 
90+/-30 pnl- solved percent field. watuRl atura. 
corrctd sure. oxygen,' ofsat· ltd JiS/cm air. 

Date TIme Sample medium and type NTRU mmHg mgll uration units 2SdegC degC 
(&3176) (~) (0Il300) (00301) (00400) (00095) (000201 

Jan 
11B. •• 0920 QC - Artificial. field blank 
08. •• 1000 Surface water, regular 4.1 766 9.6 83 8.2 630 13.0 

Apr 
03... 0910 QC - Artificial. field blank 
03. .. 0930 Surface water, regular 3.7 773 10.8 93 8.3 656 5.5 

) 
Jun • 11 ..• 0905 QC - Artificial. field blank 

17 ... 0930 Surface water, regular 24 755 5:6 64 7.9 663 25.0 

WATER-QUAUTY DATA 

\ 
WATER YEAR OCTOBER 2OD7 TO SEPTEMBER 2Ia 

Part 2 of 2 
roc. quality control sample. Remark codes: <. less than.) 

Mercury 
water. 

Temper· Mercury unfhnI 
alUre. water. racover 
water. fItnI. -eble. 

Date degC "gil "gil 
(000101 (118901 (719001 

Jan 
11B. .. <.010 
08. .. 8.7 .015 .028 

Apr 
Ill .. <.010 
03... 8.7 .016 .027 

Jun 
11. .. <.010 
17 ... 20.4 .012 .064 

• 
-2-



*4 USGS
wscience fra changing world

Water-Data Report 2008

01411481 HUDSON BRANCH 250 FT DOWNSTREAM OF WEST WEYMOUTH ROAD, AT NEWFIELD, NJ
MAURICE RIVER BASIN

LOCATION.-Lat 39°32'18", long 75001'32" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit

02040206, 250 ft downstream of West Weymouth Road, 0.6 mi south of Newfield, 0.8 mi north of North Vineland, and 1.4 mi upstream of mouth.

DRAINAGE AREA.--1.20 mi2.

SURFACE-WATER RECORDS

PERIOD OF RECORD.--Occasional low-flow measurements, water year 2008.

GAGE.-None.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2001

Discharge,
Date in fl/s

Jul 17, 2008 0.44
Sep 2, 2008 0.42

U.S. Department of the Interior
U.S. Geological Survey

• USGS 
• science for a changing world 

• 

Water-Data Report 2008 

01411481 HUDSON BRANCH 250 FT DOWNSTREAM OF WEST WEYMOUTH RoAD, AT NEWFIELD, NJ 
MAURICE RIVER BASIN 

LOCATION.--Lat 39°32'18".lon9 75°01'32" referenced to North American Datum of 1983. Vineland City. Cumberland County. NJ. Hydrologic Unit 
02040206. 250 ft downstream of West Weymouth Road. 0.6 mi south of Newfield. 0.8 mi north of North Vineland. and 1.4 mi upstream of mouth. 

DRAINAGE AREA.--1.20 mj2. 

SURFAtE-WATER RECORDS 

PERIOD OF RECORD.--Occasionallow-flow measurements. water year 2008. 

GAGE.-None. 

U.S. Department of the Interior 
U.S. Geological Survey 

DISCHARGE MEASUREMEm 
WATER YEAR OCTOBER 2IJfI TO SEPTEMBER 2008 

Date 

lui 17, 2008 
Sep 2,2008 

Discharge. 
in ff'/. 

0.44 
0.42 



I'USGS
science fora changing word

Water-Data Report 2008

01411479 HUDSON BRANCH 300 FT UPSTREAM OF WEST BOULEVARD, AT NEWFIELD, NJ
MAURICE RIVER BASIN

LOCATION.--Lat 39032'22", long 75901"'18" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit
02040206, 300 ft upstream of West Boulevard (County Route 614), 0.5 mi south of Newfield, 0.9 mi north of North Vineland, and 1.6 mi upstream of
mouth.

DRAINAGE AREA.-1.07 mil.

SURFACE-WATER RECORDS

PERIOD OF RECORD.--Occasional low-flow measurements, water year 2008.

GAGE.-None.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2007 TO SEPTEMBER 208

Discharge.
Date in ft3f

Jul 17, 2008 0.52
Sep 2, 2008 0.55

U.S. Department of the Interior
U.S. Geological Survey

EUSGS 
science for a changinl! world 

Water-Data Report 2008 

01411479 HUDSON BRANCH 300 FT UPSTREAM OF WEST BOULEVARD, AT NEWFielD, NJ 
MAURICE RIVER BASIN 

LOCATION.--lat 39°32'22", long 75°01'18" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit 
02040206, 300 ft upstream of West Boulevard (County Route 614), 0.5 mi south of Newfield, 0.9 mi north of North Vineland, and 1.6 mi upstream of 
mouth. 

DRAINAGE AREA-l.07 mil. 

SURfACE·WATER RECORDS 

PERIOD OF RECORD.--Occasionallow-flow measurements, water year 2008. 

GAG E.-None. 

U.S. Department of the Interior _ 
U.S. Geological Survey 

DISCHARGE MEASUREMENTS 
WATER YEAR OCTOaER 2007 TO SEPTEMBER 2008 

Date 

Ju117,2008 
Sep 2,2008 

Discharge, 
in ft'ls 

0.52 
0.55 

'. . . 

• 

• 
r 



*USGSscinc fr a changingwod

Water-Data Report 2008

01411480 HUDSON BRANCH 200 FT UPSTREAM OF WEST WEYMOUTH ROAD, AT NEWFIELD, NJ
MAURICE RIVER BASIN

LOCATION.--Lat 39*32'20", long 75001'25" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit

02040206, 200 ft upstream of West Weymoth Road, 0.5 mi south of Newfield, 0.9 mi north of North Vineland, and 1.5 mi upstream of mouth.

DRAINAGE AREA.-1.14 mi2.

SURFACE-WATER RECORDS

PERIOD OF RECORD.-Occasional low-flow measurements, water year 2008.

GAGE.--Reference point only.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2107 TO SEPTEMBER 2101

Discharge.
Date in fl/s

Jul 17, 2008 0.51
Sep 2, 2008 0.37

U.S. Department of the Interior
U.S. Geological Survey

• USGS 
• science for a changing world 

• 

• 

Water-Data Report 2008 

01411480 HUDSON BRANCH 200 FT UPSTREAM OF WEST WEYMOUTH ROAD, AT NEWFIELD, NJ 
MAURICE RIVER BASIN 

lOCATION.--lat 39°32'20'". long 75°01'25" referenced to North American Datum of 1983. Vineland City. Cumberland County. NJ. Hydrologic Unit 
02040206. 200 ft upstream of West Weymoth Road. 0.5 mi south of Newfield. 0.9 mi north of North Vineland. and 1.5 mi upstream of mouth. 

DRAINAGE AREA.-l.14mi2. 

SURFACE·WATER RECORDS 

PERIOD OF RECORD.-Occasionallow-flow measurements. water year 2008. 

GAGE.--Reference point only. 

U.S. Department of the Interior 
U.S. Geological Survey 

DISCHARGE MEASUREMENTS 
WATER YEAR OCTOBER 2007 TO SEmMBER 2CI08 

Date 

lui 17,2008 
Sep 2,2008 

Dileha ..... 
in It'/. 

0.51 
0.37 

\ 



W::e USGS
science fora changing world

Water-Data Report 2008

01411482 HUDSON BRANCH 200 FT UPSTREAM OF WEST ARBOR AVENUE, AT NEWFIELD, NJ
MAURICE RIVER BASIN

LOCATION.--Lat 39032'07". long 75001'49" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit

02040206, 200 ft upstream of West Arbor Avenue, 0.7 mi northwest of North Vineland, 0.9 mi southwest of Newfield, and 1.1 mi upstream of mouth.

DRAINAGE AREA.-1.40 mi2.

SURFACE-WATER RECORDS

PERIOD OF RECORD.--Occasional low-flow measurements, water year 2008.

GAGE.-None.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2007 TO SEPTEMBER 2101

Discharge,
Date in ftP/s

Jul 17, 2008 0.36
Sep 2, 2008 0.28

U.S. Department of the Interior
U.S. Geological Survey

\ 
./ 

EUSGS 
science for a changing world 

Water-Data Report 2008 

01411482 HUDSON BRANCH 200 FT UPSTREAM OF WEST ARBOR AVENUE, AT NEWFIELD, NJ 
MAURICE RIVER BASIN 

LOCATION.--Lat 39°32'07". long 75°01'49" referenced to North American Datum of 1983. Vineland City. Cumberland County. NJ. Hydrologic Unit 
02040206. 200 ft upstream of West Arbor Avenue. 0.7 mi northwest of North Vineland. 0.9 mi southwest of Newfield. and 1.1 mi upstream of mouth. 

DRAINAGE AREA.-1.4D mi2. 

SURFACE-WATER RECORDS 

PERIOD OF RECORD. --Occasional low-flow measurements. water year 2008. 

GAG E.-None. 

U.S. Department of the Interiof 
U.s. Geological Survey 

DISCHARGE MEASUREMENTS 
WATER YEAR OCTOBER 2fJ11 TO SEPTEMBER 2008 

Date 

Ju117,2008 
Sep 2,2008 

Discharge, 
in WI. 

0.36 
0.28 

• 

• 

• 



*4 USGS
science for a changing wod

Water-Data Report 2008

01411484 HUDSON BRANCH 1,400 FT DOWNSTREAM OF NORTH WEST AVENUE, NEAR VINELAND, NJ
MAURICE RIVER BASIN

LOCATION.--Lat 39031154", long 75O02'04" referenced to North American Datum of 1983, Vineland City, Cumberland County, NJ, Hydrologic Unit

02040206, 1,400 ft downstream of North West Avenue, 0.6 mi upstream of mouth, 1.2 mi southwest of Newfield, and 3.2 mi north of Vineland.

DRAINAGE AREA.-1.90 mil.

SURFACE-WATER RECORDS

PERIOD OF RECORD.-Occasional low-flow measurements, water year 2008.

GAGE-None.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2107 TO SEPTEMBER 2008

Discharge,
Date in fr/s

Jul 17, 2008 0.40
Sep 2, 2008. 0.20

U.S. Depaimnent of the Interior
U.S. Geological Survey

• USGS 
• science tOI a changing world 

• 

• 

Water-Data Report 2008 

01411484 HUDSON BRANCH 1,400 FT DOWNSTREAM OF NORTH WEST AVENUE, NEAR VINELAND, NJ 
MAURICE RIVER BASIN 

lOCATION.--lat 39°31'54". long 15°02'04" referenced to North American Datum of 1983. Vineland City. Cumberland County. NJ. Hydrologic Unit 
02040206. 1.400 ft downstream of North West Avenue. 0.6 mi upstream of mouth. 1.2 mi southwest of Newfield. and 3.2 mi north of Vineland. 

DRAINAGE AREA_-1.90 mi2• 

SURFACE·WATER RECORDS 

PERIOD OF RECORD_-Occasionallow-flow measurements. water year 2008. 

GAGE.-None_ 

U.S. Department of the Interior 
U_S. Geological Survey 

DISCHARGE MEASUREMENTS· 
WATER YEAR OCTOBER 2IIIJ1 TO SEPTEMBER 2Q08 

Date 

Ju117,2008 
Sep 2,2008 

Discharge, 
in It'/s 

0040 
0.20 

) 
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DELAWARE BAY BASINS

MAP STATION
NO. NUMBER

1 014lAC00

2 O01411O0

3 014NlNOB

5 01N11N12

6 01411418

STATION NAKE
OUADRANCLE MAP
T.5 MINUTE SERIES- PACE E

DELAWARE BAY BASINS
FISHING CREEK BASIN

FISNING CREEK AT RIO GRANDE --------------------------------------------- RIO GRARDE -------
GREEN CREEK BASIN
GREEN CREEK AT GREEN CREEK ---- - ----------..........------------------- RIO GRANDE -------
DIAS CREEK BASIN
DIAS CREEK NEAR CAPE MAT COURT ROUSE ------------------------------------ STONE HARBOR-----
BIDWELL DITCH BASIN
BIDWELL DITCH:

BIHDWELL DITCH TRIBUTARY NEAR CAPE MAT COURT HOUSE -------------------- STONE HARBOR-----
BIDWELL DITCH TRIBUTARY NO. 2 NEAR CAPE MAT COURT HOUSE -------------- STONE HARBOR -----

GOSHEN CREEK BASIN
GOSHER CREEK AT GOSHEN -------------------------------------------------- WOODBINE ---------
DENNIS CREEK BASIN
DEBRIS CREEK:

SLUICE CREEK AT CLERMONT --------------------------------------------- NOODBINE ---------
MAURICE RIVER BASIN
MAURICE RIVER AT NORMA -------------------------------------------------- MILLVILLE --------
MAURICE RIVER NEAR MILLVILLE -------------------------------------------- HILLVILLE --------

HILL CREEK REAR MILLVILLE -------------------------------------------- MILLYILLE --------
MENANTICO CREEK NEAR MHLLVILLE ---------------------------------- r ---- FIVE POINTS ------
HANUMUSKIN RIVER REAR MARUMUSKINR----------- . -------------------- ------ PORT ELIZABETH---
WEST BRANCH COHANSEE RIVER AT SEELEY ---------------------------- I ------ SHILOH ------------

STOW CREEK BASIN
STOW CREEK AT JERICHO -------------------------------- - ----------- ---- SHILOH-----------

CANTON DRAIN NEAR CANTON ------------- ---------------------------.---- SALEM ------------

116

116

116

116
117

117

I IT

118
118
118
l16

119
119
119

7

B
9
10
11
12
13

15

01D11430

01411500
01411800
01411850
01412000
01N12100
01412500

01413050
.01413060

w

I

I

HlP STATION 
!!Q.:. ~ 

0"'''00 

2 O"'UO_ 

01_,no'8 

• onlnlo 
5 01',UI2 

0'" nl8 

01_,1130 

8 01411500 
9 OUI1800 

10 OU11850 
11 OUI2000 
12 01_,2100 
13 OUI2500 

n 0'_
'
3050 

15 ,OU13060 

\ 

DELAWARE BAY BASIMS 

OUADRANCLE MAP 
7.5 MINUTE SERIES· ~ 

DELAWARE BAY BASINS 
FiSHIkG tUn BASIN FtsRIIIC cREEk AT RIO CRANDEn ____ u __________ n_________________________ RIO CRUDE-------
CREEII CREEr 8ASIN 
~n~1I ciml B:~I~RE£N CREEK-n _____________ c ________________________ m RIO CRUDE--m--

DlAS CREEK JlEAft CAPE MAY COURT HOUSE _______ uu ____________ u _________ u STOllE HAR80R-n--

8JDVELL DnCH 8ASIN 
BIDWELL DITCH: 

8IDWELL DITCH TRIBUTARY NEAR CAPE MAY COURT HOUSE----------------c--- STOllE HAR80R-----
8IDIIELL DITCH TRI8UTARY NO. 2 NEU CAPE HAY COURT HOUSE-------------- STOllE HAR80R----­

COSH Ell CUEK 8ASI II COSHEW CREEK AT COSHU ____________ n __________ u ______ n________________ WOOD8INE---------

DUUS CIEEIt BASI. ' 
bEiliS ClEEk: 

SLUICE CREEK AT CLERMONT-____________________________________________ ll00DBINE---------
MAUnCE RIVER BASIN MAUlIcE IIVEI AT 1I0RIIAn _____ u __________ u ____________ u ___ un________ MILLVILLE----n--
HAUnCE RIVU IIEAR MILLYILLE____________________________________________ MILLVILLE-,-------

MILL CREEK MEal MILLVILLE-------------------------------------------- MILLVILLE-------­
MEIAIITICO CREEl NUR MILLVILLE--------------------------------------- FIVE POUTS-----­
HAlUHUSKIN RIVER IE1R HUUHUSIIK-------------------------------~------ PORT ELI HBUH--­
IIEST BRUCH COHANSEt aIVER AT SEELEl-------~--------~~---------_----- SHILOH-----------: 

STOll CREEK BASIII 
STOll CREEl AT JERICHO------------------.------------------------------- SHILOH-----------, 

CUTOI DRIlII liEU CAiTON-------------'-------------------------------- SALEH------------, 
! 

":i" 

116 

116 

116 

116 
117 

117 

117 

117 
118 
118 
118 
118 
119 

119 
119 

~ 

I 

i 



DELAWARE BAY BASINS 117

01411412 BIDWELL DITCH TRIBUTARY NO. 2 NEAR CAPE HAY COUNT HOUSE, NJ

LOCATION -- LAY 39 06 25, LONG 074 50 12, CAPE MAY COUNTY, AT CULVERT PIPE ON GOSHEN ROAD, 1.8 MY (2.9 KM)
NORTHWEST OF CAPE NAT COURT HOUSE, 2.3 I (3.7 IN) SOUTHEAST OF GOSHEN. AND 3.6 MI (5.8 ElM) UPSTREAM
FROM MOUTH.

DRAINAGE AREA -- 0.19 sO-mI (O.19 SQ-EM)
TRIBUTARY TO -°BIDWELL DITCH
STATION TYPE -- LOl-FLOW PARTIAL-RECORD STATION
REMARKS -:- LOW-FLOW FREQUENCY ESTIMATES BASED OR CORRELATIONS WITH GAGING STATIONS 01409500, 01410000, 01411000

AND 01411500. CORRELATIONS RATED GOOD.

LOW-FLOW FREQUENCY -- PERIOD 1967-72
PERIOD OF AVERAGE ANNUAL MINIMUM DISCHARGE IN CU FT/S (CU M/S) FOR INDICATED RECURRENCE INTERVALS

CONSECUTIVE
DAYS

2 YEARS 10 YEARS

7 I OO (0.00) 0.0 (0.00)

01411418 GOSHEN CREEK AT GOSHEN, NJ

LOCATION -- LAY 39 OT 39, LONG 07% 50 45, CAPE HAV COUNTY, AT CULVERT PIPE 0N GOSHEN ROAD. 1.0 "I (1.6 IN)
SOUTHEAST OF GOSHEN, 3.3 MI (5.3 KM) NORTHWEST OF CAPE HAT COURT HOUSE, AND 3.3 MI (5.3 KH) UPSTREAM
FROM MOUTH.

DRAINAGE AREA .- 0.33 SO-MI (0.85 SO-KM)
TRIBUTARY TO - DELAWARE RAY
STATION TYPE -- LOW-FLOW PARTIAL-RECORD STATION
REMARKS __ LOW-FLOW FREQUENCY ESTIMATES BASED ON CORRELATIONS WITH GAGING STATIONS 01409500. 01411000 AND

01411500. CORRELATIONS RATED GOOD.

LOW-FLOW FREQUENCY -- PERIOD 1967-72
PERIOD OF AVERAGE ANNUAL MINIMUM DISCBARGE IN CU FT/S (CU H/S) FOR INDICATED RECURRENCE INTERVALS

CONSECUTIVE
DAYS

2 YEARS 10 YEARS

7 0.0 (0.00) 0.0 (0.003

01411430 SLUICE CREEK AT CLERMONT, NJ

LOCATION -- LA? 39 09 26, LONG 0T7 46 "N, CAPE HAT COUNTY, AT CULVERT PIPE ON STATE ROUTE 83, 0.6 MI (1.0 IM)
NORTHWEST OF CLER.ONT, 3.7 NI (6.0 IM) SOUTHEAST OF DENNISVILLE, AND 5.6 MI (9-0 IM) UPSTREAM FROM
MOUTH.

DRAINAGE AREA -- 0.67 SO-MI (1.74 SQ-KR)
TRIBUTARY TO -- DENNIS CNEEE
STATION TYPE -- LOW-FLOW PARTIAL-RECORD STATION
REMARKS -_ LOW-FLOW FREQUENCY ESTIMATES BASED ON CORRELATIONS WITH GAGING STATIONS 01409500. 01411000 AND

01411500. CORRELATIONS RATED GOOD.

LOW-FLOW FREQUENCY -- PERIOD 1967-72
PERIOD OF AVERAGE ANNUAL MINIMUM DISCHARGE IN CU FT/S (CU M/S) FOR INDICATED RECURRERCE INTERVALS

CONSECUTIVE
DATS

2 YEARS 10 YEARS

T 0.0 (0.00) 0.0 (0.00)

01411500 MAURICE RIVER AT NORMA, NJ

LOCATION -- LAT 39 29 42, LONG 075 04 38, SALEM COUNTY. ON NIGHT BANK JUST UPSTREAM FROM ALMOND ROAD BRIDGE IN
NORMA, AND O.R MI (1.3 IM) DOWNSTREAM FROM RLACKWATER BRANCH.

DRAINAGE AREA -- 113 SQ-MI (2193 SQ-KN)
TRIBUTARY TO -- DELAWARE BAy
STATION TYPE -- CONTINUOUS RECORD GAGING STATION
AVERAGE DISCHARGE -- 168 CU FT/S (4.76 CU M/S)
DAILY DISCHARGE EXTREMES -- MAXIMUM 5260 CUFT/S (149 CU M/S)

MINIMUM 23 CU PT/S (0.65 CU M5/)
REMARKS -- OCCASIONAL REGULATION; PROBABLY NOT SIGNIFICAVT.

DURATION TABLE OF DAILY FLOW -- PERIOD 1933-75
DISCHARGE WHICH WAS EXCEEDED FOR INDICATED PERCENT OF TIME

2.01 5.01 '0O.0 20.0% 30.01 40.0 50.09 60.0% 70.01 80.0% 90.01 95.0$ 98.0% 99.01 99.5%

CU FT/S 430 345 28T 233 198 173 150 129 $06 90.0 68.8 55.3 44.1 37.7 33.5

CU M/S 12.2 9.T7 8.13 6.60 5.61 4.90 4.25 3.65 3.06 2.55 1.95 1.57 1.25 1.07 0.949

LOW-FLOW FREQUENCY -- PERIOD 1934-75
PERIOD OF AVERAGE ANNUAL MINIMUM DISCHARGE IN CU FT/S (CCU IS) FOR INDICATED RECURRENCE INTERVALS

CONSECUTIVE
DAYS

2 YEARS 5 YEARS )0 YEANS 20 YEARS

3 53 (1.5) 39 (1.1) 33 (0.93) 28 (0.79)
7 59 (1.7) 4 (1.2) 17 (1.0) 32 (019t)
30 TO (2.0) 51 (1.4) 43 (:2) 38 (I.1)
90 90 (Z.5) bb 41.9) 55 (1.6) 41 (11.3)

• 

• 

• 

DELAWARE BAr BASIRS 117 

01411412 BIDWELL DITCH tRIBUTAftJ NO.2 NEAR CAPE "AI COURT HOUSE. NJ 

LOCATIOR -- LAT 39 06 25. LOMG 074 ~O 12. CAPE IIAY COUNTT. AT CULVERT PIPE ON GOSHEN ROAD, 1.8"1 (2.9 KII) 
1011l1l1[ST OF ClP[ IIAl COURT HOUSE. 2.3 III \3.7 XII) SOUTHEAST OT GOSH£JI. AHD 3.6 HI (~.8 XlI) UPSTREAII 
FROM !tOUTH. 

DRUUGE AREA -- 0.19 SO-III (0.4, so-r't) 
TRIBUTART TO -- BUll/ELL DITCH 
STAllO. lIPE -- 'LOW-FLOW PARTIAL-lECOll> STATIOK 
REMUIeS -'- LOW-flOW FREooUCT ESTIMATES BASEP OM COaRELATlOKS IIITH GAGnG STATIOIS 010D9~OO, 01410000, 01011000 

AID 0""500. COUtLATlONS RATED GOOD. 

LOW-FlOW'rlEooUCY -- PERIOD 1967-72 
PERIOD OF AVERACE ANNuaL IIINIIIU" DISCHARGE IN CU FT/S (CU HIS) FOR INDICATED 'ECuRAtlCE INTERVALS 

CONsrCUTIVE 
OATS 

2 nus 
I 0.0 (0.00) 

10lURS 

0.0 (0.00) 

01.,UI8 GOSH[I CIEU AT COSHU, XJ 

LOCATION -- LAT 390139. LOMC 07- 50 _5. CAPE IIAl COUITT. AT CULVERT PIPE ON COSHU lOAD, 1.0' HI (\.611:111 
SOUTHEAST OF GOSHEN, 3.) III (5.3 KM) NOITHVEST OF CAPE MAl COOAT IIOUSE. AIID 3.3 "I (5.3 KM) UPStREAM 
FROIt IIOUTII. ' 

DRaINACE AREA -- 0.33 SO-III (0.85 SO-XII) 
TUBUTAIl TO - DtLlIUIE BAT 
SUTIOI TYPE -- LOII-FLOII PAITUL-RECOID sunol 
IEHUICS -- 'LOII-FLOII FlEQUEICl ESTIMATES BASED 01 COUELATIORS IIITH CACINC StATIOIS 01'09500. 01411000 UD 

0,.11500. COIRELATIOIS IUED GOOD. 

LOW-FLOW FIEQUUCY -- ,taIOD 1967-72 
P[IIOD or nERACE UNUAL HIIIIHUIt DISCBAICE II CU TT/S (CU illS) TOI INDICATED RECURltlCE IITERVALS 

COMSECUTItE 
DAYS 

2 lEARS 

0.0 (0.00) 

10 TEUS' 

0.0 (0.00) 

OU I u30 SLUICE CIEU AT CLElHOIlT, NJ 

LOCATIOI -- LAT 3909 26. LOIlC 07 __ 6 lB. CAPE IIAY COUITT, AT CUlVERT PIPE 01 STATE looTE 83. 0.6 HI (1.0 KH) 
10RTHIIEST OF CLElHOIT. ].7 III (6.0 XII) SOUTHEAST OF DEIIIISVILL£. AID 5.6 HI (g.o 1M) UPSUEAH FlOM 
MOUTH. 

DUIlIACE UEA -- 0.67 SO-HI (1. H SO-KII) 
TIIBUTlIY 10 -- DElli IS CREEK 
STATIO I TlPE -- LOV-FLOW 'UTIAL-AlCORD STATION 

REMARKS -- ~~t~~:. FR~g~~:~!T~~nH:!~~DB~g~g. 01 COIREUlIOIS IIlTH GAelIC srUIONS ono9500. 01mooo UD 

LOV-FLOV FREOUEICY -- PERIOD 1967-72 
c~~~~~::r~~E lVElleE AnUIL HIIIIIUIt DISCHARGE II CU FT/S (CU illS) FOR JlDICATED RECURREICE IllJERVALS 

DITS 
2 TEARS 10 YEAlS 

7 0.0 (0.00) 0.0 (0.00) 

01.11500 lI,.unCE lIVER AT IORMA. IJ 

LOCATIOI -- LAT 39 29 '2,' LOIC 075 O' 38. SAlEH COUNTY. 01 RICHT BAli JUST UPSTREAM' FlOH ALItOHD lOAD BRIDGE III 
10RIIA. AID 0.8 III 11.3 !CH) DOWNSTREAM FROII BLACKIIATEI BUIICH. 

DRAIIIAGE AIEl -- 113 SQ-"I (293 SO-IeM) 
TRIBUTART TO -- DELAWARE BAT 
SUTIOH TYPE -- cOlln.uous RECORD GACIIIG STATIOI 
AVERACE DISCHARCE -- 168 CU FT/! (4.76 CU illS) 
DAILY DISCHARCE EXTREMES -- MAXIMUH 5260 CU'FY/S (149 CU illS) 

MlMIMUII 23 CU n/s (0.6~ CU illS) 
REMAIKS -- OCCASIONAL RECULATION; PROBABLY NOT SICNIFlCANT. 

DURATIOJ TULE OF DAILY nOli -- PERIOD 1933-15 
DISCKARGE ."KICH .... S EXCEEDED FOR )>>DIcAnD nftCUT Of TUtE 

2.0S 5.0S 10.0S 20.0S )O.OS oO.OS 50.0S 60.01 70.0S 80.os 90.0S 95.0S 98.0S 

CU FTIS 030 3"5 281 233 198 173 150 129 108 90.0 68.' 55.) ... ~ 1 

CD MIS 12.2 9.77 8. I] 6.60 5·61 0.90 0.25 3.65 3.06 2.55 1.95 1.51 1.25 

LOW-;LOIl FREQUENCY PERIOD 1934-75 
ptJIOD OF AVERACE AnUAL HINIHU" DISCHARGE n CU FT/S (CU' MIS) FOI INDICATED RECURREICE 

COJS[CUTIVE / 
DAYS 

2 TEARS 5 YEUS 10 lEAIS 20 YEARS 

1 53 ( 1.5) ]9 (1.11 33 (Q·93} Z8 (0.19) 
1 59 11.71 " 11.2) 17 11.0) )2 (0,91) 

10 70 (Z.O} 51 11.» >3 (1.2) 3B (1.11 
90 90 (2.,) bb 11.91 5'> 11.6) " ('I. ) 

99.0S 99·5S 

31·1 33·S 

1.07 0.9·9 

INTERVALS 



TABLE F-1
SUMMARY OF NJPDES DISCHARGE FLOW DATA 2000 - PRESENT

DSNO01B AND DSNoo4A
Shieldalloy Metallurgical Corporation, Newfield, New Jersey

Outfall DSN 0018
Remediated Ground Water &

Storm Water
Month Ave. Flow

(MGD)

Outfall DSN 004A
Remediated Ground Water &

Storm Water
Month Ave. Flow

(MGD)

Jan 00
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan 01
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan 02
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

0.326
0.348
0.344
0.332
0.324
0.235
0.26
0.23

0.116
0.381
0.492
0.433

0.346
0.379
0.443
0.368
0.473
0.441
0.464
0.424
0.446
0.43

0.372

0.372

0.401
0.362
0.342
0.351
0.361
0.306
0.39

0.393
0.35

0.385
0.244
0.281

0.116
0.492
0.360

Jan 03
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan 04
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan 05
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

0.364
0.461
0.439
0.447
0.45
0.504
0.425
0.46

0.473
0.384
0.451
0.448

0.326
0.418
0.42
0.42
0.4

0.38
0.404
0.396
0.369
0.398

0.4
0.399

0.387
0.68

0.398
0.4
0.37
0.37
0.33

0.376
0.36
0.43

0.387
0.35

0.34
0.34
0.33

0.339

Min. Mo. Ave.
Max. Mo. Ave
Mon. Ave:

Jan 06
Feb
Mar
Apr

Data source: NJDEP, 2009b

TABLE F-1 
SUMMARY OF NJPDES DISCHARGE FLOW DATA 2000 - PRESENT 

DSN001 BAND DSN004A 
Shieldalloy Metallurgical Corporation, Newfield, New Jersey 

Jan 00 0.326 Jan 03 0.364 
Feb 0.348 Feb 0.461 
Mar 0.344 Mar 0.439 
Apr 0.332 . Apr 0.447 
May 0.324 May 0.45 
Jun 0.235 Jun 0.504 
Jul 0.26 Jul 0.425 
Aug 0.23 Aug 0.46 
Sep 0.116 Sep 0.473 
Oct 0.381 Oct 0.384 
Nov 0.492 Nov 0.451 
Dec 0.433 Dec 0.448 

Jan 01 0.346 Jan 04 0.326 
Feb 0.379. . Feb 0.418 . 

Mar 0.443 Mar 0.42 
Apr 0.368 Apr 0.42 
May 0.473 May 0.4 
Jun 0.441 Jun 0.38 
Jul 0.464 Jul 0.404 
Aug 0.424 Aug 0.396 
Sep 0.446 Sep 0.369 
Oct 0.43 Oct 0.398 

~ Nov ·0.372 Nov 0.4 
Dec 0.372 Dec 0.399 

Jan 02 0.401 Jan 05 0.387 
Feb 0.362 Feb 0.68 
Mar 0.342 Mar 0.398 
Apr 0.351 Apr 0.4 
May 0.361 May 0.37 
Jun 0.306 Jun 0.37 
Jul 0.39 Jul 0.33 
Aug 0.393 Aug 0.376 
Sep 0.35 Sep 0.36 
Oct 0.385 Oct 0.43 
Nov 0.244 Nov 0.387 
Dec 0.281 Dec 0.35 

Min. Mo. Ave. 0.116 Jan 06 0.34 
Max. Mo. Ave 0.492 Feb 0.34 

[ 

Mon. Ave: 0.360 Mar 0.33 
Apr 0.339 

Data source: NJDEP, 200gb 

• 

• 

• 



TABLE F-1
SUMMARY OF NJPDES DISCHARGE FLOW DATA 2000 - PRESENT

DSNO01B AND DSNO04A
Shieldalloy Metallurgical Corporation, Newfield, New Jersey

Outfall DSN 004A
Reinediated Ground Water &

Storm Water
Month Ave. Flow

(MGD)
May 0.315

Jun 0.36

Jul 0.33
Aug 0.34
Sep 0.419
Oct 0.388
Nov 0.42
Dec 0.365

Jan 07 0.337
Feb 0.32
Mar 0.32
Apr 0.36
May 0.38
Jun 0.25
Jul 0.29
Aug 0.276
Sep 0.3
Oct 0.3
Nov 0.22
Dec 0.25

Jan 08 0.29
Feb 0.3
Mar 0.247
Apr 0.319
May 0.298
Jun 0.312
Jul 0.25
Aug 0.34
Sep 0.31
Oct 0.3
Nov 0.31
Dec 0.35

Jan 09 0.26
Feb 0.28
Mar 0.26
Apr 0.319
May 0.321

Min. Mo. Ave. 0.22
Max. Mo. Ave 0.68
Mon. Ave: 0.361

Data source: NJDEP, 2009b

• 

• 

TABLE F-1 
SUMMARY OF NJPDES DISCHARGE FLOW DATA 2000 - PRESENT 

DSN001 BAND DSN004A 
Shieldalloy Metallurgical Corporation, Newfield, New Jersey 

\outf~liiDSN004A' 
?R~rriedi~t~dGi6tit1dW~t~ti&) 

St6t~Wat~r-(r 
·····.·.?.··M6tith·.···· ••. •.••• .• ••·•· •••.••.• \·A~~]F16W\· ..... ................ ... .. ·«~§R). 

May 0.315 
Jun· 0.36 
Jul 0.33 
Aug 0.34 
Sep 0.419 
Oct 0.388 
Nov 0.42 
Dec 0.365 

Jan 07 0.337 
Feb 0.32 
Mar 0.32 
Apr 0.36 
May 0.38 
Jun 0.25 
Jul 0.29 
Aug 0.276 
Sep 0.3 
Oct 0.3 
Nov 0.22 
Dec 0.25 

Jan 08 0.29 
Feb 0.3 
Mar 0.247 
Apr 0.319 
May 0.298 
Jun 0.312 
Jul 0.25 
Aug 0.34 
Sep 0.31 
Oct 0.3 
Nov 0.31 
Dec 0.35 

Jan 09· 0.26 
Feb 0.28 
Mar 0.26 
Apr 0.319 
May 0.321 

Min. Mo. Ave. 0.22 
Max. Mo. Ave 0.68 
Mon. Ave: 0.361 

Data source: NJDEP, 2009b 



APPENDIX G - SURFACE WATER SAMPLING RESULTS

• 

APPENDIX G - SURFACE WATER SAMPLING RESULTS 

• 

• 



APPENDIX G - SURFACE WATER SAMPLING RESULTS

Figure G-1 - Surface Water Sample Locations
Summary of Field Measurements - 1990 RI
Chemical Analysis Results - 1990 RI (Table 31 a-3 ld),
Chemical Analysis Results - 1995 Supplemental Sampling (Table 1-9)

• 

.-

• 

APPENDIX G - SURFACE WATER SAMPLING RESULTS 

Figure G-l - Surface Water Sample Locations 
Summary of Field Measurements - 1990 RI 
Chemical Analysis Results, - -1990 RI (Table 31 a-31 d) ) 
Chemical Analysis Results ~ 1995 Supplemental Sampling (Table 1-9) 

'v 
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TABLE 7

SHIELDALLOY METALLURGY CORPORATION
SURFACE WATER

FIELD MEASUREMENTS

SPECIFIC
SAMPLE ID TEMPERATURE pH CONDUCTIVITY

NUMBER (degree C) (micromhos)

SMC-SWO1-O1 3.8 6.98 273

SMC-SW02-01 5.4 6.99 275

SMC-SW03-01 4.3 7.76 270

SMC-SW04-01 4.9 7.28 265

SMC-SW05-01 5.8 7.60 250

• 

SAMPLE ID 
NUMBER 

SMC-SWOI-Ol 

SMC-SW02-01 

SMC-SW03-01 

SMC-SW04-01 

SMC-SW05-01 

• 

• 

TABLE 7 

SHIELDALLOY METALLURGY CORPORATION 
SURFACE WATER 

FIELD MEASUREMENTS 

TEMPERATURE 
(degree C) 

3.8 

5.4 

4.3 

4.9 

5.8 

pH 

6.98 

6.99 

7.76 

7.28 

7.60 

SPECIFIC 
CONDUCTIVITY 

(micromhos) . 

273 

275 

270 

265 

250 



TABLE 31a
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED
IN SURFACE WATER SAMPLES

~AA4P.~IDNTWIAT -N 0W-O oWlO ..-1SWO $W4-.1 SW8ot$WeO $W7-Oi-J. .~$w$ .S~-

**VOLATILE ORGANICS (ppb)**

CHLOROMETHANE - - - - 9J -- . .. .
BROMOMETHANE ...-.. . .....
VINLY CHLORIDE ..-.......
C H L O R O E T H A N E ... .- -.....
METHYLENE CHLORIDE 19 R* 17 R* 18 R* 18 R* 10 BJ* 10 BJ* 41 R* 36 R* 35 R* 19 R*
ACETONE 12BJ* 6JB 6JB 5JB 7JB 7JB 6N* 10N* 9Ni 4Nk
CARBON DISULFIDE . . . . .. 2 N* 2N* 2 N* 2N*
1,1-DICHLORETHENE ..........
1,1-DICHLORETHANE ....... ....
1,2- DICHLORETHENE (total) .... 2J ..... .
CHLOROFORM - - - - - -. .. .
1,2-DICHLORETHANE
2- BUTANONE ..... -.....
1,1,1-TRICHLOROETHANE ......... •
CARBON TETRACHLORIDE . ... .- • - ....
VINYL ACETATE . - ....
BROMODICHLOROMETHANE -. .. .....
1,2- DICHLO RO PRO PANE - - - .......
cis- 1,3- DICHLOROPROPENE - - - ....... .
TRICHLOROETHENE - - - - 3J . ... .
DIBROMOCHLOROMETHANE . . . . . .....
1,1,2-TRICHLOROETHANE ..........
BENZENE ..........
trans- 1,3-DICHLOROPROPENE -... -.....
BROMOFORM - ....... .. .. .
4- METHYL1-2-PENTANONE . . . . ..... -7
2-HEXANONE - -.........
TETRACHLOROETHENE - .. .........
1,1,2,2-TETRACHLOROETHANE - - - - - - ....
TOLUENE . . . .- - - - -
CHLOROBENZENE ..........
ETHYLBENZENE ..........
STYRENE .......
XYLENE (total)
TOTAL VOCs 12 6 6 .5 31 17 8 0 0 0

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE.
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL
RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYrE IS NEGATED DUETO*LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR
OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION. . 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL 
RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION 
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS NEGATED DUE To'LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR 
OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 31b
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED
IN SURFACE WATER SAMPLES

PAGE 1 OF 2

**BASE NEUTRAL / ACIDS (ppb)**

PHENOL N/A N/A N/A - N/A ..
bls(2- CHLOROETHYL) ETHER - N/A N/A N/A - N/A . . . .
2-CHLOROPHENOL - N/A N/A N/A - N/A . . . .
1,3- DICHLOROBENZENE - N/A N/A N/A - N/A . . . .
1,4-DICHLORBENZENE - N/A N/A N/A - N/A
BENZYL ALCOHOL - N/A N/A N/A - N/A . . . .
1,2-DICHLOROBENZENE - N/A N/A N/A - N/A . . . .
2-METHYLPHENOL - N/A N/A N/A - N/A - - -
bls(2- CH LOROISOPROPYL) ETHI - N/A N/A N/A - -N/A .. . . .
4-METHYLPHENOL - N/A N/A N/A - N/A - - - -
N- NITROSO- DI- N- PROPYLAI - N/A N/A N/A - N/A . . . .
HEXACHLOROETHANE - N/A N/A N/A - N/A -. . .
NITROBENZENE - N/A N/A N/A - N/A -. . .
ISOPHORONE - N/A N/A N/A - N/A -. . .
2-NITROPHENOL - N/A N/A N/A - N/A -. . .
2,4-DIMETHYLPHENOL - N/A N/A N/A N/A . . . .
BENZOIC ACID - N/A N/A N/A - N/A . . . .
bis(2-CHLOROETHOXY)METHAI, - N/A N/A N/A - N/A . . . .
2,4-DICHLOROPHENOL - N/A N/A N/A - N/A . . . .
1,2,4-TRICHLOROBENZENE - N/A N/A N/A - N/A - - - -
NAPHTHALENE - N/A N/A N/A - N/A . . . .
4-CHLOROANILINE - N/A N/A N/A - N/A -. . .
HEXACHLOROBUTADIENE - N/A N/A N/A - N/A - - -
4-CHLORO .:-3- METHYLPHENOI - N/A N/A N/A - N/A ....
2-METHYLNAPHTHALENE - N/A N/A N/A - N/A -. . .
HEXACHLOROCYCLOPENTADIEIt - N/A N/A N/A - N/A -. . .
2,4,6-TRICHLOROPHENOL - N/A N/A N/A - N/A -. . ..
2,4,5-TRICHLOROPHENOL - N/A N/A N/A - N/A -. . .
2-CHLORONAPHTHALENE - N/A N/A N/A - N/A -. . .
2-NITROANILINE - N/A N/A N/A - N/A -. . .
DIM ETHYLPHTHALATE - N/A N/A. N/A - N/A -. . .
ACENAPHTHYLENE. - N/A N/A N/A - N/A -. . .
2,6-DINITROTOLUENE - N/A N/A N/A " N/A . . . .

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE.
IT INDICATES POSSIBLE/ PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL
RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATIONFOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.
R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR. OR

OTHER MAJOR CONTROLUNG LIMITS ARE EXCEEDED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• 

• 

• 

TABLE 31b 
SHIELDAUOY METAUURGICAL CORPORATION 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED 
IN SURFACE WATER SAMPLES 

PAGE 1 OF 2 

MMF.1.tEl0E;NTIt\ICAnQN~:::"$W1HQ1tSW24pt :JlW3:#.'tH;SW}OHPt\SW4¥:otaW5#.'IXt"~W~HPt$W1FQ1.$WI}BOF$W9+j11) 
*"BASE NEUTRAL / ACIDS (ppb)** 

PHENOL 
bls(2- CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1,3- DICHLOROBENZENE 
1,4- DICHLORBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZ ENE 
2-METHYLPHENOL 
bls(2- CHLOROISOPROPYL) ETHI 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAW 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4- DIMETHYLPHENOL 
BENZOIC ACID 
bis(2-CHLOROETHOxy)METHAI' 
2,4- DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE . 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO~3-:-METHYLPHENOI 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIEt 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLoRONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE . 
2,6- DINITROTOLUEN E 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A . N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A -

. N/A N/A 
N/A N/A 
N/A N/A .:.. 

N/A -~/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A . N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

B - QUALIFIER USED WHEN THEANALYTE IS FOUND INTHE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION. . • 

.-

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL 
RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION 
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE ISNEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION,INSTRUMENT CALIBRATION ERROR, OR 
OTHER MAJOR CONTROLUNG LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC- ECI. 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 31 b
SHIELDALLOY'METALLURGICAL CORPORATION

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED
IN SURFACE WATER SAMPLES

PAGE 2 OF 2

ATI .W 0#2W-401 ow$.'QIw $I-ti. 8W*4- $W-S.WS -W-oi W-1SB-IS
**BASE NEUTRAL / ACIDS (ppb)**

" connnueal
3-NITROANILINE - N/A N/A N/A - N/A . . . .
ACENAPHTHENE - N/A N/A N/A - N/A . . . .
1,4-.DINITROPHENOL - N/A N/A N/A - N/A . . . .
4-NITROPHENOL - N/A N/A N/A - N/A . . . . .
DIBENZOFURAN - N/A N/A N/A - N/A . . . .
2,4-DINITROTOLUENE - N/A N/A N/A - N/A . . . .
DI ETHYL PHTHALATE - N/A N/A N/A - N/A . . . .
4-CHLOROPHENYL--PHENYLET - N/A N/A N/A - N/A . . . .
FLUORENE - N/A N/A N/A - N/A . . . .
4-NITROANILINE - N/A N/A N/A - N/A . . . .
4,6-DINITRO-2-METHYLPHEN( - N/A N/A N/A - N/A . . . . .
N-NITROSODIPHENYLAMIN E - N/A N/A N/A - N/A . . . .
4-BROMOPHENYL-PHENYLETI- - N/A N/A N/A - N/A . .. . .
HEXACHLOROBENZENE - N/A N/A N/A - N/A . . . .
PENTACHLOROPHENOL - N/A N/A N/A - N/A . . . .
PHENANTHRENE - N/A N/A N/A - N/A . . . .
ANTHRACENE - N/A N/A N/A - N/A -. . . .
DI-n-BUTYLPHALATE iJ N/A N/A N/A 1 J N/A - 2 J 2 J 1 J
FLUORANTHENE - N/A N/A N/A - N/A - - - .
PYRENE N/A N/A N/A - N/A - - -
BUTYLBENZYLPHTHALATE - N/A N/A N/A - N/A -
3,3'- DICHLOROBENZIDINE - N/A N/A N/A - N/A - - -

BENZO(a)ANTHRACENE - N/A N/A N/A - N/A . . . .
CHRYSENE - N/A N/A N/A - N/A - - - -
bis(2-ETHYLHEXYL)PHTHALATE - N/A N/A N/A 2 J N/A . . . .
DI-n-OCTYL PHTHALATE - N/A N/A N/A - N/A . . . .
BENZO(b)FLUORANTHENE - N/A N/A N/A - N/A -

BENZO(k)FLUORANTHENE - N/A N/A N/A - N/A . . . .
BENZO(a)PYRENE - N/A N/A N/A - N/A . . . .
INDENO(1,2,3-cd)PYRENE - N/A N/A N/A - N/A - - - -
DIBENZO(AH)ANTHRACENE - N/A N/A N/A - N/A . . . .
BENZO(g,h,I)PERYLENE - N/A N/A N/A - N/A .. . . .
TOTAL caPAH 0 N/A N/A N/A 0 N/A 0 0 0 0

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE.
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL
RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR
OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'-'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• 

• 

• 

) . 

TABLE 31b 
SHIELDALLOY'METALLURGICAL CORPORATION 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED. 
IN SURFACE WATER SAMPLES 

PAGE20F 2 

USASE NEUTRAL I ACIDS (ppb)** 
Iconnnueol 

3-NITROANILINE N/A 
ACENAPHTHENE N/A 
1,4-.DINITROPHENOL N/A 
4-NITf~OPHENOL N/A 
DIBENZOFURAN N/A 
2,4-DINITROTOLUENE N/A 
DI ETHYL PHTHALATE N/A 
4-CHLOROPHENYL-PHENYLET N/A 
FLUORENE N/A 
4-NITROANILINE N/A 
4,6-DINITRO-2-METHYLPHEN( N/A 
N-NITROSODIPHENYLAMINE N/A 
4-BROMOPHENYL-PHENYLETI- N/A 
HEXACHLOROBENZENE N/A 
PENTACHLOROPHENoL N/A 
PHENANTHRENE N/A 
ANTHRACENE N/A 
DI-n-BUTYLPHALATE 1 J N/A 
FLUORANTHENE N/A 
PYRENE N/A 
BUiYLBENZVLPHTHALATE N/A 
3,3'-DICHLOROBENZIDINE N/A 
BENZO(a)ANTHRACENE N/A 
CHRYSENE NIA 
bis(2-ETHYLHEXYLjPHTHALATE N/A 
DI-n-OCTYL PHTHALATE N/A 
BENZO(b)FLUORANTHENE N/A 
BENZO(k)FLUORANTHENE N/A 
BENZO{a)PYRENE N/A 
INDENO{1,2,3-cd)PYRENE N/A 
DIBENZO{A,H)ANTHRACENE N/A 
BENZO{g,h,I)PERYLENE N/A 
TOTAL caPAH 0 N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1 J 

2J 

o 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A o 

2J 2J 

o o 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 
IT INDICATES POSSIBLE I PROBABLE CONTAMINATION. 

1 J 

o 

J -QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL 
RESULT REPORTED IS ESTIMATED. • 

N - QUALIFIERINDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION 
FOUND IN THE ASSOCIATED BLANKS; THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR 
OTHER MAJOR CONTROLLING LIMITS ARE EXCEEDED. 

* - INDICATES QUALIFIER PLACED BY TRC-ECI. 
N/A - NOt ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 31c
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF PESTICIDES/PCB COMPOUNDS DETECTED
IN SURFACE WATER SAMPLES

SAMPLEJOBSTIFICATIONW $i0 vW-Q il...... S1 -0 $W4-_177$W5.-0.1~ $7o W-v:$9Q

**PESTICIDES/PCB'S (ppb)**
ALPHA- BHC
BETA-BHC
DELTA- BHC
GAMMA- BHC(UNDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4,4-DDE
ENDRIN
ENDOSULFAN I1
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221

'AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1260

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

B - QUALIFIER USED WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE.
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION.

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL
RESULT REPORTED IS ESTIMATED.

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANALYTE IS NEGATED DUE TO LABORATORY CONTAMINATION.

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR OR
OTHER MAJOR CONTROLUNG LIMITS ARE EXCEEDED.

* - INDICATES QUALIFIER PLACED BYTRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND
'- NOT DETECTED TO THE REPORTED DETECTION LIMIT

• 

• 

• 

TABLE31c 
SHIEtDALLOY METALLURGICAL CORPORATION 

. SUMMARY OF PESTICIDES/PCB COMPOUNDS DETECTED 
IN SURFACE WATER SAMPLES 

**PESTICIDES/PCB'S (ppb)** 
ALPHA-BHC N/A N/A N/A N/A 
BETA-BHC . N/A N/A N/A N/A 
DELTA-BHC N/A N/A N/A N/A 
GAMMA- BHC(UNDANE) N/A N/A N/A N/A 
HEPTACHLOR N/A N/A N/A N/A 
ALDRIN N/A N/A NJA N/A 
HEPTACHLOR EPOXIDE N/A N/A' N/A N/A 
ENDOSULFAN I N/A N/A N/A N/A 
DIELDRIN . N/A N/A N/A N/A 
4,4-DDE N/A N/A N/A N/A 
ENDRIN N/A N/A N/A N/A 
ENDOSULFAN II N/A N/A N/A N/A 
4,4-DDD I N/A N/A N/A N/A 
ENDOSULFAN SULFATE N/A N/A N/A N/A 
4,4-DDT ,'\ N/A N/A N/A N/A 
METHOXYCHLOR N/A N/A N/A N/A 
ENDRIN KETONE N/A N/A N/A N/A 
ALPHA-CHLORDANE N/A N/A N/A N/A 
GAMMA-CHLORDANE N/A N/A N/A N/A 
TOXAPHENE N/A N/A N/A N/A 
AROCLOR-1016 N/A N/A N/A N/A 
AROCLDR-1221 N/A N/A N/A N/A 
AROCLOR-1232 N/A N/A N/A N/A 
AROCLOR-1242 N/A N/A N/A N/A 
AROCLOR-1248 N/A N/A N/A N/A 
AROCLOR-1254 N/A N/A N/A N/A 

. AROCLOR-1260 N/A N/A N/A N/A 

B - QUALIFIER USED WHEN THE ANAL YTE IS FOUND IN THE ASSOCIATED METHOD BLANK AS WELL AS IN THE SAMPLE. 
IT INDICATES POSSIBLE / PROBABLE CONTAMINATION. 

/' 

J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL 
RESULT REPORTED IS ESTIMATED. 

N - QUALIFIER INDICATES THE CONCENTRATION FOUND IN THE SAMPLE IS LESS THAN THREE TIMES THE CONCENTRATION 
FOUND IN THE ASSOCIATED BLANKS. THE PRESENCE OF THE ANAL YTE IS NEGATED DUE TO LABORATORY CONTAMINATION. 

R - DATA IS REJECTED DUE TO HOLDING TIME EXCEEDED, BLANK CONTAMINATION, INSTRUMENT CALIBRATION ERROR, OR 
OTHER MAJOR CONTROLUNG LIMITS ARE EXCEEDED. ~) . 

* - INDICATES QUALIFIER PLACED BYTRC-ECI. 
N/A - NOT ANAL VZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 



TABLE 31d
SHIELDALLOY METALLURGICAL CORPORATION

SUMMARY OF INORGANIC COMPOUNDS DETECTED
IN SURFACE WATER SAMPLES

**INORGANICS (ppb)**

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
CHROMIUM VI
COBALT
COPPER
CYANIDE, TOTAL (UG/L)
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
BORON
NIOBIUM
STRONTIUM
TITANIUM
ZIRCONIUM
FLUORIDE
SULPHATE

4610 44800 544 442 319 224 3450 48100 - 12800
44.2 B 151 - - - - - - -

2.0B 34.6 - - 2.4B - - 116 2.4B
78.2 B 962 44.4 B 43.6 B 40.8 B 24.5 B 205 400 , 65.1 B
1.3 B 25.1 1.0 B 1.0 B 1.6 B - - 468 15.4

- 9.0 . ..... 5.2 -
5480 18100 4040 B 3960 B 4600 B 4940 B 9200 30300 13300
43.3 8520 120 106 208 99.0 29.8 313 91.4

- - - 0.054 - 0.031 0.057 0.028
- 62.2 ...... 13.1 B -

8.0B 432 13.7B. 11.8B 7.7B 7.3B 6.3B 64.2 16.3B
- 11.0J* - - - - - 94.4 -

4660 71000 1210 1020 933 697 128 13900 14200
28.0 - 7.6 9.3 3.8 B 5.5 B 8 1240 1050
9250 5670 1700 B 1690 B 2060 B 2400 B 16500 63200 12000
622 2590 220 219 342 131 10.7 B 1160 223
- 21.4 - - - - - - -

20.8 B 618 29.6B 34.5 B 17.7 B 17.1 B - 415 49.2
8670 4670B 1610.B 1890 B 4310B 4490 B 9300 171000 6890

- - - - - - - 29 B -

25900 20300 24400 23900 107000 65200 64900 90100 23800

272 5700 310 307 246 286 1410 8650 3380
56.4 1070 41.8 32.4 25.4 20.8 58.6 942 108
828 N/A N/A N/A 585 N/A 14100 4960 286
- N/A N/A N/A - N/A 527 -
- N/A N/A N/A - N/A 221 - -
- N/A N/A N/A - N/A - 443 193
- N/A N/A N/A - N/A N/A N/A N/A

0.87 0.92 1.1 1.1 0.84 0.97 N/A N/A N/A
68.7 25.8 12.2 11.7 139 80.2 N/A N/A N/A

9300

2.2 B
160 B
37.2

11000
283
0.14

23.2 B
12.3
6820
170

27800
500.

242
14400
2.1 B

80700

8350
234
320

143
N/A
N/A
N/A

.0

B - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.
J - QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL

RESULT REPORTED IS ESTIMATED.
* - INDICATES QUALIFIER PLACED BY TRC-ECI.
N/A - NOT ANALYZED FOR THIS COMPOUND

- NOT DETECTED TO THE REPORTED DETECTION LIMIT
CRDL - CONTRACT REQUIRED DETECTION LIMITS.
IDL - INSTRUMENT DETECTION LIMITS.

• TABLE 31d 
SHIELDALlOY METAllURGICAL CORPORATION 

SUMMARY OF INORGANIC COMPOUNDS DETECTED 
IN SURFACE WATER SAMPLES 

$AMRLlnDENTlflCAl'IQN::~: ::i/:tSW,1iS:Q1 :SW2¥Ot lS\vs:4tU\'SW1o:foJ:SW4+P::t ir$W$¥Qt:($W64:oj~:tSW1+(jl: :$W$+.o.r: SW9Anf 
**INORGANICS (ppb)** 

ALUMINUM 4610 44800 544 442 319 224 3450 48100 12800 9300 
ANTIMONY . 44:28 151 
ARSENIC 2.08 34.6 2.4 8 116 2.4B 2.28 . 
BARIUM 78.2 B 962 44.4 B 43.6 B 40.8 B 24.5B 205 400 ,65.1 B 160 B 
BERYLLIUM 1.3 B 25.1 1.0 B 1.0 B 1.6 B 468 15.4 37.2 
CADMIUM 9.0 , 5.2 
CALCIUM 5480 18100 4040 B 3960 B 4600B 49408 9200 30300 13300 11000 
CHROMIUM 43.3 8520 120 106 208 99.0 29.8 313 91.4 283 
CHROMIUM VI 0.054 0.031 0.057 0.028 0.14 
COBALT 62.2 13.1 B 
COPPER 8.08 432 13.78 11.88 7.78 7.3B 6.38 64.2 16.38 23.28 
CYANIDE, TOTAL (UGIL) 11.0J* 94.4 12.3 
IRON 4660 71000 1210 1020 933 697 128 13900 14200 6820 
LEAD 28.0 7.6 9.3 3.88 5.5 B 8 1240 1050 170 
MAGNESIUM 9250 5670 1700 B 1690 B 2060B 2400 B 16500 63200 12000 27800 
MANGANESE 622 2590 220 219 342 131 10.7 B 1160 223 500 
MERCURY 21.4 
NICKEL 20.8 B 618 29.6B 34.5 B 17,7 B 17.1 B 415 49.2 242 
POTASSIUM 8670 4670B 1610 B 1890 B 43108 4490 B 9300 171000 6890 14400 
SELENIUM 

.-
29 B 2.18 

SILVER ..;. 

SODIUM 25900 20300 24400 23900 107000 >- 65200 64900 90100 23800 80700 • THALLIUM 
VANADIUM 272 5700 310 307 246 286 1410 8650 3380 8350 
ZINC 56.4 1070 41.8 32.4 25.4 20.8 58.6 942 108 234 
BORON 828 N/A N/A N/A 585 N/A 14100 4960 286 320 
NIOBIUM N/A N/A N/A N/A 527 
STRONTIUM N/A N/A N/A N/A 221 -
TITANIUM N/A N/A N/A N/A 443 193 14:3 
ZIRCONIUM N/A N/A N/A N/A N/A N/A N/A N/A 
FLUORIDE 0.87 0.92 1.1 1.1 0.84 0.97 N/A N/A N/A N/A 
SULPHATE 68.7 25.8 12.2 11.7 139 80.2 N/A N/A N/A N{A 

8 - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL. 
J -QUALIFIER USED TO INDICATE AN ESTIMATED VALUE. THE CONCENTRATION IS QUANTITATIVELY QUALIFIED AND THE FINAL 

RESULT REPORTED IS ESTIMATED. 
* - INDICATES QUALIFIER PLACED 8YTRC-ECI. 
N/A - NOT ANALYZED FOR THIS COMPOUND 
'-' - NOT DETECTED TO THE REPORTED DETECTION LIMIT 
CRDL - CONTRACT REQUIRED DETECTION LIMITS. 
IDL -INSTRUMENT DETECTION LIMITS. 



TABLE 1-9
SURFACE WATER SUMMARY TABLE

INORGANICS
SUPPLEMENTAL SAMPLING INVESTIGATION

SHIELDALLOY METALLURGICAL CORPORATION

INORGANICS (pg/L)

Aluminum 979 1,770 227 169 2310 286 163 127
Antimony 27.2 u 27.2 u 27.2 u 27.2 u 27.2 u 27.2 u 27.2 u 27.2 u
Arsenic 3.2 1,8 u 1.8 u 1.8u 2.8 1.8 u 1.8 u 1.8 u
Barium 34 53.3 21.1 40.4 87.1 119 174 162
Beryllium 0.7 u 0.7 u 0.7 u . 1 2.6 1 0.7 u 0.7 u
Cadmium 2.9 u 2.9 u 2.9 u 2.9u 3.1 u 3.1 u 3.1 u 3.1 u
Calcium 3.650 4,250 4,200 5,189 4660 5220 8960 8330
Chromium 101 47.6 23 19.6 46.8 38.7 2.7 u 2.7 u
Chromium VI (mg/L) 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u
Cobalt 2.9 u 4.9 2.9 u 2.9 u 10.1 7.4 6.3 7.9
Copper 23.2 17.6 13.5 6.2 7.9 6 2.7 3.3
Iron 655 1,710 143 150 3080 374 301 259
Lead 2.9 0.7 u 0.7 u 0.7u 2.7 3.4 0.9 u 0.9 u
Magnesium 3,210 7,770 3,620 3,860 8670 2620 4440 4160
Manganese 42.3 42.3 28.2 9.4 88 194 180 271
Mercury 0.1 u 0.1 u 0.1 u 0.1u 0.1 u 0.1 u 0.1 u 0.1 u
Nickel 10.2 12.3 6.8 u 6.8 u 19.2 8.1 6.9 u 10.5
Potassium 18,600 21,000 22,700 15,800 8960 4890 3080 2600
Selenium 4.4 1.2 u 1.2 u 1.2 u 1.7 1.5 u 1.5 u 1.5 u
Silver 2.5 u 2.5 u 2.5 u 2.5 u 2.5 u 2.5u 2.5 u 2.5 u
Sodium 177,000 196,000 215,000 150,000 44,600 15,000 6390 5970
Vanadium 64.3 33 33.9 257 413 144 3.5 u 3.5 u
Zinc 287 54.1 54.4 47.5 24.6 55.1 77.6 85.9
Thallium 2 u 2u 2u 2u 2u 2u 2u 2u
Cyanide. 5u 5u 5u 5U 5u 5u 5u 5u
Hardness (mg/L) 21.6 22.5 22.5 20.6 23.5 29.4 38.3 37.4

pg/L=micrograms per liter
mg/L=milligrams per liter
u=Analyzed, Not Detected
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A. Statement of Section 1424 (e)

The Safe Drinking Water Act (SDWA), Public Law 93-523, of December 16, 1974
contains a provision in Section 1424(e), which states that:

If the Administrator determines, on his own initiative or upon petition,
that an area has an aquifer which is the sole or principal drinking
water source for the area and which, if contaminated, would create
significant hazard to public health, he shall publish notice of that
determination in the F.ede ra .Regis•ter. After the publication of any
such notice, no commitment for Federal financial assistance (through
a grant, contract, loan guarantee, or otherwise) may be entered into
for any project which the Administrator determines may contaminate
such aquifer through a recharge zone so as to create a significant
hazard to public health, but a commitment for Federal financial
assistance may, if authorized under another provision of law, be
entered into to plan or design the project to assure that it will not so
contaminate the aquifer.

This section allows for the specific designation of areas which are dependent upon
ground water supplies. Following designation, the review process will ensure that
federal agencies will not commit funds toward projects which may contaminate
these ground water supplies.

B. Receipt of Petition

On December 4, 1978 the Environmental Defense Fund, Inc. and Sierra Club New
Jersey Chapter petitioned the U.S. Environmental Protection Agency (EPA)
Administrator to determine that the Counties of Monmouth, Burlington, Ocean,
Camden, Gloucester, Atlantic, Salem, Cumberland, Cape May and portions of
Mercer and Middlesex Counties, New Jersey, constitute an area whose aquifer
system is "the sole or principal drinking water source for the area and which, if
contaminated, would create a significant hazard to public health".

C. Area of Consideration
/

The area of the New Jersey Coastal Plain Aquifer System includes the area for the
Counties of Monmouth, Burlington, Ocean, Camden, Gloucester, Atlantic, Salem,
Cumberland, Cape May and portions of Mercer and Middlesex Counties, New
Jersey. Pursuant to section 1424(e), Federally assisted projects proposed for
construction in the New Jersey Coastal Plain Area and the project review area
within portions of its streamflow source zone will be subject to EPA review.

The streamflow source zone for the New Jersey Coastal Plain Aquifer System
includes upstream portions of the Delaware River Basin in the States of Delaware
(New Castle County), New Jersey (Mercer-part, Hunterdon-part, Sussex-part, and
Warren Counties), New York (Delaware, Orange, Sullivan and Ulster Counties),
and Pennsylvania (Berks-part, Bucks, Carbon-part, Chester-part, Delaware,
Lackawanna-part, Lancaster, Lehigh, Luzerne-part, Monroe, Montgomery,
Northampton, Philadelphia, Pike, Schuykill and Wayne Counties).

The project review area includes that portion of the streamflow source zone which
lies within two miles of the Delaware River in the States of New Jersey (in Mercer,
Hunterdon, Sussex and Warren Counties), Delaware (in New Castle County),
Pennsylvania (in Delaware, Philadelphia, Bucks, Monroe, Northampton, Pike and
Wayne Counties) and New York (in Delaware, Orange and Sullivan Counties).
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D. Topography

The New Jersey Coastal Plain is part of the Atlantic Plain physiographic province.
The Coastal Plain physiographic province lies along the Atlantic and Gulf Coasts
from Long Island to Mexico and contains one of the most prolific system of aquifers
in the country. The area petitioned by the Environmental Defense Fund, Inc. and
the Sierra Club New Jersey Chapter is the New Jersey Coastal Plain Aquifer
System, which is located between the Delaware River and Bay, the Atlantic Coast,
Staten Island and a belt of more rugged, generally higher terrain called the
Piedmont province. A Fall Line, extending northeast along the Delaware River and
through Mercer and Middlesex counties, separates the Coastal Plain from the
Appalachian Highlands. The Fall Line separates areas with major differences in
topography, geology, and hydrology.

The New Jersey Coastal Plain Aquifer System, lying southeast of the Fall Line,
covers about 4,200 square miles. More than half of the land area is below an
altitude of fifty feet (50k) above sea level (NGVD). The area is largely surrounded by
salty or brackish water and is bounded by the Delaware River on the west,
Delaware Bay on the south, the Atlantic Ocean on the east, and Raritan, Bay on the
north.

The land surface is divided into drainage basins. A drainage basin is an area that
contributes runoff to a stream and its tributaries. A drainage divide marks the
topographic boundary between adjacent drainage basins. A major stream divide in
the Coastal Plain of New Jersey separates streams flowing to the Delaware River
and the Atlantic Ocean.

I1. Hydrogeology

A. Geologic Framework

The following physiographic and hydrogeologic descriptions are excerpted from the
United States Geological Survey (USGS) Report on the New Jersey Coastal Plain
Area (Vowinkel and Foster, 1981). The New Jersey Coastal Plain is underlain by a
wedge shaped mass of unconsolidated sediments composed of clay, silt, sand and
gravel. The wedge thins to a featheredge along the Fall Line and attains a
thickness of over six-thousand feet (6,000') at the tip of Cape May County, New
Jersey. These sediments range in age from Cretaceous to Holocene and can be
classified as continental, coastal or marine deposits. The Cretaceous and Tertiary
age sediments generally strike on a northeast-southwest direction and dip gently to
the southeast from ten to sixty feet (10 - 60') per mile. The overlying Quaternary
deposits, where present, are basically flat lying. The unconsolidated Coastal Plain
deposits, are unconformably underlain by a Pre-Cretaceous basement bedrock
complex, which consists primarily of Precambrian and early Paleozoic age rocks.
Locally, along the Fall Line in Mercer and Middlesex Counties, Triassic age rocks
underlie the unconsolidated sediments.

Potomac Raritan Magothy aquifer system is divided into two aquifers. They are the
Farrington aquifer and the Old Bridge aquifer. These aquifers are both upper
Cretaceous in age and would be stratigraphically equivalent to the Raritan and
Magothy formations, respectively.

B. Geologic Setting (Major Aquifers andConfining Units)

The wedge of sediment comprises one interrelated aquifer system that includes
several aquifers and confining units. These sediments range in age from
Cretaceous to Holocene and can be classified as continental, coastal or marine
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deposits. In general, aquifers and confining units in the Coastal Plain Aquifer
System correspond to the geologic formations presented in Table 1. However, the
boundaries of the aquifers and confining beds may not be the same as the geologic
formations for the following reasons: (1) the formations may change in physical
character from place to place and may act as an aquifer in one area or a confining
bed in another; (2) some formations are divided into several aquifers and confining
beds; and (3) adjacent formations may form a single aquifer or confining bed.

There are five major aquifers in the New Jersey Coastal Plain Aquifer System.
They are the Potomac-Raritan-Magothy aquifer system, Englishtown aquifer,
Wenonah-Mount Laurel aquifer, lower "800 foot" sand aquifer of the Kirkwood
Formation and the Kirkwood-Cohansey aquifer. The major aquifers and their
respective confining units are described in ascending order from the bedrock
surface.

Overlying the consolidated rocks of the bedrock is the Potomac-Raritan-Magothy
aquifer system. This wedgeshaped mass of sediments of Cretaceous age is
composed of alternating layers of clay, silt, sand, and gravel. These deposits range
in thickness from a featheredge along the Fall Line to more than 4,100 feet beneath
Cape May County. The Potomac-Raritan-Magothy aquifer system is exposed in a
narrow outcrop along the Fall Line and the Delaware River. The aquifer is confined
except in outcrop areas by the underlying crystalline rocks and the overlying
Merchantville-Woodbury confining unit. In the northern part of the*Coastal Plain, the
Potomac-Raritan-Magothy aquifer system is divided into two aquifers. They are the
Farrington aquifer (mainly Raritan age) and the Old Bridge aquifer (Magothy age).

The Merchantville Formation and Woodbury Clay form a major confining unit
throughout most of the Coastal Plain of New Jersey. Although their permeability is
very low, the Merchantville-Woodbury confining unit can transmit significant
quantities of water when sizeable differences in potentiometric head exist between
overlying and underlying aquifers.

The Englishtown aquifer overlies the Merchantville and Woodbury confining unit in
the central and northern parts of the Coastal Plain. The aquifer is a significant
source of water for Ocean and Monmouth Counties. In northern and eastern Ocean
County, the Englishtown aquifer can be subdivided into two waterbearing sands.
Upper and lower units of quartz sand with thin interbeds of dark sandy silt are
separated by a thick sequence of sandy and clayey lignitic silt (Nichols, 1977).

The Marshalltown Formation overlies the Englishtown sand in most of the Coastal
Plain but overlies the Woodbury Clay in much of Salem County. The formation has
a maximum thickness of thirty feet (30'). Because the Marshalltown Formation is
thin and contains some slightly to, moderately permeable beds, it acts as a leaky
confining bed.

Although the Wenonah Formation and Mount Laurel Sand are distinct lithologic
units, they are hydraulically connected and together form the Wenonah-Mount
Laurel aquifer. The Mount Laurel Sand, a coarser sandunit than the Wenonah
Formation, is the major component of the aquifer. The combined thickness of the
Wenonah Formation and Mount Laurel Sand in outcrop is as much as one hundred
feet (100'). In the subsurface they range in thickness from forty feet (40') to slightly
more than two hundred feet (200') (Nemickas, 1976). The Wenonah-Mount Laurel
aquifer is an important water producing aquifer in the northern and western parts of
the Coastal Plain.

Overlying the Wenonah-Mount Laurel aquifer is a confining unit that comprises
several geologic units. The confining unit consists of the Navesink Formation, Red
Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan
Formation, Shark River Marl, Piney Point Formation and the basal clay of the
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formations for the following reasons: (1) the formations may change in physical 
character from place to place and may act as an aquifer in one area or a confining 
bed in another; (2) some formations are divided into several aquifers and confining 
beds; and (3) adjacent formations may form a single aquifer or confining bed. 

There are five major aquifers in the New Jersey Coastal Plain Aquifer System. 
They are the Potomac-Raritan-Magothy aquifer system, Englishtown aquifer, 
Wenonah-Mount Laurel aquifer, lower "800 foot" sand aquifer of ,the Kirkwood 
Formation and the Kirkwood-Cohansey aquifer. The major aquifers and their 
respective confining units are described in ascending order from the bedrock 
surface. . 

Overlying the consolidated rocks of the bedrock is the Potomac-Raritan-Magothy 
aquifer system. This wedge shaped mass of sediments of Cretaceous age is 
composed of alternating layers of clay, silt, sand, and gravel. These deposits range 
in thickness from a featheredge along the Fall Line to more than 4,100 feet beneath 
Cape May County. The Potomac-Raritan-Magothy aquifer system is exposed in a 
narrow outcrop along the Fall Line and the Delaware River. The aquifer is confined 
except ih outcrop areas by the underlying crystalline rocks and the overlying 
Merchantville-Woodbury confining unit. In the northern part of the Coastal Plain, the 
Potomac-Raritan-Magothy aquifer system is divided into two aquifers. They are the 
Farrington aquifer (mainly Raritan age) and the Old Bridge aquifer (Magothy age). 

The Merchantville Formation and Woodbury Clay form a major confining unit 
throughout most of the Coastal Plain of New Jersey. Although their permeability is 
very low, the Merchantville-Woodbury confining unit can transmit significant 
quantities of water when sizeable differences in potentiometric head exist between 
overlying and underlying aquifers. 

The Englishtown aquifer overlies the Merchantville and Woodbury confining unit in 
the central and northern parts of the Coastal Plain. The aquifer is a significant 
source of water for Ocean and Monmouth Counties. In northern and eastern Ocean 
County, the Englishtown aquifer can be subdivided into 'two waterbearing sands. 
Upper and lower units of quartz sal)d with thin interbeds of dark sandy silt are 
separated by a thick sequence of sandy and clayey Iignitic silt (Nichols, 1977). 

The Marshalltown Formation overlies the Englishtown sand in most of the Coastal 
Plain but overlies the Woodbury Clay in much of Salem County. The formation has 
a maximum thickness of thirty feet (30'). Because the Marshalltown Formation is 
thin and contains some slightly to moderately permeable beds, it acts as a leaky 
confining bed. 

Although the Wenonah Formation and Mount Laurel Sand are distinct lithologic 
units, they are hydraulically connected and together form the Wenonah-Mount 
Laurel aquifer. The Mount Laurel Sand, a coarser sandunit than the Wenonah 
Formation, is the major component of the aquifer. The combined thickness of the 
Wenonah Formation and Mount Laurel Sand in outcrop is as much as one hundred 
feet (100'). In the subsurface they range in thickness from forty feet (40') to slightly 
more than two hundred feet (200') (Nemickas, 1976). The Wenonah-Mount Laurel 
aquifer is an important water producing aquifer in the northern and western parts of 
the Coastal Plain. 

Overlying the Wenonah-Mount Laurel aquifer is a confining unit that comprises 
several geologic units. The confining unit consists of the,Navesink Formation, Red 
Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan 
Formation, Shark River Marl, Piney Point Formation and the basal clay of the 
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Kirkwood Formation. Some of these geologic units may act as aquifers on a local
basis.

The Kirkwood Formation includes several waterbearing units. The major Kirkwood
aquifer is the principal artesian aquifer within the Kirkwood Formation, also known
as the Atlantic City "800 foot" sand (Barksdale and others, 1936). The Kirkwood
"800 foot" sand aquifer extends along the Atlantic Coast from Cape May to
Barnegat Light and some distance inland. In Cape May and Cumberland Counties,
the upper artesian aquifer of the Kirkwood Formation is defined as the Rio Grande
waterbearing zone (Gill, 1962). This aquifer is productive only locally in Cape May
County. Along the coast north of Barnegat Light and inland from the coast in
Ocean, Burlington; Atlantic, and the western part of Cumberland Counties, the
sands of the upper part of the Kirkwood Formation are hydraulically connected to
the overlying Cohansey Sand.

The Cohansey Sand is typically a lightcolored quartzose sand with lenses of silt
and clay. The Cohansey Sand is exposed throughout most of the outer part of the
Coastal Plain and attains a maximum thickness of about two hundred fifty feet
(250'). Ground water in the Cohansey aquifer occurs generally under watertable
conditions except Cape May County, where the aquifer is confined. Inland from the
coast and in the northern part of Ocean County, the upper part of the Kirkwood -
Formation is in hydraulic connection with the Cohansey Sand and they act as a
single aquifer.

C. Ground Water Hydrology

Man has modified the natural equilibrium of the New Jersey Coastal Plain Aquifer
System by increasing the rate of outflow from the systenm to the ocean. One major
effect of the increased outflow of water is a regional decline in ground water levels.'
This decline in potentiometric head (the level to which water will rise under a given
pressure with respect to aknown datum) within the aquifers may change the.
direction of ground water flow and cause induced recharge and/or saltwater
encroachment into the system. Significant regional waterlevel declines have
occurred in the Potomac-Raritan-Magothy aquifer system, Englishtown aquifer,
Wenonah-Mount Laurel aquifer and the "800 foot" sand aquifer of the Kirkwood
Formation. Ground water withdrawals from the Potomac-Raritan-Magothy aquifer
system have resulted in ground water level declines of 1.5 to 2.5 feet per year from
1966 to 1976 (Luzier, 1980). These declines in head are causing a reversal in the
direction of ground water flow near pumping centers. Model studies have indicated
that about forty three percent (43%) of the total inflow to the Potomac-Raritan-
Magothy aquifer system in 1973 was induced recharge from the Delaware River
(Luzier, 1980). Saline water in the Delaware River Estuary threatens water quality
in the aquifers along Salem and Gloucester Counties. sustained increases in the
rate of withdrawal from the Potomac-Raritan-Magothy and in the consumptive uses
of Delaware River water portends continued and increased movement of inferior
quality water into the aquifer.

The head reductions in the Potomac-Raritan-Magothy aquifer system have also
increased leakage from the overlying Englishtown and Wenonah-Mount Laurel
aquifers through the Merchantville Formation Woodbury Clay confining unit. In
model simulation, approximately thirty percent (30%) of the recharge to the
Potomac-Raritan-Magothy aquifer system in 1973 was due to leakage from.
overlying aquifers (Luzier, 1980).

Withdrawal of water from the Englishtown aquifer has had a marked effect on the
water level in the overlying Wenonah-Mount Laurel aquifer. Decline in head in the
Englishtown aquifer from 1959 to 1970 was 8 to 12 ft/yr over a large area. As a
consequence of this change-in head, increased quantities of water apparently leak
from the Wenonah-Mount Laurel aquifer, through the confining layers, and into the
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Englishtown aquifer (Nichols, 1977).

Since the recharge from precipitation and induced infiltration is insufficient to
replace ground water in heavily pumped areas close to the saltwater-freshwater
interface, the interface can advance toward pumping centers.

1. Recharge

The Delaware River and Estuary, Sandy Hook Bay, the Atlantic Coast
and the older, harder rocks of the Piedmont province constitute the
recharge boundaries of the New Jersey Coastal Plain aquifers. These
hydrographicfeatures represent the interfaces across which water
either moves into or out of the ground water reservoir. Natural
recharge occurs primarily through direct precipitation on the outcrop
area of the geologic formations. A smaller component of natural
recharge to the deeper layers of the system occurs by vertical
leakage from the upper layers. This accounts for a small percentage
of the total amount of recharge; however, over a large area and a
long period of time the amount of water transmitted can be significant.

Natural recharge to the New Jersey Coastal Plain Area occurs
primarily through direct precipitation on the outcrop area of the
geologic formations. Based primarily on estimates of ground water
contributing to streamflow and basin runoff, several estimates of
ground water recharge in the Coastal Plain have been made. In the
outcrop areas of the Potomac - Raritan - Magothy aquifer system,
where it is unconfined, recharge to the aquifer is about twelve (12)
inches per year (in/yr). In the outcrop area of the Farrington aquifer,
the recharge to ground water is twelve (12) in/yr. Recharge ranges
from twelve to twenty (12 - 20) in/yr in the outcrop of the Old Bridge
aquifer.

Another component of natural recharge to deep, confined aquifers is
primarily by vertical leakage from the upper layers. Only a small
percentage of the water within the unconfined ground water system
leaks to the confined aquifers; but over a large area and a long period
of time, the amount of water transmitted can be significant (Vowinkel
& Foster, 1981).

2. Discharge

The New Jersey Coastal Plain Aquifer discharges to the surface
through streams, springs and evapotranspiration. Many streams
ultimately flow into bays or directly into the ocean. Development of the
ground water reservoir asa water supply source constitutes another
discharge component which today accounts for a significant portion of
discharge from the overall system. In certain areas (e.g., along the
Delaware River) heavy pumping has caused a reversal in the normal
discharge from the aquifer (Raritan-Magothy) such that the surface
stream (Delaware River) now recharges the aquifer. This
phenomenon implies that, in addition to the New Jersey Coastal Plain
Area, the Delaware River Basin within Delaware, New Jersey,
Pennsylvania and New York must be regarded as a streamflow
source zone (an upstream headwaters area which drains into a
recharge zone), which flows into the Coastal Plain Area.

3. Streamflow Source Zone
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The New Jersey Coastal Plain Aquifer System discharge to the
surface through streams, springs and evapotranspiration. Many
streams ultimately flow into bays or directly into the ocean.
Development of the ground water reservoir as a water supply source
constitutes another discharge component which today accounts for a
significant portion of discharge from the overall system. In certain
areas (e.g. along the Delaware River) heavy pumping has caused a
reversal in the normal discharge from the aquifer (Raritan-Magothy)
such that the surface stream (Delaware River) now recharges the
aquifer. This phenomena implies that, in addition to the New Jersey
Coastal Plain Area, a major portion of the Delaware River Basin must
be regarded as a streamflow source zone (an upstream headwaters
area which drains inio a recharge zone), which flows into the
designated area.

D. Ground Water Quality

Fresh, uncontaminated ground water in the New Jersey Coastal Plain is low in
dissolved solids (generally less than 150 milligrams per liter (mg/I). Calcium and
bicarbonate are usually dominant ions in solution with smaller amounts of sodium,
potassium, magnesium sulfate and chloride. Locally, concentrations of iron and
manganese present a problem near the water table because the ground water
tends to have a low pH. These waters are treated to make them palatable.
Historically, no significant quantities of heavy metals, pesticides, organics or
coliform bacteria have been found in the artesian aquifers. Except for specific
parameters (e.g. iron) and contamination incidents, water quality in the artesian
ground water system meets or exceeds Federal and State drinking water
standards. The quality of ground water in the outcrop area, on the other hand, is
variable, being largely determined by local conditions at the land surface.

A large part of the Potomac-Raritan-Magothy aquifer system in the southern
Coastal Plain of New Jersey contains salty ground water with chloride
concentrations ranging from less than 250 to as high as 27,000 mg/L (Luzier,
1980). The concentrations of chloride increase with depth as well as toward the
ocean.

E. Designated Areas

The proposed Sole Source Aquifer designation areas for the New Jersey Coastal
Plain Aquifer System are defined within the Counties of Monmouth, Burlington,
Ocean, Cumberland and Cape May, and portions of Mercer and Middlesex
Counties, New Jersey, and that portion of the streamflow source zonewhich lies
within two miles of the Delaware River in the States of New Jersey (in Mercer,
Hunterdon, Sussex and Warren Counties), Delaware (in New Castle County),,
Pennsylvania (in Delaware, Philadelphia, Bucks, Monroe, Northampton, Pike and
Wayne Counties) and New York (in Delaware, Orange and Sullivan Counties).
Outside the New Jersey Coastal Plain Area and further than two miles from the
Delaware River in the streamflow source zone, only those Federally assisted
proposed projects requiring the preparation of an Environmental Impact Statement
will be reviewed. The two-mile limit for the project review area along the Delaware
River is based on the climate and hydrologic setting of the area.

F. Ground Water Use

Ground water use for public supply in the Coastal Plain area, was about 250 million
gallons per day (MGD) in 1978. Use of surface water for public supply in this same
area amounts to 79 MGD. Of the estimated 400 MGD withdrawn from the Coastal
Plain aquifer system in 1978, approximately seventy-five percent (75%) was used
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for drinking water purposes to serve 2.3 million people.

Estimates for industrial and commercial consumption of ground water range from
75 MGD (USGS, 1978) to 97 MGD (NJ Water Supply Master Plan, WSMP, 1976).
Agriculture is also a major consumer of ground water, pumping anywhere from 11
MGD (USGS, 1978) to 50 MGD (NJWSMP, 1976).

No accurate tally of domestic consumption in the Coastal Plain Area is available;
however, the New Jersey Water Supply Master Plan estimates that as much as 40
MGD of ground water was pumped to private households.

The PotomacRaritanMagothy aquifer system is the most widely used aquifer in the
Coastal Plain, but it is not the primary source of drinking water for every county.
The Cohansey and Kirkwood aquifers are the primary sources of ground water in
Atlantic, Cape May and Cumberland County. In these counties, the Potomac-
Raritan-Magothy aquifer contains saltwater. The Englishtown and Wenonah-Mount
Laurel aquifers are productive mainly in the northern and central counties of the
Coastal Plain.

Ill. Susceptibility to Contamination

The New Jersey Coastal Plain Aquifer System is susceptible to contamination
across several interfaces. In the outcrop areas, the water table conditions and the
highly permeable nature of the soil, with its low attenuation capability, facilitate the
movement of contaminants from the land surface into the system. Significant
pollution sources include septic tanks, landfills, chemical spills and dumping,
chemical storage leaks, industrial waste lagoons, highway deicing and agricultural
chemicals. These sources have immediate local impacts as well as long term
cumulative impacts as they progress through to the lower system.

EPA has identified roughly 150 hazardous waste disposal sites within the New
Jersey Coastal Plain area which have the potential for contaminating the
environment.

Municipal Land Disposal

Municipal land disposal sites frequently are discovered to contain other than
municipal wastes. One example is Jackson Township, Ocean County. The
Township disposal site has been found to be leaching chlorinated industrial
solvents and other toxic organic chemicals into the aquifer that serves private
drinking water wells of more than 100 homes in a nearby development. A second
site is the Price Landfill in Pleasantville, New Jersey. The contamination emanating.
from this site does threaten the Atlantic City Water supply.

Pipelines and Storage Tanks

Pipelines and tanks which carry and store petroleum products and other chemicals
are subject to accidental rupture, external corrosion, and structural failure from a
wide variety of causes. In the Pinelands, there are fourteen (14) storage tanks
which are required to have- Federal and/or State permits because of their size.
Approximately 13.9 million gallons are stored in these facilities, and additional
amounts are transferred through them.

Industrial Waste Lagoons

Industrial waste lagoons are constructed for the primary purpose of providing
temporary storage of waste materials. Seven industrial lagoons have been
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identified in the Pinelands, and three have been linked to contaminated wells (New
Jersey Pinelands Comprehensive Management Plan, 1980).

Hazardous Waste Sites

The lower Delaware along the TriCounty and Salem County area is highly
industrialized, densely populated and contains a concentration of hazardous waste
sites as Well as an assortment of treatment, storage and disposal facilities. The
potential for pointsource contamination of ground andsurface water quality is
therefore greater in this area.

Fertilizer

In the Pinelands, there is increasing evidence to support an association between
fertilizer use and nitrate in ground water. For example, high ground water nitrate
levels possibly stemming from agricultural fertilization has been noted in Winslow
Township. (New Jersey Pinelands Comprehensive Management Plan)

Hydraulic Gradient Variability Across Confining Units

Contamination across the confining units is another mechanism through which the
Coastal Plain aquifer system is susceptible to contamination. Significant hydraulic
gradients and variabilities in the integrity of these units has facilitated the migration
of pollutants from one formation into another in South Brunswick (Geraghty and
Miller, 1979)

Salt Water Encroachment

The Coastal Plain aquifers are also susceptible to contamination by saltwater
encroachment. A large part of the Potomac-Raritan-Magothy aquifer system in the
southern Coastal Plain of New Jersey contains saline ground water. m e
concentrations of chloride increase with depth as well as distance toward the
ocean. According to Luzier (1980), head reductions caused by withdrawal of
ground water near the saltwater interface are more than sufficient to cause the slow
migration of the saltwater toward pumping centers.

Lateral .S.alt Water Intrusion

Lateral saltwater intrusion is occurring in a part of the Old Bridge aquifer in the
vicinity of Keyport and Union Beach Boroughs in Monmouth County, NJ. The
reduction in water levels has caused a reversal in the direction of ground water flow
in the Old Bridge aquifer. Prior to development, water in the aquifer flowed into*
Raritan Bay; however, saltwater is now flowing inland from the submerged
(exposed) outcrop of the aquifer beneath Raritan Bay. As previously discussed,
saltwater contamination is a threat to the Potomac-Raritan-Magothy Aquifer along
the Delaware River.

In summary, problems in the New Jersey Coastal Plain Aquifer System revolve
around rapid migration of contaminants as a result of the predominantly permeable
hydrogeology. This poses an immediate threat to existing water supplies, as in the
case of the Price Landfill, or may result in a more chronic contamination of the large
interrelated aquifers.

IV. Alternative Sources of Drinking Water

The New Jersey Coastal Plain Aquifer System area is heavily dependent upon the
ground water system for its drinking water supply. The many streams throughout
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the area might be considered alternative supplies; however, the streams are not as
readily accessible to everyone as is ground water. Since the ground water has
historically been the primary source of supply, considerable cost would be
associated with tapping, treating and distributing this surface resource as an
alternative supply. Most importantly, the close interrelationship between the ground
water system and quality and baseflow of the streams precludes stream resource
as a viable longterm alternative in the event of ground water contamination. The
Delaware River may be considered an alternative source of supply for portions of
the area; however, existing competitive uses severely limit the availability of
additional water for drinking purposes.

In the event of contamination, it is possible to relocate drinking water wells to
different depths and, in some portions of the Coastal Plain, to different formations.
Deeper wells inevitably incur higher costs for drilling, piping and pumping. As
evidenced in the discussions on ground water movement and susceptibility to
contamination, the practical lifetime of this alternative can be limited and very
costly.

Desalinization is also an alternative source of drinking water for the Coastal and
Bay areas; however, conversion of saltwater requires considerable energy and the
economic constraints make desalinization an impractical alternative.

Since the ground water resources of the New Jersey Coastal Plain Aquifer System
are vast in magnitude and distribution, no alternative sources of water supply are
considered viable.

V. Summary

Based upon the information presented, the New Jersey Coastal Plain Aquifer
System, as defined in this document, meet the technical requirements for Sole
Source Aquifer designation. More than fifty percent (50%) of the drinking water for
the aquifer service areas is supplied by the aquifer system. In addition, there are no
economically feasible alternative drinking water sources which could replace the
aquifer systems. Therefore, it is recommended that the New Jersey Coastal Plain
Aquifer System be designated a Sole Source Aquifer. This will provide an additional
review of ground water protection measures, incorporating state and local
measures whenever possible, for only those projects which request Federal
financial assistance.

The Coastal Plain Aquifer System of New Jersey is an interrelated hydrologic
system which responds to natural and manmade stresses. The wedge of
unconsolidated sediments underlying the Coastal Plain Aqiifer System of New
Jersey is comprised of a series of hydrologic units that have varying thickness,
lateral extent, and waterbearing characteristics. Some of the units act as aquifers,
while others act as confining beds. Previous to development by wells, the
groundwater system is in a state of dynamic equilibrium.

Withdrawal of ground water by wells is a stress superimposed on a previously
balanced groundwater system. The response of an aquifer to pumping stresses
may result in an increase in recharge to the aquifer, a decrease in the natural *
discharge, a loss of storage within the aquifer, or a combination of these effects.
Also, the response of an aquifer to stress may extend beyond the limits of the
aquifer being evaluated.

The following findings, which are the basis for the determination:

(1.) The New Jersey Coastal Plain Area depends upon the under-lying Coastal
Plain Aquifer System for seventy-five percent (75%) or more of its drinking water to
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serve 3 million people.

(2.) Data show that the formations of the New Jersey Coastal Plain Area are
hydrologically inter-connected such that they respond collectively as an interrelated
aquifer system.

(3.) If the aquifer were to become contaminated, exposure of the persons served by
the system would constitute a significant hazard to public health.

(4.) Alternative supplies capable of providing fifty (50) percent or more of the
drinking water to the designated area are not available at similar economic costs.
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Tertiary ....... 3ridgeton Formation -1j
BecnHill Formationi]

200' ]Ilayey, pebbly, glauconite
iGravel, quartz, light-colored

4' sandy-

! tSand, qurzlgtclrdiCohansey Sand 1F250' medium to coarse-grained, •
......... ......... ............... .......... . . ...... .. ipebbly; local clay beds •

[ il i[Sand, quartz' gray to tan, very

Kirwood Formation 78'[fine- to medium-grained,
....................... ]m icaceous

I iPiny PintForatin 20, Sand, quartz and glauconite,.

....................... fne- to coarse-grained
i iIS Sand, quartz and glauconite,

Shark River Marl 140' ? gray, brown, and green, fine- to
Scoarse-grained, clayey and.

i[ ...................... i[green silty and •sandy clay . •
i! [M iSand, quartz and glauconite'

loManasqun 18'igray, brown, and green, fine- to
180squa

Fomto 1 coarse-grained, clayey and
!' .... ........... .......... ...... ....... ..... . _ . ..... ...igree n silty and sandy clay

[,ISand, quartz, gray and green,

Vincentown, fie to coarse-grained,
Fomtin00' ontc and brown clayey,

Formaton {| very fossiliferousglauconite and i

i/ i quartz calcarenite

)• : l !Sand, glauconite, green, ,

Homerstown Sand 1 35' medium- to coarse-grained,
'~clayey ,

25, S Sand, quartz, and glauconite, ,
Tintn Sad • 5' [brown and'gray, fine- to coarse

g grained, clayey, micaceous

J: Sand, quartz, and glauconite,
[eBadSand 10 ibrown and gray, fine- to coarse an

grained, clayey, micaceous

:-[ Sand, glauconite, and quartz,

Naveink ormaion 0' green, black and brown,
Naveink ormtion 50' Medium- to coarse grained,

.. . .: ..... . .. ... ... ... ... ........ ...... . c la y e y

Mount Lare Sad.ja quartz, brown and gray,

• Wenonah Formation 220 fzu inne- to coarse-grained,
... .... g9lauconitic.

' i . .... il !Sand, quartz, and glauconite,
:l~ormation it 3u gray and] black, very fine- to :~rnll~ ^ 1 ...

Eng . iSand,dquartz, tan and gray, fine-

orishtown 220' 1to medium-grained; local clay
F a on 'beds

W~oodbury Clay 1 ."cM e ch n l .. . . .. i• C.. 'lay, m gray and] b:lack, m icaceous,
:l~~ercnanlauviilec silty! '.. .iFormation igao,,csy"

coarse-grained, pebbly, arkosic,
Magothy - Rariton - ;

Potomc Fomat1ns0} dark-gray lignitic clay/red, whiteI

!and varigated clay/alternating
cly silt, sand and gravel
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E ! Sand, quartz and glauconite, I 
! Manasquan I. 180' !. gray, brow~, and green, fine- to ! 
: Formation :. I coarse-grained, clayey and I 

1... . "; _. ________ . ____ .. _. ____ . ___ ... _j _~, _________ ..J .ween~_ilty and sandy ~Iay J 
.[ i~1 Sand, quartz, gray and green, I • : i fine- to coarse-grained, I . ; Vincentown " I 
:.~=. ~onnation_l __ ~O~~Ja~~~:~~~:~:J 
'\' I~l Sand, glauconite, green, I 
:1' • Homerstown Sand'! 35' : medium- to coarse-grained, ! 
:\ ... ___ .. _______ . ________ .... .J ____________ ..J _~!~~~ _______________________ .. _j 

I 'I !~i Sand, quartz, and glauconite, i 
·lcretace~us! ~~:t::_~~~.d_.. :L_2~' ..... ! ~~~~;~~~~~;i'_;!;~~O~~~~~e . ..1 

'I . _IR~Bandsa~d_ll_l~~~-lr~~~~:E~7E!,;:~:1 
'.1' '[:,--! Sand, glauconite, and quartz, : 

; Navesink Formation: 50' i green, black and brown, ! 
:,', ' ' i medium- to coarse grained, i 
, .. . i i clayey i 

1--- M~~~; ~urel Sand I 'I····· ..... ···!IS~nd~q~,;~, bro~ ~~dg';;Y~-1 
./ . ~~~.~~~~ .. ~~~~~tion , _____ ~~~'_ .. __ jl~;;nr!~~~:-~r:l_n.e_~, ______ ... ,_ ... _.: .. : 

! : Marshalltown :5: Sand, quartz, and glauconite, I 
i Formation i 30' ! gray and black, very fine- to . : 
'I ;! medium-grained, very clayey· ) 

1--: Englishtown' '.1" -;2~,-··i~~~~d~~~~~~:in~~~~!~;:-1 
L .. ' '. .....' ~~~~~ti~,~ _______ .. _ ! : beds i 

'I ~~;~~~~!aYI. ... il-:325, •• · •• 1~~j~~rc~~1~,::k,:==:::~J 
'1 'B;ISand, quartz, light-gray, fine- to ! 
" • Magothy _ Rariton _ : i coarse-grained, pebbly, arkosic, i 
., . Potomac Formations! 4100' i dark-gray lignitic clay/red, white ! 
III and varigated clay/alternating l 
ii ___ ...'_ _ :~I~y.! .. sjl!, _ ~~ .. n~_~rl~_Qr~~~ ________ J 
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I Precambrian and lowerPre-Cretaceous Paleozoic crystalline rocks,i Pre- Unconsolidated rocks
Cretaceous and Wissahickon metamorphic schist and gneiss;

SFormation locally Triassic basalt,
sandstone, and shale

Table 2. Total Drinking Water Pumped from the New Jersey
Coastal Plain Area

(Million Gallons per day)

County SUSGS (a)j 208 Plan (b) NJWSMP © IEst. Private Use ©I
IAtlantic 1 20.1 j[ 28.5 [ 17.7 _4.4

Burlington I[ 30.5 - I 2f5.5 AL I__4.7
Camden T-_67.5 if 66.7 i- 70.3 2.4
.CapeMay 11 10.9.-- 9.0 L[ 113 25
.Cumberland,' 142 F 1[ 13.5 IF 13.5 4.2

Gloucester 16.6 15.0 0l 16 I_ 4.0
• Mercer il7.2 j 6.5 IL .5 ii 1

I~iddý_lesex 24.7 258 ] -4.11.

M: on9,mou9 th 2iý 6. 28. If 28.6E_7m _ 4. 2

.Ocean 29.6 28.5 jf 29.5 3.1
Sale0 30 2.2
_TOTAL 250- 251.i 251.0 s39.6

Sources of information:
(a) USGS Report on the NJ Coastal Plain Area; Database: 1978.
(b) Respective Water Quality Management Plans; database: 1970-75.
© New Jersey Water Supply Master Plan; database: 1976.

Table 3. Major Ground Water Withdrawals from the Coastal Plain
Area

.I(Million Gallons per day)

FAtlantic t-- -- I -- 9.12 16.75 0.30

..Burlngton 1 38.96j04 .14 r-- 036
SCamden 6957 0 0.88I1 -- 0.04 0.98

-'- iCape May [--[----Z|"7_5.36! 0.38 05

Cumberlandi =6j[---- 0.80620.12 0.45
--- ,Gloucester ,25 19 0.021 -- 11 76 i --

-MerrJ 8.12 E I------
[Middlesex 1 49.38 - i _- ---

Monmouth h2160 62i-o/e31tau ca114 031
!Ocean 11.53 [4-Si0.03il 4.22 125 48
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IlSalem IL61o 611l--ri:9 -L- 1.86L 082_
IffT:AýLJ-- 230.45 K12 09 4.70 19.50 60928.26

PRM = Potomac-Raritan-Magothy_
W = Englishtown
WM = Wenonah-Mount Laurel
K = Kirkwood
KC = Kirkwood-Cohansey
Source: Vonwinkle and Foster, 1981.

Table 4. Population within Coastal Plain Aquifer System

ICountyj i19851 [200FooG IChangel
Atlantic 226,800L 277,4001050,610
Burlirngton [372,9001L 471,900[1 oo0o001
Camden 482,60oj 555,900 73,30
Cape May f 5,500JL 91,6001L 6,__1001

Cumberlandl 135,10011 142,60061 7,500j
GloucesterL 206,300E 269,10016 6 2,80

i~ercer 100,3301 111,602]1,272__

M e 256,4401 302,840 [46,400,
Monmouth_ 515,700' 588,200]L72,5001
Ocean 370,1001[ 447,300[ 77,2001I

Salem 66,500 6,100 ý _o_2,6001

ITOTAL 2,818,2701 3,327,542509,2721

VIII. Figures

Coastal Plain Figures

For information on this page, contact: Rinaldo.Lawrence(@epmaiý.pa.pgo

EPA Home I Privacy and Security Notice I Contact Us

Last updated on Wednesday, June 25th, 2003
URL: http://www.epa.gov/regionO21water/aquifertcoastlcoastpln.htm
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Federal. Register Notice

Volume 53, .No. 122, Page 23791
Friday, June 24, 1988

Sole Source Aquifer Determination
for the New Jersey Coastal Plain Aquifer System

I

0

0

0

0

AGENCY
ACTION
SUMMARY
DATES
SUPPLEMENTARY INFORMATION

o I. Background
o II. Basis for the Determination
o II1. Description of the New Jersey Coastal Plain Area Aquifer Systems, Its

Recharge Zone and Its Streamflow Source Zone
.o IV. Information Utilized in Determination
o V. Proiect Review
o VI. Summary and Discussion of Public Comments

AGENCY

Environmental Protection Agency

ACTION

Notice.

SUMMARY

Notice is hereby given that, pursuant to section 1424(e) of the Safe Drinking Water Act, the
Administrator of the U.S. Environmental Protection Agency (EPA) has determined that the
New Jersey Coastal Plain Aquifer System, underlying the New Jersey Coastal Plain Area,
is the sole or principal source of drinking water for the Counties of Monmouth, Burlington,
Ocean, Camden, Gloucester, Atlantic, Salem, Cumberland, Cap May and portions of
Mercer and Middlesex Counties, New Jersey, and that the aquifer, if contaminated, would
create a significant hazard to public health.

As a result of this action EPA will review Federally assisted projects (projects which receive
Federal financial assistance through a grant, contract, loan'guarantee, or otherwise)
proposed for constructed in a project review area which includes the New Jersey Coastal
Plain Area and a portion of the aquifer streamflow source zone.

The streamflow source zone includes upstream portions of the Delaware River Basin in the
States of Delaware, New Jersey, New York and Pennsylvania. Federally assisted projects
will be reviewed to ensure that they are designed and constructed so that they do not

http://www.epa.gov/regionO2/water/aquifer/coast/frcoast.htm 9/12/2005
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Federal Register Notice 

Volume 53, No. 122, Page 23791 
Friday, June 24, 1988 

Sole Source Aquifer Determination 
for the New Jersey Coastal Plain AquHer System 

• AGENCY 
• ACTION 
• SUMMARY 
• DATES 
• SUPPLEMENTARY INFQRMATION 

o ,. Background 
o II. Basis for the Determination 
o III. Description of the New Jersey Coastal Plain Area Aquifer Systems. Its 

Recharge Zone and Its Streamflow Source Zorie 
o IV. Information Utilized in Determination 
o V. Project Review 
o VI. Summary and Discussion of Public Comments 

AGENCY 

Environmental Protection Agency 

'ACTION 

Notice. 

SUMMARY 

Notice is hereby given that; pursuant to seCtion 1424(e) of the Safe Drinking Water Act, the 
Administrator of the U.S. Environmental Protection Agency (EPA) has determined that the 
New Jersey Coastal Plain Aquifer System, underlying the New Jersey Coastal Plain Area, 
is the sole or principal source of drinking water for the Counties of Monmouth. Burlington, 
Ocean, Camden, Gloucester. Atlantic, Salem. Cumberland, Cap May and portions of 
Mercer and Middlesex Counties. New Jersey. and that the aquifer. if contaminated, would 
create a Significant hazard to public health. 

As a result of this action Ef> A will review Federally assisted projects (projects which receive 
Federal financial assistance through a grant. contract. loan/guarantee, or otherwise) 
proposed for constructed in a project review area which includes the New Jersey Coastal 
Plain Area and a portion of the aquifer streamflow source zone . 

The streamflow source zone includes upstream portions of the Delaware River Basin in the 
States of Delaware. New Jersey, New York and Pennsylvania. Federally assisted projects 
will be reviewed to ensure that they are designed and constructed so that they do not 
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create a significant hazard to public health. Projects outside of the project review area but
within the streamflow source zone will be reviewed if they require an Environmental Impact
Statement (EIS).

DATES

This determination shall be promulgated for purposes of judicial review at 1:00 P.M.,
Eastern Time on July 7, 1988. This determination shall become effective on August 8,
1988.

ADDRESS: The data on which these findings are based, detailed maps of the New Jersey
Coastal Plain Area and the project review area, a compilation of public comments and the
Agency's response to those comments, are available to the public and may be inspected
during normal business hours at the U.S. Environmental Protection Agency, Water
Management Division, 26 Federal Plaza, New York, New York 10278. In addition, copies of
a map showing the designated area and a responsiveness summary to public comment are
available upon request.

FOR FURTHER INFORMATION CONTACT: John S. Malleck, Chief, Office of Ground
Water Management, U.S. Environmental Protection Agency, 26 Federal Plaza, New York,
NY 10278, (212) 264-5635.

SUPPLEMENTARY INFORMATION

Notice is hereby given that pursuant to section 1424(e) of the Safe Drinking Water Act (42
U.S.C., 300f, 300h-3(e), Pub. L. 93-523), the Administrator of the U.S. Environmental
Protection Agency (EPA) has determined that the New Jersey Coastal Plain Aquifer
System, underlying the New Jersey Coastal Plain Area, is the sole or principal source of
drinking water for the Counties of Atlantic, Burlington, Camden, Cape May, Cumberland,
Gloucester, Monmouth, Ocean, Salem, and portions of Mercer and Middlesex Counties,
New Jersey.

Pursuant to section 1424(e), Federally assisted projects proposed for construction in the
New Jersey Coastal Plain Area and the project review area within portions of its streamflow
source zone will be subject to EPA review.

The streamf low source zone for the New Jersey Coastal Plain Aquifer System includes
upstream portions of the Delaware River Basin in the States of Delaware (New Castle
County), New Jersey (Mercer-part, Hunterdon-part, Sussex-part, and Warren Counties),
New York (Delaware, Orange, Sullivan and Ulster Counties), and Pennsylvania (Berks-
part, Bucks, Carbon-part, Chester-part, Delaware, Lackawanna-part, Lancaster, Lehigh,
Luzerne-part, Monroe, Montgomery, Northampton, Philadelphia, Pike, Schuykill and Wayne
Counties).

The project review area includes that portion of the streamf low source zone which lies
within two miles of the Delaware River in the States of New Jersey (in Mercer, Hunterdon,
Sussex and Warren Counties), Delaware (in New Castle County), Pennsylvania (in
Delaware, Philadelphia, Bucks, Monroe, Northampton, Pike and Wayne Counties) and New
York (in Delaware, Orange and Sullivan Counties).

I. Background

Section 1424(e) of the Safe Drinking Water Act states: (e) If the Administrator determines,
on his own initiative or upon petition, that an area has an aquifer which is the sole or
principal drinking water source for the area and which, if contaminated, would create a
significant hazard to public health, he'shall publish a notice of the determination in the
Federal Register. After the publication of any such notice, no commitment for Federal
financial assistance (through a grant, contract, loan guarantee, or otherwise) may be 1
entered into for any project which the Administrator determines may contaminate such

aquifer through a recharge zone so as to create a significant hazard to public health, but a
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create a significant hazard to public health. Projects outside of the project review area but 
within the streamflow source zone will be reviewed if they require an Environmental Impact 
Statement (EIS). 

DATES 

This determination shall be promulgated for purposes of judicial review at 1:00 P.M., 
Eastem Time on July 7, 1988. This determination shall become effective on August 8, 
1988. 

ADDRESS: The data on which these findings are based, detailed maps of the New Jersey 
Coastal Plain Area and the project review area, a compilation of public comments and the 
Agency's response to those comments, are available to the public and may be inspected 
during normal business hours at the U.S. Environmental Protection Agency, Water 
Management Division, 26 Federal Plaza, New York, New York 10278 . .In addition, copies of 
a map showing the designated area and a responsiveness summary to public comment are 
available upon request. 

FOR FURTHER INFORMATION CONTACT: John S. Malleck, Chief, Office of Ground 
Water Management, U.S. Environmental Protection Agency, 26 Federal Plaza, New York, 
NY 10278, (212) 264-5635. I 

SUPPLEMENTARY INFORMATION 

Notice is hereby given that pursuant to section 1424(e) of the Safe Drinking Water Act (42 
U.S.C., 30Ot, 300h-3(e), Pub. L. 93-523), the Administrator of the U.S. Environmental 
Protection Agency (EPA) has determined that the New Jersey Coastal Plain Aquifer 
System, underlying the New Jersey Coastal Plain Area, is the sole or principal source of 
drinking water for the Counties of Atlantic, Burlington, Camden, Cape May, Cumberland, 
Gloucester, Monmouth, Ocean, Salem, and portions of Mercer and Middlesex Counties,~ 
New Jersey. 

Pursuant to section 1424(e), Federally assisted projects proposed for construction in the 
New Jersey Coastal Plain Area and the project review area within portions of its streamflow 
source zone will be subject to EPA review. 

The streamflow source zone for the New Jersey Coastal Plain Aquifer System includes 
upstream portions of the Delaware River Basin in the States of Delaware (New Castle 
County), New Jersey (Mercer-part, Hunterdon-part, Sussex-part, and Warren Counties), 
New York (Delaware, Orange, Sullivan and Ulster Counties), and Pennsylvania (Berks-
part, Bucks, Carbon-part, Chester-part, Delaware, Lackawanna-part, Lancaster, Lehigh, 
Luzerne-part, Monroe, Montgomery, Northampton, Philadelphia, Pike, Schuykill and Wayne .. 
Counties). 

The project review area includes that portion of the streamflow source zone which lies 
within two miles of the Delaware River in the States of New Jersey (in Mercer, Hunterdon, 
Sussex and Warren Counties). Delaware (in New Castle County), Pennsylvania (in 
Delaware, Philadelphia, Bucks, Monroe, Northampton, Pike and Wayne Counties) and New 
York (in Delaware, Orange and Sullivan Counties). 

1_ Background 

Section 1424(e) of the Safe Drinking Water Act states: (e) If the Administrator determines, 
on his own initiative or upon petition, that an area has an aquifer which is the sole or 
principal drinking water source for the area and which, if contaminated, would create a 
Significant hazard to public health, he'shall publish a notice of the determination in the 
Federal Register. After the publication of any such notice, no commitment for Federal 
financial assistance (through a grant, contract, loan guarantee, or otherwise) may be 
entered into for any project which the Administrator determines may contaminate such 
aquifer through a recharge zone so as to create a significant hazard to public health, but a 
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commitment for Federal financial as-sistance may, if authorized under another provision of
law, be entered into to plan or design the project to assure that it will not so contaminate
the aquifer.

On December 4, 1978 the Environmental Defense Fund, Inc., and Sierra Club New Jersey
Chapter petitioned the EPA Administrator to determine that the Counties of Monmouth,
Burlington, Ocean, Camden, Gloucester, Atlantic, Salem, Cumberland, Cap May and
portions of Mercer and Middlesex Counties, New Jersey, constitute an area whose aquifer
system is "the sole or principal drinking water source for the area and which, if
contaminated, would create a significant hazard to public health." On March 21, 1979, EPA
published the petition in the Federal Register. Public hearings on the petition request were
heal May 1, 15 and 17, 1979 in Lindenwold, Trenton, Freehold and Pomona, New Jersey.
A May 19, 1983 Federal Register notice announced the availability of additional technical
information and the extension of public comment period to July 15, 1983.

I1. Basis for the Determination

Among the factors to be considered by the Administrator in con-nection with the de-
signating an area under section 1424(e) are:

(1) Whether the aquifer is the area's sole or principal source of drinking water and (2)
whether contamination of the aquifer would create a significant hazard to public health.

On the basis of information available to this Agency, the Administrator has made the
following findings, which are the basis for the determination noted above:

(1.) The New Jersey Coastal Plain Area depends upon the under-lying Coastal Plain
Aquifer System for seventy-five (75) percent or more of its drinking water to serve 3 million
people.

(2.) Data show that the formations of the New Jersey Coastal Plain Area are hydrologically
inter-connected such that they respond collectively as an interrelated aquifer system.

(3.) If the aquifer were to become contaminated, exposure of the persons served by the
system would constitute a significant hazard to public health.

(4.) Alternative supplies capable of providing fifty (50) percent or more of the drinking water
to the designated area are not available at similar economic costs.

The New Jersey Coastal Plain Aquifer System is highly susceptible to contamination
through its recharge zone from a number of sources, including but not limited to, chemical
spills, leachate from landfills, stormwater runoff, highway deicing, faulty septic systems,
wastewater treatment systems and waste disposal lagoons. The aquifer is also susceptible
to contamination to a lesser degree fro the same sources through its streamflow source
zone. Since ground water contamination can be difficult or impossible to reverse
completely and since the aquifer in this area is solely or principally relied upon for drinking
water purposes by the population of the New Jersey Coastal Plain Area, contamination of
the aquifer could pose a significant hazard to public health.

I1l. Description of the New Jersey Coastal Plain Area Aquifer Systems,
its Recharge Zone and its Streamflow Source Zone

The New Jersey Coastal Plain Aquifer System consists of a wedge-shaped mass of
unconsolidated sediments composed of clay, silt, sand and gravel. The wedge'thins to a
feathered edge alongthe Fall Line and attains a thickness of 6,000 feet at the tip of Cape
May County, New Jersey.

These sediments range in age from Cretaceous to Holocene and can be classified as
continental, coastal or marine deposits. There are five major aquifers within the Coastal
Plain Aquifer System. They are the Potomac-Raritan-Magothy Aquifer System, Englishtown

http://www.epa.gov/regionO2/water/aquifer/coast/fr-coast.htm9/2209/12/2005

New Jersey Coastal Plam AqUIter Page j ot ~ 

• 

• 

• 

commitment for Federal financial as-sistance may, if authorized under another provision of 
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Aquifer, Wenonah-Mount Laurel Aquifer, Kirkwood Aquifer and the Cohanseyn-Aquifer.
Natural recharge to the New Jersey Coastal Plain Aquifer System occurs primarily through
direct precipitation on the outcrop area of the geologic formations. A smaller component of
natural recharge to the deeper layers of the system occurs by vertical leakage from the
upper layers. This accounts for a small percentage of the total amount of recharge;
however, over a large area and a long period of time the amount of water transmitted can
be significant.

The New Jersey Coastal Plain Aquifer discharges to the surface through streams, springs
and evapotranspiration. Many streams ultimately flow into bays or directly into the ocean.
Development of the ground water reservoir as a water supply source constitutes another
discharge component which today accounts for a significant portion of discharge from the
overall system. In certain areas (e.g., along the Delaware River) heavy pumping has
caused a reversal in the normal discharge from the aquifer (Raritan-Magothy) such that the
surface stream (Delaware River) now recharges the aquifer. This phenomenon implies that,
in addition to the New Jersey Coastal Plain Area, the Delaware River Basin within
Delaware, New Jersey, Pennsylvania and New York must be regarded as a streamflow
source zone (an upstream headwaters area which drains into a recharge zone), which.
flows into the Coastal Plain Area.

IV. Information Utilized in Determination

The information utilized in this determination includes the petition, written and verbal
comments submitted by the public, and various technical publications. The above data are

.available to the public and may be inspected during normal business hours at the U.S.
Environmental Protection Agency, Region II, Water Management Division, 26 Federal
Plaza, New York, New York 10278.

V. Project Review

When the EPA Administrator publishes his determination for a sole or principal drinking
water source, no commitment for Federal financial assistance may be committed if the
Administrator finds that the Federally assisted project may contaminate the aquifer through
a recharge zone so as to create a significant hazard to public health...Safe Drinking Water
Act section 1424(e), 42 U.S.C. 300h-3(e). In many cases, these Federally assisted projects
would also be analyzed in an "Environmental Impact Statement" (EIS) under the National
Environ-mental Policy Act (NEPA), 42 U.S.C. 4332(2)(C). All EIS's, as well as any other
proposed Federal actions affecting an EPA program or responsibility, are required by
Federal law (under the so-called "NEPN309" process) to be reviewed and commented
upon by the EPA Administrator. Therefore, in order to streamline EPA's review of the
possible environmental impacts on designated aquifers, when an action is analyzed in an
EIS, the two reviews will be consolidated and both authorities cited. The EPA review (under'
the Safe Drinking Water Act) of Federally assisted projects potentially affecting sole or
principal source aquifers, will be included in the EPA review (under the "NEPN309"
process) of any EIS accompanying the same Federally assisted project. The letter
transmitting EPA's comments on the final EIS to the lead agency will be the vehicle for
informing the lead agency of EPA's actions under Section 1424(e).

All Federally assisted proposed projects will be reviewed, within the New Jersey Coastal
Plain Area (Counties of Monmouth, Burlington, Ocean, Cumberland and Cape May, and
portions of Mercer and Middlesex Counties, New Jersey (as delineated on maps included
in the petition), and that portion of the streamflow source zone which lies within two miles of
the Delaware River in the States of New Jersey (in Mercer, Hunterdon, Sussex and Warren
Counties), Delaware (in New Castle County), Pennsylvania (in Delaware, Philadelphia,
Bucks, Monroe, Northampton, Pike and Wayne Counties) and New York (in Delaware,
Orange and Sullivan Counties) (asdelineated on maps included in the public record).

Outside the New Jersey Coastal Plain Area and further than two miles from the Delaware
River in the streamflow source zone, only those Federally assisted proposed projects
requiring the preparation of an EIS will be reviewed. The Agency has chosen a two-mile
limit for the project review area along the Delaware River based on the climate and
hydrologic setting of the area. The two-mile distance is consistent with the two-mile review
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Aquifer, Wenonah-Mount Laurel Aquifer, Kirkwood Aquifer and the Cohansey~Aquifer. 
Natural recharge to the New Jersey Coastal Plain Aquifer System occurs primarily through 
direct precipitation on the outcrop area of the geologic formations. A smaller component of 
natural recharge to the deeper layers of the system occurs by vertical leakage from the 
upper layers. This accounts for a small percentage of the total amount of recharge; 
however, over a large area and a long period of time the amount of water transmitted can 
be significant. 

The New Jersey Coastal Plain Aquifer discharges to the surface through streams, springs 
and evapotranspiration. Many streams ultimately flow into bays or directly into the ocean. 
Development of the ground water reservoir as a water supply source constitutes another 
discharge component which today accounts for a significant portion of discharge from the 
overall system. In certain areas (e.g., along the Delaware River) heavy pumping has 
caused a reversal in the normal discharge from the aquifer (Raritan-Magothy) such that the 
surface stream (Delaware River) now recharges the aquifer. This phenomenon implies that, 
in addition to the New Jersey Coastal Plain Area, the Delaware River Basin within 
Delaware, New Jersey, Pennsylvania and New York must be regarded as a streamflow 
source zone (an upstream headwaters area which drains into a recharge zone), which 
flows into tile Coastal Plain Area. 

IV. Information ,Utilized in Determination 

The information utilized in this determination includes the petition, written and verbal 
comments submitted by the public, and various technical publications. The above data are 
available to the public and may be inspected during normal business hours at the U.S. 
Environmental Protection Agency, Region II, Water Management Division, 26 Federal 
Plaza, New York, New York 10278. 

V. Project Review 

When the EPA Administrator publishes his determination for a sole or principal drinking 
water source, no commitment for Federal financial asSistance may be committed if the 
Administrator finds that the Federally assisted project may contaminate the aquifer through 
a recharge zone so as to create a significant hazard to public health ... Safe Drinking Water 
Act section 1424(e), 42 U.S.C. 3OOh-3(e). In many cases, these Federally assisted projects 
would also be analyzed in an "Environmental Impact Statemenr (EIS) under the National 
Environ-mental Policy Act (NEPA), 42 U.S.C. 4332(2)(C). All EIS's, as well as any other 
proposed Federal actions affecting an EPA program or responsibility, are required by 
Federal law (under the so-called "NEPN309" process) to be reviewed and commented 
upon by the EPA Administrator. Therefore, in order to streamline EPA's review of the 
possible environmental impacts on designated aquifers, when an action is analyzed in an 
EIS, the two reviews will be consolidated and both authorities cited. The EPA review (under' 
the Safe Drinking Water Act) of Federally assisted projects Potentially affecting sole or 
principal source aquifers, will be included in the EPA review (under the "NEPN309" 
process) of any EIS accompanying the same Federally assisted project. The letter 
transmitting EPA's comments on the final EIS to the lead agency will be the vehicle for 
informing the lead agency of EPA's actions under Section 1424(e). 

All Federally assisted proposed projects will be reviewed, within the New Jersey Coastal 
Plain Area (Counties of Monmouth, Burlington, Ocean, Cumberland and Cape May, and 
portions of Mercer and Middlesex Counties, New Jersey (as delineated on maps included 
in the petition), and that portion of the streamflow source zone which lies within two miles of 
the Delaware River in the States of New Jersey (in Mercer, Hunterdon, Sussex and Warren 
Counties), Delaware (in New Castle County), Pennsylvania (in Delaware, Philadelphia, 
Bucks, Monroe, Northampton, Pike and Wayne Counties) and New York (in Delaware, 
Orange and Sullivan Counties) (asdelineated on maps included in the public record). 
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Outside the New Jersey Coastal Plain Area and further than two miles from the Delaware 
River in the streamflow source zone, only those Federally assisted proposed projects • 
requiring the preparation of an EIS will be reviewed. The Agency has chosen a two-mile 
limit for the project review area along the Delaware River based on the climate and 
hydrologic setting of the area. The two-mile distance is consistent with the two-mile review 
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radius included in the EPA guidelines for Ground Water Classification and is protective of

human health.

VI. Summary and Discussion of Public Comments

There has been much controversy over the possible designation of this aquifer system. The
majority of the public comments from the original 1979 public hearings were in direct
opposition to such a designation. More than half of all responses received were against
designation. Several commenters felt constrained by the original comment period and
thereby requested an extension. EPA complied with this request on two occasions, once by
announcing at the four public hearings it held throughout the area under consideration that
the agency had extended the formal comment period from May 14, 1979, to December 31,
1979, and again in a May 19, 1983 Federal Register Notice that announced the availability
of additional information and extension of the public comment period to July 15, 1983.
Although a number of ground water protection measures are available at the Federal, State
and local level, none of these, either individually or collectively, permit EPA to act as
directly as would a sole source aquifer designation in the review and approval of Federally
assisted projects. In addition, EPA feels that the sole source project review process will
foster integration rather than duplication of environmental review efforts. Memoranda of
Understanding have been negotiated with various Federal agencies with the purpose of
streamlining the review process and minimizing project delays. Most of the commenters
expressed concern that a designation would be a duplication of efforts already existing on
the state and local levels. Some commenters felt that a sole source aquifer designation
would give EPA the power to reject any applications for Federally funded projects
indiscriminately and to delay any project underway. Another main concern of many
commenters was that a designation would cause a strong negative impact on the area in
question and curtail needed development, thus eliminating jobs. EPA is sympathetic to the
concerns of the commenters; however, the Agency feels that a sole source aquifer
designation would not interfere with economic development. Federal financial assistance
will be withheld only in those instances where it is determined that a proposed project may
contaminate the aquifer so as to create a significant hazard to public health and no
acceptable remedial measures are available to prevent the potential hazard.

Dated: June 16, 1988.
Lee M. Thomas, Administrator
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radius included in the EPA guidelines for Ground Water Classification and is protective of 
human health.) 

VI. Summary and Discussion of Public Comments 

There has been much controversy over the possible designation of this aquifer system. The 
majority of the public comments from the original 1979 public hearings were in direct 
opposition to such a designation. More than half of all responses received were against 
designation. Several commenters felt constrained by the original comment period and 
thereby requested an extension. EPA complied with this request on two occasions, once by 
announcing at the four public hearings it held throughout the area under consideration that 
the agency had extended the formal comment period from May 14, 1979, to December 31, 
1979, and again in a May 19, 1983 Federal Register Notice that announced the availability 
of additional information and extension of the public comment period to July 15, 1983. 
Although a number of ground water protection measures are available at the Federal, State 
and local level, none of these, either individually or collectively, permit EPA to act as 
directly as would a sole source aquifer designation in the review and approval of Federally 
assisted projects. In addition, EPA feels that the sole source project review process will 
foster integration rather than duplication of environmental review efforts. Memoranda of 
Understanding have been negotiated with various Federal agencies with the purpose of 
streamlining the review process and minimizing project delays. Most of the commenters 
expressed concem that a designation would be a duplication of efforts already existing on 
the state and local levels. Some commenters felt that a sole source aquifer deSignation 
would give EPA the power to reject any applications for Federally funded projects 
indiscriminately and to delay any project underway. Another main concern of many 
commenters was that a designation would cause a strong negative impact on the area in 
question and curtail needed development, thus eliminating jobs. EPA is sympathetic to the 
concerns of the commenters; however, the Agencyfeels that a sole source aquifer 
designation would not interfere with ecOnomic development. Federal financial assistance 
will be withheld only in those instances where it is determined that a proposed project may 
contaminate the aquifer so as to create a significant hazard to public health and no 
acceptable remedial measures are available to prevent the potential hazard. 

Dated: June 16, 1988. 
Lee M. Thomas, Administrator 
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Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

Temperature
Barometric pressure
Specific conductance
Dissolved oxygen mg/L
PH
Ammonia (filtered)

Nitrite (filtered)
Ammonia + Org. Nitrogen
Nitrate + Nitrite
Orthophosphate
Organic carbon
Hardness
Calcium
Magnesium
Sodium
Potassium
Chloride
Sulfate
Fluoride
Silica
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Silver
Thallium
Zinc
Antimony
Aluminum
Selenium
Gross beta radioactivity
Propachlor
Butylate
Simazine
Prometon
2-Chloro-4-isopropylamino-6-amino-s-triazine
Cyanazine
Fonofos
Alpha radioactivity
Bromodichloromethane
Tetrachloromethane
1,2-Dichloroethane
Tribromomethane
Dibromochloromethane
Trichloromethane
Toluene
Benzene
alpha-HCH
Chlorobenzene

deg C
mm Hg
ms/cm
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L as CaCO3
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
pci/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

16
765
245
10.5
4.5

<0.02
<0.01
0.09
10.9
<0.01
3.2
78

20.1
6.56
1.85
3.01
16.2
29.1

<0.10
8.2
<0.9
331
12

<1.00
0.8
1.2
7

1.73
93.5
NA

<1.0
NA
1.4
NA
383
2.5
<4.0

<0.007
<0.002
<0.005
<0.02
0.093
<0.004
<0.003

6.2
<0.1
<0.2
<0.2
<0.2
<0.2
<0.1
<0.1
<0.1

<0.002
<0.1

13.5
760
200
10.8

5
<0.04
<0.008

0.09
8.74

<0.02
0.8
68

18.0
5.59
1.75
2.90
11.2
32.8
0.05
7.3
0.2
241
13

0.36
1.0
2.0
5

1.36
55.2
2.83
<0.2
0.04
1.0

<0.20
256
2.0
NA

<0.025
<0.004
<0.005
<0.01
0.030

<0.018
<0.003

NA
<0.1
<0.2
<0.2
<0.2
<0.2
<0.1
<0.1
<0.1

<0.005
<0.1

• Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

emperature degC 16 
Barometric pressure .mmHg 765 
Specific conductance ms/cm 245 
Dissolved oxygen mg/L mg/L 10.5 
pH 4.5 
Ammonia (filtered) mg/L <0.02 
Nitrite (filtered) mg/L <0.01 
Ammonia + Org. Nitrogen mg/L 0.09 
Nitrate + Nitrite mg/L 10.9 
Orthophosphate mg/L <0.01 
Organic carbon mg/L 3.2 
Hardness mg/L as CaC03 78 
Calcium mg/L 20.1 
Magnesium mg/L 6.56 

mg/L 1.85 
mg/L 3.01 
mg/L 16.2 
mg/L 29.1 
mg/L <0.10 
mg/L 8.2 

r, mg/L <0.9 
mg/L 331 
mg/L , 12 
mg/L <1.00 
mg/L 0.8 
mg/L 1.2 
mg/L 7 
mg/L 1.73 
mg/L 93.5 
mg/L NA 
mg/L <1.0 
mg/L NA 
mg/L 1.4 
mg/L NA 
mg/L 383 
mg/l 2.5 
pcilL <4.0 
ug/L <0.007 
ug/L <0.002 
ug/L <0.005 
ug/L <0.02 
ug/L 0.093 
ug/L <0.004 
ug/L <0.003 
ug/L 6.2., 
ug/L <0.1 
ug/L <0.2 
ug/L <0.2 
ug/L <0.2 
ug/L <0.2 
ug/L <0.1 
ug/L <0.1 
ug/L <0.1 
ug/L <0,002 

<0.1 

13.5 
760 
200 
10.8 

5 
<0.04 
<0.008 

0.09 
8.74 
<0.02 

0.8 
68 

18.0 
5.59 
1.75 
2.90 
11.2 
32.8 
0.05 
7.3 
0.2 
241 
13 

0.36 
1.0 
2.0 
5 

1.36 
55.2 
2.83 
<0.2 
0.04 
1.0 

<0.20 
256 
2.0 
NA 

<0.025 
<0.004 
<0.005 
<0.01 
0.030 

<0.018 
<0.003 

NA 
<0.1. 
<0.2 
<0.2 
<0.2 
<0.2 
<0.1 
<0.1 
<0.1 

<0.005 
<0.1 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

Ethylbenzene ug/k <0.1I <0.1I

Dichloromethane ug/L <0.2 <0.2
Tetrachloroethene ug/L <0.1 <0.1
Trichlorofluoromethane ug/L <0.2 <0.2
1,1-Dichloroethane ug/L <0.1 <0.1
1,1-Dichloroethene ug/L <0.1 <0.1
1,1,1 -Trichloroethane ug/L <0.1 <0.1
1,2-Dichlorobenzene ug/L <0. 1 <0. 1
11,2-Dichloropropane ug/L <0.1 <0.1

trans- 1,2-Dichloroethene ug/L <0.1 <0.1
1,3-Dichlorobenzene ug/L <0.1 <0.1
1,4-Dichlorobenzene ug/L <0.1 <0.1
p,p'-DDE ug/L <0.006 <0.003
Dichlorodifluoromethane ug/L <0.2 <0.2
Chlorpyrifos ug/L <0.004 <0.005
Vinyl chloride ug/L <0.2 <0.2
Trichloroethene ug/L <0.1 <0.1
Lindane ug/L <0.004 <0.004
Dieldrin ug/L 0.013 <0.0(09
Metolachlor ug/L <0.002 <0.006
Malathion ug/L <0.005 <0.027
Parathion ug/L <0.004 <0.010
Diazinon ug/L <0.002 <0.005
Atrazine ug/L 0.177 0.022
Alachlor ug/L 0.013 <0.005
Acetochlor ug/L <0.002 <0.006
tert-Butyl ethyl ether ug/L <0.1 <0.1
Methyl tert-pentyl ether ug/L <0.2 <0.2
Turbidity NTU 4.2 NA
Alpha radiactivity 72-hr, wat fit Th-230 pci/L NA 4.6
Alpha, radiactivity 30-d, wat fit Th-230 pci/L NA 2.2
Beta radiactivity 72-hr, wat fit Cs-137 pci/L NA 3.4
Beta radiactivity 30-d, wat fit Cs-137 pci/L NA 3.7
Mercury ug/L <0.2 <0.010
Alpha radioactivity 2-sigma ug/L 3.2 NA
Beta radioactivity 2-sigma ug/L 4.1 NA
cis- 1,2-Dichloroethene ug/L <0.1 <0.1
Styrene ug/L <0.1 <0.1
o-Xylene ug/L <0.1 <0.1
1,1,2-Trichforo-1,2,2-trifluoroethane ug/L <0.1 <0.1
Methyl tert-butyl ether ug/L <0.2 <0.2
Diethyl ether ug/L <0.2 <0.2
Diisopropyl ether ug/L <0.2 <0.2
Sampling method ug/L 4040 4040
Metribuzin ug/L <,0.004 0.006
2,6-Diethylaniline ug/L <0.003 <0.006
Trifluralin ug/L <0.002 '<0.009
Ethalfluralin ug/L <0.004 <0.009
Phorate ug/L <0.002 <0.011
Terbacil ug/L <0.007 <0.034
Linuron ug/L <0.002 <0.035
Methyl parathion ug/L <0.006 <0.015
EPTC ug/L <0.002 <0.004
Pebulate ug/L <0.004 <0.004
Tebuthiuron ug/L <0.01 <0.02

• Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

ug/L <0.1 
ug/L <0.2 
ug/L <0.1 
ug/L <0.2 

1,1-Dichloroethane ug/L <0.1 
1,1-Dichloroethene ug/L <0.1 
1,1,1-Trichloroethane ug/L <0.1 
1,2-Dichlorobenzene ug/L <0.1 
1,2-Dichloropropane ug/L <0.1 

1,2-Dichloroethene ug/L <0.1 
1,3-Dichlorobenzene ug/L <0.1 
1 ,4-Dichlorobenzene ug/L <0.1 
p,p'-DDE ug/L <0.006 
Dichlorodifluoromethane ug/L <0.2 
Chlorpyrifos ug/L <0.004 
Vinyl chloride ug/L <0.2 
Trichloroethene ug/L <0.1 
Lindane ug/L <0.004 
Dieldrin ug/L 0.013 
Metolachlor ug/L <0.002 
Malathion ug/L <0.005 

ug/L <0.004 
ug/L <0.002 
ug/L 0.1n 
ug/L 0.013 

Acetochlor ug/L <0.002 
tert-Butyl ethyl ether ug/L <0.1 
Methyl tert-pentyl ether ug/L <0.2 

NTU 4.2 
radiactivity 72-hr, wat fit Th-230 pci/L NA 
radiactivity 30-d, wat fit Th-230 pc ilL NA 

radiactivity 72-hr, wat fit Cs-137 pc ilL NA 
radiactivity 30-d, wat fit Cs-137 pci/L NA 

ug/L <0.2 
radioactivity 2-sigma ug/L 3.2 

radioactivity 2-sigma ug/L 4.1 
cis-1,2-Dichloroethene u9JL <0.1 
Styrene ug/L <0.1 
o-Xylene ug/L <0.1 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane ug/L <0.1 
Methyl tert-butyl ether ug/L <0.2 
Diethyl ether ug/L <0.2 
Diisopropyl ether ug/L <0.2 
Sampling method ug/L 4040 
Metribuzin ug/L <,0.004 
2,6-Diethylaniline ug/L <0.003 
Trifluralin ug/L <0.002 
Ethalfluralin ug/L <0.004 
Phorate ug/L <0.002 
Terbacil ug/L <0.007 
Linuron ug/L <0.002 
Methyl parathion ug/L <0.006 
EPTC ug/L <0.002 
Pebulate ug/L <0.004 
T ebuthiuron <0.01 

<0.1 
<0.2 
<0.1 
<0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.003 
<0.2 

<0.005 
<0.2 
<0.1 

<0.004 
\ 

<0.009 
<0.006 
<0.027 
<0.010 
<0.005 
0.022 
<0.005 
<0.006 

<0.1 
<0.2 
NA 
4.6 
2.2 
3.4 
3.7 

<0.010 
NA 
NA 

<0.1 
<0.1 
<0.1 
<0.1 
<0.2 
<0.2 
<0.2 
4040 
,0.006 
<0.006 
·<0.009 
<0.009 
<0.011 
<0.034 
<0.035 
<0.015 
<0.004 
<0.004 
<0.02 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

Molinate
Ethoprop
Benfluralin
Carbofuran
Terbufos
Propyzamide
Disulfoton
Triallate
Propanil
Carbaryl
Thiobencarb
DCPA
Pendimethalin
Napropamide
Propargite
Azinphos-methyl
cis-Permethrin
m-Xylene plus p-xylene

Specific conductance
Acid neutralizing capacity
Diazinon-dlO
alpha-HCH-d6
1,2-Dichloroethane-d4, surrogate
Toluene-d8, surrogate
I-Bromo-4-fluorobenzene

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

<0.004
<0.003
<0.002
<0.003
<0.01
<0.003
<0.02
<0.001
<0.004
<0.003
<0.002
<0.002
<0.004
<0.003
<0.01
<0.001
<0.005,

<0.2
227
<1
104
85.5
106
103
87.8

<0.003
<0.005
<0.010
<0.020
<0.02

<0.004
<0.02
<0.006
<0.011
<0.041
<0.010
<0.003
<0.022
<0.007
<0.02
<0.050
<0.006
<0.2
194
<5
101
97.8
127
102
66.1

-. 
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Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

Molinate ug/L <0.004 
Ethoprop ug/L <0.003 
Benfluralin ug/L <0.002 
Carbofuran ug/L <0.003 
Terbufos ug/L <0.01 
Propyzamide ug/L <0.003 
Disulfoton ug/L <0.02 
Triallate ug/L <0.001 
Propanil ug/L <0.004 
Carbaryl ug/L <0.003 
Thiobencarb ug/L <0.002 
DCPA ug/L <0.002 
Pendimethalin ug/L <0.004 
Napropamide ug/L <0.003 
Propargite ug/L <0.01 
Azinphos-methyl ug/L <0.001 
cis-Permethrin ug/L <0.005. 
m-Xylene plus p-xylene ug/L <0.2 

Specific conductance ug/L; 227 
Acid neutralizing capacity ug/L <1 
Diazinon-d10 ug/L 104 
alpha-HCH-d6 ug/L 85.5 
1,2-Dichloroethane-d4, surrogate ug/L 106 
Toluene-d8, surrogate ug/L 103 
1-Bromo-4-fluorobenzene 87.8 

<0.003 
<0.005 
<0.010 
<0.020 
<0.02 

<0.004 
<0.02 
<0.006 
<0.011 
<0.041 
<0.010 
<0.003 
<0.022 
<0.007 
<0.02 

<0.050 
<0.006 

<0.2 
194 
<5 
101 
97.8 
127 
102 
66.1 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

Temperature dec C 15.8 15.9 20 15.9
Barometric Pressure mm Hg 756 763 765
Specific conductance ms/cm 232 236 250 345

Dissolved Oxygen mg/L 6.3 5.7 6 6.7
NH 4.4 4.3 4.4 4.3
Bicarbonate mg/L 0 <1
Ammonia mg/L <0.01 <0.01 <0.02 <0.04
Nitrite mg/L <0.010 0.01 __.010 <0.008
Ammonia mg/L 0.04 <0.20 0.10 0.06
Nitrate mg/L 4.3 4.3 2.77 4.83
Phosphorus mg/L <0.01
Orthophosphate mg/L <0.01 <0.01 <0.01 <0.02
Organic Carbon mg/L 0.9 0.9 0.9 1.0
Calcium mg/L 8.5 8.6 10.1 5.86
Magnesium mg/L 3.4 3.6 4.21 4.83
Sodium mg/L 25 23 23.5 38.8

Potassium mg/L 3 2.9 3.89 2.77
Chloride mg/L 26 43.2 76.5
Sulfate mg/L 38 27.0 8.36
Fluoride mg/L <0.1 <0.010 <0.17
Silica mg/L 4.9 5.00 6.0 7.2
Arsenic ug/L <1 <1 <0.2
Barium, ug/L 82 116 372
Beryllium ug/L <1.00 0.23
Boron ug/L 44 29
Cadmium ug/L <1.00 <1.0 0.31
Chromium ug/L 2 <1.0 <0.8
Cobalt ug/L 4
Copper ug/L <1.0 1.5 1.3
Iron ug/L 23 4 <10 <6
Lead ug/L <1.00 <1 0.46
Manganese ug/L 30 30 36.8 47.1
Molybdenum ug/L <1.0
Nickel ug/L 3.0 5.43
Silver ug/L <1.0 <1.0 <0.2
Strontium ug/L 23
Zinc ug/L 6 23 9.3
Antimony ug/L <1.00 <0.2
Aluminum ug/L 315 470 446
Selenium ug/L 1 1.3
Gross beta pCi/L 25.6
Propachlor ug/L <0.007 <0.007 <0.025
Butylate ug/L <0.002 <0.002 <0.004
Bromacil ug/L <0.04
Simazine ug/L Est.<0.004 <0.005 <0.005
Prometon ug/L <0.02 <0.02 <0.01
CIAT ug/L <0.002 <0.002 <0.006
Cyanazine ug/L <0.004 <0.004 <0.018
Fonofos ug/L <0.003 <0.003 <0.003
Gross Alpha pCi/L 35.4
Ra-226, pCi/L 0.42
Uranium ug/L <1.00
Dibromomethane ug/L <0.10
Bromodichloromethane ug/L <0.10 <0.1 <0.1
Tetrachloromethane ug/L <0.05 <0.2 <0.2
1,2-Dichloroethane ug/L <1 <0.2 <0.2
Tribromomethane ug/L I II_1 _1 <0.20 1 1 <0.2 <0.2

• 

• 

Regional Ground Water Quality: Gloucester and Cumberland Counties. New Jersey 
(Source: USGS Water Quality Database) 

dec C 15.8 15.9 
mmHg 756 
ms/cm 232 236 
mglL 6.3 5.7 

4.4 4.5 
mglL 0 
mglL <0.01 <0.01 
mglL . <0.010 0.01 
mglL 0.04 <0.20 
mglL 4.3 4.3 
mglL <0.01 
mglL <0.01 <0.01 
mglL 0.9 0.9 
mglL 8.5 8.6 
mglL 3.4 3.6 
mglL 25 23 
mglL 3 2.9 
mglL 26 
mglL 38 
mglL <0.1 
mglL 4.9 5.00 
ugIL <1 
uglL 82 
uglL <1.00 
uglL 44 
uglL <1.00 
uglL 2 
uglL 4 
uglL <1.0 
uglL 23 4 
uglL <1.00 
uglL 30 30 
uglL <1.0 
uglL ,3.0 
uglL <1.0 
uglL 23 
uglL 6 
uglL <1.00 
uglL 315 
ug/L 
pCi/L 
uglL <0.007 
uglL <0.002 
uglL <0.04 
ug/L Est.<0.004 
uglL <0.02 
uglL <0.002 
uglL <0.004 
uglL <0.003 
pCilL 
pCilL 0.42 
uglL <1.00 
uglL <0.10 
uglL <0.10 
uglL <0.05 
uglL <1 

<0.20 

20 15.9 
763 765 
250 345 

6 6.7 
4.4 4.3 

<1 
$0.02 <0.04 
$.010 <0.008 
0.10 0.06 
2.77 4.83 

<0.01 <0.02 
0.9 1.0 
10.1 5.86 
4.21 4.83 
23.5 38.8 
3.89 2.77 
43.2 76.5 
27.0 8.36 

<0.010 <0.17 
6.0 7.2 
<1 «).2 
116 372 

0.23 
29 

<1.0 0.31 
<1.0 <0.8 

1.5 1.3 
<10 <6 
<1 0.46 

36.8 47.1 

5.43 
<1.0 <0.2 

23 9.3 
<0.2 

470 446 
1 1.3 

25.6 
<0.007 <0.025 
<0.002 <0.004 

<0.005 <0.005 
<0.02 <0.01 

<0.002 <0.006 
<0.004 <0.018 
<0.003 <0.003 

35.4 

<0.1 <0.1 
<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

DibroAochlormethane ug/L <0.01 <0.2 <0.2
Trichloromethane ug/L Est.<).04 <0.1 0.1
Toluene ug/L <0.05 <0.1
Benzene ug/L <0.05 <0.1 <0.1
Acrolien ug/L <2
Acrylonitrile ug/L <2
AIpha-HCH ug/L <0.002 <0.2 <0.005
Chlorobenzene ug/L <0.05 <0. <0.1
Chloroethane ug/L <0.1
Ethylbenzene ug/L <0.05 <0.1 <0.1
Hexachloroethane ug/L <0.1
Bromoroethane ug/L <0. 1

1,1hloromethane ug/L <0.21

DC -eorom ethane 
ug/L 

<0.1 0

Tetrachloroethene ug/L <0.1 <0.1 <0.1
TDichlorofluoromethane ug/L <0.10 <0.1 <0.2
1,1-Dichloroethane ug/L <0.05 <0.1 <0.1
1,1 -Dichloroethene ug/L <0.10 <0.1
1,1,1-Tdchloroethane ug/L <0.05 <0.1 <0.1
1, 1,2-Tetrachloroethane ug/L <0.10
1, 1,2,2-Tetrachloroethane. ug/L <0.10

1,2-Dichlorobenzene ug/L <0.05 <0.1 <0.1
1,2-Dichloropropane ug/L <0.05 <0.0 <0.1
1,2-Dichloroethene ug/L <0.05 <0. <0.1
1,2,4-Trichlorobenzene ug/L <0.2
1,3-Dichlorobenzene ug/L <0.05 <0. 1
1,4-Dichlorobenzene ug/L <0.05 <0.1
p,p'-DDE, ug/L <0.006 <0.003
Dichlorodofluoromethane ug/L <0.2 <0.2
Naphthalene, ug/L <0<2
trans-1,3-Dichloropropene ug/L <0.10
cis- 1,3-Dichloropropene ug/L <0.10
Dicamba ug/L <0.04
Linuron ug/L <0.02
MCPA ug/L <0.05
MCPB ug/L <0.04
Methiocarb ug/L <0.03
Propoxur ug/L <0.04
Bentazon ug/L <0.01
2,4-DB ug/L <0.04

Fluometuron ug/L <0.04
Oxamyl ug/L <0.02
Chlorpyrifos ug/L <0.004 <0.004 <0.005
Vinyl Chloride ug/L <0.1 <0.2
Trichloroethene ug/L <0.05 <0.11
Aldrin ug/L <0.01
Lindane ug/L <0.004 <0.004
Chlordane ug/L <0.1
p,pE-DDD ug/L <0.01
Tp,p'-DDE ug/L <0.01
p,p'-DDT ug/L <0.01
Dieldrin ug/L 0.06 0.0 <0.009
Endrin ug/L <0.01
Toxaphene ug/L <1

Heptachlor ug/L <0.01
Metolachior ug/L <0.002 <0.002 0.012
Heptachlorepoxide ug/L <0.01

• 

.1-Dichloroethane 

.1-Dichloroethene 

.1.1-Trichloroethane 

.1.2-Tetrachloroethane 

.1.2.2-Tetrachloroethane. 

.2-Dichlorobenzene 

.2-Dichloropropane 

.2-Dichloroethene 
Trichlorobenzene 

• 

Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

ug/L <0.1 
ug/L Est.<).04 
ug/L <0.05 
ug/L <0.05 
ug/L <2 
ug/L <2 
ug/L <0.002 
ug/L <0.05 
ug/L <0.1 
ug/L <0.05 
ug/L <0.1 
ug/L <0.1 
ug/L <0.2 
ug/L <0.1 
ug/L <0.1 
ug/L <0.10 
ug/L <0.05 
ug/L <0.10 
ug/L <0.05 
ug/L <0.10 
ug/L <0.10 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.2 
ug/L <0.05 
ug/L <0.05 
ug/L <0.006 
ug/L <0.2 
ug/L <0.2 
ug/L <0.10 
ug/L <0.10 
ug/L <0.04 
ug/L <0.02 
ug/L <0.05 
ug/L <0.04 
ug/L <0.03 
ug/L <0.04 
ug/L <0.01 
ug/L <0.04 
ug/L <.0.04 
ug/L <0.02 
ug/L <0.004 
ug/L <0.1 
ug/L <0.05 
ug/L <0.01 
ug/l <0.004 
ug/L <0.1 
ug/L <0.01 
ug/L <0.01 
ug/L <0.01 
ug/L 0.06 
ug/L <0.01 
ug/L <1 
ug/L <0.01 
ug/L <0.002 

<0.01 

<0.2 <:0.2 
<0.1 0.1 
<0.1 <0.1 
<0.1 <0.1 

<0.002 <0.005 
<0.1 . <0.1 

<0.1 <0.1 

<0.2 <0.2 
<0.1 <0.1 
<0.2 <0.2 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 

<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 

<0.1 <0.1 
<0.1 <0.1 

<0.006 <0.003 
<0.2 <0.2 

<0.004 <0·095 
<0.2 <0.2 
<0.1 <0.1 

<0.004 <0.004 

.\ 
\ 

0.108 . <0.009 

<0.002 0.012 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

PCBs ug/L <0.1
Malathion ug/L <0.005 <0.005 <0.027
Parathion ug/L <0.004 <0.004 <0.010
Diazinon ug/L <0.002 <0.002 <0.005
Atrazine ug/L <0.001 <0.004 <0.007
Hexachlorobutadiene ug/L <0.2

Picloram ug/L <0.01
2,4-D ug/L <0.01
2,4-D ug/L <0.04
2,4,5-T ug/L <0.01
2,4,5-T ug/L <0.04
Mirex ug/L <0.01
Silvex ug/L <0.01
Silvex ug/L <0.02
Alachlor ug/L <0.002 <0.002 <0.005
Triclopyr ug/L <0.05
Propham ug/L <0.04
Acetochlor ug/L <0.002 <0.002 <0.006
Picloram ug/L <0.05
Oryzalin ug/L <0.02
Norflurazon ug/L <0.02
Neburon ug/L <0.02
1E-Naphthol ug/L <0.01
Methomyl ug/L <0.02
Fenuron ug/L <0.01
Esfenvalerate ug/L <0.02
2Methyl4,6dinitrophenol ug/L <0.04
Diuron ug/L <0.02
Dinoseb ug/L <0.04
Dichlorprop ug/L <0.03
Dichlobenil ug/L <0.02
Dacthalmonoacid ug/L <0.02
Clopyralid ug/L <0.05
Chlorothalonil ug/L <0.04

Hydroxycarbofuran ug/L <0.01
Carbofuron ug/L <0.03
Carbaryl ug/L -5.008
Bromoxynil ug/L <0.04
Aldicarb ug/L <0.02
Aldicarb sulfone ug/L <0.02
Aldicarbsulfoxide ug/L <0.02
Acifluorfen ug/L <0.04
Methylacrylate ug/L <2
Tetramethylbenzene ug/L <0.1
1,2,3,5-Tetramethylbenzene ug/L <0.1
Bromoethene ug/L <0.1
t-Butylethylether ug/L <0.10 <0.1 <0.1
Methyltertpentylether ug/L <0.1 <0.2 0.7
Turbidity NTU 0.2 4.1 0.3
Chlorambenmethylester ug/L <0.01
Alpha radiactivity 72-hr,Th-230 pCiL 49
Alpha radiactivity 30-d,Th-230 pCVL 7.5
Beta radiactivity 72-hr,Cs-137 pCVL 26
Beta radiactivity 30-d,Cs-137 pCi/L 18
Solids mm 0.6 0.5 0.4 0.4
Solids mm 1.4 1.5 1.1 0.9
Solids, mm 2.4 3.1 2 1.4
Bromide mg/L 0.08
Mercury ug/L 0.2 <0.1 0.632
trans-1,4-Dichlorobutene ug/L <5.0
Ethylmethacrylate ug/L I <1.0 I I

• Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

ug/L <0.1 
ug/L <0.005 
ug/L <0.004 
ug/L <0.002 
ug/L <0.001 
ug/L <0.2 
ug/L <0.01 
ug/L <0.01 
ug/L <0.04 
ug/L <0.01 
ug/L <0.04 
ug/L <0.01 
ug/L <0.01 
ug/L <0.02 
ug/L <0.002 
ug/L <0.05 
ug/L <0.04 
ug/L <0.002 
ug/L <0.05 
ug/L <0.02 
ug/L <0.02 
ug/L <0.02 
ug/L <0.01 
ug/L <0.02 
ug/L <0.01 
ug/L <0.02 
ug/L <0.04 
ug/L <0.02 
ug/L <0.04 
ug/L <0.03 
ug/L <0.02 
ug/L <0.02 
ug/L <0.05 
ug/L <0.04 
ug/L " \ <0.01 
ug/L <0.03 
ug/L $.008 
ug/L <0.04 
ug/L <0.02 
ug/L <0.02 
ug/L <0.02 
ug/L <0.04 
ug/L <2 
ug/L <0.1 
ug/L <0.1 
ug/L <0.1 
ug/L <0.10 
ug/L <0.1 
NTU 0.2 
ug/L <0.01 

radiaclivity 72-hr,Th-230 pCilL 
radiactivity 30-d,Th-230 pCilL 

radiactivity 72-hr,Cs-137 pC ilL 
radiactivity 30-d, Cs-137 pCilL 

mm 0.6 0.5 0.4 0.4 
mm 1.4 1.5 1.1 0.9 
mm 2.4 3.1 2 1.4 
mg/L 0.08 
ug/L 0.2 
ug/L <5.0 

<1.0 

<0.005 <0.027 
<0.004 <0.010 
<0.002 <0.005 
<0.004 <0.007 

<0.002 <0.005 

<0.002 <0.006 

<0.1 <0.1 
<0.2 0.7 
4.1 0.3 

49 
7.5 
26 
18 

<0.1 0.632 



Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey
(Source: USGS Water Quality Database)

Carbonadioactidety pi/L 50.

Ra-22 M ./L .. 4

Ra-226 pCi/L 1.07

Rn-222 pCi/L 36
Carbon disulfide ug./L <0.05

Vinyl acetate ug/L <5
cis-1,2-Dichloroethene ug/L <0.05 <0.1 <0.1
Methyl n-butylketone ug/L <5.0
Styrene ug/L <0.05 <0.1 <0.1
Xylene ug/L <0.05 <0.1 <0.1
1,1 -Dichloropropene ug/L <0.05
2,2-Dichloropropane ug/L <0.05
1,3-Dichloropropane ug/L <0.1
Ethyltoluene ug/L <0.05
1,2,3-Trmethylbenzene ug/L <0.1
1,2,4-Trimethylbenzene ug/L <0.05
Isopropylbenzene ug/L <0.05
n-propylbenzene ug/L <0.05
1,3,5-Trimethylbenzene ug/L <0.05
2-Clorotoluene ug/L <0.05
4-Chlorotoluene ug/L <0.05
Bromochloromethane ug/L <0.10
n-Butylbenzene ug/L <0.1
sec-Butylbenzene ug/L <0.05
tert-Butylbenzene ug/L <0.05
4-1sopropyttoluene ug/L <0.05
1,2,3-Trichloropropane ug/L <0.2
1,1,1, 2-Tetrachloroethane ug/L <0.05
1,2,3-Trlchlorobenzene ug/L <0.2
1,2-Dibromoethane ug/L <0.1
CFC-113 ug/L <0.05 <0.1 <0.1
Methyl-t-butylether ug/L 0.3 0.4 30.5
Chloropropene ug/L <0.1
Isobutylmethylketone ug/L <5.0
Ra-228 pCi/L 6
Acetone ug/L <5
Bromobenzene ug/L <0.05
Di-ethylether ug/L <0.1 <0.2 <0.2
Diisopropylether ug/L <0.2 <0.2
Methylacrylonitrile ug/L <2.0
Ethylmethylketone ug/L <5
Methylmethacrylate ug/L <1.0
Tetrahydrofuran ug/L <5
Dicamba ug/L <0.01
Dichiorprop ug/L <0.01
Rn-222 pCi/L 300
p,p'-Ethyl-DDD ug/L <0.1.
p,p'-Methoxychlor ug/L <0.01
alpha-Endosulfan ug/L <0.01
PCNs u4g/L <0.1
Dibromochloropropane ug/L <0.5
Metribuzin ug/L <0.004 <0.004 <0.006
2,6-Di-ethylaniline ug/L <0.003 <0.003 <0.006
Trifluralin ug/L <0.002 <0.002 <0.009

a a

• 

• 

Regional Ground Water Quality: Gloucester and Cumberland Counties, New Jersey 
(Source: USGS Water Quality Database) 

pCi/L 
pCi/L 
pCilL 1.4 
pCilL 0.07 
pCi/L 36 
ug/L <0.05 
ug/L <5 
ug/L <0.05 
ug/L <5.0 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.1 
ug/L <0.05 
ug/L <0.1 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.10 
ug/L <0.1 
ug/L <0.05 
ug/L <0.05 
ug/L <0.05 
ug/L <0.2 
ug/L <0.05 
ug/L <0.2 
ug/L <0.1 
ug/L <0.05 
ug/L 0.3 
ug/L <0.1 
ug/L <5.0 
pCi/L 6 
ug/L <5 
ug/L <0.05 
ug/L <0.1 
ug/L 
ug/L <2.0 
ug/L <5 
ug/L <1.0 
ug/L <5 
ug/L <0.01 
ug/L <0.01 
pCilL 300 
ug/L <O.t 
ug/L <0.01 
ug/L <0.01 
ug/L <0.1 
ug/L <0.5 
ug/L <0.004 
ug/L <0.003 
ug/L <0.002 

6.8 
5.3 

<0.1 <0.1 

<0.1 <0.1 
<0.1 <0.1 

/ 

<0.1 <0.1 
0.4 30.5 

<0.2 <0.2 
<0.2 <0.2 

<0.004 <0.006 
<0.003 <0.006 
<0.002 <0.009 
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APPENDIX I - LOCAL HYDROGEOLOGIC DATA

Table I-1 Summary of Large Capacity Well Search Results
Table 1-2 Summary of Well Search Results - Lower Capacity Wells
Figure I-1 - Location of Large Capacity Water Supply Wells
Figure 1-2 - Location of Vineland Well Restriction Area
City of Vineland Well Restriction Area Description
Figure 1-3 - Ground WaterContours - Shallow Wells, April 2008
Figure 1-4 - Ground Water Contours - Deep Wells, April 2008
Table 1-3 October 2008 Quarterly Ground Water Sampling Results - On-site Wells
Table 1-4 October 2008 Quarterly Ground Water Sampling Results - Off-site Wells
Ground Water Contaminant Isopleth Maps

Figure 1-5 TCE Concentration (ppb); Shallow Wells, April 2008
Figure 1-6 TCE Concentration (ppb); Deep Wells, April 2008
Figure 1-7 Total Chromium Concentration (ppb); Shallow Wells, April

2008
Figure 1-8 Total Chromium Concentration (ppb); Deep Wells, April 2008
Figure 1-9 Hexavalent Chromium Concentration (ppb); Shallow Wells,

April 2008
Figure 1-10 Hexavalent Chromium Concentration (ppb); Deep Wells,

April 2008
Table I-5 Ground Water/Suspended Solids Radiological Results - April 2004
Table 1-6 Average Depths to Ground Water - Monitoring Wells MW-i IS, MW-12S

and MW-13S, January 2001 - January 2009
Description of Radiological Ground Water Sampling Procedures
September 8, 1995 Letter Report - Analytical Result from Water Sampling (July 17,

1995)
May 3, 2004 Severn Trent Analytical Report (April 6 and 7, 2004)
June 9, 2005 Letter Report - Results of Ground Water Sampling (April 13, 2005)
August 29, 2007 Outreach Laboratory Analytical Report (July 24, 2007)
Select pages from January 11, 2008 USNRC Inspection Report - NRC Analysis of

2007 Split Samples
October 8, 2007 ORISE Analytical Report (July 24, 2007)
April 15, 2008 Outreach Laboratory Analytical Report (March 18, 2008)
October 9, 2008 Outreach Laboratory Analytical Report (July 9, 2008)

• 

• 

• 
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Table I-I Summary of Large Capacity Well Search Results 
Table 1-2 Summary Of Well Search Results - Lower Capacity Wells 
Figure I-I - Location of Large Capacity Water Supply Wells 
Figure 1-2 - Location of Vineland Well Restriction Area 
City of Vineland Well Restriction Area Description 
Figure 1-3 - Ground Water Contours - Shallow Wells, April 2008 
Figure 1-4 - Ground Water Contours - Deep Wells, April 2008 
Table 1-3 October 2008 Quarterly Ground Water Sampling Results - On-site Wells 
Table 1-4 October 2008 Quarterly Ground Water Sampling Results - Off-site Wells 
Ground Water Contaminant Isopleth Maps 

Figure 1-5 TCE Concentration (ppb); Shallow Wells, April 2008 
Figure 1-6 TCE Concentration (ppb); Deep Wells, April 2008 
Figure 1-7 Total Chromium Concentration (ppb); Shallow Wells, April 

2008 
Figure 1-8 
Figure 1-9 

Total Chromium Concentration (ppb); Deep Wells, April 2008 
Hexavalent Chromium Concentration (ppb); Shallow Wells, 
April 2008 

Figure 1-10 Hexavalent Chromium Concentration (ppb); Deep Wells, 
April 2008 

Table 1-5 Ground Water/Suspended Solids Radiological Results - April 2004 
Table 1-6 Average Depths to Ground Water- Monitoring Wells MW-11S, MW-12S 

and MW-13S, January 2001 - January 2009 
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September 8,1995 Letter Report - Analytical Result from Water Sampling (July 17, 

1995) 
May 3,2004 Severn Trent Analytical Report (April 6 and 7, 2004) 
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August 29,2007 Outreach Laboratory Analytical Report (July 24,2007) 
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October 9,2008 Outreach Laboratory Analytical Report (July 9,2008) 



Table I-1
Summary of Large Capacity Well Search Results

Shieldalloy Metallurgical Corporation

Permit Local Distance I Direction Well Depth Pump Capacity Withdrawal
Number j Owner's Name Number Identification Latitude Longitude (miles) I (Compass) (feet) (.pm) Rate (gpd)
2237P Shieldalloy Metalurgical Corp. 3119648 W9 393224 750120 0.30/SW 130 100 70000
2237P Shieldalloy Metalurgical Corp. 3105842 Layne 393224 750123 0.33/SW 47 100 30000
2237P Shieldalloy Metalurgical Corp. 3128710 RW6S 393220 750128 0.43/SW 75 100 135000
2237P Shieldalloy Metalurgical Corp. 3128711 RW6D 393220 750128 0.43/SW 125 100 130000
2237P Shieldalloy Metalurgical Corp. 3128712 RIW2 393213 750143 0.69/SW 75 200 220000
5147 Newfield Borough Water Dept 3104559 3 393254 750121 0.54/NW 162 400 265000
5147 Newfield Borough Water Dept 5100046 5 393246 750031 0.59/NE 140 500 335000

CU0029 Sepers Nursery 5500158 Well 5 393232 750157 0.841W 85 300 108000
CU0129 Petronglo Farms, Inc. 3121627 Well 6 393213 750146 0.73/SW 100 350 126000
CU105R Lopergolo, Mike 3500032 Well 1 393147 750143 0.89/SW 129 90 21,600"
GL0048 Pine Grove Camp, Inc. 3503230 Well 1 393148 750145 0.91/SW 100 500 180000
GL0182 Leshay Farms, Samuel 3104823 Well 2 393243 750132 0.59/NW 130 1000 360000
GL0182 Leshay Farms, Samuel 5100392 Well 1 393253 750045 0.49/N 104 1000 360000

Leshay Farms, Samuel** 3122330 Well 3 393241 750035 0.43/NE 130
Leshay Farms, Samuel** 3158063 Well 4 393233 750128 0.45/NW 100
Leshay Farms, Samuel** 3163314 Well 5 393238 750059 0.20/N 109
Leshay Farms, Samuel** 3106890 Well 6 393239 750102 0.22/NW 100

Notes:
Source: NJDEP - Water Supply Element, Bureau of Water Allocation; Large Capacity (100,000 GPD) Well Search Within 5 Miles of Site Focus; Performed on 3/17/00
Number field indicates either a Water Allocation Permit, Agricultural Certification, or Registration Number
Distance field indicates the distance in miles between the well current slag pile.
Direction field indicates compass direction from the search focus.
Withdrawal rate for Shieldallow Metalurgical Corp. wells based on ground water remediation system operation records
Withdrawal rates for Newfield Borough Water Dept wells based on reports by Mr. Jack Harris, Water Department Superintendant, Borough of Newfield
* Maximum pumping rate from well permit
** Information provided to TRC by NJDEP July 26, 2004

• 
Permit 

Number Owner's Name Number 

2237P Shieldalloy Metalurgical Corp. 3119648 
2237P Shieldalloy Metalurgical Corp. 3105842 
2237P Shieldalloy Metalurgical Corp. 3128710 
2237P Shieldalloy Metalurgical Corp. 3128711 
2237P Shieldalloy Metalurgical Corp. 3128712 
5147 Newfield Borough Water Dept 3104559 
5147 Newfield Borough Water Dept 5100046 

CU0029 Sepers Nursery 5500158 
CU0129 Petronglo Farms, Inc. 3121627 
CU105R Lopergolo, Mike 3500032 
GL0048 Pine Grove Camp, Inc. 3503230 
GL0182 Leshay Farms, Samuel 3104823 
GL0182 Leshay Farms, Samuel 5100392 

Leshay Farms, Samuel" 3122330 
Leshay Farms, Samuel** 3158063 
Leshay Farms, Samuel** 3163314 
Leshay Farms, Samuel** 3106890 

Notes: 

• 
Table 1-1 

Summary of Large Capacity Well Search Results 
Shieldalloy Metallurgical Corporation 

Loca! Distance I Direction 
Identification Latitude Longitude (miles) I (Compass) 

W9 393224 750120 0.30/SW 
Layne 393224 750123 0.33/SW 
RW6S 393220 750128 0.43/SW 
RW6D 393220 750128 0.43/SW 
RIW2 393213 750143 0.69/SW 

3 393254 750121 0.54/NW 
5 393246 750031 0.59/NE 

Well 5 393232 750157 0.841W 
Well 6 393213 750146 0.73/SW 
Well 1 393147 750143 0.89/SW 
Well 1 393148 750145 0.91/SW 
Well 2 393243 750132 0.59/NW 
Well 1 393253 750045 0.49/N 
Well 3 393241 750035 0.43/NE 
Well 4 393233 750128 0.45/NW 
Well 5 393238 750059 0.20/N 
Well 6 393239 750102 0.22/NW 

• 
We\! Depth Pump Capacity Withdrawal 

(feet) (gpm) Rate (gpd) 

130 100 70000 
47 100 30000 
75 100 135000 
125 100 130000 
75 200 220000 
162 400 265000 
140 500 335000 
85 300 108000 
100 350 126000 
129 90 21,600' 
100 500 180000 
130 1000 360000 
104 1000 360000 
130 
100 
109 
100 

Source: NJDEP - Water Supply Element, Bureau of Water Allocation; Large Capacity (100,000 GPD) Well Search Within 5 Miles of Site Focus; Performed on 3/17/00 
Number field indicates either a Water Allocation Permit, Agricultural Certification, or Registration Number 
Distance field indicates the distance in miles between the well current slag pile. 
Direction field indicates compass direction from the search focus. 
Withdrawal rate for Shieldallow Metalurgical Corp. wells based on ground water remediation system operation records 
Withdrawal rates for Newfield Borough Water Dept wells based on reports by Mr. Jack Harris, Water Department Superintendant, Borough of Newfield 
* Maximum pumping rate from well permit 
** Information provided to TRC by NJDEP July 26, 2004 



Table 1-2
Summary of Well Search Results - Lower Capacity Wells

1

Shieldalloy Metallurgical Corporation

Screened Average Maximum Specific Pump
Atlas Sheet Well Location Screen Internal Withdrawal Pumping Capacity Capacity

Permit Number Install Date Well Owner Owners Address Well Location Address Coordinates Lot/Bloak DIameter IFBG IGPD) Rate tGPD) (GPM/FTI (GPM) Well Usaqe
Sheaf 31

31-6n80 4/18W1973 Leshay Bros, Newfield Catawba Ave 31 42658 6 70-100 50 Irrigation
31-31860 8/29/1989 Sam Le Shay Catawba Ave., Newfield Same 31 42659 17/24 4 75-85 1.58 Domestic
31-31159 5/29/1989 Sam Le Shay Catawba Ave., Newfield Same 31 42 659 18a/24 4 80-90 1.58 Domestic
31-20606 3/20/1984 D&M Builders 596 Clayton Rd., Franlin Twp. 31 42661 3c/519 2 55-59 500 500 9 Domestic
31-20755 7/20/1984 D&M Builders 596 Clayton Rd., Franklin Twp. 31 42661 3d/519 2 54-58 500 500 9 Domestic
31-21627 6112I1984 Carman Petronglo 5014 N. Delsea Drive, Vineland 3142674 13/83 5 40-60 350" Irrigation
31-28468 5/20/1989 Sol Finkelstein 882S. Spring Rd, Vineland 31 42674 1.05/43 2 145-150 150 300 10 Domestic
31-19465 9/18/182 James Bringer 555 E. Elm Rd., Vineland 31 42675 3/968 4 75-85 15 Domestic

31-143 5/15/1950 Gus Hauser Weymouth Rd., Newfield 31 42675 4 140-150 30,000 2.5 NI Irrigation
31-49153 4/27/1996 Eugene Magliocco 756 Strawberry Ave., Vineland Same 31 42676 4/6901 4 90-100 12 Domestic
31-19723 4/5/1983 Petronglo Farms 5014 N. Delsea Drive, Newfield 31 42678 10/83 6 42-62 Irrigation
31-9125 8/14/1975 J. Ruberto 605 W. Arbor Ave., Vineland Arbor Ave/West Ave 31 42678 2 51-61 300 400 50 Domestic
31-23513 9/12/1985 Bruce Wean R.D. 1 Box511 W. Garden Rd. Pottsgrove Twp. 31 42678 46/67 3 62-72 50 Irrigation
31-6092 11/3/1969 Borough of Newfield Borough Hall, Newfield Main St., Newfield 31 42685 10 129-149 21.91 500 Public Supply
31-13812 6/13/1978 Krykory Torgover Weymouth Rd., Vineland Same 31 42686 6b/581 2 53-58 200 300 Domestic
31-21871 9/1/1984 Newin Caudill Aura Willow Grove Rd. Weymouth Rd. 31 42688 4 90-100 500 600 12 Domestic
31-21871 9/28/1984 Newtn Caudill Aura Willow Grove Rd. Weymouth Rd. 31 42688 6c/581 4 80-90 500 600 16 Domestic
31-19468 9/27/19a2 Richard Krason 3151 North East Ave., Vineland East Avenue 31 42665 3 70-ti 15 Domestic
31-1066 7/10//53 Louis Pelts Prospect Ave., Vineland Same 31 42 688 4 45-51 500 600 10 Domestic and

Poultry
31-1133 9/12/1953 Altfred Osterman Arbor Ave., Vineland Same 31 42688 4 65-71 300 400 5.5 10 Domestic
Sheet 35
35-12130 7/15/1991 Frank Malchisella 3183 N. East Blvd, Vineland Same 3502311 12/114 4 90-100 11 Domestic
35-2734 1/1982 Gene Brenner Arbor Ave, Vineland Same 3502312 2 65-70 200 500 12 Domestic
35-3230 4/12/1982 Joseph Petronglo Jr. 4724 N. Delsea Dr. West Ave 3502312 3 34-64 500S Irrigation

35-32 7/12/1950 Prank Russo West Blvd, N. Vineland Same 3502313 4 99-129 21600 8.25 90 Irrigation
35-4248 7/1/1984 Bob Carpenter 168 Arbor Ave., Vineland Same 3502313 8/83 2 90-95 10 Domestic

35-75 3/5/1952 Joseph Girardi E. Blvd & Strawberry Ave., Vineland Same 35 02313 4 25.5-31.5 300 300 8 Domestic
35-14281 8/18/1993 John Ruggiano 311 Baylor Ave., Vineland Strawberry Ave. 3502321 24.03/114 4 80-90 Retum
35-1653 5/10/1978 Roonald Jacobson 181 Strawberry Ave 3502321 3 84-94 200 400 Domestic

35-18262 12/14/1997 W. Saerad 745 Strawberry Ave. Same 3502321 67/7004 4 90-100 12 Domestic
35-5352 2/24/1986 Leo Palmonal 3127 N.E. Blvd 3502321 10/114 4 80-90 150 300 Domestic

35-11946 6/16/1991 Richard Bruno 3120 N. East Ave., Vineland Same 3502322 281114 4 95-105 400 600 25 Domestic
35-12625 1/7/1992 Richard Lorerzini 3181 N. East Ave., Vineland Same 3502322 20/121 4 90-100 400 600 10 Domestic
35-13775 8/16/1993 John & Margaret Ruggiano 311 Baylor Ave., Vineland Strawberry Ave. 3502322 24.03/114 4 85-95 25 Domestic
35-14414 9/27/94 Richard Linn 1069 Linda Lane, Vineland Strawberry Ave. 3502322 24.02/114 4 108-118 500 750 20 Domestic
35-14783 4/11/1995 Wells Cornell 1022 Holmes Ave, Vineland Strawberry Ave. 3502322 24.03/114 4 73-83 500 1800 2.08 Domestic
35-15257 9/27/1994 Richard Linn 1019 Linda Lane, Vineland Strawberry Ave. 3502322 24.02/114 4 100-110 Heat Pump

Discharge
35-3132 2/2/1982 Daniel S. Falasca Box 127 Morris Ave. Strawberry Ave. 3502322 3 69-79 15 Domestic
35-3133 2/2/1982 Daniel S. Falasca Box 127 Morris Ave, Strawberry Ave. 3502322 3 69-79 15 Domestic
35-06267 5/15/1987 KDR Contractors PD Box 2370, Vineland 3502323 32.01)114 2 84-90 500 600 10 Domesbc
35-10153 1/24/1990 James Schrier 560 E. Forest Grove Rd. Same 3502323 11/121 4 115-130 15 Domestic
35-12597 11/13/1992 Phil Schreiber 935 Magnolia Rd N.E. Ave 3502323 32/114 4 80-90 25 Domestic
35-12842 3/21/1992 Louls Dalesandro 3005 N. East Ave., Vineland Same 3502323 15/121 4 58-68 500 1800 12 Domestic
35-13276 8/2811992 Chades Schaser 3176 N. East Ave., Vineland Same 3502323 4 110-120 400 600 20 Domestic
35-3611 3/17/1983 Charles R. Johnson 741 Strawberry Ave. 3502323 1B/583 2 120-127 Domestic
35-4916 9/14/1965 Robert Petronglo 2060 Weymouth Rd. 35 02 323 1/46 4 125-135 200 500 25 Domestic
35-08272 2/18/1989 Garden Homes N. Delsea Dr. / Garden Rd. Forest Grove Rd. 35 02 324 32.02/114 4 73-83 150 150 1.1 11 Domestic
35-13626 12/23/1992 Mary H. Gamba 3095 North East Blvd. Vineland Same 3502324 9/114 2 88-98 300 400 7.8 10 Domestic
35-05892 5/20/1987 Daniel McDermott 2668 Division St, Vinelead Same 3502325 34/114 2 78-85 Domestic
35-14509 12/17/1993 Philo & Maxine Chapman 2388 N. East Ave Same 3502325 5/127 4 80-90 400 600 15 Domestic
35-15381 10/31/1994 Mary C. Meyer-Bowen 655 E. Forest Grove Rd., Vineland Same 3502325 4/128 4 86-96 400 600 10 Domestic
35-17000 6/21/1996 Audrey McDermott 330 Grove Road, Vineland Same 3502325 35/114 4 73-83 20 Domestic
35-17367 1/20/1697 Edward & Bridget Conrow 311 Central Ave, Vineland Forest Grove Rd. 3502325 1/124 4 90-100 25 Domestic
35-15575 1/20/1995 Steven Gatier 267 E. Forest Grove Rd. Same 3502326 8/123 4 75-85 300 400 8 Domestic
35-02260 4/1/1981 Richard McDermott Division Street 3502326 2 71-76 200 500 18 Domestic
35-3929 11/15/1984 William Sirawatka 3502326 9,10/121 2 72-79 NI Domestic
35-07901 7/2/1988 Lotue Reed Jones 304 E. Forest Grove Rd. Same 3502326 361114 4 90-100 500 750 11 Domestic

Source: NJDEP - Water Supply Element, Bureau of Water Allocation; Welt Permit Search Within 1 Mile of Site Focus; Performed March 2000

NI - Pump not installed
* - Pump capacity reported In Large Capacity Well Search

• 
Permit Number Install Date Well O'Mlsr 

31-68S0 411811973 Leshay Bros, 
31-31860 812Sl/1989 Sam LeShay 
31-31859 812Sl/1989 Sam LeShay 
31-20606 312011984 D&M Builders 
31-20755 7/2011984 D&M Builders 
31-21627 811211984 Carman Petronglo 
31-28468 5/2011989 Sol Finkelstein 
31-19465 9/1811982 James Bringer 

31-143 5/15/1950 Gus Hauser 
31-49153 4127/1996 Eugene Magtiocco 
31-19723 4/5/1983 Petronglo Farms 
31-9125 8114/1975 J. Ruberto 

31-23513 9/1211985 Bruce Wean 
31-6092 11/311969 Borough of NeYAield 

31-13812 5113/1978 Krykory Torgover 
31-21871 9/1/1984 Nevw1in Caudill 
31-21871 9/2511984 Ne .. lnCaudilJ 
31-19468 9/27/1982 Richard Krason 
31·1066 71101153 Louis Pelts 

31-1133 9/1211953 Alfred Osterman 
Sheet 35 
35-12130 7/15/1991 Frank MarchiseUa 
35-2734 1/1982 Gene Brenner 
35-3230 4/1211982 Joseph Petronglo Jr. 

35-32 7/1211950 Frank Russo 
35-4248 7/111984 Bob Carpenter 

35-75 3/5/1952 Joseph Girardi 
35-14281 811511993 John Auggiano 
35-1653 5/1011978 Ronald Jacobson 

35-18262 1211411997 W. Serad 
35-5352 212411986 Leo Palmonai 

35-11946 5/1811991 Richard Bruno 
35-12625 1/7/1992 Richard Lorenzini 
35-13775 8/1511993 John & Margaret Ruggiano 
35-14414 9/27/94 Richard Linn 
35-14783 4/1111995 Wells Comell 
35-15257 9/27/1994 Richard Unn 

35-3132 21211982 Daniel S. Falasca 
35-3133 21211982 Daniel S. Falasca 

35-06267 5/1511987 KDR ContrOC1ors 
35-10153 1/24/1990 James Schrier 
35-12597 11/1311992 Phil Schreiber 
35-12842 3121/1992 Louis Dalesandro 
35-13276 812811992 Char1es Schaser 
35-3611 3/17/1983 Chanes R. Johnson 
35-4916 9/1411985 Robert Petronglo 

35-08272 211511989 Garden Homes 
35-13626 12123/1992 Mary H. Gamba 
35-05892 5/2011987 Daniel McDermott 
35-14509 12117/1993 Philo & Maxine Chapman 
35-15381 10131/1994 Mary C. Meyer-Bowen 
35-17000 812111996 Audrey McDermott 
35-17367 1/2011997 Edward & Blidget Conrow 
35-15575 1/2011995 Steven Gatier 
35-02260 4/1/1981 Richard McDermott 
35-3929 11/15/1984 William Sirawatka 

35-07901 7/211988 lottie Reed Jones 

• Table 1·2 

Summary of Well Search Results· Lower Capacity Wells 1 

Shieldalloy Metallurgical Corporation 

Atlas Sheel Well Location Screen 
O'M'lsrs Address Well Location Address Coordinates LotIBlock Diameter 

Newfield Cata'.\lbaAv9 31 42658 6 
Cata...wa Ave., NeYJfie[d Same 31 42659 17/24 4 
Catawba Ave., Newfield Same 31 42659 18ai24 4 
596 Clayton Rd., Franklin T~. 31 42661 3c/519 2 
596 Clayton Rd., Fran~in Twp. 31 42661 3d1519 2 
5014 N, Dalsea Drive, Vineland 31 42674 13/83 5 
882 S. Spling Rd, Vineland 31 42674 1.(15/43 2 
555 E. Elm Rd., Vineland 31 42675 3/968 4 
Weymoutl1 Rd., Newfield 31 42675 4 
756 Strawberry Ave" Vineland Same 31 42676 4/6901 4 
5014 N. Dalsea Drive, Newfield 31 42678 10183 6 
60s W, Arbor Ave., Vineland Arbor AvaNJast Ave 31 42678 2 
R.D.l Box511 W. Garden Rd. Pottsgrove TVvp. 31 42678 46/67 3 
Borough Hall, Newfield Main St., NeYAield 31 42685 10 
Weymouth Rd., Vineland Same 31 42686 6b/581 2 
Aura Willow Grove Rd. Weymoutl1Rd. 3142688 4 
Aura Willow Grove Rd. Weymouth Rd. 3142688 6ci581 4 
3151 North East Ave., Vineland East Avenu8 3142688 3 
Prospect Ave., Vineland Same 3142688 4 

Arbor Ave. Vineland Same 3142688 4 

3183 N. East Blvd, Vineland Same 3502311 121114 4 
Arbor Ave, Vineland Same 3502312 2 
4724 N. Delsea Dr. West Ave 3502312 3 
West Blvd, N. Vineland Same 3502313 4 

168 Arbor Ave., Vineland Same 3502313 8183 2 
E. BlVd & Strawberry Ave" Vineland Same 3502313 4 
311 Baylor Ave., Vineland Stra'Nberry Ave. 3502321 24.03/114 4 
181 Stra'Nberry Ave 3502321 3 
745 Stra'Nberry Ave. Same 3502321 6717004 4 
3127 N.E. BlVd 3502321 101114 4 
3120 N. East Ave., Vineland Same 3502322 281114 4 
3181 N. East Ave., Vineland Same 3502322 201121 4 

311 Baylor Ave., Vineland Stra'Nberry Ave. 3502322 24.031114 4 
1069 Unda Lane, Vineland Strawberry Ave. 3502322 24.021114 4 
1022 Holmes Ave, Vineland Strawberry Ave. 3502322 24.03/114 4 
101 9Unda Lane, Vineland Stra'MJerry Ave. 3502322 24.021114 4 

Box 127 Morris Ave. Stra'MJeny Ave. 3502322 3 
Box 127 Morris Ave. 5tra'Nberry Ave. 3502322 3 
PO Box 2370, VIneland 3502323 32.01/"4 2 
560 E. Forest Grove R~. Same 3502323 11/121 4 
935 Magnolia Rd N. E. Ave 3502323 321114 4 
3005 N. East Ave., Vineland Same 3502323 15/121 4 
3175N. East Ave., Vineland Same 3502323 4 
741 Stra'htlerry Ave. 3502323 lB/583 2 
2060 Weymoutl1 Rd. 3502323 1146 4 
N. Delsea Dr./ Garden Rd. Forest Grove Rd. 35 02 324 32.021114 4 
3095 North East BlVd. Vineland Same 3502324 9/114 2 
2668 Division 5t, Vineland Same 3502325 34/114 2 
2388 N. East Ave Same 3502325 5/127 4 
855 E. Forest Grove Rd., Vineland Same 3502325 4/128 4 
330 Grove Road, Vineland Same 3502325 35/114 4 
311 Central Ave, Vineland Forest Grove Rd. 3502325 1/124 4 
257 E. Forest Grove Rd. Same 3502326 6/123 4 
Division Street 35 02 326 2 

35 02 326 9.101121 2 
304 E. Forest Grove Rd. Same 35 02 326 36/114 4 

1 Source: NJDEP • Water Supply Element. Bureau of Water Allocation; Well Permit Search Within 1 Mile 01 Site Focus; Per10rmed March 2000 
N! . Pump not instaJled . 
• - Pump capacity reported In Large Capacity Wen Search 

• 
Screened Average Maximum Specific Pump 

Interval Wilhdrawal Pumping Capacity Capacity 
FBG GPDl R.te (GPD GPMIFT GPM1- WenUsaae 

70-100 50 Irrigation 
75-85 1.58 Domestic 
80-90 1.58 Domestic 
55-59 500 500 9 Domestic 
54-58 500 500 9 Domestic 
40-60 350' Irrigation 

145-150 150 300 10 Domestic 
75-85 15 Domestic 

140-150 30,000 2.5 NI Irrigation 
90-100 12 Domestic 
42-62 Irrigation 
51-61 300 400 50 Domestic 
62-72 50 Irrigation 

129-149 21.91 500 Public Supply 
53-58 200 300 Domestic 
90-100 500 600 12 Domestic 
80-90 500 600 16 Domestic 
70-80 15 Domes~c 
45-51 500 600 10 Domestic and 

Poultry 
65-71 300 400 5.5 10 Domestic 

90-100 11 Domestic 
65-70 200 500 12 Domestic 
34-64 500' Irrigation 

99-129 21600 8.25 90 Irrigation 
90-95 10 Domestic 

25.5-31.5 300 300 8 Domestic 
80-90 Retum 
84-94 200 400 Domestic 
90-100 12 Domestic 
80-90 150 300 Domestic 

95-105 400 600 25 Domestic 
90-100 400 600 10 Domestic 
85-95 25 Domestic 

108-118 500 750 20 Domestic 
73-83 500 1800 2.08 Domestic 

100-110 Heat Pump 
Discharge 

69-79 15 Domestic 
69-79 15 Domestic 
84-90 500 600 10 Domestic 

115-130 15 Domestic 
80-90 25 Domestic 
58-68 500 1800 12 Domestic 

110-120 400 600 20 Domestic 
120-127 Domestic 
125-135 200 500 25 Domestic 
73-83 150 150 1.1 11 Domestic 
88-98 300 400 7.8 10 Domestic 
78-85 Domestic 
80-90 400 600 15 Domestic 
86-96 400 600 10 Domestic 
73-83 20 Domestic 

90-100 25 Domestic 
75-85 300 400 8 Domestic 
71-76 200 500 18 Domestic 
72-79 NI Domestic 

90-100 500 750 11 Domestic 
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WIERHASs the State leg1fsature has provided, in K.3.S.8

40:63-SZ, et seq., for local ordinances requiring mandatory connoctlof,

with water systews, and the StaiteA of NIh Jersey, isparten of

]Uhvix*nmtal Protection, has ordered mandatory sealing of walls In

accordance with NI.J.S._A.. S8:4A-4.1L at seq., and N.J.S.A. S:IZA-1 .t,

seq.:

?tww T,"RS Ba 5 r8 IT CiMDIU by the City Council oE

City of Vineland, Calaty of Cumberland, and State of NMw Jersey. as

Eollows -

1. All buildings located upon a street in which the paxblic

uater sqipply main In constructed in the are dezsinmated by the State of

Now Jersey, Department of Pvivronmantal Protection, identiEled in

Section 2 oE this Ordinance, shall be connected with the publlc water

supply main, en& the private water supply well shall be permanently

01 P0

2. All, private viter supply wells In the following area shall

be seated pursuant to mandatory order issued by the State Dermrmt of

Evv nemantal Protection. and the City of Vineland shall contract there-

for upon connection of aUll properties to the 4Mnic2pal Water Utilityi's

distribution mains in said area: N. W-st Avenue, -from Weymouth Road to

Forest Grove Road; W. Arbor Avenm, from NMJ. Route No. 47 (Delseas

Drive) to N. West Boulevard: Old Porest Road. from N. Nest Avenue to

N. West Doolevard; V. forest Grove Road, Erom I,Z2S fee: west of N.J.

Route bro. 47 CDe*Lse Drive) to N. West Boulevard; N.J-. Route No. 47,

from W. Forest Grove Road to 1,200 feet north of K._ Arbor Avenue; K.

Most Boulevard, from W. Fores t Grove Road to City Limit: W. Veyrmouth

Road, fom 210 feet %vat of WL. West Avenue to N.' West- Boulevard: Gerow

Avenue, from w. Arbor Avenue to slzy AyveA; alty Avenue. from Gerow

Avenue to BruL= Avenue; Brxm= Avenue• •rcm Elty, Avenue to V. Arbor

Avenue; Burnt M11l Road. from W. Arbor Avenue to Regina Menka Avenue;.

Tea Court, Era* Irnt Mill Drive to cul-de-sac; Regina Blena Avenue,

from Burnt Mill IDrive to easterly terinums.
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~. the Stat.e 1 .. 1·.1.t.ur~ bas provl~. in N.~.5. 

40 :63-5%. et; seq.. for local· ~rdS"lIIIce5 roqulriD& .."da~ory COnnoctlOb. 

with .... ter .".~. and the Stat. -0£ NMI Jersey. ~t of 

!!n¥:holllile4tal Protectlon.. has ordered llliln.datory llealina of ... 11s In 

IIICcor~ "rtll N.J.S.A •. S8;4A"';4.1 at seq •• .nc:l N.J.S.A. 58:1ZA-l .t:' 

MlIr. 1HBR8fCIUI.- DB IT amAlNBD by !:he Cl~ Gl&Jncll o£tho 

CUy oE Virle1an4. County ot OmJberland. and State ot Nov Jers," .... 

follows: 

I.Atl but~dtnas loca~ed upon a street in toIbich t:he public 

"4terSupply _tn bconstl"Ul:tod 14·u.. area closipa~ed by t!utState of 

MeN ~.r!!Jf¥Y. ~rem.ent of EmrlrcmlUrnt.al Protec:t1.an. ldentiEl.,tln 

~t!Oft 2 of thls OrdlJ11UJCat.shall be connected wl.th die publIc water 

.supply _111. and. eM p1"lvat:. _eel" SUPPly weU shall be t-nanent1y 

. Hal.a. 

z. All. prlvaee 1IIIltor· supply vell. in the £011owina area Sbali 

be seated parauan~ co IUndatoQ' order issued 'by the Seato Deplrblent of 

1!nvi-ronuntal Prot«:tJ.an. ·1IDd the CitY. of Vlno~ shall:. contract dJero· 

for uporl connec:ti~ of all· propertl. .. to tho M..udclpa1 Water Utllity-s 

dlstri'butlO1l maiDS in saie! ar .. : N. west Avenuo s -£rcm W8)'IIIOUth Road to 

Foros~ Grovo RoGAl; 1I. ubor Avenue. baaN:.J. R.ou~ No. 47 (Delsea . 

Drive) to H. West Boul.vard; Old Forest: Roado from N. West Avenue to 

N. West lJoulO\l&rc1; W .. ¥orcat: Gr-ove Road. frail. 1.Z25 £081: west o~ K .. J. . , 

Rcluto No.· 47 (])e1sea Drive) to N. w.st Boulcn7ard; )f • .J.. Route No. 47» 
. -

fl'Olll W .. Foroet Gt'O'!o ~ to 1..200 feet north of fir. Arbor kt~; K. 

Weat Boulevo.rcl. f'roal W. Poro.eGrov. R.o&d to Clt:yLilllit:: w. lrB)'nllOllth 

Roa4. from. 210 feet: wut of N.. Weat Avtmuoto N: We.~ Bou1avarcJ: Gerow 

Ait:JWe. £rca W. Arbor Avonuo to BIT;y AveNJ8; B1ty Av.nue. f'rClll Ger.Ow 

Avenue co B~ Avtml1O; ·Bruun Avenue. Erellt B1t)t Avenue to- W. Arbor . . . 

Avenue; BLlrnt Mill Road. £roa W. Arbor Avenue to Re81wm mana Avenue; . 

T~ Court. fZ'CIgl Burnt Mll1 Dw:~ve to .c:ul-c1e-sae: Realna Elena Avenue • 
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• TABLE 1-3 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWRELD,NJ 
GROUND WATER ANALYTICAL RESULTS 

ON-SITE WELLS 
OCTOBER 2008 

WELL NUMBER A B K L IWC2 IWC5 SC9S SCllS(R) SC12S SC32S"} SC12D SC13S(R] SC13D SC14S SC22S MWH-4 MWH-l0,2} SC-23S 
LABID J51B20-1 J51604-3 J51B31-3 J51B31-2 J51573-11 J51604-1 J51604-2 J51573-3 J51573-4 J51573-5 J51573-6 J51573-B J51573-9 J51573-2 J51573-10 J51693-1 J51693-2 J51B31-1 
SAMPLE DATE 07/10108 0711010B 07/1010B 07/10/08 07/1010B 07/1010B 07109/08 07109/08 07109/0B 07109108 07/OS/08 07/OS/08 07109/0B 07109/0B 07/1010B 0711010B 07/1010B 07/1010B 

SCREENEDINTERVAL(FD 114-124 36-46 36-46 42-52 35-40 95-100 15-30 9-24 15-25 15-25 126-136 14.7-24.7 127-137 12-27 3-18 119-129 119-129 9-24 
PARAMETER 
VOCs (ugIL) 
Acrolein U U U NA U U U NA NA NA NA NA NA NA U U U U 
Acrylonitrile U U U NA U U U NA NA NA NA NA NA NA U U U U 
Benzene U U U NA U U U NA NA NA NA NA NA NA U U U U 
Bromodichloromethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
Bromoform U U U NA U U U NA NA NA NA NA NA NA U U U U 
Bromomethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
Carbon tetrachloride U U U NA U U U NA NA NA NA NA NA NA U U U U 
Chlorobenzene U U U NA U U U NA NA NA NA NA NA NA U U U U 
Chloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
2-Chloroethyl vinyl ether U U U NA U U U NA NA NA NA NA NA NA U U U U 
Chloroform U U U NA U U U NA NA NA NA NA NA NA U U U U 
Chloromethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
Dibfomochloromethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
1,2-Dichlorobenzene U U U NA U U U NA NA NA NA NA NA NA U U U U 
1,3-Dichlorobenzene U U U NA U U U NA NA NA NA NA NA NA U U U U 
l,4-Dichlorobenzene U U U NA U U U NA NA NA NA NA NA NA U U U U 
1 ,1-Dichloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
1 ,2·Dichloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
1 ,1-0ichloroethene U U U NA U U U NA NA NA NA NA NA NA U U U U 
1,2-Dichloroethene (total) U U U NA U U U NA NA NA NA NA NA NA U U 0.23 J U 
1,2-Dichloropropane U U U NA U U U NA NA NA NA NA NA NA U U U U 
cis-l.3-Dichloropropene U U U NA U U U NA NA NA NA NA NA NA U U U U 
trans-' ,3-Dichloropropene U U U NA U U U NA NA NA NA NA NA NA U U U U 
Ethylbenzene U U U NA U U U NA NA NA NA NA NA NA U U U 2.5 
Methylene chloride U U U NA U U U NA NA NA NA NA NA NA U U U U 
1.1.2.2-Tetrachloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
T etrachloroethene U U U NA U U U NA NA NA NA ·NA NA NA U U U U 
Toluene U U U NA U U U NA NA NA NA NA NA NA U U U U 
1,I,f-Trichloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
1 ,1 .2-Trichloroethane U U U NA U U U NA NA NA NA NA NA NA U U U U 

~. 
Trichloroethene U U 2.3 NA O.56J U U NA NA NA NA NA NA NA U 10.7 11.8 U 
Trichloroftuoromethane U U U NA U U U NA NA NA NA NA NA NA U U U U 
Vinyl chloride U U U NA U U U NA NA NA NA . NA NA NA U U U U 
Xylenes (total U U U NA U U U NA NA NA NA NA NA NA U U U 8.7 

Volatile TICs 11 J U U NA U U U NA NA NA NA NA NA NA U U U 36.91 J 
INORGANICS (ugIL) 
Aluminum NA NA NA NA NA NA NA U 346 U U 46900 426 U NA NA NA NA 
Boron NA NA NA NA NA NA NA 274 6430 6540 U 7950 U 1260 NA NA NA NA 
Chromium (Total) 105 1310 184 291 886 219 20.9 12.1 239 235 U U U 167 104 1960 2040 826 
Hexavalent Chromium U U 41 U 780 200 13 U 220 240 U 300 U 220 U 740 700 830 
Nickel NA NA NA NA NA NA NA NA NA NA NA NA NA U NA NA NA NA 
Sodium 96400 15600 33500 16000 110000 79300 91500 7830 111000 115000 1970 605000 3620 14800 33.100 65900 67500 63100 
Vanadium NA NA NA NA NA NA NA U 1590 1390 U 118000 U U NA NA NA NA 
OTHER PARAMETERS (mgIL) 
pH 7.72 7.75 7.41 7.21 7.48 11.11 7.06 6.96 7.08 7.08 7.56 10.52 7.43 5.90 6.S7 8.84 8.84 5.67 
Sulfate 71.2 26.4 5.3 4.3 63.6 U 68.4 16.0 51.3 53.9 17.6 225 13.6 38.3 30.7 22.5 22.4 172 

VOC Analysis performed via Method 624 
Total metals performed via Method 60108; Hexavalent Chromium via Method 7196A; and Sulfate via Method 300.0. 
FT • Feet below ground surface. 
U - Indicates compound analyzed for but not detected (organics and inorganics). 
J - Indicates an estimated value (organics). 
B • The analyte is found in the associated blank as well as in the sample (organiCS) or the reported value was obtained from a reading that was less than the Contract Required Detection limit (CROL) but not greater than or equal to the Instrument Detection Limit (IOL) (inorganics). 
NA . Not analyzed 
(1) • Duplicate sample of well 5C 125 
(2) . Duplicate sample of well MWH4 

• 

SC25S W2(R) W3(D) SC20D SC20S LAYNE 
J51573-1 J51573-7 J51B20-3 
01/16107 07109/0B 07109/0B 07109108 07/OSl08 07/1010B 

7-22 2-17 42-47 

NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA 'U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 
NA NA U NA NA NA 

NA NA U NA NA NA 

611 5080 NA NA NA NA 
2190 755 NA NA NA NA 
21.0 44.4 U NA NA 919 
13 U U NA NA 770 
NA NA NA NA NA NA 

20500 22000 3950 NA NA 105000 
U 1340 NA NA NA NA 

7.20 7.34 5.31 NA NA 8.18 
U 14.10 U NA NA 62.1 

W9 INFLUENT EFFLUENT 
J51B20-2 J51B20-4 J51B20-5 
01117/07 07/1010B 07110108 
110-130 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

TB10230BA TB10220B 

10123108 1012210B 

U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 

U U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

TB10230B 

1012310B 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

FBI 02208 

10122108 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

NA 
NA 
U 
U 

NA 
U 

NA 

NA 
U 

Table 1-3 
On-site Wells 



• TABLE 1-4 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 
GROUND WATER ANAl mCAL RESULTS 

OFFSrrE WELLS 
OCTOBER 2008 

WELL NUMBER SC1S SC1D SC2D(R) SC3S SC3D(R) SC33D ~11 SC5S SC5D SCSS SC6D SC10S SC10D SC19S SC19D SC21S SC21D SC24S SC24D SC26D SC28D 
LABID J51574-5 J51574-4 J51603-4 J51574-6 J51574-7 J51574-B J51603-2 J51603-3 J51702-4 J51702-5 J51819-1 J5181!l-2 J51702-9 J51702-10 J51702-11 J51702-12 J51702-2 J51702-3 J51574-1 J51574-2 
SAMPLE DATE 07/08108 07/08108 07109108 07109108 07109108 07110108 07/10108 07/10108 07110108 07/09/08 07/09108 07110108 07/10108 07/10108 07/10108 07110108 07/10108 07/09/08 07/09108 
SCREENED INTERVAL (FT) 35-55 85-951 106-116 35-55 102-112 102-112 5-20 90-120 45-75 110-120 35-55 105-125 2-17 120-130 3-18 125-135 5-20 105-115 127-137 133-153 

100-115 
PARAMETER 
VOCs(ug/L) 
Acrolein U U U U U U U U U U NA NA U U U U U U U U 
Acrylonitrile U U U U U U U U U U NA NA U U U U U U U U 
Benzene U U U U U U U U U U NA NA U U U U U U U U 
Bromodichloromethane U U U U U U U U U U NA NA U U U U U U U U 
Bromoform U U U U U U - U U U U NA NA U U U U U U U U 
Bromomothane U U U U U U U U U U NA NA U U U U U U U U 
Carbon tetrachloride U U U U U U U U U U NA NA U U U U U U U U 
Chlorobenzene U U U U U U U U U U NA NA U U U U U U U U 
Chloroelhane U U U U U U U U U U NA NA U U U U U U U U 
2-ChJoroethyl vinyl ether U U U U U U U U U U NA NA U U U U U· U U U 
Chloroform U U U U U U U U U U NA NA U U U U U U U U 
Chloromethane U U U U U U U U U U NA NA U U U U U U U U 
Dibromochloromethane U U U U U U U U U U NA NA U U U U U U U U 
1.2-0ichlorobenzene U U U U U U U U U U NA NA U U U U U U U U 
l,3-Dichlorobenzene U U U U U U U U U U NA NA U U U U U U U U 
1,4-Oichlorobenzene U U U U U U U U U U NA NA U U U U U U U U 
1,1-Oichloroethane U U U U U U U U U U NA NA U U U U U U U U 
1,2-0ichloroethane U U U U U U U U U U NA NA U U U U U U U U 
1,I-Dichloroelhene U U U U U U U U U U NA NA U U U U U U U U 
1,2-Dichloroethene lolal U U U U U U U U U U NA NA U U U U U ·U O.73J 4.4 
ciS-l,2-Dichloroethyiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
trans-l,2-Dichloroethytene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
1,2-Dichloropropane U U U U U U U U U U NA NA U U U U U U U U 
cis-l,3-Dichloroof9pene U U U U U U U U U U NA NA U U U U U U U U 
trans-! ,3-Dichloropropene U U U U U U U U U U NA NA U U U U U U U U 
Elhylbenzene U U U U U U U U U U NA NA U U U U U U U U 
Methylene chloride U U U U U U U U U U NA NA U U U U U U U U 
1,1,2.2-Tetrachloroethane U U U U U U U U U U NA NA U U U U U U U U 
T elrachloroelhene U U U U U U U U U U NA NA U U U U U U U U 
Toluene U U U U U U U U U U NA NA U U U U U U U U 
1,1,1-Trichloroethane U U U U U U U U U U NA NA U U U U U U U U 
1,1,2-Trichloroethane U U U U U U U U U U NA NA U U U U U U U U 
T richloroelhene 0.63 J 8.3 4.3 1.9 14.7 14.4 U 2.4 U 9.8 NA NA U U U 1.1 U 4.5 28 16.1 
TrichlorotJuoromethane U U U U U U U U U U NA NA U U U U U U U U 
VinylchJorlde U U U U U U U U U U NA NA U U U U U U U U 
Xyl~nes (lolal) U U U U U U U U U U NA NA U U U U U U U U • Volatile TiCs 0.79J O.Bl J U U U U U U U U NA NA U U U U U U U U 
INORGANICS (ugIL) .-
Chromium (Tolal) U U 12000 U U U U 1610 36.9 2550 U 557 U U U U U U 196 154 
Hexavalent Chromium U U 10200 U U U U 1600 35 2700 U 460 U U U U U U 180 120 
Trivalent Chromium U U NA U U U U U NA NA NA NA NA NA NA NA NA NA NA 
Sodium 64200 61100 54500 101000 75400 75400 5590 35900 129000 169000 103000 236000 25000 21900 8510 2B300 7060 33500 130000 233000 
OTHER PARAMETERS (mgfl) 
pH 5.22 5.25 5.73 5.12 4.36 4.36 4.41 5.40 6.25 6.07 6.60 B.BB 5.10 3.B9 5.45 4.28 3.97 503 8.70 6.46 
Ferrous Iron (Fe+2

) NA NA NA NA NA NA NA NA NA NA NA NA riA NA NA NA NA NA NA NA 
Sulfate 90.2 76.4 26.3 178 120 "' lS.7 42.3 137 322 111 117 33.7 20.1 24.3 27.2 72.2 46.4 65.3 220 

VOC Analysis performed via Method 624 (Monitoring well SC28D via Method 524.2). 
Total metals performed via Method 60108: Hexavalent Chromium via Method 7196A; and Sulfate via Method 300.0. 
FT· Feet below ground surface. 
U· Indicates compound analyzed for but not detected (organics and inorganics). 
J. Indicates an estimated value (organics). 
8 - The analyte is found in the associated blank as well as in the sample (organics) or the reported value was obtained from a reading that was less lhan the Contract Required Detection Limit (CROL) but not greater than or equa/to the Instrument Detection umit (lOLl (inorganics) 
NA • Nol analyzed 
(1) • Duplicate sample of well SC30(R) 

• 

SC30D SC31D SC32D IWl IW2 
J51574-3 J51702-1 J51702-8 J51603-1 J51574-10 
07/09/08 07/10108 07110/08 07/10108 07109108 
147-157 120-130 92-102 32-62 40-70 

U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA 2.7 
U U U NA 3.4 

NA NA NA NA NA 
NA NA NA NA NA 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U U U NA U 
U 1.3 U NA 0.71 J 
U U U NA U 
U U U NA 2.1 
U U U NA U 
U 13.6 U NA 22.0 
U U U NA U 
U U U NA U 
U U U NA U 

U U U NA 4J 

U U U U 2430 
U U U U 2500 

NA U NA NA U 
4690 36700 5210 93000 56600 

9.02 520 7.79 5.81 5.79 

NA NA NA NA NA 
U 28.1 U 113 53.3 

RIW2 RWSS OBS-2A RW6D 
J51574-9 J51702-6 J51702-7 
07109/08 07/09108 

3D-55 55-75 90-125 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA ·NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA "A 
NA NA NA "A 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA "A 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA ·UA 
NA NA NA NA 
NA NA NA NA 
NA NA NA ~A 

NA NA NA NA 

NA NA NA NA 

1360 NA NA 1510 
1400 NA NA 1500 

U 
65100 NA NA 101000 

5.82 NA NA 636 
NA NA NA NA 

95.8 NA NA 113 

TB102308A TB 1 02208 TBl02308 

10123108 10122108 10123108 

U U U 
U U U 
U U U 
U U U 
U U u· 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 

NA NA NA 
NA NA NA 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 
U U U 

U U U 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

FB102208 

10122108 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

NA 
NA 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 

NA 
U 

NA 
NA 
U 

NEWFIELD NO.3 

71912008 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NEWFIELD NO.5 

71912008 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

Table 1-4 
Oflsile Wells 
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TABLE I-5

GROUND WATER / SUSPENDED SOLIDS RADIOLOGICAL RESULTS
SHIELDALLOY METALLURGICAL CORPORATION

NEWFIELD, NJ
APRIL 2004

WELL NUMBER A , W2(R) OBS-2A
1

) S011S(R)
SCREENED INTERVAL (FT) 114-124 2-17 129-149 9-24
LABORATORY ID NUMBER F4D100111.006 F400111-014 F4D100111-022 F4D1 00111-005 F40100111-013 F4D1 00111-021 F4D100111.008 F40100111-016 F4D100111-024 F4100111-002 F4D100111-010 F4D1000111-018
UNFILTERED/FILTERED/FILTER PAPER Unfiltered Filtered Filter Paper Unfiltered Filtered Filter Paper Unfiltered Filtered Filter Paper Unfiltered Filtered Filter Paper

PARAMETERS _____ __________

Radiochemicat Parameter (pCI/L)

Gross Alpha 0.7U +/- 1.1 0.55U +/- 0.9 NA 1.75J +/- 0,98 0.32U +/- 0.57 NA 4.0 +/- 1.2 2.08J +/- 0.83 NA 0.59U +/- 0.87 0.52U +/- 0.56 NA
Gross Beta 1.9J +/- 1.2 13.0+/-2,0 NA 3.4J +/- 1.2 1.6U +/- 1.1 NA 3,4J +/- 1.2 3.OJ +/- 1.2 NA 2.7J +/- 1.2 2.5J +/- 0,94 NA
Radium 226 0.1U 1+/- 0.1 0.11U+/- 0.12 NA 0.05U +/- 0.13 0.13U +/- 0.11 NA 0.95J +/- 0.26 1.23 +/- 0.28 NA 0,14U +/- 0.13 0.17U +/- 0.13 NA
Radium 228 -0.11U +/- 0.3 0.38U +/- 0.38 NA 0.16U +/- 0.34 0.22U +/- 0.34 NA 0.58J +/- 0.33 0.68J +/- 0.39 NA -0.14U +/- 0.27 0.24U +/- 0.36 NA
Uranium 238 (pCi/sample) (4) NA NA 0.31J +/-- 0.12 NA NA 0.38J +/- 0.13 NA NA 0.32J +/- 0.13 NA NA 0.29J +/- 0.12

WELL NUMBER SC12S SC32S 121 SC13S SC14S
SCREENED INTERVAL (PT) 15-25 15-25 14.7-24.7 12-27
LABORATORY ID NUMBER F40100111-003 F4D0O0111-011 F4D100111-019 F4D100111-004 F4D100111-012 F4D100111-020 F40100111-007 F4D100111-015 F4D100111-023 F4D100111-001 FP4100111-009 F4D100111-017
UNFILTERED/FILTERED/FILTER PAPER Unfiltered (3) Filtered Filter Paper Unfiltered ( Filtered Filter Paper Unfiltered Filtered Filter Paper Unfiltered Filtered Filter Paper

PARAMETERS _____ __________

Radlochemlcal Parameter (pCi/L)

Gross Alpha . 8.8U +/- 9.8 0.91U +/- 0.97 NA 14.OU +/- 10.0 0.29U +/- 0.85 NA 2.6U +/- 24 -0.3U +/- 1.5 NA 1.1U +/- 1.0 0.41U +/- 0.84 NA
Gross Beta 128 +/- 16.0 14.0 4/- 2.1 NA 115+/- 15.0 15.3+/-2,3 NA 17.6 +/- 2.5 2.3J +/- 1.2 NA 5.3 +/- 1 5 7.3+/-1.4 NA
Radium 226 0.52J +/- 0.18 0.82J +/- 0.24 NA 0.98J +/-0.24 1.09 +/- 0.26 NA 0.3J +/. 0,17 0.41J +/- 0.17 NA 0.11U +/- 0.1 0.33J +/1 0.15 NA
Radium 228 0.42U +/- 0.31 0.58U +/- 0.41 NA 0.61J +/- 0.37 1.24 +/- 0.43 NA 0,39U +/- 0.27 0,1U +/- 0,36 NA 0.91J +/- 0.36 0,89J +/- 0.32 NA
Uranium 238 (pCi/sample) (4) NA NA 0.43J +/- 0.14 NA NA 0.48J +/- 0.15 NA NA 0.24J +/- 0.11 NA NA 0.31J +/- 0.12

Notes:
FT - Feet below ground surface,
pCiIL - Picocuries per liter
NA - Not analyzed
J - Result is greater than sample detection limit but less than stated reporting limit
U - Result is less than the sample detection limit.
(1) - USGS observation well (NJ-WRD Well Number 15-0372) located northeast of the SMC site.
(2) - Ouplicate sample of well SC12S.
(3) - The standard reporting limit was exceeded due to a reduction of sample size attributed to the sample's high residual mass. The analytical results are reported with the MDA achieved.
(4) - Isotopic uranium (U-238) analysis was conducted on the sediment retained on the filter.

Sample Analyses:
Gross Alpha/Beta by GFPC (EPA 900.0 MOD).
Radium-226 by EPA 903,0 MOD.
Radium-228 by GFPC (EPA 904 MOD).
Isotopic Uranium by Alpha Spectroscopy (DOE A-01-R MOD).

• • 
TABLE 1·5 

GROUND WATER / SUSPENDED SOLIDS RADIOLOGICAL RESULTS 
SHIELDALLOY METALLURGICAL CORPORATION 

NEWFIELD, NJ 

WELL NUMBER 
SCREENED INTERV AL (FT) 
LABORATORY 10 NUMBER 
UNFILTEREDIFILTERED/FILTER PAPER 

PARAMETERS 
Radiochemical Parameter (pCi/L) 

Gross Alpha 
Gross Seta 
Radium 226 
Radium 228 
Uranium 238 (pCi/sample) (4) 

WELL NUMBER 
SCREENED INTERVAL (FT) 
LABORATORY 10 NUMBER 
UNFILTeRED/FILTERED/FILTER PAPER 

PARAMETERS 
Radiochemical Parameter (pCi/L) 

Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 
Uranium 238 (pCi/sample) (4) 

Notes: 
FT • Feet below ground surface. 
pCI/l' Picocuries per liter 
NA • Not analyzed 

F4Dl00lll·006 
Unfiltered 

0.7U +/·1.1 
1.9J +/. 1.2 
0.1U +/. 0.1 

·0.11U +/. 0.3 
NA 

F4D100lll·003 
Unfiltered (3J 

8.8U +/. 9.8 
128+/·16.0 

0.52J +/·0.18 
0.42U +/. 0.31 

NA 

A 
114·124 

F4D100lll·014 F4D100lll·022 
Filtered Filter Paper 

0.55U +/. 0.9 NA 
13.0 +/. 2.0 NA 

0.11U +/. 0.12 NA 
0.38U +/. 0.38 NA 

NA 0.31J +/. O. t2 

SC12S 
15·25 

F4D100lll·Oll F4Dl00111·019 
Fillered Filter Paper 

0.91U +/. 0.97 NA 
14.0 +/. 2.1 NA 

0.82J +/·0.24 NA 
0.58U +/. 0.41 NA 

NA 0.43J +/. 0.14 

J • Result is greater than sample detection limit but less than stated reporting limit 
U· Result is less than the sample detection limit 
(1) • USGS observation well (NJ·WRD Well Number 15·0372) located northeast of the SMC site. 
(2) • Oupllcate sample of well SCI2S. 

APRIL 2004 

W2(R) 
2·17 

F4D100lll·005 F4D100lll·013 F4D100lll·021 F4D100111·008 
Unfiltered Filtered Filter Paper Unfiltered 

1.75J +/·0.98 0.32U +/. 0.57 NA 4.0 +/·1.2 
3.4J +/. 1.2 1.6U +/·1.1 NA 3.4J +/. 1.2 

0.05U +/. 0.13 O. t 3U +/. 0.11 NA 0.95J +/·0.26 
0.16U +/. 0.34 0.22U +/. 0.34 NA 0.5SJ +/·0.33 

NA NA 0.3SJ +/. 0.13 NA 

SC32S (2) 

15·25 
F4Dl00l11·004 F4D100ll1·012 F4Dl00111·020 F4Dl00lll·007 

Unfiltered (3J Filtered Filter Paper Unfiltered 

14.0U +/. 10.0 0.29U +/. 0.85 NA 2.6U +/. 2.4 
115 +/·15.0 15.3 +/. 2.3 NA 17.6 +/. 2.5 

0.9SJ +/·0.24 1.09 +/. 0.26 NA 0.3J +/. 0.17 
0.61J +/·0.37 1.24 +/. 0.43 NA 0.39U +/. 0.27 

NA NA O.4SJ +/. 0.15 NA 

OBS·2A (') 

129·149 
F4Dl00111·016 F4Dl00l1.1·024 

Filtered Filter Paper 

2.0SJ +/·0.83 NA 
3.0J +/. 1.2 NA 
1.23 +/. 0.28 NA 

0.6SJ +/. 0.39 NA 
NA 0.32J +/. 0.13 

SC13S 
14.7·24.7 

F4Dl00111·015 F4Dl00lll·023 
Filtered Filter Paper 

·0.3U +/. 1.5 NA 
2.3J +/. 1.2 NA 

0.41J +/·0.17 NA 
0.1 U +/. 0.36 NA 

NA 0.24J +/. 0.11 

(3) • The standard reporting limit was exceeded due to a reduction of sample size attributed to the sample's high residual mass. The analytical results are reported with the MDA achieved. 
(4) • Isotopic uranium (U·238) analysis was conducted on the sediment retained on the lliter .. 

Sample Analyses: 
Clross AlphalBeta by ClFPC (EPA 900.0 MOD). 
Radium·226 by EPA 903.0 MOO. 
RadiUm·228 by ClFPC (EPA 904 MOD). 
Isotopic Uranium by Alpha Spectroscopy (DOE A·Ol·R MOD). 

• 
SC11S(R) 

9·24 
F4D100lll·002 F4Dl 00111·01 0 F4D100lll·018 

Unfiltered Filtered Filter Paper 

0.59U +/. 0.87 0.52U +/. 0.56 NA 
2.7J +/. 1.2 2.5J +/·0.94 NA 

0.14U +/. 0.13 O.17U +/. 0.13 NA 
·0.14U +/. 0.27 0.24U +/. 0.36 NA 

NA NA 0.29J +/. 0.12 

SC14S 
12·27 

F4D100111·001 F4Dl00111·009 F4D100111·017 
Unfiltered Filtered Filter Paper 

1.1U +/. 1.0 0.41U +/. 0.84 NA 
5.3 +/. 1.5 7.3 +/·1.4 NA 

0.11U +/. 0.1 0.33J +/·0.15 NA 
0.91J +/·0.36 0.89J +/·0.32 NA 

NA NA 0.31J +/. 0.12 



• 

• 

• 

Sample Date 

Jan-09 
Oct-08 
Jul-08 
Apr-08 
Jan-08 
Oct.-07 
Jul-07 

Apr-07 
Jan-07 
Oct-06 
Jul-06 
Apr-06 
Jan-06 
Oct-05 
Jul-05 
Apr-05 
Jan-05 
Oct-04 
Jul-04 
Apr-04 
Jan-04 
Oct-03 
Jul-03 
Apr-03 
Jan-03 
Oct-02 
Jul-02 
Apr-02 
Jan-02 
Oct-01 
Jul-01 
Apr-01 
Jan-01 

TABLE 1-6 
AVERAGE DEPTHS TO GROUND WATER - MONITORING WELLS MW-11S, MW-12S AND MW-13S 

JANUARY 2001 - JANUARY 2009 
Shieldalloy Metallurgical Corporation, Newfield, New Jersey 

SC11S SC12S SC13S 
Depth to Depth to 

Ground Water Ground Water 
Ground Ground Water from Ground Ground Ground Water from Ground Ground Ground Water 

Elevation Elevation Surface Elevation Elevation Surface' Elevation Elevation 

106.91 91.96 14.95 102.41 91.62 10.79 NA 92,04 
106.91 90.16 16.75 102.41 89.75 12.66 NA 90.04 
106.91 92.13 14.78 102.41 91.83 10.58 NA 92.33 
106.91 92.37 14.54 102.41 92.01 10.40 NA NM 
106.91 91.5 15.41 102.41 91.2 11.21 NA NM 
106.91 90.99 15.92 102.41 90.6 11.81 NA NM 
106.91 93.42 13.49 102.41 92.99 9.42 NA NM 
106.91 96.37 10.54 102.41 95.71 6.70 99.31 96.64 
106.91 94.51 12.40 102.41 94.15 8.26 99.31 94.77 
106.91 90.65 16.26 102.41 91.31 11.10 99.31 91.80 
106.91 . 92.81 14.10 102.41 92.56 9.85 99.31 93.57 
106.91 93.10 13.81 102.41 92.69 9.72 99.31 93.15 
106.91 93.26 13.65 102.41 92.99 9.42 99.31 93.66 
106.91 92.79 14.12 102.41 92.76 9.65 99.31 94.07 
106.91 93.47 13.44 102.41 93.14 9.27 99.31 93.55 
106.91 94.61 12.30 102.41 94.34 8.07 99.31 95.05 
106.91 92.70 14.21 102.41 92.50 9.91 99.31 93.30 
106.91 91.99 14.92 102.41 91.73 10.68 99.31 92.36 
106.91 93.67 13.24 102.41 93.35 906 99.31 93.80 
106.91 94.37 12.54 102.41 94.04 8.37 99.31 94.65 
106.91 94.79 12.12 102.41 94.40 8.01 99.31 94.99 
106.91 93.53 13.38 102.41 93.15 9.26 99.31 93.47 
106.91 95.13 11.78 102.41 94.67 7.74 99.31 95.01 
106.91 94.42 12.49 102.41 94.03 8.38 99.31 94.46 
106.91 91.98 14.93 102.41 91.74 10.67 99.31 92.31 
106.91 89.63 17.28 102.41 89.49 12.92 99.31 90.34 
106.91 90.40 16.51 102.41 90.16 12.25 99.31 90.92 
106.91 89.61 17.30 102.41 89.40 13.01 99.31 90.29 
106.91 89.60 17.31 102.41 89.34 13.07 99.31 90.10 
106.91 90.76 16.15 102.41 90.43 11.98 99.31 91.08 
106.91 92.61 14.30 102.41 92.26 10.15 99.31 92.76 
106.91 94.05 12.86 102.41 93.69 8.72 99.31 94.19 
106.91 91.20 15.71 102.41 91.96 10.45 99.31 92.80 

Ave. depth to ground water: 14.35 10.11 

Depth to 
Ground Water 
from Ground 

Surface, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.67 
4.54 
7.51 
5.74 
6.16 
5.65 
5.24 
5.76 
4.26 
601 
6.95 
5.51 
4.66 
4.32 
5.84 
4.30 
4.85 
7.00 
8.97 
8.39 
9.02 
9.21 
8.23 
6.55 
5.12 
6.51 

6.11 

Note: Well MW-13S was destroyed in 2007 and replaced in 2008. A new ground surface elevation has not been surveyed for the replacement well. 



APPENDIX I
DESCRIPTION OF RADIOLOGICAL GROUND WATER SAMPLING PROCEDURES

For the 1988-1989 radiological analyses of ground water samples conducted by Dan Raviv, the
report in which the data summary tables were provided did not specifically describe sampling
procedures. Other Dan Raviv ground water sampling reports from the same period indicate that
ground water samples were collected in accordance with Dan Raviv sampling protocols, which
were based on NJDEP requirements. Samples were analyzed for gross alpha and gross beta, with
isotopic analyses (specific analyses varied with the sampling date) performed if gross alpha or
beta exceeded specific screening criteria. The summary tables presented in the DP, Rev. 1,
Appendix 19.2 (Table VII, "Summary of Analytical Results - Radiological Parameters, Quarterly
Sampling of 'Slag Area' Wells") provide detection limits for those samples where relevant
isotopes were not detected, along with the analytical uncertainty.

For the 1995 ground water sampling and radiological analyses, the ground water samples were
collected by TRC in accordance with CERCLA ground water sampling procedures. The samples
were analyzed by gamma spectroscopy with the concentration of all positively identified
radionuclides reported. (If not positively identified, the detection limits for Ac-228, Bi-214, K-
40, Pb-212, Pb-214 and TI-208 were reported). A September 8, 1995 letter summarizing the
results, with the laboratory report attached, is included herein.

For the April 2004 ground water sampling and radiological analyses, the ground water samples
were collected by TRC followed CERCLA ground water sampling procedures. Gross alpha,
gross beta, Radium 226 and Radium 228 analyses were performed on filtered and unfiltered
samples. Summary Table 1-5 presents detection limits for those samples where radioisotopes
were not detected (indicated by a "U" qualifier) and the uncertainties associated with the
analyses. The data package is also provided herein.

For the April 2005 ground water sampling and radiological analyses, the ground water samples
were collected by TRC following CERCLA ground water sampling procedures. Isotopic
analyses (Ra-226, Ra-228, Th-232, Th-230, Th-228, U-238, U-235 and U-234) were performed
on filtered and unfiltered samples. The summary tables within the June 9, 2005 letter report
presented herein include detection limits for those samples where radioisotopes were not
detected. The data package is also provided herein.

For the July 2007 ground water sampling and radiological analyses, the ground water samples
were collected by TRC following CERCLA ground water sampling procedures. Gross alpha,
gross beta and isotopic analyses (isotopic Uranium, isotopic Thorium, K-40, Ra-226 and Ra-228)
were performed on filtered and unfiltered samples. Laboratory data packages are presented
herein that include detection limits and uncertainties associated with the analyses. This data was
provided to Region I NRC on October 30, 2007.

For the March and July 2008 ground water sampling and radiological analyses, the ground
water samples were collected by TRC following CERCLA ground water sampling procedures. In
March 2008, two wells (SC-20S and SC-20D) were sampled and analyzed for isotopic radium.
The July 2008 ground water samples were analyzed for isotopic radium and the presence of other,
non-radiological, parameters of interest (barium, magnesium, calcium, aluminum, alkalinity,
chloride, and nitrate). Laboratory data packages are included herein.

• 

• 

• 

APPENDIX I 
DESCRIPTION OF RADIOLOGICAL GROUND WATER SAMPLING PROCEDURES 

For the 1988-1989 radiological analyses of ground water samples conducted by Dan Raviv, the 
report in which the data summary tables were provided did not specifically describe sampling 
procedures. Other Dan Raviv ground water sampling reports from the same period indicate that 
ground water samples were collected in accordance with Dan Raviv sampling protocols, which 
were based on NJDEP requirements. Samples were analyzed for gross alpha and gross beta, with 
isotopic analyses (specific analyses varied with the sampling date) performed if gross alpha or 
beta exceeded specific screening criteria. The summary tables presented in the DP, Rev. I, 
Appendix 19.2 (Table VII, "Summary of Analytical Results - Radiological Parameters, Quarterly 
Sampling of 'Slag Area' Wells") provide detection limits for those samples where relevant 
isotopes were not detected, along with the analytical uncertainty. 

For the 1995 ground water sampling and radiological analyses, the ground water samples were 
collected by TRC in accordance with CERCLA ground water sampling procedures. The samples 
were analyzed by gamma spectroscopy with the concentration of all positively identified 
radionuclides reported. (If not positively identified, the detection limits for Ac-228, Bi-214, K-
40, Pb-212, Pb-214 and TI-208 were reported). A September 8, 1995 letter summarizing the 
results, with the laboratory report attached, is included herein. 

For the April 2004 ground water sampling and radiological analyses, the ground water samples 
were collected by TRC followed CERCLA ground water sampling procedures. Gross alpha, 
gross beta, Radium 226 and Radium 228 analyses were performed on filtered and unfiltered 
samples. Summary Table 1-5 presents detection limits for those samples where radioisotopes 
were not detected (indicated by a "U" qualifier) and the uncertainties associated with the 
analyses. The data package is also provided herein. 

For the April 2005 ground water sampling and radiological analyses, the ground water samples 
were collected by TRC following CERCLA ground water sampling procedures. Isotopic 
analyses (Ra-226, Ra-228, Th-232, Th-230, Th-228, U-238, U-235 and U-234) were performed 
on filtered and unfiltered samples. The summary tables within the June 9, 2005 letter report 
presented herein include detection limits for those samples where radioisotopes were not 
detected. The data package is also provided herein. 

For the July 2007 ground water sampling and radiological analyses, the ground water samples 
were collected by TRC following CERCLA ground water sampling procedures. Gross alpha, 
gross beta and isotopic analyses (isotopic Uranium, isotopic Thorium, K-40, Ra-226 and Ra-228) 
were performed on filtered and unfiltered samples. Laboratory data packages are presented 
herein that include detection limits and uncertainties associated with the analyses. This data was 
provided to Region I NRC on October 30, 2007. 

For the March and July 2008 ground water sampling and radiological analyses, the ground 
water samples were collected by TRC following CERCLA ground water sampling procedures. In 
March 2008, two wells (SC-20S and SC-20D) were sampled and analyzed for isotopic radium. 
The July 2008 ground water samples were analyzed for isotopic radium and the presence of other, 
non-radiological, parameters of interest (barium, magnesium, calcium, aluminum, alkalinity, 
chloride, and nitrate). Laboratory data packages are included herein. 



9040 Executive Park-Drive, Suite 205
Knoxvifle, T"N 37923

Phone: (615) 531-9140
Integrated Environmental Management, Inc. Fax: (615) 531-9130

1680 East Gude Drive. Suite 305
Rockville, MD 20850
Phone: (301) 762-0502
Fax: (301) 762-0638

September 8,. 1995

Lee Harp, Esq.
Archer & Greiner
One Central Square
Post Office Box 3000
Haddonfield, New Jersey 08033-0968

Re: Analytical Results from Water Sampling at Shieldalloy Metallurgical
Corporation's Newfield, New Jersey Plant

Dear Mr. Harp:

Pursuant to the request of Mr. Robert Smith of TRC Environmental Corporation, I arranged to
* have seven. (7) samples of groundwater that were collected from Shieldalloy Metallurgical

Corporation's Newfield, New Jersey site analyzed for their radiological constituents. Enclosed
V. are the certificates of analysis, quality assurance data, and the chain of custody record from this

effort. Enclosed also are the specifications provided to the analytical laboratory for the work that
they performed.

As you can see from review of these data, none of the radionuclides in the licensable inventory
at the Newfield plant are present in statistically-significant concentrations. The only
concentrations of note are for an isotope of potassium (1K), which is a common constituent in
groundwater. For your information, rocks and soils contain between eight (8) and 20 pCi/g of
0K.1 Therefore, groundwater that runs through rocks and soil contains measurable 1K. Surface

water and rain water typically contain lesser concentrations of this naturally-occurring
radionuclide.

Similar to the results of previous analyses of Newfield groundwater, this 1K concentration, in
concert with the beta emissions from the series radionuclides, would reflect elevated gross beta

National Council on Radiation Protection and Measurements, NCRP Report No. 94, "Exposure of the
Population in the United States and Canada from Natural Background Radiation", December 30, 1987.
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Phone: (615) 531-9140 
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1680 East Gude Drive. Suite 305 
Rockvtlle, MD 20850 
Phone: (301) 162-0502 
Fax: (301) 162-()638 

Re: Analytical Results from Water Sampling at Shieldal10y Metallurgical 
Corporation's Newfield, New Jersey Plant 

Dear Mr. Harp: 

Pursuant to the request of Mr. Robert Smith of TRC Environmental Corporation, I arranged to 
have seven (7) samples of groundwater that were coUected from Shieldalloy Metallurgical 
Cmporation's Newfield, New Jersey site analyzed for their radiological constituents. Enclosed 
are the certificates of analysis, quality assurance data, and the chain of custody record from this 
effort. Enclosed also are the specifications provided to tbeanalytical laboratory for the work that 
they perfonned. 

As you can see from review of these data, none of the radionuclides in the licensable inventory 
at the Newfield plant are present in statistically-significant concentrations. The only 
concentrations of note are for an isotope of potassium (4OJ<), which is a common constituent in 
groundwater. For your infonnation, rocks and soils contain between eight (8) and 20 pCi/g of 
4Oj{. J Therefore, groundwater that runs through rocks and soil contains measurable '"'K. Surface 
water and rain water typically contain lesser concentrations of this naturally-occurrlng· 
radionuclide. 

Similar to the results of previous analyses of Newfield groundwater, this "OJ( concentration, in 
concert with the beta emissions from the series radionuclides, would reflect elevated gross beta 

National Council on Radiation Protection and Measurements. NCRP Report No. 94, "Exposure of the 
Population in the United States and Canada from Natural Background Radiation", December 30, 1987. 
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activity if this analysis was performed.2 However, 'K and stable potassium are essential elements
and under close metabolic (homeostatic) control. Therefore, variations in dietary composition
have little effect on the body content or on the radiation dose received. Thus knowledge of 9(
concentrations in groundwater is of no practical value in assessing human radiation exposures.

To summarize, there are no radionuclides present in these groundwater samples that would cause
a member of the general public, if that individual consumed only water from these wells, to
exceed the U. S. Environmental Protection Agency's dose standard for radionuclides in drinking
(40 CFR 141). In addition, these data confirm that operations with licensable radioactive
materials at the Newfield plant have not negatively impacted the groundwater.

If I can answer any questions or provide you with additional information, please do not hesitate
to call me at (301) 762-0502. I am looking forward to speaking with you again soon.

Sincerely,

Carol D. Berger, C.H.P.
cc: C. S. Eves

/

I

U

While "gross beta analysis" is frequently used as a screening mechanism for radioactivity in water, positive
results are only indicative of the presence of beta-emitting radioactivity. Any- numerical concentrations that
are reported should be used with caution since transforming the measurement results (e.g., counts per minute
per liter of water) into activity (e.g., picocuries per liter of water) is heavily influenced by counting
geometry, instrument energy response, and the problems associated with applying a single counts-to-activity
conversion factor to samples that contain a mixture of radionuclides.
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W SPECIFICATIONS SUBMITTED TO
LOCKHEED ANALYTICAL SERVICES

FOR ANALYSIS OF GROUNDWATER SAMPLES

1. Once authorization to ship has been given, IEM will forward up to six samples of water
to your Las Vegas laboratory by overnight mail (Federal Express or equivalent) for
priority delivery.

2. The sample sizes will be approximately one liter each.

3. Upon receipt, the samples shall be analyzed by gamma spectroscopy (Method HASL 300
or equivalent).

4. Count times should be sufficient to achieve a nominal detection limit of 50 picocuries of
4K per liter of water, and 10 picocuries (each) of those beta/gamma-emitting daughters
that are typically found in the natural decay series per liter' of water. If it is not possible
to achieve these detection limits within a three-hour count time, an explanation should be
provided.

5. The concentration (pCi/l) of all gamma-emitting radionuclides that are positively identifiedV. in the sample shall be reported.

6. If not positively identified, the detection limit for 214Pb, 212 Pb, 40K, 214Bi, n8Ac, and 2°8T1
shall be reported.

7. Preliminary results, stamped or marked as "draft" or "preliminary" shall be sent by
facsimile to me at IEM's Rockville, Maryland office. For initial reporting purposes,
Lockheed may fax reports generated directly by the instrumentation.

8. Once the preliminary results are approved, the final report may be issued. All paper or
electronic copies in your possession that are marked "draft" or "preliminary" shall be
destroyed.

9. After authorization is given by [EM, the samples may be disposed of by Lockheed.

10. Lockheed shall commit to delivery of the preliminary-results within 21 days after sample
receipt. The final report may be issued within 10 business days after approval of the draft
report. The final report should be sent to me at IEM's Rockville Maryland office.

11. Invoices for this work should reference Job Number 95008.01.
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SPECIFICATIONS SUBMITTED TO 
LOCKHEED ANALYTICAL SERVICES 

FOR ANALYSIS OF GROUNDWATER SAMPLES 

Once authorization to ship bas been given, IEM will forward up to six samples of water 
to your Las Vegas laboratory by overnight mail (Federal Express or equivalent) for 
priority delivery. . 

The sample sizes will be approximately one liter each. 

Upon receipt, the samples shall be analyzed by gamma spectroscopy (Method HASL 300 
or equivalent). 

Count times should be sufficient to achieve a nominal detection limit of 50 picocuries of 
401( per liter of water, and 10 picocuries (each) of those beta/gamma-emining daugbters 
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electronic copies in your possession that are marked. "draft" or "preliminary" shall be 
destroyed. 
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• . < -"""" 

Invoices for this work should reference Job Number 95008.01. . " 

OOJI~~AfflF..0BtiE~.Jl.QDJ,J,C;f 

Page 3 



LOCKHEED MARTIN

Lockheed Analytical Services

IEM, INC.

ANALYTICAL DATA REPORT

FOR

RADIOCHEMISTRY

LOG-IN NUMBER:

QUOTATION NUMBER:

DOCUMENT FILE NUMBER:

L5069

Q521450

0808574

Lockheed Analytical Services 

IEM, INC. 

ANALYTICAL DATA REPORT 

FOR· 

RADIOCHEMISTRY 

lOG-IN NUMBER: 

QUOTATION NUMBER: 

DOCUMENT FILE NUMBER: 

L5069 

Q521450 

0808574 



Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 300-582-7605 Facsimile 702-361-8146

LOCKHEED MARTIN,

September 5, 1995

Ms. Carol Berger
IEM, Inc.
1680 East Gude Dr., Suite 305
Rockville. MD 20850

RE: Log-in No.: L5069
Quotation No.: 0521450
Document File No.: 0808574

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on August 8, 1995. The temperature of the cooler upon receipt
was 22 0 C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the analytical
holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
- events that occurred during sample preparation, analysis, and data review specific to the

samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Karen Germann at
(702) 361-3955, ext. 289.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

Sincerely,

Karen Germann
Client Services Representative

cc: Client Services
Document Control

' •. ./ , 

. ~. 

Lockbced Eovironmental SySlemS &: Tcclmologies Co. 
Lockbced Analytical Services 
975 Kelly Johnson Drive Las Vegas. Nevada 89119-3705 
Telephone 702-361-0220 800-582-7&)5 Facsimile 702-361-8146 . 

LOCKHEED "ART/~ 

Ms. Carol Berger 
IEM, Inc. 
1680 East Gude Dr., Suite 305 
Rockville. MD 20850 

RE: log-in No.: 
Ouotation No.: 
Document File No.: 

l5069 
0521450 
0808574 

September 5. 1995 

The attached data report contains the analytical results of samples that were submitted to 
lockheed Analytical Services on August 8, 1995. The temperature of the cooler upon receipt 
was 22°C. Sample containers received agree with the chain-of-custody documentation. 
Sample containers were received intact. Samples were received in time to meet the analytical 
holding time requirements . 

The case narratives included in the following attachments provide a detailed description of all 
events that- occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

- A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log:-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Karen Germann at 
(702) 361-3955, ext. 289. 

Release 'of this data report has been authorized by the laboratory Director or the Director's 
designee as evidenced by the following signature. 

cc: Client Services 
Document Control 

Sincerely, 

f~~ 
Karen Germann 
Client Services Representative -



Lockheed Analytical Services Log-in No.: L5069 4
Quotation No.: Q521450

Document File No.: 0808574
Page 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Analytical Method Gamma Spectrometry

The gamma spectrometry was performed using standard operating procedure, LAL-91-SOP-
0063. The samples were analyzed in workgroup 26262. No problems were encountered
during preparation or analysis. No re-analyses were performed.

i

Andrea Tippett
Prepared By

September 5, 1995
Date

I

I

Lockheed)lna~caISennces Log-in No.: L5069 
Ouotation No.: 0521450 

Document File No.: 0808574 
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CASE NARRATIVE 
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All holding time requirements were met. 
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Andrea Tippett 
Prepared By 

September 5, 1995 
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Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28192]

For Use' on te:A- ltia Data Reporting Formis

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which

increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Specrometry Only- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

• X X Chemical yield exceeded acceptance limits.

............ <~For Use7 o'n- the*,QCj* Data *Rpotn rs

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

al The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b lThe RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

Used as foot note designations on the QC summary form.

I

/e 
Lockheed Analytical Services 

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 
[Revised 08/28/92] . 

Any constituent that was also detected in the associated bJank. whose 
B concentration was greater than the reporting detection limit (RDL) and/or 

minimum detectable (MDA).· 

C Presence of high TDS in sample required reduction of sample size which 
increased the MDA. 

D Constituent detected in the diluted sample. 

E Constituent concentration exceeded the calibration or attenuation CUlVe range. 

F For Alpha Spectrometry Only- FWHM exceeded acceptance limits. 

H . Sample analysis performed outside of method-specified maximum holding time 

* 

requirement. 

Chemical yield exceeded acceptance limits. 

QC data (i.e., percent recovery data for laboratory control standard and.matrix. 
spike; and RPD for replicate analyses) exceeded acceptance limits. . 

The spike recovery and/or RPD for matrix spike and duplicates cannot be 
evaluated due to inSlifficient spiking level compared to the elevated sample 
analyte concentration. . . 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the MDA. 

I Used as foot note designations on the QC summary fOIlD. 



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

IEM, Inc. 4
-.-. A. .. cý, mgw gzý--S..C.m~ 1an~ numbe 0 L4mbrý Pari M*to

A

REPORT TYPE

SCIlSR

SC12S

SCl3S.

SC14S"

SC30S

WR2,

L5069-7

L5069-8

L5069-2

L5069-3

L5069-6

L5069-1

L5069-4

L5069-5

Water

Water

Water

Water

Water.

Water

Water

Water

GAMMA SPEC LAL-O0

RAD RPT TYPE 2

GAMMA SPEC LAL-00

GAMMA SPEC LAL-00

GAMMA SPEC LAL-00

GAMMA SPEC LAL-OO

GAMMA SPEC LAL-00

GAMMA SPEC LAL-00

0f 9COSqTI

A "-

REPORT TYPE 

SCllSR 

SC12S . 

SCI3S 

SC14S· 

SC30S I 

WR2. 

lockheed Analyt-ical laboratory 
SAMPLE SUMMARY REPORT (su02) 

IEH, Inc. 

lS069-7 

lS069-8 

lS069:"2 . 

lS069-3 

lS069-6 

LS069-1 

lS069-4 

lS069-S 

Water GAMMA SPEC LAl-OO 

Water RAn RPT TYPE 2 

Water GAMMA SPEC lAl-OO 

Water· GAMMA SPEC lAL-OO 

Water· GAMMA SPEC LAL-OO 

Water GAMMA SPEC LAL-OO 

Water GAMMA SPEC LAL-OO 

Water GAMMA SPEC lAL-OO 



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (inOl).

Aug 08 1995, 05:18 pm

Login Number: L5069
Account: 574 IEN, Inc.

Project: IEM GAMMA WATERS Waters for gamma spec

TEMP 22
Location:
Water

L5069-2
TEMP 22
Location:
Water
L50693
TEMP 22
Location:
Water

SC14S. 17-JUL-95. 08-AUG-95 29-AUG-95

157
1 S GAMMA SPEC LAL-0063 Hold:13-JAN-96

SC11SR 17-JUL-95 08--AUG-95 29-AUG-95

157
1 S GAMMA SPEC LAL-0063 Hold:13-JAN-96

.SC12S :17.-rJUL-95:08-AUG-95 29-AUG-95

157
1 S GAMMA SPEC LAL-0063 Hold:13-JAN-96

TEMP 22
Location:
Water

TEMP 22
Location:
Water
L5069-•6;I•.•

TEMP 22
Location:
Water
L5069-•7:1.!

TEMP 22Location:
Water

SC3OS, 17-JUL-_95 08-aAUG-95, .. 29-AUG-95

157
1 S GAMMA SPEC LAL-0063 Hold:13-JAN-96

WR217-UL951 08'-AUG-"95,

U

..29-AUG-95

157
1

157
1

157
1.

S GAMMA SPEC LAL-0063 Hold:13-JAN-96

SC13S 17--JUL-95-:08-AUG-95- .2:9-AUG-95

:29-AUG-95

S GAMMA SPEC LAL-0063 Hold:13-JAN-96

A-- 18-JL-9508"-AUG-95

S GAMMA SPEC LAL-0063 Hold:14-JAN-96

L5 06 9-
Location:
Water

REPORT.: TYPE. .8 -AUG -95 08-AUG-795 -29-AUG-95

I S RAD RPT TYPE 2

Page 1

Signature:

Date:

Ie LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (In01) 

Aug OS 1995, 05:1S pm 

Login Number: L5069 
Account: 574 IEM, Inc. 

Project: IEM GAMMA WATERS Waters for gamma spec 

L506~~1./ .. S.<;14S~ ::\}j;:: ·17~.JUL-950f}~AIJ(;~95· .29-AUG-95 
TEMP 22 
Location: 157 
Water 1 S GAMMA SPEC LAL-0063 Hold: 13-JAN-96 

L506.~.~2 ;i{':SG1.1SR.:··~./:;17t.:Jp'L-?5 OS"':AUG;"95 ·:.29-AUG-95 
TEMP 22 
Location: 157 
Water 1 S GAMMA SPEC LAL-0063 Hold:1J-JAN-96 

L5069"':l"· .... ··SC12S.~ , .... :.:~:::~ .... : •. ::::1'Z-:"''!tJL-:95. OS:;"AtlG-:95 .... 29-AUG-95 
TEMP 22 
Location: 157 
Water 1S GAMMA SPEC LAL-0063 Hold:lJ-JAN-96 

LSO 6 9 - 4- .. ... ·.,.r'!::·;,;.: }?3S.C3QS )~. ·17;';".:ttJI.-:95() S·:;..A.Uq"':9S·2?-:AUG-9 5 TEMP 22·· ... . 
Location: 157 .::::-5.. . .... ~ .... :. ;~;E~;::;;1:i;;t~;;~~:~:;:=::t9l!-'A11g+~$'" <.29~AUG-"5 
TOO··22 
Location: 157 
Water 1 S GAMMA SPEC LAL-0063 Hold: 13-JAN-96 

LS069-6.······:. 
Too·ii········· 
Location: 157 
Water 1 Hold: 13-JAN-96 

~~~.~~:< .. 
S GAMMA SPEC LAL-0063 .:"A:"* .. .18:~J1JL-:9508';"AUG";95 ........ :29:';'AUG-95 

. Location: 157 
Water 1 S GAMMA SPEC LAL-0063 Hold: 14-JAN-96 

08~AUG-95()~-AUG.-:95 L506 9 -8. .'.:.. . .. REPORT.:':rYPE.·: 
Location: 
Water 1 S RAD RPT TYPE 2 

Page 1 

Signature: 

Date: 

:29-:-AUG-95 



ANALYSIS REQUEST 4D CHAIN OF CUSTODY RECORD

SHIELDALLOY METALLURGICAL CORPORATION
P.O. BOX 768, 12 WEST BOULEVARD
NEWFIELD, N.J. 08344 (609)692-4200

z leyZ

ANALYSES

,4't 7
Project No. 15o 6 0\ý

1~
Sampler: (Print Name)"3o~o ••'

Purchase Order I~, 6'

Chain of Custody Tape No./ /

Sample Matrix /
ii l ,,11.,,, ,Imun . ,-in A/ .off- /

/
//

/1 "I //

Numbe
Contain
REMAF

- I~-*--r - - t
r of
era/
:tKSSample No./

I,4- tifle; 14r
Collection Lab Sample

1•41 kmhflrOrfleflflu

_ _._ _ __'R. I__ 19c, ,L

Relinquished by- (Signature) Date Time Received by:J,ýignature) Date Time

3.

4.

5.

Sample Disposal Method Disposed of by: (Signature) Date Time

MPE OLECT RIWITNESS (Signature) '~ANALYTICAL LABOARATORY AND CONTACT
,-ry Z m-f ' ýýa ' =-,1, V\ev & Vs. KtxrtJ Gemn

Page _I_ of t
N 2 001624

ANALYSIS REQUEST \.",,; , JD CHAIN OF CUSTODY RECORD 

~ SHIELDALLOY METALLURGICAL CORPORATION i ANALYSES 7-
P.O. BOX 768.12 WEST BOULEVARD 

~ NEWFIELD. N.J. 08344 (609)692-4200 

Project No. 
(15000.0\ 

Sampler: (Print Nam~, . 
""Bo'o ~'~E:.~ 

Sample No.1 Collection 
Identification Date Time Preserv. 

Sc.. \'-\S '1-' III <1S \~·,~5 

.Sc.. \ \ C') 'R \~.oS 
<:;c...\~S IY~·3C 

Sc. 30S \'"\', ~S 
l.U~R \S:~S 

~\~S ,II \~',CC 
p... 71\~\~~ \ \',00 

. 

Relinquished by: (Signature) I • 

1'~d~' . .. ~~ 

2.~ f:tu~i;}~ 
3. f / ' . 

4. . , 
'!,'. 

5. 

Sample Disposal Method 

ifS MPLE COLLE~RIWITNe,~ (Signature) 

~ .14-/1,{./ . trf'r)../'CA, 
('l 
~. 

~N2 001624 
" .... .....1 

Lab Sample 
Number 

1 ~{\(t:t . ~/·I ~ 
- - l' "{f c£. Purchase Order c.;. 't,2 as "~\'-\sa qj .~ 

Chain of Custody Tape NO.#~ ~'-? 
Number of fr:t> 

Sample Matrix /Jr!'.I' Containersl 
(liquid. Sludge. etc.) " REMARKS 

~(\'r~ \ 
\ 
\ 
\ 
\ 

l 
~ \ 

" 

Date Time R~~ ;;:allK6J Date Time 

1ht/~~ 1/1/1'>' . /6.'DC r')/tIJ/I . ~J ul3 /5 '00 

S'/7/1s 
. -A. tf CJ~ ~ ~v 

I 

It,: 50 ?r.1".[;'.9~ / ,/.;p.,,.., 
I If •. ""V 

,'. 

Disposed of by: (Signature) Date Time i' 

t,. : 

• ANALYTICAL LABOARATORY AND CONTACT 
·Loc."<he~& tJ\5. KAr(.A Ge("f'¥1~n0 

Paoe-LofL 
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Sample Login
Login Review Checklist

Lot Number _

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMMARY REPORT

1. Are all sample ID's correct?

YES NQ N/A Comment

2. Are all samples present?

3. Are all matrices indicated correctly?

*.Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY YES NO N/A Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)?

DrIMary review sienature date 'seconda

/

ry review signkture date C c; s"(7c</

LOCKHEED MARTI. 

Sample Login 
Login Review Checklist 

The login review should be conduCted by that person logging in the samples as weU as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review. at a minimwn. five reports form the login process are required. These are the COC (or equivalent). 
lbe login COC report. the sample summary report. the sample receiving checklist. and the login quotation. Before beginning 
review. ensure that these five components are available. Jobs with single comPonent samples. the sample summary report may 
be omitted. 

SAMPLE SUl\.:fMARY REPORT 

1. Are all sample lO's correct? 

2. Are all samples present'? 

3. Are all· matrices'indicated correctly? 

.... Are all analyses on the COC logged in for the 
appropriate samples? 

5. Are all analyses logged in for the correct container'? 

6. Are samples logged in according to LAS hatching 
procedures? 

WGIN CHAIN Of CUSTODY 

1. Are the collect, receive, and due dates correct 
for every sample? 

2. Have all appropriate comments been indicated in 
the comment section? 

XES rill NIA Comment 

.A-

..:£. 

L 

+ 
..\-

-X-
US Im r!lA Comment 

-.ZL 

SA.I\fPLE RECEIVING CHECKLIST XES No NIA CommeDt 

1. Are all discrepancies between the COC and the login 
noted (if applicable)? _ X 

, M.<'\) {"-(.vt~c9-~() w.t'F ~l,s e 7 
"'--:/ J )' it+. Ie :Q.,-;J 

.i _ -c. . -' b 
pnmary review signature 'secondary review sign re 



Lockl. A1 Analytical Services
Sample Receiving Checklist
Cllmat Name J,

Page I of

Jbo..4 /, Cooler ID: / ) 1

COOLER CONMMON UPON RBCEIFT

Temperature of cooler upon roeospt: ))
temperature of tamp. blank upon receipt:

yes NO * Coasmm lDiscsqmaiin

custody seaIs •lnt,
chain ofcustody present
blue IW4 (or equlv.) ptmesd/fro ,-.
lad survey complhwat

SAMPLE CONDmON UPON ECI.,

Yen No 0 CommmsIirs

abodles abeled
Isamples 1:ntact
proper container used for samplo type
sample volume suflclment for analysls
proper pros. indicated on the COC
VOAs conta headsp...
as samples bl-phauc (If so. indicate smple ID'S): .,, ,

MISCELLANEOUS rr"MS
yes No o . .. ' aw'"

samples with short holding tim•s

samples to subcontract u

ADDmONAL COWtENWDLSCRB•PANCIMS

Compine by, data.
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

IEN, Inc.

Waters for gamma spec (Project 1EM GAMMA WATERS)

LAL Sample ID: L5069-1

Date Received: 08-AUG-95

Login Number: L5069

CLient Sample ID: SC14S

Date CoLlected: 17-JUL-91

Matrix: Water

Ac- 228
Bi-214
K-40
Pb-212
Pb-214
TL-208

26-AUG-95 GAMMA SPEC LAL-0063 26262
26-AUG-9S GAMMA SPEC LAL-0063 26262
26-AUG-95 GAMMA SPEC LAL-O063 26262
26-AUG-95 GAMMA SPEC .LAL-0063 26262
26-AUG-95 GAMMA SPEC LAL-0063 26262
26-AUG-95 GAMMA SPEC LAL-0063-26262

15.
-7.4
-1
4.0
6.0
-2.0.

16.
8.8
68.
8.5
9.3
6.1

30.
15.
99.
11.
14.
8.8

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

U

Page 1

/e 

Ac-228 
Bi-214 
K-4D 
Pb-212 
Pb-214 
Tl-ios 

lOCKHEED ANALYTICAL SERVICES 

RAn DATA REPORT (ra01) 

IEM, Inc. 

Uaters for gamma spec (Project IEM GAMMA YATERS) 

Client Sample 10: SC14S LAl s"""le ID: LS069-' 

Date collected: 17-JUl-95 Date Received: 08-AUG-95 

Matrix: lIater Login Nurt>er: L5069 

26-AUG-95 GAMMA SPEC LAL -0063 26262 15_ '6~ 30. 
26-AUG-95 . GAMMA SPEC LAl-0063-26262 -7.4 8.8 15. 
26-AUG-95 GAMMA SPEC LAl-D063-26262 -, 68. 99. 
26-AUG-95 GAMMA SPEC.LAl-0063-26262 4_0 8.5 . 11. 
26-AUG-95 GAMMA SPEC LAl-0063-26262 6.0 9.3 14. 
26-AUG-95 GAMMA SPEC lAl-0063:Z6262 -2.0 6.1 8.8 

Page 1 

pCi/l 
pCi/l 
pCi/l 
pCi/l 
pCi/L 
pCi/l 



LOCKHEED ANALYTICAL SERVICES I
RAD DATA REPORT (ra01)

IEN, Inc.

Waters for gamme spec (Project IEM GAMMA WATERS)

LAL Sample ID: L5069-2

5 Date Received: 08-AUG-95

Login Number: L5069

Ctient Sawple ID: SC11SR

Date CotLected: 17-JUL-95

Matrix: . Water

Constitue$~ Anatyz~d t~vit3r ~-ror 2 MDR. ~at~uaI ~L2ni'±s

Ac-228
Bi-214
K-40
Pb-212
Pb-214
1t-208

26-AUG-95 GAMMA SPEC LAL-0063 26262
26-AUG-95 GAMMA SPEC LAL-0063-26262
26-AUG-95 GAMMA SPEC LAL-O063 26262
26-AUG-95 GAMMA SPEC LAL-OO63"26262
26-AUG-95 GAMMA SPEC LAL-0063 26262
26-AUG-95 GAMMA SPEC LAL-0063-26262

0
-1.
-10.
2.8

0.4
2.1

7.4
5.5
27.
5.0
4.8
2.8

14.
8.9
47.
7.3
8.1
4.0

pCi/L
pCi/L
pCi/L
pCi/L
pCilL
pCi/L

Page 2

LOCKHEED ANALYTICAL SERVICES 

lAD DATA REPORT (ra01) 

IEM, Inc:. 

Waters for g_ spec (Project IEM ~ llATERS) 

Client Sampte ID: SC11SR LAL Sample JD: L5069-2 

Date Collected: 17-JUl-95 Date Received: 08-AUG-95 

Matrix: Water Login NUJber: L5069 

Ac~228 26-AUG-95 GAMMA SPEC LAl-0063 26262 0 7.4 14. pCi/L 
8i-214 26-AUG-95 GAMMA SPEC LAL-0063-26262 -,. 5.5 8_9 pCi/l 
[-40 26-AUG-95 GAMMA SPEC LAl-0063-26262 -10. 27. 47. pCi/l 
Pb-212 26-AUG·95 GAMMA SPEC LAl-0063-26262 2.8 5.0 7_3 pCi/l 
Pb-214 26-AUG·95 GAMMA SPEC LAl-0063-26262 0.4 4.8 8.1 pCi/l 
H-l08 26-AUG-95 GAMMA SPEC LAl-0063:26262 2_1 2.8 4_0 pCi/l 

Page 2 



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

REM, Inc.

Waters for gamma spec (Project IEN GAMMA MATERS)

Client Sample ID: SC12S LAL Saupte ID: L5069-3

Date Collected: 17-JUL-95 Date Received: 08-AUG-95

Matrix: water Login Number: L5069

Ac-228
Bi-214
K-40
Pb-212
Pb-214
TL-208

27-AUG-95 GAMMA SPEC LAL-0063_26262
27-AUG-95 GAMMA SPEC LAL-0663 26262
27-AUG-95 GAMMA SPEC LAL-0063 26262
27-AUG-95 GAMMA SPEC LAL-0063726262
27-AUG-95 GAMMA.SPEC LAL-0063 26262
27-AUG-95 GAMMA SPEC LAL-0063726262

1.6
3.6
42.
0.6
1.6
0.5

7.5
5.3
34.
4.9
4.9
2.7

14.
8.0
47.
7.3
8.2
4.0

pCi/i.
pCi/I
pCi/I
pci/I.
pCi/I
pCi/I.

Page 3

-. 

Ac-228 
8i-214 
1::-40 
Pb-212 
Pb-214 
Tl-208 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raOl) 

IEM, Inc. 

~aters for gamma spec (Project lEN GAMMA YATERS) 

client Sample 10: SC12S 

Date Collected: 17~JUl·95 

Matrix: ~ater 

27-AUG-95 
27-AUG-95 
27-AUG-95 
27-AUG-95 
27-AUG-95 
27:AUG·95 

GAMMA SPEC LAl-0063_26262 1.6 
GAMMA SPEC lAL-0063 26262 3.6 
GAMMA SPEC LAL-0063-26262 42. 
GAMMA SPEC LAl-0063-Z6262 0.6 
GAMMA .SPEC LAL-0063-26262 1.6 
GAMMA SPEC lAl-0063:26262 0.5 

Page 3 

LAL S8II"p\e ID: LS069-3 

Date Received: 08-AUG-95 

Login NlJlber: L5069 

7.5 14. 
5.3 8.0 
34. 47. 
4.9 7.3 
4.9 8.2 
2.7 4.0 

pCi/l 
pCi/l 
pCi/l 
pCi/l 
pCi/l 
pCi/l 



Uý

LOCKHEED ANALYTICAL SERVICES I
RAD DATA REPORT (ra01)

IEM, Inc.

Waters for gamma spec (Project IEN GAMMA WATERS)

CLient Sanpte ID: SC30S

Date Collected: 17-JUL-95

Matrix: Water

LAL Sampte ID: L5069-4

Date Received: 08-AUG-95

Login Nurter: L5069

Ac-228
Bi-214
K-40
Pb-212
Pb- 214
T t-208

28-AUG-95 GAMMA SPEC LAL-O063_26262
28-AUG-95 GAMMA SPEC LAL-0063 26262
28-AUG-95 GAMMA SPEC LAL-0063-2626Z
28-AUG-95 GAMMA SPEC LAL-0063 26262
28-AUG-95 GAMMA SPEC LAL-0063 26262
28-AUG-95 GAMMA SPEC LAL-0063 26262

7.0
6.5
31.
1.7
6.5
2.1

7.3
5-7
31.
5.1
5.2
2.9

13.
8.2
44.
7.5
7.9
4.1

pCiIL
pCi/L
pCi/l.
pCi/IL
PC i/I
OWL/I

Page 4

Ac-228 
8i-214 
K-40 
Pb-212 
Pb-214 
Tl-208 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raG1) 

IE". InC. 

Waters for gamma spec (Project IE" GAMMA'WATERS) 

Cl ient SiIIIl>le 10: SC30S 

Date Collected: 17-J\Jl-95 

Matrix: Water 

28-AUG-95 
28-AUG-95 
28-AlIG-95 
28-AUG-95 
28-AUG-95 
28-AUG-95 

GAMMA SPEC lAl-0063 26262 
GAMMA SPEC LAl-0063-26262 
GAMMA SPEC LAL-0063-26262 
GAMMA SPEC lAl-0063-26262 
GAMMA SPEC LAl-0063-26262 
GAMMA SPEC LAl-0063=26262 

Page 4 

7.0 
6.5 
31. 
1.7 
6_5 
2.1 

tAL ~le 10: L5069-4 

Date Received: 08-AUG-95 

Login NUJber: LS069 

7.3 13. 
5_7 8.2 
31. 44. 
5.1 7.5 
5.2 7.9 
2.9 4.1 

pCi/l 
pCi/l 
pCi/l 
pCi/l 
pC ilL 
pCi/l 



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT Cra0l)

IENo Inc..

Waters for gamma spec (Project IEN GAMMA WATERS)

Client Sample ID: WR2 LAL Sampte ID:

Date CoLlected: 17-JUL-95 Date Received:

Matrix: Water Login Nurber:

L5069-5

08-AUG-95

L5069

..................,...:±kcz..*.. )4tIA ~at~Ou~U T~niT

Ac-228
Bi-214
K-40
Pb-212
Pb-214
TI -208

28-AUG-95 GAMM4A SPEC LAL-0063 26262
28-AUG-95 GAM94A SPEC LAL-0063-26262
28-AUG-95 GAMMA SPEC LAL-0063 26262
28-AUG-95 GAMMA SPEC LAL-0063-26262
28-AUG-95 GAMJA SPEC LAL-O063_26262
28-AUG-95 GAI4MA SPEC LAL-DO63_26262

-6.0
-1.3
1.
2.3
1.4
1.0

5.8
5.0
27.
5.3
4.7
2.8

14.
8.3
44.
7.9
7-9
4.2

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Page 5

Ac-Z2S· 
8i -214 
K-40 . 
Pb-212 
Pb-214 
H-20S 

,. 

LOCKHEED ANALYTICAL SERVICES 

lAD DATA REPORT (ra01) 

lEN. Inc. 

~aters for gamma spec (Project IEM GAMMA ~ATERS) 

Client sample ID: WRZ 

Date Collected: 17-JUL-95 

Matrix: ~ater 

28~AUG-9S GAMMA· SPEC LAL-0063 26262 
28-AUG-95 GAMMA SPEC LAl-0063-26262 
28-AUG-9S GAMMA SPEC LAL-0063-26262 
28-AUG-95 GAMMA SPEC LAL-0063-26262 
28-AUG-95 GAMMA SPEC LAL'0063-26262 
28-AUG'95 GAMMA SPEC LAL·0063:26262 

Page 5 

.... _-_ ... _-_._-----

-6.0 
-'.3 
1. 
2.3 
1.4 
1.0 

LAL Sample 10: l5069-5 

Date Received: 08-AUG-9S 

Login Number: L5069 

5.8 14. 
5.0 8.3 
27. 44. 
5.3 7.9 
4.7 7.9 
2.8 4.2 

pCi/L 
pCi/L 
pCi/L 
pCi/l. 
pCi/L 
pCi/L 



U

LOCKHEED ANALYTICAL SERVICES 4
RAD DATA REPORT (ro01)

ZEN, Inc.

Waters for gamma spec (Project IEN GAM94A WATERS)

LAL Saqmte ID: L5069-6

" Date Received: 08-AUG-95

Login Number: L5069

Ctient Sampte ID: SC13S

Date CoLLected: 17-JUL-9

Matrix: Water

Ac-228
Bi-214
K-40
Pb- 212
Pb-214
TL-268

25-AUG-95 GAMMA SPEC LAL-0063_26262
25-AUG-95 GAMMA SPEC LAL-0063 26262
25-AUG-95 GAMMA SPEC LAL-0063-26Z62
25-AUG-95 GAMMA SPEC LAL-0063-26262
25-AUG-95 GAMMA SPEC LAL-0063-26262
25-AUG-95 GAHMM SPEC LAL-0063726262

-2.5
-4.5
11.
0.5
-2.6
0.6

5-7
5.2
29.
5.0
4.6
2.7

14.
9.0
46.
7.5
8.0
4.1

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Page 6

At-228 
Bi-214 
1C-40 
Pb-212 
Pb-214 
Tl-208 

lOCXHEED ANALYTICAL SERVICES 

lAD DATA REPORT (raD1) 

IEM, Inc. 

Waters for gamma spec (Project lEN GAMMA WATERS) 

Client Sample ID: SC13S LAl S3aple ID: l5069·6 

Date Collected: l1-JUl-95 Date Received: 08-AUG-95 

Matrix: Water login lI~r: l5069 

25-AUG-95 GAMMA SPEC LAl-0063 26262 -2.5 5_1 14. 
25~AUG-95 GAMMA SPEC LAl-0063-26262 -4.5 5_Z 9.0 
25-AUG-95 GAMMA SPEC· LAl-0063-Z6262 11. 29. 46. 
25-AUG-95 GAMMA SPEC lAl-0063-26262 0.5 5.0 1.5 
25-AUG-95 GAMMA SPEC LAl-0063-26262 -2.6 4.6 8.0 
25-AUG-95 GAMMA SPEC LAl-0063=26262 0.6 2_1 4.1 

Page 6 

pCi/l 
pCi/l 
pCi/l. 
pCi/l 
pCi/l 
pCi/l 



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

JEM. Inc.

Waters for gamwe spec (Project IEN GAMMA WATERS)

LAL Saple ID:. L5069-7

Date Received: 08-AUG-95

Login Number: L5069

CLient Samfpte ID: A

Date CoLlected: 11

Matrix: wa

B-JUL-92

ater

k.~ ~ . t- ~.k 4.Ar 4n~~*t~

* . .-..~.-..-'.'.'X-2-..sx-~~S2:2s-:.:O:OS:.:OX. . *..r'~ .. ,.v.-:-x*x~:- '.

Ac-228
Bi-214
K-40
Pb-212
Pb-214
TI-208

25-AUG-95 GAMMA SPEC LAL-0063 26262
25-AUG-95 GAMMA SPEC LAL-0063 26262
25-AUG-95 GAMMA SPEC LAL-0063 26262
25-AUG-95 GAMMA SPEC LAL-0063 262
25-AUG-95 GAMMA SPEC LAL-0063_26262
25-AUG-95 GAMMA SPEC LAL-0063_26262

0
-2.5
48.
-0.1
3.2
1.4

7.6
4-4
32.
4.9
4.9
2.7

14.
7.5
42.
7.5
8.2
4.0

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

I

Page 7

"c-Z28 
8i -214 
K-40 
Pb-212 
Pb-214 
Tl-20B 

, • 

• 

LOCKHEED ANALYTICAL SERVICES 

lAD DATA REPORT (raOl) 

lEN. Inc: • 

. . \laters for galllll8 spec (Project IEM GAMMA ",AlERS) 

Client Sample 10: A 

Date Collected: 1B-JUL-95 

Matrix: \later 

2S-AUli-95 GAMMA ·SPEC LAL-0063 26262 0 
25-AUli-95 GAMMA SPEC lAL-0063-26262 -2.5 
25-AUG-95 GAMMA SPEC LAl-0063-26262 48. 
25-AUG-95 GAMMA SPEC LAl-0063-26262 -0.1 
25-AUG-95 GAMMA SPEC LAl-0063-26262 3.2 
2S-AUG-95 GAMMA SPEC LAl-0063:26262 1.4 

Page 7 

LAl ~le 10:. lS069-7 

Date Received: OB~AUG-95 

Login NlJIber: L5069 

7.6 14. 
4.4 7.5. 
32. 42. 
4.9 7_5 
4.9 B_2 
2.7 4.0 

pc ill 
pCi/L 
pCi/L 
pCi/l 
pCi/l 
pCi/l 



I

RADIOCHEMISTRY ANALYTES

QC Data Summary For Reagent Blank Analysis

ILogin Number: L5069
I

Analyte Batch ID II0 A Acceptance. D ,0ate' Reage.t . t. Data
-limit Analyzed Sta" Qualifier

Resultt

Ac-228 26262 29.8 29.8 08/27/95 5.65

Bi-214 26262 16 16 08/27/95 -2.2

Co-60 26262 7.59 7.59 08/27195 -0.122

Cs-137 26262 6.98 6.98 08/27/95 0.783

K-40 26262 81.8 81.8 08/27/95 -10.6

Pb-212 26262 12.2 12.2 08/27/95 -2.62

Pb-214 26262 12.7 12.7 08/27/95 0.47

Tt-208 26262 8.56 8.56 08/27/95 -0.61.

I

I I

LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data summary For Reagent Blank Analysis 

ILOgin Number: L5069 

AOalyte Batch· ID MDA Acceptance· ·::'Date··· . Reagent: . 
.. :U.it Analyzed Blank .. 

1< .... ,: .. :.: 0": Result·· 

Ac-228 . 26262 29.8 29.8 . 08/21/95 5.65 

Bi-214 26262 16 16 08/21/95 -2,2 

Co-60 26262 1.59 1.59 08/21195 -0.122 

Cs-137 26262 6.98 6.98 . 08121195 0.183 

K-4o 26262 81.8 81_8 08121195 -10.6 

Pb-212 26262 12.2 12.2 08121/95 -2.62 

Pb-214 26262 12.7 12_7 08/21/95 0.47 

H-208 26262 8.56 8.56 08/27/95 -0.64 

I 

Data 
Qualifier .. 



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Laboratory Control Sample Analysis

-Login Number : L5069

.. 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data summary For Laboratory Control Sample Analysis 

ILOgin Number: LS069 

Ariatyte . .. . Batch ID: Date LCS . Error True ·····C~)· Data 
. ··Analyzed . Resutt 2·Sigma . Value Recovery Qualifiers 

Co-60 26262 08/27/9'5 199 23.5 218 91 

Cs-137 26262 08/27/9'> 182 23.4 197 93 



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Duplicate Sample Analysis

Login Number: L5069

Analyte Batch XCient LAL. .. Dalte Sapte Error Dupticto Error RER _-M Q
D - D ID Anatyzed Result 2 Sigma,.:, Resutt Z Stim.,

Co-60 26262 SCUS L5069-1 08/26/95 1.23 3.71 0.25 3.6 0.13 132

K-40 26262 SC14S L5069-1 08/26/95 -0.902 67.7 47.7 60.3 0.38 208

Pb-214 26262 SCUIS L5069-1 08/26/95 6.01 9.32 -8.09 4.31 1 1360

I

LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data summary For Duplicate Sample Analysis 

ILOgin Number: LS069 

AnatYte:c •... Batch >Ctient LAL. Date· ·.·S~le Error·.: I)uplicate ErT~t:':· RER ltPo Q 

.\) ... , > .. : ··'11> ,·:·:· .... .10 . :ID. ·.···Analyzed .. Result ·2Sigma . . ,.·Result 2 Sigma:. ... 

Co-6O 26262 se14S l5069-1 08/26/95 1.23 3.71 0.25 3.6 0_13 132 

1(-40 26262 SC14S l5069-1 08/26/95 -0.902 67.7 .47.7 60.3 0.38 208 

Pb-214 26262 SC14S l5069-1 08/26/95 6.01 9.32 -8.09 4.31 1 1360 




