


































%. ~ -rt.' *1 ~ r * ~ tfwYdvEq e.tqm.~v:..u~qDt'twQuw.7* 'W'tU -'~ n'~: * a
* /''' * *: * ~ * *~ .. .~ **4~~*. ~. *~'~'*.~~s : ~ ~ pP ~ *t:' *

* .*2I * .* . J ..'.1.' .* *1
* * * !. * w w r - -

z

Xb

NOTES:

1) SEE FIGURE No. 8 FOR ADDITIONAL NOTES AND LEGEND
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General Electric Company
50 Fordham Road Property

GZA FiLe No. 7650.54
04/26/90:bsr
Page 1 of 9

TABLE 1

EXPLORATION AND SAMPLE INVENTORY

Station Number

Pipe Chase
Contents
Building No. 1

Pipe Chase
Contents
Building No. 3
and Outer Yard

DrainLine
001 Outfatl

Drainline
002 outfall

DrainLine 001
Interior

DrainLine Manhole
001 East

Draintine ManhoLe
001 West

DrainLine Manhole
002 East

DrainLine Manhole
002 West

Eyewash
Dispenser

SW-0
SW-1
SW-2
SW-3
SW-4
SW-5
SW-6
SW-7
SW-8
SW-9

Sample
Type and Depth

Sediment

Sediment
Composite

Sediment: SD-1

Sediment: SD-2

Sediment

Surface Water

Surface Water

Surface Water

Surface Water

Town of Wilmington
Water Supply

Surface Water
Surface Water
Surface Water
Surface Water
Surface Water
surface Water
Surface Water
Surface Water
Surface Water
Surface Water

Analysis

VOC-8240
PHC-Fingerprint

VOC-8 0
PHC-F ngerprint

VOC-8240
PHC-jjngerprint

VOC-8240
PHC-'n gerprint

CAB- 8 270

VOC-8240
PC:-L.Lnrprint
ABN -8S
PP Metals
PCB-80lBfl
ClI

VOC-GC
VOC-8240

VOC-GC
VOC-8240

VOC-GC
VOC-8240

VOC-GC
VOC-8240

VOC-GC
VOC-8240

VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC- GC
VOC-GC
VOC-GC
VOC-GC

Date
CoLLected

08/26/88
08/26/88

09/01/88
09/01/88

06/28/89
06/28/89
06/28/89

06/28/89
06/28/891
06/28/89

07/14/89,
07/14/89;
07/14/89
07/14/89-
08/15/89
08/15/89

04/03/89
04/03/89:

04/03/89
04/03/89'

04 /03/89
04/03/89

04/03/89;
04/03/89

04/03/891,
04/03/89:

08/17/89
08/17/89,
08/17/89
08/17/89]
08/17/89'
08/17/89
08/17/89,
08/17/89
08/17/89,
08/17/89

Date
Analysis
Completed

08/30/88
09/28/88

09/12/88
09/27/88

07/07/89
07/24/89
07/16/89

07/07/89
07/24/89
07/16/89

07/23/89
08/03/89
07/29/89
08/02/89
08/31/89
08/29/89

04/03/89
04/04/89

04/03/89
04/04/89

04/03/89
04/04/89

04/03/89
04/04/89

04/03/89
04/04/89

08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89

Laboratory

GZA
ERCO

GZA
ERCO

GZA
ERCO
ERCO

GZA
ERCO
ERCO

ERCO
ERCO
ERCO
ERCO
ERCO
ERCO

GZA
GZA

GZA
G2A

GZA
GZA

GZA
GZA

GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA



General ElectriciCompany
50 Fordham Road property

GZA File No. 7650.54
04/26/90:bsr
Page 2 of 9

TABLE I (CONT'D.)

Station Number

Tank E
Contents

Tank E
Vault Contents

Metal Finishing
Room (below
floor)

Metal Finishing
Room (below
floor)

Dry Drum
Storage Area

Dry Drum
Storage Area

Tank F
Contents

Tank F
Vault Contents

Tank F
Cleaning
Residue

Tank F
Cleaning
Residue

Sample
Type and Depth

Fluid

Fluid

Soil: S-1

Soil: S-2

SoiL
Composite:

Soil
Composite:

DD-1

DD-2

Fluid

Fluid

Fluid: S-1

Fluid: S-2

Analysis

VOC-8240
PH - erprint

PP Metals
CN

VOC-8240

EA-4nrprint
--BN-8270

CIN

V -8240

SABN-8270 )
P Metals

CN

OVC-Aza
( A-0.3

PP Metals
Cm

VOC-8240
~ . rprint

CABN-8270
:FrML s
CN

VOC-8240
:-F, rprint

(ABN-M 82

CN

&A48270
a 9

CN

VOC-8240

CN

PP Metals
CN

S8 7fl)
SetaIs

CM

Date
Date Analysis

Collected Completed

06/28/89,
06/28/89,
06/28/89
06/28/89:
06/28/89

06/28/89
06/28/89
06/28/89
07/12/89,
07/12/89

08/03/89,
08/03/89
08/03/891
08/03/89

08/03/891
08/03/89
08/03/891
08/03/89

08/07/89!
08/07/89
08/07/891
08/07/891
08/07/891

08/07/89'
08/07/891
08/07/891
08/07/89
08/07/89

12/06/89'
12/06/89
12/06/89
12/06/89

12/06/89,
12/06/89
12/06/89,
12/06/89

02/06/90
02/06/90
02/06/90
02/06/90

02/07/90
02/07/90
02/07/90
02/07/906

07/05/89
07/27/89
07/18/89
07/17/89
07/07/89

07/05/78
07/24/89
07/12/89
07/26/89
07/24/89

08/10/89
08/21/89
08/18/89
08/17/89

08/10/89
08/21/89
08/18/89
08/17/89

08/10/89
08/26/89
08/21/89
08/18/89
08/17/89

08/10/89
08/26/89
08/21/89
08/18/89
08/17/89

12/07/89
12/15/89
12/18/89
12/18/89

12/07/89
12/15/89
12/18/89
12/18/89

02/13/90
02/22/90
02/22/90
02/12/90

02/13/90
02/22/90
02/22/90
02/12/90

Laboratory

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
04/26/90:bsr
Page 3 of 9

Station Number

Tank F
Beneath Exterior,
of Outer Vault

Tank F
Adjacent to
Exterior of
Outer Vault

SB-1
SB-2
58-3
SB-4
SB-5
SB-6
SB-7
S8-8
SB -9 '\
SB-10
SB-11
SB-12

GZA-5

GZA-6

GZA-7

GZA-8

GZA-9

GZA-10

GZA-12

GZA- 13

GZA- 14

GZA- 14A

GZA- 15

Sample
Type and Depth

Sail
Composite:
S-3

Soil
Composite:
S-4

Soil
Soil
Soi L
Soi t
Soi
Sai L
Soi L
Soi L
Soit
Soil
SoiL
Soil

Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater
Groundwater

Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

Groundwater

Groundwater

Groundwater

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

TABLE 1 (CONT'D.)

Analysis

OC-8240(AB 2705
PP Metals
CN

VOC-8240
AB -8

Metals
CM

PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint
PHC-Fingerprint

VOC-GC

VOC-GC

VOC-GC
C- 40

(AR-827
PP etaLs
CM

VOC-GC
VOC-8240

rA N-8 B

CN

VOC-GC
VOC-8240

VOC-GC

Voc- 0
0N_-8270

PP'HVet s
CN

VOC-8240

VOC-8240

VOC-8240

VOC-GC

BN-8270

CN

Date
Collected

02/07/90
02/07/90,
02/07/90
02/07/90:

02/07/90
02/07/90
02/07/90
02/07/90,

07/31/89,
07/31/89
07/31/89
07/31/89
07/31/89
08/01/89
08/01/89,
08/01/89-
08/02/89'
08/02/89
08/02/891
08/07/89

08/16/89

08/16/89

08/16/89
11/06/89!
11/06/891
11/06/89!
11/06/89'

08/16/89
11/07/891
11/07/89
11/07/89
11/07/89'

08/16/89'
11/06/89'

08/16/89

11/07/89'
11/07/89
11/07/89,
11/07/89

12/06/89

11/06/89

11/06/89,

08/16/89
11/06/89
11/06/89
11/06/89
11/06/89

Date
Analysis
Completed

02/12/90
02/22/90
02/28/90
02/12/90

02/12/90
02/22/90
02/28/90
02/14/90

08/24/89
08/24/89
08/24/89
08/24/89
08/24/89
08/24/89
08/24/89
08/24/89
08/25/89
08/25/89
08/25/89
08/27/89

08/17/89

08/17/89

11/09/89
11/10/89
11/13/89
11/09/89

08/17/89
11/09/89

11/28/89
11/15/89

08/18/89
11/08/89

08/18/89

11/09/89
11/15/89
11/28/89
11/15/89

12/07/89

11/07/89

11/07/89

08/18/89
11/08/89
11/10/89
11/13/89
11/09/89

Laboratory

GZA
ERCO
ERCO
ERCO

GZA
ERCO
ERCO
ERCO

ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO

GZA

GZA

GZA
GZA
ERCO
ERCO
ERCO

ERCO
ERCO
ERCO
ERCO
ERCO

GZA
GZA

GZA

GZA
ERCO
ERCO
ERCO

GZA

GZA

GZA

GZA
GZA
ERCO
ERCO
ERCO



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
04/26/90:bsr
Page 4 of 9

TABLE 1 (CONT'D.)

Station Number

PZ-iS

PZ-1M
PZ-1D
PZ-1R

PZ-2
PZ-2S
PZ-2R

PZ-3

PZ-4S
PZ-4D
PZ-4R

PZ-5S
PZ-5D

PZ-6S
PZ-6M
PZ-6D
PZ-6R

PZ-7
PZ-7S

PZ-7D
PZ-7R

-

PZ-8
PZ-8S
PZ-3M
PZ-8D
PZ-8R

PZ-99
PZ-9D
PZ-9R

DP-2
DP-2
DP-3
DP-4a
OP-4b
DP-5
DP-5
DP-6
DP-6

Sample
Type and Depth

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Groundwater
Groundwater
Groundwater

Soil Composite
Groundwater
Groundwater

Groundwater

Groundwater
Groundwater
Groundwater

Groundwater
Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

S-2 (5-7')
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

S-1 (0.5-2.5')
Groundwater
Groundwater
Groundwater
Groundwater

Groundwater
Groundwater
Groundwater

Groundwater
S-1 (2.3-3-.3')
Groundwater
Groundwater
S-1 (0-2')
Groundwater
S-2 (2-4')
Groundwater
S-3 (4-6')
Groundwater

Analysis

VOC-GC

24 P=N~2
e s

CN

VOC-GC
VOC-GC
VOC-GC

PHC-Fingerprint
VOC-GC
VOC-GC

VOC-GC

VOC-GC
VOC-GC
VOC-GC

VOC-GC
VOC-GC

VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-GC
PHC-Fingerprint
VOC-GC
VOC-8240
VOC-GC
VOC-GC

VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-GC
VOC-GC
VOC-GC

VOC-GC
VOC-GC
VOC - GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

Date
Date Analysis

Collected Completed

08/16/89
11/07/89
11/07/89
11/07/89
11/07/89

08/16/89
08/16/89
08/16/89

08/17/89
08/17/89
08/17/89'

08/16/89

08/17/89
08/17/89
08/17/89

08/17/89,
08/17/89

08/16/89
08/16/89'
08/16/89'
08/16/89

08/02/89:
12/07/89
08/17/891
11/08/89
08/17/891
08/17/89

07/12/89'
08/16/89
08/16/89:
08/16/89
08/16/89'

08/17/89i
08/17/89
08/17/89;

08/16/89
07/07/89
08/16/89
08/16/89
07/07/89'
08/16/89
07/10/89
08/16/89
07/10/89
08/16/89

08/17/89
11/09/89
11/15/89
11/28/89
11/15/89

08/17/89
08/17/89
08/17/89

08/25/89
08/18/89
08/18/89

08/17/89

08/18/89
08/18/89
08/18/89

08/18/89
08/18/89

08/18/89
08/17/89
08/17/89
08/18/89

08/15/89
12/15/89
08/18/89
11/14/89
08/18/89
08/18/89

07/20/89
08/18/89
08/18/89
08/18/89
08/18/89

08/18/89
08/18/89
08/18/89

08/17/89
07/20/89
08/17/89
08/17/89
07/20/89
08/17/89
07/20/89
08/17/89
07/20/89
08/17/89

Laboratory

GZA
GZA
ERCO
ERCO
ERCO

GZA
GZA
GZA

ERCO
GZA
GZA

GZA

GZA
GZA
GZA

GZA
GZA

GZA
GZA
GZA
GZA

GZA
ERCO
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
04/26/90:bsr
Page 5 of 9

Station Number

DP-7
DP-8
DP-8
DP-9
DP-9
DP-10
DP-10
OP-11
DP-11
DP-12

GZA-101S

GZA-101M

GZA-1010

GZA-10IR

GZA- 102S

GZA-102R1

GZA-102R2

GZA-103S

GZA-103R

GZA-103R1

Sample
Type and Depth

Groundwater
S-2 (3-5')
Groundwater
Groundwater
S-2 (3-5')
S-2 (2-4')
Groundwater
S-1 (0-2')
Groundwater
Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

S-2 (8.5-9.5')
Groundwater

Groundwater

Groundwater

Groundwater

Soil Composite

Groundwater

PVOh,~

TABLE 1 (CONT'D.)

Analysis

VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

jC- 8240

PP Metals
CN
PHC-Fingerprint

VOC-8240
Fe and Mn
Organics

VOC-8240

VOC-8_40
ABN-8270
PP Metals
CN
PHC-Fingerprint

VOC-GC
VqC-8240

PP Metals
CN

VOC-8240

VOC-8240

VOC-GC

VO - 40

(Af-827
PH-ingerprint
PP Metals
CN
Fe and Mn
Organics

PHC-Fingerprint

VOC-GC
VC8240

(ABYN-O
lrrF ingerprint
PP Metals
CN
Fe and Mn
Organics

Date
Date Analysis

Collected Completed

08/16/89 08/17/89
07/10/89 07/20/89
08/16/89 08/17/89
08/16/89 08/17/89
07/12/89 07/20/89
07/11/89j 07/20/89
08/16/89 08/18/89
07/11/891 07/20/89
08/16/891 08/18/89
08/16/89 08/18/89

11/07/89 11/10/89
11/07/89 11/15/89
11/07/89 11/28/89
11/07/89 11/15/89
11/07/89 11/25/89

11/07/89 11/10/89
11/07/89. 11/28/89
11/07/89 11/14/89

11/07/89 11/09/89

11/07/89; 11/10/89
11/07/89 11/15/89
11/07/89 11/28/89
11/07/89! 11/15/89
11/07/89 11/25/89

09/08/891 09/22/89
11/07/891 11/13/89
11/07/89! 11/20/89
11/07/89' 11/28/89
11/07/89' 11/16/89

11/07/89 11/10/89

11/07/89 11/10/89

08/16/89 08/18/89
11/08/891 11/13/89
11/08/891 11/16/89
11/08/89 11/28/89
11/08/891 11/20/89
11/08/89 11/16/89
11/08/89' 11/16/89
11/08/89. 11/14/89

07/31/89 08/28/89

08/16/89 08/18/89
11/08/89 11/14/89
11/08/89 11/20/89
11/08/89, 11/18/89
11/08/891 11/20/89
11/08/89 11/16/89
11/08/891 11/16/89
11/08/89 11/14/89

/
/

I

Laboratory

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO

GZA

GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
ERCO

GZA

GZA

GZA
GZA
GZA
GZA
ERCO
ERCO
ERCO
ERCO

ERCO

GZA
GZA
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO
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TABLE 1 (CONT'D.)

Station Number

GZA-103R2

GZA-104S
GZA-1040
GZA-104R1
GZA-104R2

GZA-105S

GZA-105D
GZA-105R
GZA-105R

GZA-106S
GZA-106M

GZA-106D
GZA-106R

GZA-107S

GZA-107M

GZA-107D
GZA-107R

GZA-108S
GZA-108D
GZA-108R1
GZA-108R2

Sample
Type and Depth

Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

Groundwater

Float. Product

Groundwater
S-2 (5-7')
Groundwater

Groundwater
Groundwater

Groundwater
, Groundwater

Groundwater

Groundwater

Groundwater
Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

Analysis

VOC-GC
VOC-8240

VOC-8240
VOC-8240
VOC-8240
VOC-8240

VOC-8240
-B N827E2'

PHC-Fingerprint
PCBs-8080
PHC-Fingerprint

VOC-8240
VOC-GC
VOC-8240

VOC-8240
VOC-8240

PHC-Fingerprint
PP Metals
CN
Fe and Mn
Organics

VOC-8240

PlltFingerprint
PP Metals
CN

BN-82
etals

CN
PHC-Fingerprint

VOC-8240
Organics
Fe and Mn

VOC-8240

VC 7

R n gerpr int
PP Metals
CN

VOC-8240
VOC-8240
VOC-8240
VOC-8240

Date
Date Analysis

Collected Completed

08/16/89'
11/08/89'

11/06/89
11/06/89:
11/07/89
11/06/89

11/07/89:
11/07/89
11/07/89
11/07/89
11/07/89

11/07/89
09/11/89
11/07/89'

11/08/89,
11/08/89
11/08/89
11/08/89!
11/08/89:
11/08/89
11/08/89,
11/08/89

11/08/89
11/08/891
11/08/89
11/08/89
11/08/891
11/08/89'

11/08/89
11/08/89!
11/08/891
11/08/89
11/08/89

11/08/89!
11/08/891
12/07/89'

11/08/89
11/08/89
11/08/89!
11/08/89
11/08/89
11/08/89

11/06/89,
11/06/89
11/06/89,
11/06/89.

08/18/89
11/14/89

11/07/89
11/07/89
11/09/89
11/07/89

11/10/89
11/15/89
11/28/89
11/19/89
11/28/89

11/14/89
09/22/89
11/14/89

11/13/89
11/13/89
11/16/89
11/18/89
11/20/89
11/16/89
11/16/89
11/14/89

11/13/89
11/13/89
11/16/89
11/18/89
11/20/89
11/16/89

11/14/89
11/27/89
11/20/89
11/16/89
11/18/89

11/14/89
11/14/89
12/12/89

11/14/89
11/14/89
11/16/89
11/18/89
11/20/89
11/16/89

11/07/89
11/07/89
11/07/89
11/07/89

I

Laboratory

GZA
GZA

GZA
GZA
GZA
GZA

GZA
ERCO
ERCO
ERCO
ERCO

GZA
GZA
GZA

GZA
GZA
ERCO
ERCO
ERCO
ERCO
ERCO
ERCO

GZA
GZA

ERCO

GZA
ERCO
ERCO
ERCO
ERCO

GZA
ERCO
ERCO

GZA
GZA
ERCO
ERCO
ERCO
ERCO

GZA
GZA
GZA
GZA
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Station Number

STM-1S
STM- IN
STM-1D
STM-1R

STM-2S
STM-2M
STN-201
STM-202
STM-2R1

STM-2R2

STM-3S
STM-30
STM-3R

STM-3S,D,R

STM-4S
STM- 4R

STM-5S
STM-5R
STM-59,R

STM-6S
STM-6M
STM-6R1
STI4-6R2
STM-6S,M,R

SampLe
Type and Depth

Groundwater
Groundwater
Groundwater
Groundwater
S-3 (10-12')
S-4 (16-18')
S-5 (20-22')
S-6 (25-26.3)

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
S-1 (0-1')
S-8 (35-37')
S-9 (40-42')
S-10 (45-47')
S-11 (50-50.5')
S-12 (58.5-58.75')

Groundwater

Groundwater
Groundwater
Groundwater

S-1 (1.5-3.5')
S-6 (24-26')
S-8 (35-37')
S-9 (40-42')
S-10 (45-47')
S-12 (55-55.7')
S-13 (60-60.2')

Groundwater
Groundwater
S-1 (0-2')
S-3 (10-10.21)
S-4 (11.5-13.5')
S-5 (15-15.6')

Groundwater
Groundwater
S-2 (5-7')
S-3 (10-10.75')
S-4 (15.5-16.6')

Groundwater
Groundwater
Groundwater
Groundwater
S-3 (10-12')
S-4 (15-17')
S-6 (25-26')
S-7 (30-30.3')
S-8 (35.5-35.9')

Analysis

VOC-8240
VOC-8240
VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-8240
VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOc-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240

VOC-8240
VOC-8240
VOC-8240

VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

Date
Date Analysis

Collected Comoleted

01/23/90
01/23/90
01/23/90
01/23/90
10/23/89
10/23/89
10/24/89.
10/24/89

01/30/90
01/30/90
01/30/90
01/30/90,
01/30/90
11/02/89,
11/02/89
11/02/89
11/02/89:
11/02/89
11/06/89

01/30/90

01/24/90
01/24/90
01/24/90

11/02/89'
11/02/891
11/03/89
11/03/89
11/03/89
11/07/89.
11/07/89

02/01/90,
02/01/90
11/15/89'
11/15/89
11/15/89 ,
11/15/89-

01/24/90
01/24/90
11/22/89:
11/22/89,!
11/27/89

01/24/90
01/24/90'
01/24/90'
01/24/90
11/28/891
11/28/891
11/30/89
12/01/89'
12/01/89

01/29/90
01/29/90
01/29/90
01/29/90
10/25/89
10/25/89
10/25/89
10/25/89

02/01/90
02/02/90
02/02/90
02/02/90
02/01/90
11/08/89
11/08/89
11/08/89
11/14/89
11/14/89
11/14/89

02/01/90

01/30/90
01/30/90
01/30/90

11/08/89
11/08/89
11/14/89
11/14/89
11/14/89
11/09/89
11/09/89

02/02/90
02/02/90
11/20/89
11/20/89
11/20/89
11/20/89

01/30/90
01/30/90
11/29/89
11/29/89
11/29/89

01/30/90
01/30/90
01/30/90
01/30/90
12/01/89
12/01/89
12/04/89
12/05/89
12/05/89

Laboratory

GZA
GZA
GZA
GZA
GZA
G2A
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA

GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
G2A
GZA
GZA

GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
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Station Number

STM-7A

STM-78S
STM-7BR1
STM-78R2

STM-BS
STM-8M
STM-80
STM-8R
STM-8S,M,D,R

STM-9S
STM-9R

STM- 10S
STM-10R1
STM- 10R2
STM- 10S,R

PS-lS
PS-1M
PS-ID

PS-2S
PS-2M
PS -2D

PS-3

PS-4

PS-5S
PS-50

PS-6

PS-7S
PS-7M
PS -7D

PS-8S
PS-8M1
PS-8

Sample
Type and Depth

S-1 (0-2')
S-2 (5-71)
Groundwater
Groundwater
Groundwater

Groundwater
Groundwater
Groundwater
Groundwater
S-1 (0-2')
S-1A (2-4')
S-3 (10-12')
S-4 (15-16.8')
S-5 (20-22')
S-6 (25-27')
S-7 (34.5-36.3')
S-8 (40-40.8')

Groundwater
Groundwater
S-1 (0-2')
S-2 (5-7')
S-3 (10-12')
S-4 (12-14')
S-5 (15-17')
S-6 (20-21')

Groundwater
Groundwater
Groundwater
S-1 (0-2')
S-2 (5.5-7.5')
S-3 (13-15')
S-4 (15-16.8')

Groundwater
Groundwater
Groundwater

Groundwater
Groundwater
Groundwater

Groundwater

Groundwater

Groundwater
Groundwater

Groundwater

Groundwater
Groundwater
Groundwater

Groundwater
Groundwater
Groundwater

Analysis

VOC-GC
VOC-GC
VOC-8240
VOC-8240
VOC-8240

VOC-8240
VOC-8240
VOC-8240
VOC-8240
VOC-GC
VoC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-8240
VOC-GC
VOC-GC
VOC-GC
VOC-GC

VOC-8240
VOC-8240
VOC-8240

VOC-8240
VOC-8240
VOC-8240

VOC-8240

VOC-8240

VOC-8240
VOC-8240

VOC-8240

VOC-8240
VOC-8240
VOC-8240

VOC-8240
VOC-8240
VOC-8240

Date
Date Analysis

Collected Completed

12/01/89
12/01/89
01/24/90
01/24/90
01/24/90

01/24/90
01/24/90
01/24/90
01/24/90
12/08/89
12/08/89
12/08/89
12/11/89
12/11/89
12/11/89
12/12/89
12/12/89

01/24/90
01/24/90
12/13/89
12/13/89
12/13/89-
12/13/89
12/13/89
12/18/89

01/23/90
01/23/90:
01/23/90
01/02/90,
01/02/90'
01/03/90
01/03/90'

03/27/90
03/27/90
03/27/90

03/27/90:
03/27/90
03/27/90

03/27/90

03/27/90

03/27/90:
03/27/90,

03/27/90

03/27/90
03/27/90
03/27/901

03/27/90
03/27/901
03/27/90'

12/05/89
12/05/89
01/30/90
01/31/90
01/31/90

01/31/90
01/31/90
01/31/90
01/31/90
12/12/89
12/12/89
12/12/89
12/13/89
12/13/89
12/13/89
12/14/89
12/14/89

NA
01/31/90
12/18/89
12/18/89
12/18/89
12/18/89
12/18/89
12/19/89

01/29/90
01/29/90
01/29/90
01/05/90
01/05/90
01/05/90
01/05/90

04/02/90
04/02/90
04/02/90

04/02/90
04/02/90
04/02/90

04/02/90

04/02/90

04/02/90
04/02/90

04/02/90

04/02/90
04/02/90
04/02/90

04/02/90
04/02/90
04/02/90

Laboratory

GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA

GZA
GZA
G2A

GZA
GZA
GZA

G2A

GZA

GZA
GZA

GZA

GZA
GZA
GZA

GZA
GZA
GZA

J?
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Notes:

1. Samples obtained by GZA personnel on dates indicated. See Figures 3 and 5 (Exploration

Location PLans) for station locations and boring togs in Appendices E.5 and F.4. Monitoring

well STM-9S was dry during the January 1990 sampling round.

2. S-1 = soil sampled during drilling.
Sediment = surface sample.
(5-7') = depth of soit sample or weLiscreen or gas-drive sampLer.

VOC-8240 =
1EPA Method 8240 analysis for volatile organic compounds.

VOC-GC = Gas chromatograph screening for volatile organic compounds.
PHC-Fingerprint = Petroleum hydrocarbon analysis allowing qualitative identification of the
petroleum product(s) in the sample.
ABN-8270 =IEPA Method 8270 analysis for semi-volatile organic compounds.
PP Metals = Priority pollutant metals analysis.
CN = Total cyanide.
Fe and Mn = Analysis for iron and manganese.
PCB = Modified EPA Method 8050 analysis for polychlorinated biphenyls.
Organics = Analysis for nitrate, nitrite, sulfate and total organic carbon.

NA = not analyzed.

3. GZA = Analyses performed by GZA's Environmental Chemistry Laboratory, Newton, Massachusetts.
ERCO = Analyses performed by ERCO Laboratory, Enseco, Inc., Cambridge, Massachusetts.
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Notes:

1. Pipe i chase sediment samples
and 09/01/88. See Figure 3
in Section 3.10.

GZA File No. 7650.54
04/26/90:bsr

ThEM 2

?IPE CMSE SAMPLMn RESUILTS

collected by GZA personnel on 08/26/88
for pipe chase locations and discussion

2. Samples were analyzed for volatile organic ccmwounds (VOCs) in GZA' s
Environmental Chemistry Laboratory, Newton, Massachusetts. pC-
Fingerprint analyses performed at ERD Laboratory, Enseco, Inc.,

mbiidge, Massachusetts. Analytical methods, detection limits, and
results are contained in Appendix E. 1.

3. VOCs-8240 = volatile organic ocopounds (EPA Method 8240).
Pc = petroleum hydrocarbon.
pg/L: = micrograms per liter (parts per billion) .
I.D. = qualitative identification of hydrocarbons present.
ND = none detected.
Tr = trace levels detected (in the range of one to five tin the
detection limit for that ccopound).

4. ICE = tetrachloroethene.

STATION ANALYSIS (UNITS) OCJGOUND (S) DETETED/UIENTRATION

Pipe Ch 1Cs-8240 ICE: 12,000; Benzene: Tr;
Building No. 1 (pg/L) Toluene: 29,000;

(Sediment) Ethylbenzene: 12,000t
Total xylenes: 290,000

PHC Fingerprint 67,000; I.D.: similar to paint
(pg/L) thinner

Pipe Chase VOs-8240 Toluene: 11,000; Ethylbenzene: 5,400;
Building No. 2 (pg/L) Total xylenes: 75,000
and Outer Yard
(Ccsposite PHC Fingerprint 43,000; I.D.: sinilar to paint
Sediment) (pg/L) thinner
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TNHU 3

DRAIULINE SURFE ATE AND
sEDIMENT SAPLING REUIES

TTNc fANALYSIS OGOt N (S) DETECTED/OKEN'TION
(UNITS)

Drainlin 001 VOCS-8240 DCA: 0.090; TCE: 0.006;
Outfall (pg/L) Toluene: 0.007
(Sediment)

ABN-8270 bis (2-etbylheyl) phthalate: 13

(pg/L)

PIE Fingerprint 4300; I.D.: mix of lub. oil and

(Ng/L) petroleum in paint thinner range.

Drainline 002 V00s-8240 DCA: 0.170; TCE: 0.012
Outfall (pg/L)
(Sedimewnt)

ABN-8270 bis (2-ethylhexyl) phthalate: 6.4

(pg/L)

PEE Fingerprint 16,000; I.D.: lu. oil

(Mg/L)

Draini-ine 001 VOCs-8240 DCE: 2.8; Toluene: 0.33
Sample (pg/L)
(Sediment)

ABN-8270 Butyl benzylphthalate: 2.7;
(pg/L) bis (2-ethylhexyl) phtbalate: 45.0

PHC Fingerprint 40,000: I.D.: mix of paint thinner,
(mg/L) ue-il No. 2 and lub. oil. The

fuel oil No. 2 appears moderately
weathered.

P.P. Metals As: 5.4; Be: 0.4; Cd: 3.1; Cr: 86;
(g/Kg) Cu: 789; Ph: 108k Hg: 0.6; Ni: 155;

,g: 7; Zn: 302

PCBS-8080 Aroclor 1254: 1.4

(nx3/g)

Total Cyanide 0.8
(Mg/L)

1
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TSMZ 3 ( I'D.)

S'ATIN ANALYSIS COMDPOUND(f) EECTED/C3OWENRATION
(UNITS)

Drainline VOCs-GC ND
Manhole (pg/L)
001 East
(Water) VOC-8240 ND

(pg/L)

Dani vocs-C ND
Manhole (Ag/L)
001 West
(Water) VOC-8240 ND

(pg/L)

Drainline vocs-GC ND
Manhole I (pg/L)
002 Eastj
(Water) voCs-8240 ND

Drainline VCcs-GC ND
Manhole (pg/L)
002 West
(Water) VOCs-8240 ND

(pg/L)

Eyemash VCn3C ND
Dispenser (pg/L)
(Water)

( VOCs-8240 ND
(pg/L)

sw-o VOC-GC (pg/L) ND

sw-1 VOC-GC (pg/L) ND

SW-2 VOC-GC (pg/L) ND

SW-3 VOC-GC (pg/L) ND

SW-4 VOC-GC (pg/L) ND

SI-5 VOC-GC (pg/L) ND

SW-6 VOC-MC (pg/L) ND

SW-7 Voc-GC (pg/L) Toluene: <0.03

Sw-8 VOC-GC (pg/L) ND

5-9 voc-UC (pg/L) ND
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TABI 3 (C 'D.)

Notes:

1. Drumline manhole samples collected by GZA personnel on 04/03/89.
Drainline outfall sediment samples collected by G=A personnel on
06/28/89. Drainline 001 sediment sample colledted by GZA personnel
fr' inside the drainline at DP-9 borehole on 07/14/89. A second
sludie sample was collected fro the stockpiled soil on 08/15/89 for
duplicate :CB and total cyanide analyses. Surface water samples
collicted on 08/17/89 by GZA personnel from drainage ditch east of
the jarking lot. See Figures 3 and 3A for station locations and
discussion in Section 3.20.

2. Draiiline manhole and outfall samples were analyzed for volatile
organic ocapounds (VCs) in GZA's Environmental Chemistry Laboratory,
Newton, Massachusetts. Other analyses performed at ERCD Laboratory,
Enseco, Inc., nmridge, Massachusetts. Analytical methods,
detelation limits, and results are contained in jAppendix E.2.

I~I .
3. VOCs-OC = volatile organic ccupounds (GC screeing).

VOCs-8240 = volatile organic compounds (EPA Method 8240).
AEN-8270 = semi-volatile organic compounds (EPA Method 8270).
PHC I= petroleum hydrocarbon.
P.P. Metals = priority pollutant metals.
pg/L = micrograms per liter (parts per billion).
mg/L = milligrams per liter (parts per million).
mg/Kg = milligrams per kilogram (parts per million).
I.D.1 = qualitative identification of hydrocarbons present.
ND = none detected.

< = trace levels detected (in the range of one' to five times the
detection limit for that compound).

4 Dc = 1, 1-dichloroethane.
DCE = Total 1,2-dichloroethene.
TCE trichloroethene.
Ag =silver.
As = arsenic.
Be beryllium.
Cd cadmium.
Cr = chrcomium.
Cu = copper.
Hg mercury.
Ni = nickel.
P1 = lead.
Zn zinc.
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General Electric Ctupany
50 Fordham Road Property

GA File No. 7650.54
04/26/90:bsr
Page 1 of 2

I?

Thm2 5

TNK E SAMPLIn RFsUidS

STATION AWALYSIS (UNITS) aEGOUND(S) DE| T ECTED/ NTATION

Tank E V0Cs-8240 301: 1,500; Tl: 780; toluene: 120

AN-8270 Phenol: 16,000
(pg/L)

PP.Jetals Cr: 4; Ag: 3; Zn: 8

PIE Fingerprint 33; I. D.: fuel oil/lub. oil range
(mg/L) W/five- to six-ring PNA bydrocarbons.

Large polar crmponnts in gasoline
range also present.

Tota Cyanide 9.6

Tank E V0C9-8240 ':: 6.2; Toluene: 13
Vault (pg/L)
Contents
(Fluid) ABN-8270 ND

(pg/L)

P.P. Metals Cr: 0.01; Cu: 0.02; Ag: 0.02;
(mg/L) Zn: 0.18

PIC Fingerprint 20; I.D.: lub. oil w/resolved
(mg/L) cponeants in n-6 1 7 to n-C18 range.

Total cyanide 0.04
(mq/L)



General Electric Copany GZA File No. 7650.54
50 Fordham Road Property 04/26/90:bsr

Page 2 of 2

TMtB 5 ('D.)

Notes:

1. Samples obtained by GZA pernnnel on 06/28/89; additional fluid
collected on 07/2.2/89 from Tank E outer containmnt vault for
P.P. Metals and total cyanide analyses. See Figure 3 for station
locations and discussion in Section 3.30.

2. Sanples were analyzed for volatile organic cmpounds (VOCs) in GWA's
Environmental Csistry Laboratory, Newton, Massachusetts. other
analyses perfoned at ERC Laboratory, Enseco, I Inc., Cambridge,
Massachusetts. Analytical methods, detection limits, and results are
contained in Appaendix E.2.

3. VOCs-8240 = volatile organic copounds (EPA Method 8240).
AEN-8270 = semi-volatile organic ocspoids (EPA Method 8270).
P.P. Metals = priority pollutant metals.
pg/L = micrograms per liter (parts per billion) .
mg/L = milligrams per liter (parts per million) .
mgKq = milligrams per kilogram (parts per million).
ED = none detected.
I.D. = qualitative identification of hydrocarzxns present.

4. TA = 1,1,l-trichloroethane.
M1 = methylene chloride.
Ag = silver.
Cr = chranium.
Cu = copper.
Zn = zinc.



General Electric Caipany
50 Fordham Road Property

GZA File No. 7650.54
04/26/90:bSr
Page 1 of 3

TIME 6

MEA FnImm Wrm AND TANK F PDNPLnIr RESUIl'S.

SMMrIN ANALYSIS CXIGOUN(S) vBP/CJI'RATION
(UNITS)

Metal 10CS-8240 CE: 0.053

Finish

Below ,ltwr ABN 270 ID
sump 1) ((pg/L)

P.P. Metals As: 7; Cr: 47; C6: ; Pb: 173;

(Mg/ig) Ni: 9; Ag: 2; Zn: 22

Total-Cyanide 23

MtL) W( )24

metal VOCs 8240 . CE: 0.240

ow AE 270
Sump 2)

PP. metals As: 8; Cr: 47; Cu: 86; 16: 35;
(Mg/Kg) Ni: 16; Ag: 11; Zn: 24

Tota1Cyanide 20

_ _ g/L))

Tank F AEN-8270 ND

oe A (pq/L)
(kid)

P.Br-Metals Cu: 0.2; Zn: 0.1

Total Cyanide 0.03
(mg/L)

Tank F ABN-8270 ND

Vault (pg/L)
Contents
Fldd) P.P...Metals Cu: 0.01; Pb: 0.007; Zn: 0.05

4m/Yg))

Total Cyanide 0.05
(wa/L)

A
/

J/ ?



General Electric Ccmpany
50 Fordhimn Road Property

GZA File No. 7650.54
04/26/90:ber
Page 2 of 3

TMKB2 6 (CKM'D.)

STATION ANALYSIS 0MEUND(S) DETI/E ENTIN
(UNITS)

Tank F VOC-8240 ND
Cleanin (yg/L)
Residue
(Fluid: S-1) AMN3-8270 Bis (2-ethylbesyl) phtbalate: 120

(pg/L)

P.-P.4jtals CU: 0.016; Zn: 04085

Total Cyanide 0.31
_ _ _ _ ~(Rg/L)_____

Tank F VC-8240 ND
Cleaning (pg/L)
Reside
(Fuid 2) ABN-8270 Bis (2-ethylbexyl) phthalate: 120

(pg/L)

P S Cu: 0.015; Zn: 0.059

Total Cyanide 0.32
(mg/L)

jne0Csw820 Acetone: 500; HER: 47

Outer Vault
(S-3) AMN=827 ND

P. P. Metals As: 4.7: Be: 0.7; Cr: 9.1; Cu: 39.8:
(mq/Xg) Pb: 10.2; Ni: 6.6; Zn: 44.1

Total id 0.45

TaicP rVC9S-8240 TCA: 20; TCE-.
acent ( (pg/L) Toluene: 24; ene: 11;

to Outer Vault Acetone: 80
(S-4)

ABN-8270 ND

P. P. Metals As: 7.6; Be: 0.3; Cr: 18.9; Cu: 39;
(mg/Kg) Pb: 20.4; Ni: 8.13; Zn: 26.4

t_ Cyanide ND



General Electric Ceahpany GZA File No. 7650.54
50 Fordham Road Property 04/26/90 .ber

Page 3 of 3

T E 6 ( rD.)

Notes:

1. Samples obtained fra metal finishing room by GZA personnel on
08/03/89; samples of Tank F contents and outer concrete vault
contents obtained by GZA personnel on 12/06/89 ;* additional samples
obtained on 02/06/90 at time of tank and vault removal. See Figure 3
for station locations and discussion in Section 3.40.

2. Samples were analyzed for volatile organic c mpounds (WCs) in GZA's
Envirnnmental Chemistry Laboratory, NeMton, Massachsetts. Other
analyses performed at ERCO Laboratory, Eseo, Inc., Cambridge,
Massachusetts. Analytical methods, detection limits, and results are
containd in Appendix E. 3.

3. 0Cs-8240 = volatile organic ccmpounds (EPA Method 8240).
ABN-8270 = sani-olatile organic ompounds (EPA Method 8270).
P.P. Metals = priority pollutant metals.
pg/L = micrograms per liter (parts per billion).
mg/L = milligrams per liter (parts per million).
mg/Kg = milligrams per kilogram (parts per million).
ND = none detected.

4. TCA = 1,1,1-trichloroethane.
PCE = tetracbloroethene.
TCE = trichloroethene.
Ag = silver.
As = arsenic.
Cd = cadmium.
Cr = chromium.
CU = copper.
N = nickel.
16 = lead.
Zn = zinc.



General Electric Cf'npany GZA File No. 7650.54
50 Pordham Road Property 04/26/90:bsr

TiUM 7

ctN-PPERTY SUBSURPME SOIL GC/H-N1 RESULS

Station Sample Depth H-INx
Number Number (feet) (Pan) GC Results (pM)

PZ-7 S-2 5-7 150 Trace ethylbenzene, trace xylenes,
17 unkno compounds

P2-8 5-1 0.5-2.5 1.0 ND

DP-2 S-2 2.3-3.3 ND ND (2 ink. pet. diet.)

DP-4a 5-1 0-2 ND ND (1 ink. pet. dist.)

DP-5 S-2 2-4 3.7 ND (24 unk. pet. dist.)

DP-6 5-3 4-6 120> ND (44 unk. pet. dist.)

DP-8 S-2 3-5 0.6 ND

DP-9 5-2 3-5 NA ND (3 unk. pet. dist.)

DP-10 S-2 2-4 3.0 ND (11'unk. pet. dist.)

DP-11 S-1 0-2 0.6 ND

GZA-102S S-2 8.5-9.5 ND (37 unk. pet. dist.)

GZA-105R S-2 5-7 170 ND (40 unk. pet. dist.)

Notes:

1. Samples obtained by GSA personnel during subsurface exploration, July 1989 through
January 1990. See Figure 3 for station locations and discussion in Sections 3.60,
3.70 and 3.80.

2. Samples were screened for volatile organic cmxpounds (W0Cs) in GZA's Environmental
Chemistry Laboratory, Newton, Massachusetts, by an H-Nu photoionization analyzer and
by GC. Analytical methods, detection limits, and results are contained in
Appendix E.7.

3. H-Nu = total organic vapor levels, referenced to a benzene standard, measured in the
headpsace of sealed soil sample jars using an H-Nu PI-101 photoionization analyzer.
GC = screening for individual volatile organic comupound using a gas chraatograph.
ppn = parts per million.
ND = none detected.
NA = not analyzed by this method.
unk. pet. dist. = unknown VOCs with a chrumatograph pattern indicative of petroleum
distillate (s) in sample.

4. Sample S-2 fram boring DP-8 was not maintained at 4*C prior to analysis.
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General Electric Company
50 Fordham Road Property

GA File No. 7650.54
04/26/90:bsr

GONITE|R RESUIES: OIHER PARNETERS

Station
Number

GZA-101M

GfA-103S

GZA-103R1

GZA-106M

GZA-107M

Nitrate
(S )

4.8

ND

Sulfate
(EM

18.8

Iron Manganse
(PM 1)

25

74

0.35

3.0

26 (27) 8.9 (10)

5.62.2

0.69

0.44

2.8 (0.1) 1.1 (2.4)

Other
(tom)

2.9 'IC

43 TOC

22 7VC

0.9 TOC

0.13 Nitrite;
4.2 TOC

1. Samples obtained and filtered in the field by GZA personnel on 11/07/89 and
11/08/89; a second sample of groundwater frm monitorinq well GZA-107M was
collected on 12/07/89. See Figure 3 for station locations and discussion in
Section 3.90.

2. Samples were analyzed at ERCD Laboratory, Enseco, Inc., Cammridge,
Massachusetts. Analytical methods, detection limits, and results are contained
in Appendir H.

3. TW = total organic carbon.
ND = none detected.
NA = not analyzed by this method.
() = duplicate sample results.



General Electric Ccpany
50 Fordham Road Property'

GZA File No. 7650.54
04/18/90:bsr
Page 1 of 3

VWanr 2

BHMi& SOIL ProB MI! RESULS

STATION ANALYSIS CUPOUND (S) DETECTED/MEENTRATION
(gin)

DD-1 V0Cs-8240 ND

ABZN-8270 ND

P.P. Metals As: 44; Be: 0.5; Cr: 21; Cu: 11;
Pb: 22; Ni: 2.2; : 1; Zn: 85

PHC Fingerprint 30; I.D.: resolvd cmnponents in
gasoline range arid petroleum product
in lub. oil/asphalt range.

Total Cyanide ND

ED-2 V0Cs-8240 Acetone: 0.210

ABN-8270 ND

P.P. Metals As: 13; Be: 0.3; Cr: 11; Cu: 7;
Pb: 9; Ni: 6; Zn: 24

PHC Fingerprint 71; I.D.: mixtur- of mineral oil in

n-C1 1 to n-C1 6 range, fuel oil No. 6,
and petroleum product in lub. oil/
asphalt range. Fuel oil No. 6
appears mildly weathered.

Total Cyanide ND



General Electric Ccwpany
50 Fordham Road Property

GZA File No. 7650.54
04/18/90

Page 2 of 3

mnr 22 (CMID.)

STATIN ANALYSIS C0UND (S) DETECI'ED/CONCEN13tATION

SB-1 PC Fingerprint 57; asphalt

SB-2 PHC Fingerprint 2401 lub. oil/asphalt

SB-3 PHC Fingerprint 230; mixture of resolved coponents
in gasoline range, petroleum product
in kerosene range, fuel oil No. 2,
lub. oil, and Stoddard fuel. Fuel
oil No. 2 appears moderately
weathered.

SB-4 PC Fingerprint 160; paint thinn r w/trace resolved
coponenlts in n-Cl3 to n-C36 range,
and Stoddard fuel.

SB-5 PHC Fingerprint 33; mixture of fuel oil No. 2 and
petroleum product in lub. oil/asphalt
range. Fuel oil No. 6 appears mildly
weathered.

SB-6 PHC Fingerprint 1,100; paint thinner, fuel oil No. 2,
and resolved ccaponents in n-C24 to
n-C36 range, and Stoddard fuel. Fuel
oil No. 2 appears moderately
weathered.

SB-7 PHC Fingerprint 4,800; mixture of paint thinner, fuel
oil No. 2 and resolve ocoponents in

n-C2 4 to n-C2 range, and Stoddard
fuel. Fuel oil No. 2 appears
moderately weathered.

SB-8 PHC Fingerprint 36; mixture of petroleum product in
lub. oil/asphalt !range and leaf
hydrocarbons.

SB-9 PM Fingerprint 56; mixture of p troleum product in
kerosene range, a petroleum product
in lub. oil/asphalt range (possibly
Stoddard fuel), and leaf hydrocarbons
with a large polar cmponent in n-Cl3
to n- 1 6 range.



General Electric Cemipany
50 Fordbam foad Property

GZA File No. 7650.54
04/26/90:bsr
Page 3 of 3

WAURI 12 (WnID.)

1. Samples obtained by GZA personnel in July and August 1989; all
samples are cmposites. Probe locations are shown on Figure 3.
discussion in Section 3.100 and boring logs in! Appendix E.6.

See

2. samples were analyzed for volatile organic ccmxounds (VOCs) in GZA's
Environmental Cheistry Laboratory, Newton, Mas-huetts. Other
analyses were perfoned by ERCO Laboratory, Enseoo, Inc., Cambridge,
Massachusetts. Analytical methods, detection limits, and results are
contained in Appendix E.9.

3. OCS-8240 = volatile organic ocapounds (EPA Meflod 8240).
ABN-8270 = semi-volatile organic occpounds (EPA Method 8270).
P.P. Metals = priority pollutant metals.
pg/L = micrograms per liter (parts per billion).
mg/L = milligrams per liter (parts per million) .
mg/Kg = milligrams per kilogram (parts per million) .
ND = none detected.
I.D. = qualitative identification of hydrocarbons present.

4. Ag
AS
Be
cr
Cu
Ni
Pb
Zn

= silver.
= arsenic.
= beryllium.
= chronium.
= copper.
= nickel.
= lead.
= zinc.

STATIQN ANlLYSIS E34GOUND (S) DUrECTE/Ca3ENTUTION

BD-10 PK Fingerprint 59; mixture of petroleum product in
kerosene range, fuel oil No. 2, and
leaf hydrocaronq, and Stoddard fuel.
Fuel oil No. 2 appears moderately
weathered.

SB-l PC Fingerprint 52; leaf hydrocrbons.

S1-12 PIE Fingerprint 170; lub. oil/asphalt range

GZA-103 PHE Fingerprint 800; mixture of petroleum product in
kerosene range, fuel oil No. 2, and
leaf hydrocarbon9 , and Stoddard fuel.
Fuel oil No. 2 appears moderately
weathered.

PZ-2 PH Fingerprint 46; mixture of laf hydrocarbons and
petroleum product in the lubricating
oil/asphalt ranxe



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54

TABLE 13: ON-PROPERTY HORIZONTAL PERMEABILITY TEST RESULTS
Range of k Besk Value

Station ate Ts Test Used Values (/day) (f/day)

PZ-1S 10131/89 Rising Head [To] 1.56- 6.67 2.26
PZ-7S 11/1/89 Rising Head {Tol 2.35-9.96 4.66
PZ-8S 11/1/89 Rising Head [To] 0.224 - 3.26 0.725
PZ-8R 7/15/89 Rising Head [2pt 2.66 - 9.50 3.92
PZ-9S 11/1/89 Rising Head [To] 2.07 - 12.2 2.61
GZA-101M 10/24/89 Constant Head 248. -486. 412.
GZA-101D 8/31/89 Failing Head [Wick] 106. -330. 197.
GZA-104S 10/12/89 Failing Head {Wick] 0.386-2.50 0.608 0 d
GZA-104D 10/12/89 Falling Head [Wick] 12.9- 26.6 19.1
GZA-104D 10(13189 Falling Head (Wick] 138.- 214. 149. (

148.-250. 185.
GZA-104D 10/24/89 Constant Head 54.7-72.2 69.1
GZA-106M 10/24/89 Constant Head 90.3-121. 116.
GZA-106D 10/24/89 Constant Head 70.7 - 97.8 91.0
GZA-107D 10/31/89 Rising Head [To] 1.88 - 2.42i 2.42
GZA-1 08S 8/30/89 Falling Head [Wick] 38.7- 154. 87.4
GZA-108D 8/30/89 Falling Head [Wick] 37.2- 141. 83.6
GZA-108D 10/24/89 Constant Head 460. -631., 614.
GZA-108D-R 8(31(89 Falling Head [Wick] 53.7 - 378. 252.

References:
Rising Head [To]: Hvorslev (1951) time-lag method for rising head tests in well point-filter in

uniform soil.
Rising Head [2ptJ: Hvorslev (1951) two-point method for rising head tests in well point-filter

in uniform soil.
Falling Head [Wick]: Hvorslev (1951) two-point falling head test performed in casing with

flush bottom in uniform soil.
Constant Head: Hvorslev (1951) two-point method for constant head test in well point-filter

in uniform soil.

Notes:
1. Best value refers to the value which appears to best reflect actual strata k value.
2. Packer tests performed during bedrock drilling, as described in Section 3.



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54

TABLE 14: ON-PROPERTY PACKER TEST RESULTS
Hydraulic Conductivity(ft/day)

Station # Date Tested Depth Interval Groundwater Manual Earth'Manual

GZA-101 9/6/89 26.3-33.5 0.018-1.55 0.017-1.49
9/8/89 30-35 0.082 0.081
9/8/89 35-40 0.060-0.173 0.059-0.170

GZA-1 02 9/8/89 15-20 0.046-2.70 0.042-2.37
918/89 18-23 2.85-3.95 2.43-3.18
917/89 23-28 0.328 0.322

GZA-1 03 8/7/89 16.7-21.7 No Water Accepted By Bedrock
8/8/89 26.7-31.7 No Water Accepted By Bedrock

GZA-104 10/6/89 35-40 1.93 1.79
10/7/89 40-45 0.318 0.312
10/7/89 45-50 No Water Accepted By Bedrock

10/10/89 50-55 No Water Accepted By Bedrock
GZA-105 9/13/89 28.5-33.5 2.72 2.47

9/18189 33.5-38.5 No Water Accepted By Bedrock
GZA-106 9/23/89 41.5-46.5 1.68-1.73 1.54-1.58

9/23/89 46.5-51.5 0.416-0.431 0.406-0.420
GZA-107 9/20/89 56.2-61.2 0.018 0.017

9/29/89 61.2-66.2 No Water Accepted By Bedrock
GZA-108 9/5/89 38-46.5 2.523 1.986

9/5/89 41.5-46.5 No Water Accepted By Bedrock

PZ-1 7/20/89 34-39 0.012 0.011
PZ-2 8/2/89 11.7-16.6 38.4-52.8 13.1-14.0
PZ-3 7/20/89 8-13 5.83-7.78 4.81-6.29
PZ-4 7/28/09 43.2-48.2 0.017-0.117 0.016-0.108
PZ-6 7/25/89 50-55 0.100 0.093
PZ-9 7/25/89 36.4-41.4 0.045 0.042

DP-9 7/18/89 6.6-11.6 5.131 4.453
7/18/89 9.2-14.2 No Water Accepted By Bedrock

DP-10 7/19/89 5.5-10.5 6.02-7.39 5.69-6.83

Notes:
1. Groundwater Manual refers to packer test method outlined by the U.S.

Department of the Interior Water Resources Technical Publication entitled
'Ground Water Manual" (1977).

2. Earth Manual refers to packer test method outlined by the U.S. Department
of the Interior Water Resources Technical Publication entitled "Earth'
Manual" (1974).
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General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
04/18/90:bsr

TABLE 16

CONCORD STREET SOIL GAS RESULTS

CONCENTRATION (ppb, voL/voL)

Station Ethyl Total ChLoro- Totat
Number PCE TCE TCA Benzene Toluene Benzene Xvlenes Benzene VOCs

CSG-1 22 35 7 64

CSG-2 Leu

CSG-3 Leu

CSG-4 4 18 22

CSG-5 Tr 2.5 2.5

CSG-6 4 1.5 20 25.5

CSG-7 Tr 1 Tr 4 55 60

CSG-8 ND

CSG-9 Tr Tr Tr

CSG-10 150 150

CSG-11 4 1.5 3 1 9.5

CSG-12 13.5 1 14.5

CSG-13 3 4 2 1 10

CSG-14 Tr 3 3

CSG-15 ND

CSG-16 1 Tr Tr Tr 1

CSG-17 1.5 Tr Tr 1.5

CSG-18 Tr Tr Tr Tr

CSG-19 2.5 7 9.5

CSG-20 Tr Tr 1 Tr 1

CSG-21 Tr Tr Tr

CSG-22 Leu

CSG-23 Tr Tr Tr

Notes:

1. Soil gas samples obtained and analyzed by GZA personnel in October 1989. See Figure 6 for
probe Locations and discussion in Section 4.20.

2. Analytical method, detection Limits, and results are contained lin Appendix F.1. Concentrations
were measured in units of microliters of gas per liter of air (parts per bilLion).

3. ppb = parts per billion; Tr,= trace amounts detected (<I ppb); IND = none detected; leu Late
eluting unknown compound(s) detected.

4. PCE = TetrachLoroethene; TCE = Trichtoroethene; TCA = 1,1,1-trichloroethane; Total xytenes =
sum of m,p- and o-xylenes.
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TABLE 17

CONCORD STREET SUBSURFACE SOIL GC/H-Nu RESULTS

Depth
(feet)

10-12
16-18
20-22
25-26.3

0-1
35-37
40-42
45-47
50-50.5
58.5-58.75

1.5-3.5
24-26
35-37
40-42
45-47
55-55.7
60-60.2

0-2
10-10.2
11.5-13.5
15-15.6

5-7
10-10.75
15.5-16.6

10-12

15-17
25-26
30-30.3
35.5-35.9

0-2
5-7

H-Nu
(cRm)

0.8
5.8
0.3
2.2

1.0
0.2
1.0
0.5
0.1
0.2

1.4
0.3
0.3
0.3
0.2
0.2
0.2

0.7
0.7
1.4
0.5

0.7
10.4
0.7

S-1
S-8
S-9
S-10
S-11
S-12

S-1
S-6
S-8
S-9
S-10
S-12
S-13

S-1
S-3
S-4
S-5

S-2
S-3
S-4

S-3

S-4
S-6
S-7
S-8

S-1
S-2

GC Results (Opm)

ND
ND (4 unk. cpd.)
ND
ND

Trace toluene
Trace toluene
Trace toluene
ND
ND
ND

Trace toluene
Trace toluene
Trace toluene
ND
ND
ND
ND

ND
ND (2 unk. cpd.)
ND (6 unk. cpd.)
ND (2 unk. cpd.)

ND
ND
ND

(2 unk. cpd.)
(3 unk. cpd.)

Trace toluene
(6 unk. cpd.)
ND
ND
ND (5 unk. cpd.)
ND

ND
ND

Station
Number

STM-1R

STM-2

STM-3

STM-4

STM-5

STM-6

STM-7A

Sample
Number

S-3
S-4
S-5
S-6

0.3

0.7
0.9
0.3
0.2

0.1
0.3



General Electric Company GZA File No. 7650.54
50 Fordham Road Property 04/13/90:bsr

Page 2 of 2

TABLE 17 (CONT'D.)

Station Sample Depth H-Nu
Number Number (feet) (Ppm) GC Results (ppm)

STM-8 S-1 0-2 1.3 ND (5 unk. cpd.)
S-1A 2-4 1.0 ND (3 unk. cpd.)
S-3 10-12 0.2 ND (3 unk. cpd.)
S-4 15-16.8 0.4 ND
S-5 20-22 0.4 ND
S-6 25-27 0.8 ND
S-7 34.5-36.3 0.7 ND
S-8 40-40.8 0.1 ND.

STM-9 S-1 0-2 0.3 ND (1 unk. cpd.)
S-2 5-7 1.5 ND
S-3 10-12 1.7 ND (2 unk. cpd.)
S-4 12-14 2.1 Trace toluene
S-5 15-17 1.4 ND
S-6 20-21 ND (2 unk. cpd.)

STM-10 S-1 0-2 0.4 Trace toluene
S-2 5.5-7.5 0.6 ND
S-3 13-15 0.9 ND
S-4 15-16.8 0.7 ND

Notes:

.1. Samples were obtained by GZA personnel during subsurface
exploration in October 1989 through January 1990; boring locations
are shown on Figure 4. See discussion in Section 4.31.

2. Samples were screened for volatile organic compounds (VOCs) in
GZA's Environmental Chemistry Laboratory, Newton, Massachusetts,
by an H-Nu photoionization analyzer and by GC. Analytical
methods, detection limits, and results are contained in
Appendix F.2.

3. H-Nu = total organic vapor levels, referenced to a benzene
standard.
GC = screening for VOCs using a gas chromatograph.
ppm = parts per million.
ND = none detected.
unk. cpd. = unknown compound(s) in sample is indicated by
chromatograph pattern.
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Generat ELectric Company

50 Fordham Road Property

Station No. TCE

GZA FiLe No. 7650.54

Page 1 of 2

TABLE WROFF-PRPERTY GROUNDWATER VOC (8240) RESULTS (ppb)

PCE 1,1-DCE T,1,2-DCE 1,1,1-TCA 1,1-DCA Other TotaL VOCs

STH-1S

STM-1N

STM-1D

STM-IR

STM-2S

STM-2M

STM-2D1

STM-2D2

STN-2R1

STM-2R2

STM-3S

STM-3D

STM-3R

STM-49

STM-4R

STM-5S

STM- 5R

STM-69

STM-6M

STM-6R1

STM-6R2

STM-7BS

STM-7BR

STM-7BR2

STM-8S

STM-8M

STM-8D

STM-8R

STM-9R

STM-1OS

STM-lR1

STM-10R2

PS-IS

PS- l-

PS-ID

PS-2S

PS-2M

PS-2D

PS-3

PS-4

PS-5S

PS-5D

PS-6

ND

ND (ND)

ND

ND

ND

ND (ND)
ND

ND

ND

ND

ND

ND

ND

ND

ND

26

ND (24)

ND

ND

ND

ND

ND

ND

ND

ND

54

130

11 (22)

7.8

8.7

80
140

9.8

23
460

ND

250

290

ND (ND)

67

220

43
ND

ND

ND (ND)
ND

ND

ND

ND (ND)

ND

ND

ND

ND

25

ND

ND

NO
ND

11

ND (ND)

ND

ND

41

ND

ND

ND

ND

ND

ND

9.2

ND (ND)

ND

150

2900
5400

ND

16

200

ND

79
100

ND (ND)

13

63

16

ND

ND

NO (ND)

ND

ND

ND

ND (ND)
ND

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND (ND)

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND (ND)
ND

ND

30
44

ND

ND

ND

ND

ND

ND

ND (ND)

ND

ND

ND

ND

ND

ND (ND) ND

NO,

ND

ND

ND (ND) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND (ND) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND (ND) ND

ND

ND

120
240

ND

ND

65

ND

18

25

ND (ND) N

35
68
ND

ND

ND

(ND)
ND

ND

ND

(ND)
ND

ND

ND
ND

ND

NDO

ND

ND

ND

ND

(ND)

ND

ND

ND

ND

NO

ND

NDO

ND
ND

ND

D(ND)

ND -

7.2

190

290

ND

ND

ND

ND

ND

ND

D(ND)

ND

NO

ND
ND

Ao

ND

ND (ND)

ND

ND

ND

ND (ND)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND (ND)

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND (ND)
ND

ND

ND

12

ND

ND

6.9
ND

6
ND

ND (ND)

ND

ND

ND

ND

ND
ND (ND)
ND

ND

ND

ND (ND)
ND

ND

ND

ND

ND

No

No

ND

ND

ND

ND (ND)
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND (ND)

ND

ND

15 1,2-DCA; 27 CLF

22 1,2-DCA; 37 CLF; 610 CLB

ND

ND

ND

ND

ND

ND

320 Acetone (ND)

ND

ND

ND

ND

J

ND

ND (ND)
ND

ND

ND

ND (ND)

ND

ND

ND

ND

25

ND

ND

ND

ND

37

ND (24)

ND

ND

41

ND

ND

ND

ND

NO

54

140

11 (22)

8

166

3,362
6,795

9.8

39
731.9
ND

343

415

320 (ND)
118

351

59
ND



General Electric Company

50 Fordham Road Property
GZA File No. 7650.54

Page 2 of 2

TABLE 19: OFF-PROPERTY GRtUNDWATER VOC (8240) RESULTS (ppb)

Station No. TCE PCE 1,1-DCE T,1,2-DCE 1,1,1-TCA 1,1-OCA

PS-7S ND ND ND ND ND ND NO NO

PS-7M ND ND ND ND ND ND ND NO

PS-7D ND N ND ND NO ND ND NO

PS-8S ND ND ND ND ND ND ND NO

PS-8M NO ND ND ND NO ND ND ND

PS-BD ND ND ND ND ND ND ND ND

Notes:

1. SampLes obtained by GZA personnel in January 1990 from existing monitoring wells and newly installed piezometers at

the 50 Fordham Road Property and surrounding areas. Sampling point designations are as follows (see Figure 4 for

locations):

STM-1 through STM-10: Monitoring well cluster installed by GZA in November 1989 to January 1990 along Concord St.

PSi1 through PS-8: Piezometer cluster installed by Pine & Swallow Associates, Inc. in February and March 1990.

2. Samples were analyzed in GZA's Environmental Laboratory in Newton, Massachusetts. Analytical methods, detection limits,
and results are contained in Appendix r.

3. 8240=Analysis for VOCs by EPA Method 8240; ND=None detected; ()=DupLicate analysis;

TCE=TrichLoroethene; PCE=Tetrachloroethylene; 1,1-DCE=1,1-Dichloroethene; T,1,2-OCEITotaL 1,2-Dichloroethenes;

1,1,1-TCA=1,1,1-Trichloroethane; 1,1-DCA=1,1-DichLoroethane; 1,2-DCA=1,2-Dichloroethane; CLF=ChLoroform;

CLB=Chltorobenzene.

4. A total of five trip and field blanks were collected in the January, 1990 STM round. No VOCs were detected.

Other TotaL VOCs



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54

TABLE 20: CONCORD STREET HORIZONTAL PERMEABILITY TEST RESULTS
gRan; of kh Best k Value

Station # Soil Sample(s) Date Tested Test Used ahu (ft/day) (ft/day)

STM-1M N/A 1117/90 Constant Head 70.9-91.6 91.0
STM-1 R N/A 1/18/90 Constant Head 1.47-1.86 1.84.
STM-2 S-4 and S-5 (*) 3/5/90 Soil Analysis 113. 113.
STM-2 S-2 and S-6 (*) 3/5/90 Soil Analysis i83 2.83
STM-2D1 N/A 1/18/90 Constant Head 20.9 - 26.8 26.1
STM-2R1 N/A 1/18/90 Constant Head 1.02 - 1.52 1.42
STM-3S N/A 1/17/90 Rising Head [To] 1.29 - 14.4 1.67
STM-3 S-8 3/5/90 Soil Analysis 25.5 25.5
STM-3 S--10 and S-1i (*) 3/5/90 Soil Analysis 8.50 8.50
STM-3D N/A 1/17/90 Constant Head 32,1 - 43.2 40.6
STM-6S N/A 1/18/90 Constant Head 28.0- 39.9 38.2
STM-6M N/A 1/17/90 Constant Head 57.2 - 70.4 70.4
STM-6R1 N/A 1/17/90 Rising Head [To] 0.0869 - 0.181 0.181
STM-8M N/A 1/18/90 Constant Head 118! - 153. 151.2
STM-8D N/A 1/18/90 Constant Head 50.7 - 67.5 66.3
STM-8 S-8 3/5/90 Soil Analysis 0.142 0.142
STM-9 S-3 3/5/90 Soil Analysis 8.50 8.50
STM-9R N/A 1/1/90 Falling Head [Wick] 0.028-0.037 0.037

References:
Rising Head [To]: Hvorslev (1951) time-lag method for rising head tests in well point-filter in

uniform soil.
Falling Head [Wick]: Hvorslev (1951) two-point failing head test performed in casing with

flush bottom in uniform soil.
Constant Head: Hvorslev (1951) two-point method for constant head test in well point-filter

in uniform soil.
Soil Analysis: Laboratory sieve analysis using the Kozeny-Carmen Equation (Bear, 1972).

Notes:
1. Best value refers to the value which appears to best reflect actual strata k value.
2. Packer tests performed during bedrock coring, as described in Section 4.52.
3. Soil Sample(s) refers to the sample(s) obtained during drilling upon which the soil analysis was

performed. See boring logs for information regarding location of samples.
4. N/A = Not Applicable.
5. () = Soil samples were composited for analysis.



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54

TABLE 21: CONCORD STREET PACKER TEST RESULTS|
Hydraulic Conductivity (ft/day)

Seation # Date. ested Depth Interval Groundwater Manual 'Earth Manual

STM-1 10/26/89 37.5-42.5 1.27 1.21
10/30/89 47.5-52.5 0.055 0.054

STM-2 11/30/89 70-75 0.100 0.093
11/30/89 75-80 0.075 0.069
11/29/89 80-85 0.081 0.075
11/29/89 85-90 0.075 0.069
11/29/89 90-95 0.061 0.056
11/29/89 95-100 0.067 0.062
11/29/89 105.5-110 0.279 0.273

STM-3 11/10/89 62-67 No Water Accepted By Bedrock
11/10/89 67-72 No Water Accepted By Bedrock

STM-4 11/16/89 17-21.5 0.720 0.661
11/18/89 21.5-26.5 No Water Accepted By Bedrock

STM-5 11/29/89 19.7-23.6 9.67 7.78
11/29/89 24.6-29.4 No Water Accepted By Bedrock

STM-6 12/6/89 38-43 No Water Accepted|By Bedrock
12/6/89 41-46 0.142 0.129
12/6/89 46-51 0.167 0.152

STM-7 12/12/89 22-26 1.85 1.65
12/12/89 27-31 0.526 0.51

STM-8 12/12/89 29.5-34.5 0.579 0.569
12/15/89 41.5-46.5 0.120 0.118
12/15/89 47-51.5 No Water Accepted By Bedrock

STM-9 12/28/89 35.5-40 No Water Accepted By Bedrock
STM-10 1/8/90 32-36 0.198 0.183

1/8(90 37-41 0.036 0.035

Notes:
1. Groundwater Manual refers to packer test method outlined by the U.S.

Department of the Interior Water Resources Technical Publication entitled
"Groundwater Manual" (1977).

2. Earth Manual refers to packer test method outlined by the U.S. Department
of the Interior Water Resources Technical Publication entitled "Earth
Manual' (1974).



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
Page 1 of 2

TABLE 22: OFF-PROPERTY GROUNDWATER ELEVATION INVENTORY

3-13-90

Station Date
# Installed

Screened G.S.
Interval Elevation

(ft. from G.S.) (ft.)

PVC
Elevation

(ft.)

Depth to Groundwater
Groundwater Elevation

(ft.) (ft.)

STM-lS
STM-1M
STM-1D
STM-lR
STM-2S
STM-2M
STM-2D1
STM-2D2
STM-2R1
STM-2R2
STM-3S
STM-3D
STM-3R
STM-4S
STM-4R
STM-SS
STM-5R,
STM-6S
STM-6M
STM-6R1
STM- 6R2
STM-7S
STM-7R1
STM-7R2
STM-8S
STM-8M
STM-8D
STM-8R
STM-9S
STM-9R
STM-10S
STM-10R i
STM-10R2

PS-1S
PS-1M
PS-1D
PS-2S
PS-2M
PS-2D
PS-3
PS-4
PS-S
PS-5D
PS-6

11/1/89
11/1/89
11/1/89
11/1/89
11/14/89
11/14/89
11/14/89
11/14/89
11/14/89
11/14/89
11/14/89
11/14/89
11/14/89
11/20/89
11/20/89
11/30/89
11/30/89
11/28/89
11/28/89
11/28/89
11/28/89
12/12/89
12/12/89
12/12/89
12/19/89
12/19/89
12/19/89
12/19/89
1/1/90
1/1/90
1/9/90
1/9/90
1/9/90

2/28/90
2/28/90
2/28/90

3/1/90
3/1/90
3/1/90
3/2/90
3/2/90
3/5/90
3/5/90
3/7/90

2-12
15-20
25-35

47.5-52.5
2-12
30-35
40-50
63-68
84-89

105-110
5-15

49.8-54.8
66.9-71.9

5-15
21.5-26.5
5.5-15.5
24.5-29.5

5-15
23-33
38-43
46-51

2.5-7.5
13-18

25.8-30.8
1-11

19.5-24.5
34.7-39.7
46.5-51.5

12-17
35-40
17-22

26.5-31.5
36-41

12-17
34.25-39.25
49.25'-54.25
12.5-17.5

34-39
49.1-54.1
2.7-7.7

12.9-17.9
13-18

24.1-29.1
11-16

83.2
83.2
83.2
83.2
79.4
79.4
79.4
79.4
79.4
79.4
83.3
83.3
83.3
88.5
88.5
89.1
89.1
84.7
84.7
84.7
84.7
82.8
82.8
82.8
79.2
79.2
79.2
79.2
96.9
96.9
96.1
96.1
96.1

75.9
75.9
75.9
75.7
75.7
75.7
75.9
76.7
78.7
78.7
75.9

83.3,0
83.29
83. 31
84. 0:6
79. 01
78.95
78.87
78. 9 6
78.97
79.0,0
82.9'3
82.8,9
82.9,0
88.06
88.28
88.48
88.60
84.28
84. 22
84.i6
84.05
82.58
82. 54
82.57
78.99
78.93
78.91
78.83
96.32
96.55
95.71
95.81
95.80

79.12
77.51
76.73
78.24
77.78
77.07
76.83
78.85
80.64
79.84
78.10

7.56
7.59
7.63
8.41
4.61
5.63
5.58
5.69
5.72
5.82
9.77
9.74
9.76
12.12
13.32
13.72
13.93
9.01
9.37
9.26
9.18
5.21
4.75
4.18
4.83
5.09
5.10
4.99
N/A

21.48
20.31
20.45
20.44

3.04
1.35
0.60
2.55
1.86
1.16
1.37
3.35
5.03
4.29
2.88

75.74
75.70
75.68
75.65
74.40
73.32
73.29
73.27
73.25
73.18
73.16
73.15
73.14
75.94
74.96
74.76
74.67
75.27
74.85
74.90
74.87
77.37
77.79
78.39
74.16
73.84
73.81
73.84

N/A
75.07
75.40
75.36
75.36

76.08
76.16
76.13
75.69
75.92
75.91
75.46
75.50
75.61
75.55
75.22



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54
Page 2 of 2

TABLE 22: OFF-PROPERTY GROUNDWATER ELEVATION INVENTORY

Screened
Date Interval

Installed (ft. from G.S.)

3-13-90
G.S. PVC Depth to Groundwater

Elevation Elevation Groundwater Elevation
(ft.) (ft.) (ft.) (ft.)

PS-7S 3/7/90 8.1-13.1 75.7 78.89 3.04 75.85
PS-7M 3/7/90 20.4-25.4 75.7 78.21 2.34 75.87
PS-7D 3/7/90 46.8-51.8 75.7 77.46 4.89 72.57
PS-8S 3/8/90 13-18 81.6 83.56 7.48 76.08
PS-8M 3/8/90 34.3-39.3 81.6 82.9:3 6.85 76.08
PS-8D 3/8/90 51.8-56.8 81.6 82.7:1 6.65 76.06

Notes:
1. Screened interval measured from ground surface during drilling.
2. EleVations determined by Dana F. Perkins & Associates, Inc. relative

to a NGVD datum.
3. Water levels measured by GZA on date referenced.
4. N/A = Not available.
5. G.S. = Ground Surface.

Station,



General Electric Company
50 Fordham Road Property

TABLE 23:

Top
Point

GZA File No. 7650.54

Page 1 of 2

VERTICAL HEAD DIFFERENCES (ft.)

Bottom 8/15/89 8/28/89 10/20/89
Point

10/30/89 3/13/90

GZA-101S
GZA-101M
GZA-101D
GZA-102S
GZA-102R1
GZA-103S
GZA-103R1
GZA-104S
GZA-104D
GZA-104R1
GZA-105S
GZA-105D
GZA-106S
GZA-106M
GZA-106D
GZA-107S
GZA-107M
GZA-107D
GZA-108S
GZA-108D
GZA-108RI

Pz- is
PZ-1M
PZ-1D
PZ-2S
PZ-4S
PZ-4D
PZ-SS
PZ-6S
PZ-6M
PZ-6D
PZ-7S
PZ-7D
PZ-8S
PZ-8M
PZ-8D
PZ-9s
PZ-9D

GZA-101M
GZA-101D
GZA-101R
GZA-102R1
GZA-102R2
GZA-103R1
GZA-103R2
GZA-104D
GZA-104R1
GZA-104R2
GZA-105D
GZA-105R
GZA-106M
GZA-106D
GZA- 10 6R
GZA-107M
GZA-107D
GZA-107R
GZA-108D
GZA-108R1
GZA-108R2

PZ-1M
PZ-1D
PZ-1R
PZ-2R
PZ-4D
PZ-4R
PZ-5D
PZ-6M
PZ-6D
PZ-6R
PZ-7D
PZ-7R
PZ-SM
PZ-8D
PZ-8R
PZ-9D
PZ-9R

-0.42
0.18

-2.49
0.08
0.07
0.01
0.76

-0.88
-0.08
-5.09
5.00

-45.86
-0.12

0.06
-9.86

-22.73
31.91
-0.19

0.03

-0.31
0.02
0.17

*

*

*

*

*

-0.03
0.01

-0.01

0.05
0.00
0.02

-0.0 i
0.99

-3.54
0.15
0.06

-0.54
0.09
0.00

-1.05
1.13
0.0?
0.08

-0.33
-0.02
0.03
0.0-1
0.12

-0.17
-0.03
-0.01
0.09

-2. 51
0.03
0. 1'4
0. 40

-0.06
0.07

-0.05
0.01

-0.01
-0.01
-0.20
0.010

-14.57
-12.99
27.48
-0.49
0.07

-0.02
-0.09

* -0.15
0.46

-0.18
-0.03
-0.03
0.01

-0.70
0.76
0.17

-18.98
-0.33
0.01
0.02
0.01
0.01
0.01
0.02

-0.02
0.09

-1.81
0.02
0.19
0.46

-0.18
0.08

-0.06
-0.02
0.02

-0.04
-0.12

0.01
-0.01

-26.34
26.32
-0.39

0.02

*
*

*

STM- is
STM-1M
STM-iD
STM-2S
STM-2M,
STM-2D1
STM-2D2
STM-2R i

0.34
-0.09
0.03

-0.10
0.00

-0.05
0.09
0.01

-0.01*

-0.01
0.00

-0.01
-0.04
0.03
0.03

-211
-0.01

-0.39
0.30

-0.33
0.07

-0.05
-0.13

0.01
-0.01
-0.12

0.00
-0.11

0.03
-0.04
-0.38

0.00

*
*

STM-1M
STM-i
STM-IR
STM-2M
STM-2D1
STM-2D2
STM-2R1
STM-2R2

-0.04
-0.02
-0.03
-1.08
-0.03
-0.02
-0.02
-0.07
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TABLE 23: VERTICAL HEAD DIFFERENCES (ft.)

8/15/89 8/28/89 10/20/89 10/30/89

STM-3S
STM-3D
STM-4S
STM-5S
STM-6S
STM-6M
STM-6R1
STM-7S
STM-7R1
STM-BS
STM-8M
STM-8D
STM-10S
STM-1OR1

PS-1Si
PS-iM
PS-2S
PS-2M
PS-5S
PS-7S
PS-7M
PS-aS
PS-8M

STM-3D
STM-3R
STM-4R
STM-5R
STM-6M
STM-6R1
STM-6R2
STM-7R1
STM-7R2
STM-8M
STM-8D
STM-8R
STM-10R1
STM-10R2

PS-iM
PS-1D
PS-2M
PS-2D
PS-5D
PS-7M
PS-7D
PS-8M
PS-8D

-0.01
-0.01
-0.98
-0.09
-0.42
0.05

-0.03
0.42
0.60

-0.32
-0.03
0.03

-0.04
0.00

0.08
-0.03
0.23

-0.01
-0.06
0.02

-3.30
0.00

-0.02

Notes:
1. Values in table indicate differences in water table elevation in

feet between the referenced "top point" and "bcttom point"
monitoring wells or piezometers as measured by GZA personnel on
the dates indicated.

2. Positive value denotes upward gradient; negative value denotes
downward gradient.

3. Blank spaces denote that data was not available for analysis.
In most instances, this is due to the fact that the well in question
had not yet been installed, and thus could notibe monitored.

4. An asterisk ("*") next to a tabulated value indicates that the value
observed is excessive and does not appear to reflect natural
conditions. At all locations at which such observations have been
made, subsequent monitoring has yielded values more in line with
typical regional conditions. At this time, the cause for the large
head differentials observed has not been definitely identified.

.Top
Point

Bottom
Point

3/13/90



L AO C C

0- -- - -1 - -J -J -1 "O -

001 CC C 0 00
. L ::L Z& 4 -"

41 .C a 4a!C
- C0 Lt 0 0' O

0O -4 .4 - -4 - L- O' 0(12
It .' - CA

:3 C a; C C * a

.- C o C
0 3 |@) cs
0 C E 4.

-a C o

"O O M M "O e- - C -- 4"

04>
A -u - C -

LI- NO 0 '0 '0 0 LCS
C-, M C

C ~CL 41-
O x x x x x -- -" L-

Ln in L L &L -

- N.0 N ' - oCL -'

ixx (D "
m x O *

. - c >K "00 M .2 .

C C
0--- r--02 EC

Ci 0 . 0 02 02 0. 0D C "~ - - ± Q.rC.
I-C- fe-- 41, -oCz (V C4ec .-

C- M ' L . Q.. -0 C. ' as
> 0 no m

0. C Mrn'- oM EM-'IL

X 0 . O> L >

2 =ov&u>oo'oaO3
Na C ' 0 C 13-0

-iO m - m c u
wL Z) U42 PA 0V) C ('.m0 10.01 LA 4'UCa4ICm41 0 441 CD

, 0 - NA .0 en-- i- c CL C
0 N ad C

C- 0N NO 4-O NO -O 000401 ;

- o a-CL L 0 0

'a -- -m -r13@ m&3 .. " '' .0 '0 "O f- 3 R C10 ^ --L " 04O O00 .
LA - - Ce-4141's - mV

O - -' 0 - 0- 0-' 0- @C C Ei-' C -0
LE 4 a4 4 4 .4 M .E - c C. -

C -N -N .N DN -N c - O M U4-'
L. In N LN IN DN N C CL MOC .L 3-

p0 m -- m c 'L m L 4 f C -
-E L.m .

cn tSC4== 1 U .C C -
(12 00 4C.C' *-LA C C

13 o 0 . >- Q, 0-W -4 41 C -a

C C -- -C 4. CL C
ce >L416 -

4 -J . -J -J JA -j ....J ..J C1L- 0 0 LOC a
X: *0 1* %.%. %% %. %.% *41-0 t -o' -

n - m I" 00 020 3-c to Cm a o
CA4 zi 4 a t ZL :EE1Im QC v " L

C0 C 0 -s L- 
N0' r- N LA O L Ln O Om 0(D 3 C o L-

u 040 N * o'r Q C0a- C CC' --
C -n P'. -0 - - I - .I ''>.-0 n m a w - -

0 -O r) Na 0cc 0*- 41 2 4- >. Li PN 'ON.0 PAN- N.4 .- O 41 4..5 02 fIC ' C 0
C341 020@.0 .C4-4.'6>-C.C .r

D- L. 0" C L la L ?
E C .

- -=C - "O

0 0 C E 04 W L 0c
u E X L - 0 4 L a D 0 L'"

00 0 0-C C EC * 4o --

o -4 @) . w V 0 E m E -0,-'- E 0 - =.C W @--
0 13 " v - A 'a 13 "O U) "OL" Ome . J:u CP Q :; >

ucc C L L "O L. L- W- 0 C0
.C 0 i 0 *L 0 E C-.- * r -- O

E . .. . . CoL- O-3E UL 4- 2 O ci>
CCE @' C- " U C ECC -- 0-' C 4-.-1 - 0 l a 1- 1 11C

-J "O O 0 > pm 4 3 v (D' z > > ) > 0 > 0 S----. 4-* " 134 > -
I- . . I 2 -0 r u C a N O W -- ' JJ

1,-JO 1) w0" .0 w 'w w Uw w 0- wC0@2*-rn-O L.rC U41u O)OC
Cu. iS fS:J S LS '0 r3 !- " 0.I-'-- 4-.:-4 .'-C4>

C O nJ no no -jJ -1 C'm E L O--0
SU. (a 0 LO . J . . - 0

SwJ tL - o --
410 L3Li u L) 0 0
0 LA 42 . > 0 - WU efJ' tA N



General Electric Company

50 Fordham Road Property

File No. 7650.54

04/19/90:bsr

TABLE 25

SUMMARY OF SOLUTE TRANSPORT CALCULATIONS: FORMER TANK K AREA

Mean
Concentrationi

(ppb)Compound

Benzene

Toluene

Ethylbenzene

Xylenes

Notes:

114

1,260

232

1,760

MCL or Proposed

MCL
2

(Ppb)

5

Necessary

Dilution

Factor
3

Distance over which

Necessary Dilution

'is Estimated to Occur
4

23 850 feet from site boundary

2,000

700

10,000

1. Geometric mean of the two overburden wells in the former Tank K area.

2. MCL = Maximum Contaminant LeveL - enforceabLe federal standard for public water supplies.

3. The dilution factor needed to reduce groundwater concentrations in the former Tank K area to

below current federal drinking water standards/guideLines. CaLcUlated by dividing the average

concentration in the former Tank K area by the corresponding federal standard/guideline. Where

the current average concentration is already below the federal value, no dilution factor was

calculated.

4. Distance downgradient of property boundary over which necessary diLution to achieve federal

drinking water standards/guidelines is estimated to occur based on areal recharge. Calculated

by comparing the area of potential recharge in the immediate Tank K area to the area of

potential recharge downgradient of the Tank K area.



TABLE 26

DRINKING WATER STANDARDS & GUIDELINES
FOR COMPOUNDS DETECTED IN

GROUNDWATER

MASSACHUSETTS DRINKING WATER FEDERAL STANDARDS
COMPOUND STANDARDS GUIDELINES

MMCLs MCLs MCLGs

(mg/i) (mg/i) (mg/l) (mg/i)

VOLATILE ORGANICS

Benzene 0.005 0.005 0
Ethylbenzene 0.7 0.7 * 0.7 *
Toluene 2 2 * 2 *
Xylenes (total) 1 10 * 10 *

1,1-DCE 0.007 0.007 0.007
cis-1,2,-DCE 0.07 0.07 * 0.07 *
trans-1,2,-DCE 0.07 0.1 * 0.1 *
Tetrachloroethene 0.005 0.005 * 0 *
Trichloroethene 0.005 0.005 0
Vinyl Chloride 0.002 0.002 0

INORGANICS

Arsenic 0.05 0.05
Copper 1.3 1.3 *
Cyanide 0.14
Zinc 5.0 **

NOTES:

1. Massachusetts Standards and Guidelines obtainedifrom: Massachusetts
Department of Environmental Protection, 1989. Guidance for Disposal
Site Risk Characterization and Related Phase IIIActivities - In
Support of the Massachusetts Contingency Plan. Office of Research
and Standards. May 17, 1989. Update: October 1989.

2. Federal Standards taken from: National Primary;and Secondary
Drinking Water Regulations, 40 CFR Parts 141, 142 and 143. Values
listed with an asterisk (*) are proposed standakds, as listed in
50FR46936 (November 13, 1985) and 54FR22062 (May 22, 1989). Values
listed with a double asterisk (**) are secondary MCLs.
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THLSE 26A

ANrICIPATED BACK=N LEVELS OF MAIB I N SOIS

Concentration Range in Natural soils (mj/kg or %)

Silresim Site
ackgroundBowen Friberg et. al.

Aluminum
Antinony
Arsenic
Barium
Beryllium
cadnium
Calcium
Chromium
Cobalt
Copper
Iron
sad
Agnesium

Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

3.2-6.9%

1-50
100-5,000
0.2-10
0.2
0.3-1.5%

5-1,000
1-50
2-100

1.4-4.2%
2-200

0.2-0.6%
200-5,000

0.02-0.2
5-500

0.75-2.4%
0.1-2.0
0.1-1.0

0.15-1.5%
20-500
10-300

1-30%
2-10

0.1-4.0
100-3,000
0.1-40

0.01-0.7
0.7-50%

5-3,000
1-40
2-100

0.7-55%
2-200

600-6,000
100-4,000

0.01-0.3
10-1,000

0.04-3%
0.01-2
0.01-5
750-7,500

20-500
10-300

40

<1

0-250

2-200

1-10
0-50

0.7->0%
<1-8.8

<0.1-73
10-1,500
<1-7

0.01-28%
1-1,000

<0.3-70
<1-700

.-01->10%
<10-300

0.o005-5%
<2-7,000

0.01-3.4
<5-700

0.005-3.7%
<0 . 1-3.9

<0.05-5%
<7-300
<5-2,900

1. - Indicates no data reported. Concentrations in pf unless indicated as percent (%).
2. References: Fuller - Movment of Selected Metals. Abestos, ad Cyanide in Soil:

Applications to Waste Disposal Problems by Wallace H. Fuller (EPA-600/2-77-020). Bowen -
$J. M. Bowen, "Tsic Elements in Biochemistry," Aeademic Press, N.Y., 1966. Friberg et.
al. - Handbook on the Tcxicology of Metals Lars Friberg, Smnar F. Nordterg and Velimir
B. Vouk, eds., Elsevier/North Holland Bimmedical Press, Amsterdam, 1979. USGS - Hansford

Shacklette and Josephine Boerngen, "Elment Concentrations in Soils and Other Surficial

Materials of the Contenninnus United States" (USGS Paper 1270, 1984).
3. USGS data fro eastern U.S.

Element Fuller

5-24

0.2-3.1

11-30

11.4-65

5.5-178

<0.1-1.8

<0.5-3.1
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2.00 PHASE II - COMPREHENSIVE SITE ASSESSMENT

2.10 OBJECTIVES

The objectives of the Phase II - Comprehensive Site Assessment
will be to undertake the following tasks rellated to subsurface
contamination attributable to the 50 Fordham R'ad property:

1. Locate and characterize potential source areas of subsurface
contamination;

2. Characterize groundwater flow fields, in horizontal and
vertical directions, to understand potential contaminant
migration pathways;

3. Evaluate the potential role that subsurface drainlines may
have on contaminant migration;

4. Describe and assess the hydraulic properties of the
overburden materials and bedrock;

5. Evaluate the nature, and horizontal and vertical extent, of
contamination in soil and groundwater;

6. Identify potential downgradient receptors; and

7. Evaluate the potential impact of contamination on
downgradient receptors.

2.20 SCOPE OF WORK

The proposed studies will be performed in a sequential manner.
During the Phase II Assessment, subsurface contamination
attributed to the 50 Fordham Road property will be evaluated by
proceeding progressively downgradient with subsurface
explorations. This staged methodology will allow for the
periodic re-evaluation of hydrogeologic and analytical data so
that technically sound decisions can be made regarding the number
and locations of proposed monitoring wells. Plans are for
proceeding progressively downgradient with subsurface
explorations to trace contamination attributable to the
50 Fordham Road property to the limits, to the extent necessary,
of the "plume area" identified by Camp, Dresser & McKee, Inc.
(CDM) in their November 1986 Town of North Reading Water Supply
Rehabilitation Study report (see CDM Figure No. 6).



V I

It is impossible to define the specific Scope of Work to be
followed beyond the 50 Fordham Road property without the benefit
of hydrogeologic and analytical data from the 50 Fordham Road
property. Thus, the Scope presented herein is a best present
estimate of the tasks that will be required.

It is noted that some of the activities outlined herein will
require gaining access to municipal and private properties to
measure water levels, install piezometers/monitoring wells,
survey piezometers/wells and collect samples. DEQE assistance in
gaining access to these properties will likely be required and is
hereby requested.

As the source(s) and extent of subsurface contamination
attributable to the 50 Fordham Road property (i.e., in the
vicinity of the Stickney Well and to the southeast) are unknown,
a Phase III Remediation Feasibility Study that solely addresses
subsurface contamination on the 50 Fordham Road property is
planned at the present time. The Phase III study will be
initiated subsequent to completion of the planned subsurface
exploration work on the 50 Fordham Road property, but prior to
completing the overall remedial investigation (see Section 4.00
for further discussion).

The following task descriptions further outline the scope of this
work, and the content of a report that will document the results
of the proposed study. Procedures for accomplishing the proposed
studies will be documented in the reports. Note that the scope
of the tasks described is preliminary; modifications to this
scope may be required based on the results of the early
investigative tasks.

TASK 1: INITIAL MONITORING WELL AND SURFACE WATER SURVEY,
EVALUATION OF GROUNDWATER AND SURFACE WATER FLOW
DIRECTION

Little information on groundwater flow direction and gradient in
the vicinity of the 50 Fordham Road property is presently
available. An initial data collection effort is proposed to
generate this information. All existing wells on the 50 Fordham
Road property and selected wells located beyond 50 Fordham Road
property will be surveyed for elevation (if permission can be
obtained for access). Groundwater level measurements will be
obtained from the monitoring wells and adjusted to elevations
above mean sea level to produce a preliminary groundwater contour
and flow direction plan. Results of this task will be used to
aid in selecting locations for piezometers and monitoring wells
(to be installed during subsequent Tasks 5 and 6). This effort
will reduce the chance of installing piezometers and wells in
areas which may not be directly downgradient of potential
subsurface contaminant source areas.

3



Stakes will be placed in the drainage ditch, located at the
eastern edge of the 50 Fordham Road parking lot. The stakes will
be surveyed for elevation. Measurements of surface water
elevations obtained at each stake location will be used to
evaluate surface water flow direction, and possible groundwater
discharge/recharge conditions relative to the ditch.

TASK 2: TANK E SAMPLING AND ANALYSIS

If liquid/sediment is present, one sample will be collected from
the space between Tank E (locations shown on Figure 2) and its
underground concrete secondary containment vault. The sample
will be analyzed for VOCs (via EPA Method 827 0), semi- and non-
volatile organics (Method 8240) and petroleum hydrocarbons (via
the U.S. Coast Guard fingerprinting method).

TASK 3: TEST PIT EXCAVATIONS ALONG DRAINLINES, 001 AND 002 AND
SEDIMENT SAMPLING

Previous analyses of effluent from drainlines 001 and 002 on the
50 Fordham Road property (refer to Figure 2 for locations)
suggests that VOCs may have, in the past, been transmitted by the
drainlines. Photographs of the site taken during construction
indicate that the trench for the 001 draibline was probably
excavated or blasted into rock and subsequently backfilled with
(permeable) granular fill upon installation of the pipe. The 002
drainline was probably also backfilled with granular fill, also
possibly more permeable that the surrounding soils. It is
believed that these drain lines or their backfill trenches
intersect the water table, at least periodically. To evaluate
whether the drainline trenches may be acti'ng as preferential
migration pathways for subsurface contamination and if the
possibility exists for infiltration of contam6inated groundwater
into the drainlines, a series of test pit excavations are
proposed.

Soil and water samples collected from the test pits will be
screened in the field for the presence of volatile compounds with
an HNu Model No. PI-101 photoionization detector (HNu) and a
portable gas chromatograph (GC). Prior to backfilling, a single-
level piezometer will be installed in each excavation where
volatiles are detected and groundwater is encountered. The
piezometers will consist of small diameter (e.g., 1/2- to 1-1/4-
inch) slotted PVC pipe attached to solid ri!er pipe. Glues or
solvents will not be used in constructing piezometers. The top
of the piezometers will -be fitted with flush-mounted roadway
boxes. It is anticipated that three test pies will be excavated
along each of the two drainlines; tentative locations for the
test pits, and possibly piezometers, are showh on Figure 2. Upon
installation of additional piezometers, as described in Task 5,
water level measurements will be made and groundwater samples

4



will be collected. Samples will be screened for VOCs with a GC
using static headspace techniques. These piezometers will
provide information on horizontal groundwater gradient and semi-
quantitative analytical data which will be used to assess the
need for, and if appropriate, plan the locations for additional
groundwater monitoring wells. The test pit excavations will be
asphalt-patched after backfilling.

Additionally, shallow soil/sediment samples will be collected
from the area of the two (001 and 002) drainline outfall
structures. Composite soil/sediment sample will be subsequently
analyzed for VOCs and semi- and non-volatile organics via EPA
Methods 8240 and 8270, respectively.

TASK 4: SHALLOW SOIL GAS SURVEY

To further evaluate whether the area around former gasoline Tank
K on the 50 Fordham Road property (see Figure 2 for location) may
be acting as a passive source of groundwater contamination,
additional shallow soil gas survey work will be conducted. This
work will focus on the immediate vicinity and the area
anticipated to be downgradient of the former tank. Approximately
ten to fifteen shallow soil gas samples will be obtained from
this area. following the procedure outlined below. Should the
results of the soil gas analysis indicate the presence of
volatile organics, one or more piezometers (see Task 5) will be
installed to screen groundwater for the presence of contaminants.

Soil gas samples will be obtained by driving a .probe into the
soil with a hand-held impact or power rotary hammer to a depth of
approximately 3.5 feet. The probe will then be retracted about
six inches; soil gas will be collected using a pump connected to
the top of the probe. The soil gas will be screened with an HNu
until the concentration of VOCs evacuated appears to stabilize.
A soil gas sample will then be collected and analyzed in the
field using a portable GC. After each sample, the probe will be
rinsed with distilled water and ambient air will be run through
the pump.

TASK 5: INITIAL PIEZOMETER INSTALLATION

If judged necessary based on the Task 3 results, up to 6 single-
level piezometers will be installed parallel to, but outside of,
the two drainline trenches - (see Figure 2 for tentative
locations). The piezometers outside the trenches will be
screened at the same depth as those within the trench (installed
during Task 3). Comparison of hydraulic head measurements and
analytical data obtained from piezometers inside and outside the
trenches for the drainlines will be used to evaluate whether the
drainlines/trenches are acting as groundwater "sinks" and
possible contaminant transport pathways.

5



Multi-level piezometers will be installed in additional locations
(not associated with the drainlines evaluation) to provide
information on horizontal and vertical groundwater gradient
directions and semi-quantitative analytical data which will be
used to plan locations for groundwater monitoring wells from
which quantitative water quality data will be obtained. The
borings executed for installation of these piezometers will also
allow for the assessment of subsurface geologic conditions.
Tentative locations for these piezometers are shown on Figure 2.

Due to the expected bouldery nature of the fill under the
50 Fordham Road property, the borings for piezbmeter installation
will be advanced by a drill rig. At each ldcation (see Figure
2), one boring will be executed to the top of bedrock and the
bedrock will be subsequently cored a total depth of ten feet.
During drilling, split spoon samples will be collected and
screened for the presence of volatiles with an HNu. Should
levels of volatiles exceeding 1 ppm (as measured on an HNu-101)
be detected in soil samples collected from' immediately above
bedrock, special drilling procedures will be followed. Four to
six inch casing will be advanced into competent bedrock to
minimize the chance of cross-contaminating the overburden and
bedrock aquifers. The casing will be flushed with municipal-
supplied water and then filled with a grout mixture of portland
cement and bentonite powder. The grout will be allowed to set
and the solidified grout will then be cleaned out with a roller
bit to two feet above the overburden/bedrock interface. The
remaining grout will be cored to the bedrock surface. Bedrock
will then be cored to a depth of ten feet. During coring, the
Rock Quality Designation (RQD) will be recorded. Upon completion
of coring, the corehole will be flushed with water and a packer
test will be conducted according to methods outlined in the Earth
Manual, U.S. Department of the Interior (1974). A suitable
length of 1/2 to 1-1/4-inch slotted PVC pipe attached to a solid
riser pipe will be installed and isolated in the corehole. Glues
or solvents will not be used to construct wells. Two separate
piezometers will also be installed in the overburden at each
location, with one isolated in till (if present) and the other
isolated in the outwash or ice-contact deposits (if present).
Piezometers will be installed in the overburden only if
groundwater is encountered there during drilling.

All of the piezometers, including those identified in Task 3,
will be surveyed to allow water level measurements to be adjusted
to elevations above MSL. An updated groundwater contour plan
will be prepared using measurements from all monitoring wells and
piezometers. Groundwater from both the multi-level piezometers,
and the single-level piezometers associated'with the drainlines
evaluation, will be purged by means of a peristaltic pump and
sampled with a small diameter bailer. Samples will be screened
for VOCs with a GC using static headspace techniques.

6



TASK 6: INITIAL MONITORING WELL INSTALLATIONS

Results of the groundwater elevation measurements and semi-
quantitative screening of groundwater collected from test pits
and piezometers will be evaluated to identify locations where
groundwater monitoring wells will be installed, and the number of
wells (levels) needed at each location. The exact number and
location of wells cannot be determined at the present time.
However, it is known that wells GZA-101 through GZA-108,
approximately located on Figure 2, will be required. These
locations were proposed in the December 1988 Progress Report/
Work Plan, which has been conditionally approved by the DEQE. At
each of these locations, cluster wells consisting of one well
sealed in bedrock, and if a sufficient thickness of saturated
overburden exists, one to two additional wells (depending upon
the saturated thickness and number of soil units) will be
installed in adjacent borings. Should bedrock be cored to depths
exceeding ten feet (as described below) two gas-driven
groundwater samplers will be installed in each of the bedrock
coreholes in lieu of a single bedrock well. Gas-drive samplers
will allow for measurement of hydraulic heads and the assessment
of water quality from discrete zones at different depths in the
same borehole. The rationale for each proposed well/well cluster
location is described below:

GZA-101 - has been requested by DEQE to evaluate the area in the
vicinity of Tank F.

GZA-102 - is proposed for an area suspected to be currently
downgradient (under Stickney Well non-pumping
conditions) of the former GE underground tank farm
area.

GZA-103 - is proposed for installation directly in the former GE
underground tank farm area.

GZA-104 - is proposed for an area that is suspected to have been
downgradient of the GE underground tank farm area when
the Stickney Well was pumping.

GZA-105 - is proposed for an area that is suspected to be
currently downgradient of the former GE underground
tank farm area (under Stickney Well non-pumping
conditions).

GZA-106 and GZA-107 - are proposed for locations along the
eastern 50 Fordham Road property line that may have
been downgradient of the former underground tank area
when the Stickney Well was pumping and in a current
downgradient direction (under static groundwater
conditions), respectively.

7



GZA-108 - is required by DEQE to evaluate the area believed to be
downgradient of the former magnesium chip disposal
area.

At multi-level well locations where groundwater contamination in
the deeper portions of the aquifer and/or in bedrock is detected,
special precautions will be taken during 'the drilling, as
previously described in Task 5, to minimize the chance of cross-
contamination between the bedrock and overburden aquifers. It is
anticipated that this procedure will be followed at locations
GZA-102, GZA-103, GZA-104 and GZA-105.

In locations where groundwater contamination is detected, special
testing of the bedrock will be conducted during drilling to
establish the depth to which contaminants may have migrated.
This data will be required to evaluate remediation alternatives
to address contamination which may be present in the rock.

Coring of the bedrock will be conducted at five foot intervals.
After each interval is cored an inflatable pa6ker system will be
lowered into the corehole and inflated to isolate a portion of
the corehole. A minimum of three volumes of water beyond that
lost to the rock during drilling will be purged from the packer
system by means of a pump (if depth allows), or a nitrogen gas
lift system similar to that employed by gas-drive groundwater
sampling systems. A sample will then be collected and screened
in the field with a GC for the presence of VOCs. Bedrock coring
and groundwater sampling will be continued uAtil total volatile
organic levels decrease to less than 0.5 paits per million, or
until rock with an RQD exceeding 75% is endountered. Bedrock
showing an RQD above 75% is considered of good quality according
to Deere (1968).

Upon completion of the coring, gas-drive samplers will be
isolated at the bottom and near the top of the cored section of
bedrock. These samplers will allow for the measurement of
hydraulic heads in the bedrock to evaluate vertical hydraulic
gradients and will serve as groundwater monitoring points to be
used during the Phase II Assessment (see Task 7). Additionally,
installation of two samplers will assist in etraluating changes in
vertical heads in the bedrock which may occur if a pump test is
conducted during the Remediation Feasibility Study (see Task 3
discussion in Section 3.00), and to assess the effectiveness of
a groundwater recovery system (if one is installed at a later
date to remediate contaminated groundwater in the bedrock
aquifer).

At each proposed on-site cluster well location, one to two 1-1/2-
inch PVC wells will be installed in the overburden in separate
borings, if a sufficient saturated thickness is found to occur in
the overburden. The wells will consist of slotted PVC pipe
attached to solid riser pipe. Glues or solve'nts will not be used
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to construct wells. The depth at which the wells will be
screened will be contingent upon results of HNu screening of soil
samples taken during execution of borings and on the thickness
and type of glacial deposit.

Following installation of all monitoring wells, the wells will be
developed by surge bailing or pumping (or repeated purging for
gas drive samplers). Well development is necessary to remove
fine soils that may be in the well casing as a result of drilling
and to improve the hydraulic communication between the
wellscreen, screen packing material and the aquifer.

Following well development, variable head tests will be conducted
in the wells to generate hydraulic conductivity values for the
overburden deposits and bedrock. Wells will then be surveyed for
elevations, water level measurements will be taken, and a revised
groundwater contour plan prepared.

TASK 7: INITIAL GROUNDWATER SAMPLING AND ANALYSIS

Following a two-week period to allow for dispersion of water used
during drilling and to allow for stabilization of the water
table, both selected existing and newly installed on-site
monitoring wells will be purged and sampled. (Sampling
procedures are discussed in Appendix A.) Groundwater samples
will be analyzed for VOCs (via EPA Method 8240). Groundwater
samples from wells GZA-101, GZA-103, GZA-106 and GZA-107 will be
analyzed for total petroleum hydrocarbons (PHC) by the U.S. Coast
Guard fingerprinting method, pH, base/neutral and acid-
extractable organics (via EPA Method 8270), specific conductance,
iron, manganese, priority pollutant metals (after filtering and
acidification),fluoride, chloride, nitrate, sulfate, TOC, and
TSS. All analyses will be performed by a State of Massachusetts-
certified laboratory.

TASK 8: SOIL SAMPLING AND PRC ANALYSIS

Volatile PHCs have been detected in shallow soil gas in the
vicinity of Buildings 1 and 3 on the 50 Fordham Road site. It is
possible that these PHCs may be associated with a petroleum
product (known as Stoddard fuel or solvent - Type II) used by GE,
which was formerly stored in the underground tank farm. In
addition to volatile PHCs, Stoddard fuel is believed to also
contain semi-volatile and/or non-volatile PHCs. One or more
unsaturated-zone soil sample(s) from the boring well to be
installed in this area (during Tasks 4, 5 and 6 -- i.e., at
locations GZA-103 and- PZ-2) will be analyzed via PHC
fingerprinting to initially assess whether the PHC soil
contamination includes semi- and non-volatile organics.

If semi- and non-volatile PHC contamination is detected,
additional unsaturated-zone soil sampling and laboratory PHC
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analysis will be required. Additional sampling and analysis
would consist of installation of shallow soill borings (with a
drill rig) to the water table on an approximate 50-foot square
grid in the area, collection of a composite soil sample from each
boring, and subsequent laboratory PHC fingerprint. analysis. The
drilling/sampling would initially be limited to the area roughly
bounded by the 001 drainline, Building 1, the fence line to the
east of Building 3, and the southern end of Building 3/northern
end of the Regulated Substance Storage Building (see Figure 2).

TASK 9: SUPPLEMENTAL PIEZOMETER INSTALLATION

Due to the inaccessibility of the off-propdrty wetlands by a
conventional drill rig, hand or machine driven, single or multi-
level groundwater piezometers will be installed at eleven
locations between the 50 Fordham Road property boundary and
Concord Street. Locations in which these piezometers are
anticipated for installation are shown on Figure 3. Again, DEQE
assistance in gaining access to municipal and!private properties
will be required. Additional piezometers will likely be
installed should hydrogeologic and analytical data generated from
the eleven piezometer locations indicate the need. Piezometers
will be installed to:

1. Evaluate the location of the suspected grIoundwater divide in
the vicinity of the GE wastewater treatment facility;

2. Evaluate horizontal and vertical groundwater flow fields;
and

3. Provide points from which groundwater samples can be
collected and subsequently screened to assess, on a semi-
quantitative basis, the spatial distribution of subsurface
contamination.

The piezometers will consist of small diameter (1/2-inch to 1-
1/4-inch) steel pipe which will be slotted or screened for 3 to
10 feet. The slotted/screened sections will be attached by
threaded or welded couplings to solid riser pipe. Glues or
solvents will not be used in constructing piezometers. The pipe
will be steam cleaned and washed in soapy watier, methanol, and a
clean water rinse prior to installation.

The shallow piezometers will be, installed by sledge hammer and
the deep piezometers will be installed by vibra-hammer,
jackhammer, portable tripod rig or equivalent. It is anticipated
that at each location, one piezometer will be installed to the
top of glacial till (if present) or refusal; another piezometer
will be screened in the outwash deposit ovetlying the till; and
the final piezometer will be screened immediately below the peat
layer (if present).
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The number of piezometers installed at each location will be
contingent upon geologic conditions. If conditions allow (ideal
conditions being fine to medium sand) an effort will be made to
install three piezometers per location to generate vertical
hydraulic gradient and water quality data. If the aquifer
material contains boulders and/or cobbles, the piezometers will
be driven to the maximum depth allowable.

Upon completion, the piezometers will be surveyed for elevation,
water level measurements will be taken and a revised groundwater
contour and migration plan prepared. Subsequently, the
piezometers will be purged by means of a peristaltic pump and
sampled by small diameter bailer. Groundwater samples will be
screened for VOCs with a GC by static headspace techniques.

TASK 10: SUPPLEMENTAL MONITORING WELL INSTALLATIONS

The number, location and depths of monitoring wells to be
installed to the southeast of the 50 Fordham Road property will
be contingent upon the hydrogeologic and analytical data
generated by the piezometer installation and groundwater sampling
efforts. Monitoring wells will be installed and sampled in
stages starting at locations immediately downgradient of the
site, and moving in a downgradient fashion. This staged
methodology will allow for the periodic re-evaluation of
hydrogeologic and analytical data so that technically sound
decisions can be made regarding the number and locations of a
proposed monitoring wells. Plans are for proceeding
progressively downgradient with subsurface explorations to trace
contamination attributable to the 50 Fordham Road property to the
limits, to the extent necessary, of the "plume area" identified
by Camp, Dresser & McKee, Inc. (CDM) in their November 1986 Town
of North Reading Water Supply Rehabilitation Study report (see
CDM Figure No. 6).

Due to the inaccessibility of a conventional drill rig to the
wetlands, permanent monitoring wells will be installed only
adjacent to existing access roads across the wetlands or near
paved roadways and highland areas adjacent to wetlands. DEQE
assistance will likely be required to gain access to private
properties. During drilling, split spoon samples will be
collected and screened in the field (using an HNu) for the
presence of volatile organics. Selected soil samples will be
taken for gradation analyses, from which hydraulic conductivity
values will be estimated. Field permeability testing will be
conducted during the drilling at selected depths in different
soil units to derive hydraulic conductivity values. When bedrock
is encountered, it will be cored to a depth of ten feet. The RQD
will be determined and the corehole will be packer tested, as
described in Task 6.
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Two borings will be executed at each well location. Gas-drive
samplers will be isolated in the bedrock corehple and in the till
(or above the till if HNu screening indicates VOC contamination
does not permeate the till). A 1-1/2-inch PVC well will be
isolated in the outwash in the same borehole. The wells will be
constructed of slotted PVC pipe attached to, solid riser pipe;
glues or solvents will not be used. A separate borehole will be
executed adjacent to the initial borehole in which a 1-1/2-inch
PVC well will be installed, with the screen spanning the water
table.

Based on our current understanding of the hydrogeologic regime of
the off-site area, it is anticipated that mo nitoring wells will
be required in about six to eight locations.

Upon completion of each stage of installation, the wells will be
surveyed for elevation and developed. Variable head permeability
tests will be conducted in the 1-1/2-inch PVd wells. An updated
groundwater contour and migration plan will be prepared based on
the well survey and a round of water level measurements.

TASK 11: SUPPLEMENTAL GROUNDWATER SAMPLING AND ANALYSIS

As each stage of drilling is completed and wells are installed
and developed, samples will be collected from the newly-installed
wells and selected existing CDM wells, and an'alyzed for VOCs by a
State of Massachusetts-certified laboratory according to EPA
Method 8240. Analytical results will be evaluated to judge
whether an additional stage of drilling is required to further
define the limits of the plume. Should additional drilling be
necessary, adjustments to the preliminary project schedule
presented in Section 4.00 will be necessary.

TASK 12: GROUNDWATER MODELING

The objective of the modeling will be to evaluate the current and
future fate and transport characteristics of the contaminant
plume and, if appropriate, assist (during the Phase III study) in
identifying and evaluating various groundwater remediation
scenarios. Due to the complex nature of t-e aquifer (i.e., the
existence of wetlands, surface water bodies, and stratigraphic
units with varying hydraulic conductivities), a numerical model
is proposed.

To meet the objectives of simulation modeling, the MODFLOW three-
dimensional model, developed by the U.S. Geological Survey
(McDonald and Harbaugh, 1984), will be dsed. MODFLOW is a
modular finite-difference groundwater model that can simulate
two-dimensional and three-dimensional transient flow in
anisotropic, heterogeneous, layered aquifer systems. The modular
design of the program allows great flexibility in independently
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examining different combinations of hydrologic features (rivers,
boundary conditions) and external stresses (wells, recharge,
evapotranspiration).

The model will be calibrated with field data provided by the
existing wells and the proposed piezometers. The results of the
preliminary model run will be used to help direct the monitoring
well installations. The model will be re-calibrated as
additional hydrogeologic data is generated from any future well
installation efforts.

TASK 13: ENVIRONMENTAL AND PUBLIC HEALTH RISK CHARACTERIZATION

A public health and environmental risk characterization will be
conducted in a manner consistent with elements of the
Massachusetts Contingency Plan (MCP), 310 CMR 40.545 (3) (g) and
(h). The risk characterization will be based on the current and
reasonably foreseeable uses of the 50 Fordham Road property and
the environment.

The public health and environmental risk characterization will be
conducted in a manner consistent with DEQE's Draft Interim
Guidance for Disposal Site Risk Characterization; and will be
comprised of hazard identification, exposure assessment, dose-
response assessment and risk characterization. The need for
further remedial action will then be evaluated.

TASK 14: PHASE II REPORT

A Phase II - Comprehensive Site Assessment report will be
prepared which will include:

1. A summary of findings and conclusions;
2. The Phase II scope of work;
3. Physical site characteristics;
4. Source(s) and extent of release(s) of oil or hazardous

materials;
5. Characterization of oil or hazardous materials;
6. Identification of background levels of oil or hazardous

materials;
7. Evaluation of the transport of contaminants

attributable to the 50 Fordham Road property;
8. Identification of exposure points and evaluation of

exposure point concentrations;
9. characterization of risk of harm to human health;

10. characterization of risk of harm to safety, public
welfare and the environment;

11. Conclusions;
12. Recommendations for future actions; and
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13. Appendices including the following:

a. Raw data and summary of data; and
b. Documentation of revisions to the approved scope

of work.

3.00 ON-PROPERTY (PHASE III) REMEDIATION FEASIBILITY STUDY

3.10 OBJECTIVES

Section 40.546 of the MCP sets forth the "Development of Remedial
Response Alternatives and a Final Remedial Redponse Plan" (FRRP).
GE is proposing to develop Remedial Response Alternatives and a
FRRP for subsurface contamination solely on the 50 Fordham Road
property, as the source(s) and extent of contamination
attributable to the 50 Fordham Road property (i.e., in the
vicinity of the Stickney Well and to the southeast of the GE
facility) are presently unknown. The Development of Remedial
Response Alternatives and a FRRP will be perf6rmed as outlined in
310 CMR 40.546.

3.20 SCOPE OF WORK

The Remediation Feasibility study will be performed subsequent to
completion of the hydrogeologic assessment activities on the
50 Fordham Road property, and will consist of three sequential
tasks:

TASK 1 - Identification/Development of Remedial Response
Alternatives;

TASK 2 - Evaluation of Remedial Response Alternatives; and

TASK 3 - Preparation of a FRRP.

Task 1 will be based on data collected during past and presently
planned remedial investigations on the 50 Fordham Road property.
In the identification/development process, Remedial Response
Alternatives will be considered in each of the following
categories:

" On-site treatment;
o Off-site treatment;

On-site containment or disposal and monitoring;
Off-site disposal;
Elimination or minimization of exposure;

* No further remedial response action;
* Any other remedial response alternative which is consistent

with the purposes of M.G.L. c.21E and the MCP; and
Combinations of any of the above.
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Consideration shall be give to the identification/development of
alternatives which incorporate innovative technologies.

The identification/development and subsequent evaluation of
Remedial Response Alternatives will focus on six scenarios for
contaminated unsaturated-zone soil on the 50 Fordham Road
property:

1. Excavation and off-site treatment/disposal;

2. On-site soil vapor extraction;

3. Excavation and on-site asphalt batching or thermal
desorption;

4. Capping with asphalt;

5. Combination(s) of. these four scenarios; and

6. No further action.

The identification/development of on-site groundwater (saturated-
zone) Remedial Response Alternatives will focus on four
scenarios:

1. Extraction (pumping), on-site treatment and discharge of
treated groundwater. Extraction would be via wells, with or
without enhancement via blasting or hydrofracturing of
bedrock. Treatment for organics would be via chemical
oxidation, or air stripping with either aqueous-phase
carbon/kaolinite absorption or chemical coagulation/
flocculation/settling; fume incineration would be required
for off-gas control from the air stripper. Discharge would
be to either groundwater or surface water;

2. Capping with asphalt;

3. A combination of these two alternatives; and

4. No further action.

Treatment to remove metals from groundwater (other than perhaps
naturally-occurring iron and manganese) is not anticipated to be
necessary at the present time. The results of the proposed
analysis of water samples from wells on the 50 Fordham Road
property for metals will be useful in further evaluating this
matter.
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The purpose of Task 2, Evaluation of Remedial Response
Alternatives,x -will be to ascertain whether the alternatives
(identified in Task 1) are feasible and whether they would, if
implemented:

"Eliminate significant risk of harm to health, safety,
public welfare, and the environment for any foreseeable
period of time; and

Reduce, to the extent possible, the level of oil or
hazardous material in the environment to the level that
would exist in the absence of the disposal site" [310 CMR
40.546(3) (a) 3.

The Task 2 evaluation will be performed in two steps, as
described in the MCP [310 CMR 40.546(3)(b)]:

* An initial evaluation to eliminate those Remedial Response
Alternatives which are not likely to be feasible or to
eliminate significant risk; and

o A subsequent detailed evaluation of the remaining
alternatives . to ascertain which will meet the purposes
outlined above.

To support -this evaluation, additional hydrogeologic and
treatability studies will be required. Groundwater VOC
contamination is known to be present in bedrock on the 50 Fordham
Road property. A short-term pump test will be required to
further evaluate the feasibility (e.g., fl'ow rate, radius of
influence, number of wells, etc.) of groundwAter extraction from
bedrock. Limited laboratory (bench-top) t!reatability studies
will be performed to generate information on the effectiveness
and feasibility of several groundwater treatment technologies.

Additionally, if VOCs are found to be present primarily in the
overburden aquifer, or if the contamination is in the bedrock and
the bedrock is sufficiently fractured so as to act as a porous
medium, groundwater modeling may be performed to assist in the
evaluation of Remedial Response Alternatives. The following
paragraphs describe these activities in greater detail.

In the event that groundwater in the bedrock under the site is
found to be contaminated and the results of the risk assessment
indicate the need for remediation of groundwater contamination, a
pump test of the bedrock will be conducted. The pump test will
be conducted to establish hydraulic parameters for the bedrock
and to assess the feasibility of recovery of contaminated
groundwater. Unlike unconsolidated aquifers for which recovery
systems can often be designed through the use of computer models,
bedrock aquifers are usually highly anisotrdpic and heterogenous
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in nature. Thus, the hydraulic vconnectio; between different
locations in the bedrock -is extremely variable.v For this reason,
a pump test should be conducted to estimate aquifer parameters,
in particular, transmissivity, storage coefficient, safe pumping
yield and anisotropy during pumping. (At the< present time, a
pump test duration of 48-hours, or until water -levels in adjacent
monitoring wells stabilize, is planned.) These data will be used
to evaluate recovery well spacing and pumping (flow) rates.

In addition to the installation of a bedrock pumping well,
additional bedrock observation wells may: be required if
monitoring wells and piezometers installed during the Phase II
Assessment are not suitably located (for pump test evaluation
purposes). Groundwater generated by the. pump test would be
collected, analyzed for VOCs and transported off-site for
treatment/disposal, as necessary. Purge water will be monitored
periodically to evaluate changes in contaminant levels (VOCs,
TSS, extractable organics, iron, .manganese, and TOC) over time.

The groundwater model developed. during -Task 12 of the Phase II
Assessment will be used during the development and evaluation of
Remedial Response Alternatives if:

1. The groundwater contamination under the site is limited to
the overburden aquifer, or

2. The contamination is predominantly in the bedrock and the
bedrock is extensively fractured so. as to act as an
equivalent porous media which is amenable to modeling.

Modeling will be conducted to assist in planning recovery well
spacing and pumping (flow) rates.

As previously mentioned, the following groundwater treatment
system options will be evaluated:

1. Chemical oxidation (via UV, ozone, peroxide or combination
of these methods); and

2. Air stripping for VOC removal; either aqueous-phase
activated carbon, kaolinite or chemical treatment for
removal of semi- and non-volatile organics; and fume
incineration for control of air emissions.

Air stripping and fume incineration are treatment technologies
(or unit operations) that can readily be evaluated, on a
feasibility-grade basis, without the need for bench or pilot-
scale testing. Chemical oxidation is a relatively new
(innovative) treatment method in the groundwater remediation
marketplace, although it has been used extensively in drinking
water treatment and by the food processing industry for some
time. Bench-top treatability testing of groundwater collected

17



C'L\

during the aforementjioned pump test will be performed to assess
the optimal: chemical oxidation method (high intensity
UV/peroxide, low. intensity UV with. peroxide and/or ozone, and
ozone and/or, peroxide without UV) and key operating parameters
(throughput capacity, energy requirements, ozone generator
sizing; peroxide use, need for iron and mancanese pretreatment,
degree of.contaminant reduction possible, etc.).

Although activated carbon and kaolinite are widely-used treatment
technologies, predicting absorbent/media use over time is not
readily quantifiable on multi-component wastewaters. . As it is
believed that semi- and non-volatile petroleum hydrocarbons may
also be present in groundwater to be extracted, from the site,
carbon or kaolinite would be necessary foll'owing air stripping
(which removes only VOCs). A dynamic. cqlumn test will be
performed on a sample of groundwater extracted during the pump
test after aeration (to simulate , VOC removal during air
stripping). The column test results -will allow for the
prediction of the rate of absorbent/media use specific to
groundwater on the 50 Fordham- Road property.

Use of chemical treatment to reduce levels of semi- and non-
volatile organics (either prior to or after air stripping) will
be evaluated by conducting simple bench-top "jar testing."

Based on these test results, the evaluation of each specific on-
site Remedial - Response Alternative will - be performed; the
evaluation- will include consideration of the fourteen factors
describedin 310 CMR 40.546(3)(d); Table- 1 lists these factors.

Based on the evaluation, a Remedial Response Alternative will be
recommended which is a permanent solution (as defined in the
MCP), if one is feasible and more cost effective than would be
the phased implementation of a temporary and permanent solution.
If a permanent solution is not available, a temporary solution
will be recommended and a plan will be prepared for the
identification and development of a permanent solution, as
outlined in 310 CMR 40.546(4) (a). As identified in 310 CMR
40.546(4)(d), "the removal of oil or hazardous material or
contaminated soil or water ... for land disposal at another
location (will) not be recommended as a tempo'rary solution unless
no other feasible and acceptable temporary solution exists."

The purpose of the FRRP is to document the recommended Remedial
Response Alternative, the process by whilch the recommended
Remedial Response Alternative was developed', and the rationale
for that recommendation. The FRRP will contain:

1. A description of all Remedial Response Alternatives
initially identified; .
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2. For Remedial Response Alternatives which were eliminated in
the initial evaluation, an explanation of why they were
eliminated;

3. A detailed evaluation of the Remedial Response Alternatives
remaining after initial evaluation;

4. A recommendation of a Remedial Response Alternative for the
disposal site, including a justification as to why that
remedial response alternative was recommended in preference
to all those evaluated pursuant to 310 CMR 40.546(3) (b) (2)
and 40.546(3)(d);

5. A preliminary schedule for implementation in Phase IV of the
recommended Remedial Response Alternative;

6. An evaluation of whether the Recommended Remedial
Alternative response constitutes a permanent or temporary
solution and whether it reduces, to the extent possible, the
level of oil and hazardous material to the level that would
exist in the absence of the disposal site; and

7. A plan for the identification and development of a feasible
permanent solution if a feasible permanent solution is not
recommended.' The plan, if required, would include a
description of steps to identify and develop a permanent
solution and a schedule for their implementation. These
steps may include:

a. Investigating other technologies or alternatives;

b. Performing' pilot tests, bench studies, or field
studies;

c. Training or recruiting appropriate personnel to acquire
the needed expertise;

d. Searching for innovative ways to reduce the costs or
the risks of implementing a specific alternative; and

e. Developing new technologies.

4.00 PRELIMINARY SCHEDULE

Work on the Phase II - Comprehensive Site Assessment not
previously approved by the DEQE will commence upon receipt of
DEQE approval of this Work Plan Addendum. The length of time to
complete the Phase II Assessment is contingent upon the
dimensions of the contaminant plume which may be attributable to

19



1-. 00.- INTRODUCTION AND PURPOSE

In response to a request by the Massachusetts Department of
Environmental Quality Engineering (DEQE) at the June 28, 1989
meeting, General Electric (GE) requested that Goldberg-Zoino &
Associates, Inc. (GZA) prepare this Scope of Work (Scope) and the
accompanying ,schedule for activities related to the design of a
Short Term , Measure (STM) as defined in the. Massachusetts
Contingency Plan (MCP). Two assumptions were made. in preparing
this Scope. First, it is assumed that the STM will consist
groundwater recovery and treatment. Second, it is assumed that
the STM will address tetrachloroethyldne/trichloroethylene
(PCE/TCE).. groundwater contamination in the area just north or
south of Concord. Street in the vicinity of. Hallberg Park. This
assumption is based upon the results of 1986 Water supply study
performed for the Town of North Reading by Camp, Dresser & McKee
Inc. (CDM) .and. the presence of the Ipswich River, which will
serve as the likely ultimate discharge boundary for groundwater
migratingj from the area- poth ofi.Cohcord Street.

This Sdope -details activities that will generate hydrogeologic,
groundwater quality and treatabillity inforAation, upon which a
conceptual design for the'STM will be prepard. GE will initiate
the Scope "or k described herein upon receipt of written
approval romh' th' DEQE.

A preli inary scheddule for the Scope is provided in this
document. The schedule is contingent 'upon numerous assumptions
whose and factors. which are beyond . the control of GE and GZA.
One critical elemeht to the success of this effort will be
gaining access to private and Town of Reading properties for the
purpose of conducting the STM design activities described herein.
DEQE had stated a willingness to help gain permission to access
these properties. A list of names and addressed of owners of
properties where access will be required, is currently being
prepared based on information being gathbred from the North
Reading Assessor's Office. This list will be provided to DEQE
for use in tequesting access.

2.00 SCOPE OF WORK FOR DESIGN OF SHORT TERM MEASURE

2.10 OBJECTIVES'-

The objectives of the Scope of Work will be to undertake the
following tasks to develop a conceptual design for the STM:

1. . Characterize bedrock structure' downgradient of the 50
Fordham Road. property in the vicinity of Concord Street
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in an effort to evaluate 'whether bedk&5k structure is
significant.in controlling contaminant migration;

2. Assess groundwater flow- fields, in horizontal and
vertical- directions and the relationship between
groundwater and surface water in -the Ipswich River, to
understand potential contaminant migration pathways;

3. Assess the hydraulic properties. of the overburden
materials and bedrock;

4. Evaluate the nature and horizontal and vertical extent
of contamination in the PCE/TCE groundwater plume in
the area -near Concord Street;

5. Evaluate the treatability characteristics of
groundwater; and - -

6. Conceptually 'design a (pump and treat) Short Term
Measure;

2.20 SCOPE OF WORK

The following task~ descriptions further outline the proposed
Scope of Work. The work is divided into pre-design and
conceptual design activities. .Pre-design activities will develop
information on hydrogeologic,' groundwaiter quality and
treatability characteristics, from which the conceptual STM
design will be prepared. The reader 'is refetred to Work Plan
Addendum,. which was submitted to the DEQE 'In May 1989, for
descriptions of methodologies for accomplishing similar tasks
(e.g., piezometer and monitoring well instaliations, and shallow
soil gas survey).

PRE-DESIGN ACTIVITIES

Pre-design activities will consist of assembling and reviewing
available background information and identifying property owners
whose permission will be required to access to properties for the
conduct of conceptual design activities. As previously
mentioned, these activities have already been initiated.

Identify Property Owners, and Review Existing Background
Information

- Owners of properties in the vicinity of Concord Street and
Hallberg Park will be identified through research at the Town of
North Reading Assessor's Office. A list of property owners,
addresses and phone numbers will be compiled.
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Research.. will be conducted at DEQE and the Town of North
Readingf tcoid~ntify property 'owners whto have submitted M.G.L.
Chapter 21E Assessments and geotechnical studies which may have
involved. the. installation. of monitoring wells and/or the
execution of s.Oil borings. ,The information provided in these
assessment _reports , will , be reviewed to form a conceptual
hydrogeologic understanding of the Concord Street/ Hallberg Park
area. Existing' m6nitoring wells will be plotted on a base plan
of the study .aea. , A list of propertie's and owners where
permission is needed to access the property" for the purpose of
undertaking conceptual design activities will be prepared. This
list will be provided to DEQE.

Seek Permission to Access Properties

Permission, will need to. be obtained to. access properties for
the puipose of corducting geophysical studies, conducting soil
gas surveys, installing piezometers and/or ,onitoring wells and
measuring. groundwater levels and collecting groundwater samples
from b6th he& and existing inonitoi-ih -'wells. It is GZA's
understanding, based on the meeting of 'June 28, 1989, that the
DEQE agreed to help gain access to these properties. GE suggest
that DEQE and/or the Town of North Reading issue a -letter to the
property owners requesting .that access be granted to GZA and its
subcontractors..

CONCEPTUAL DESIGN ACTIVITIES

Upon receipt. of permissiori to access the interested properties,
conceptnil design studies. can acmmence. Conceptual design
activities will focus' on generatihg information on hydrogeologic,
groundwater quality, and .tredtability characteristics, which will
be used ' to -prepare a conceptual des'ign_ for the STM. The
conceptual design activities have been fdtmulated to provide the
minimum level of hydrogeologic, and giroundwater quality
information required to conceptually design' the STM in a timely
manner.

TASK 1: SEISMIC SURVEY

Results of the 1986 CDM study conducted for the Town of
North Reading suggest the presence of a. northwest-southeast
trending bedrock valley filled with glacio-fluvial deposits.
CDM's report and out preliminary review of the surficial geology
of the Wilmington Quadrangle,. Massachusetts by Castle, 1959,
suggests that the bedrock valley runs beneath Concord Road in the
vicinity of Hallberg Park and 'joins 'the valley in which the
Ipswich River is located. If the northwest-southeast valley does
exist, it is likely that the bedrock valley and the deposits with
which it is filled, may in part control the migration of PCE/TCE
in groundwater which were detected by CDM to the northwest of
Concord Road.
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Installation of piezometers and monitoring wells are
required in'. the - vicinity (e.g., -to<-the- nor:th and south) of
Concord Street to delineate the areal -and -vertical extent of
PCE/TCE contamination.' It is -imperative .that-.-the axis of the

- bedrock valley, through .-which .the :bulk: -of athe groundwater
contaminant plume.,may be migrating., b-e defined to locate/site the
piezometers and monitoring wells. -To-evaluate bedrock topography
a- seismic refraction survey will- be conducted-parallel to Concord
Street; It is -anticipated that approximately .3000 linear feet of
seismic survey :will .be conducted: along :Concord Street to attempt
to locate the axis of the suspected. bedrock valley. Existing

- geologic . info.rmation - (i. e., boring logs, seismic information,
etc.:) for -the, area will be reviewed to aid in locating seismic
lines. . : .

TASK 2: SHALLOW SOIL GAS SURVEY

A shallow soil gas survey will be conducted along Concord
Street and-: between . Concord - Street -and - the Ipswich River to
attempt to, -locate the. -P.CE/TCE :.grown -plume. The soil/gas survey
wl1, be concentrated in-the -area- shown, by the. seismic survey to
be -the bedrock val-ley- through..which the contaminant plume may be
migrating. - 'Approximately -15 to, 2,:, so-i-i : gas> -samples will be
collected and analyzed using the methodology described under Task
4 of.the MayA1989 Work Plan Addendum; . The- results of the soil
gas analysis. willhbe .used, along with.seismic results, to locate
piezometersand-wells to be 'installed (during-Tasks 5 and 6).

TASK 3: 'PIEZOMETERS D- - 1;>

Little information exists .on- -groundwater flow direction and
contaminant concentrations - areally . 'and. -,vertically, in the
vicinity of the ,CQncord,.Street/Ial-lberg-.Park area-.- Definition of
groundwater flow conditions and contaminant distribution,
including - the: hydraulic , relationship': between .. the groundwater

-system and :the Ipswich River, is required tto design an effective
STM. Multi-level,. small diameter piezometers (2 to 3 per
-location) will be: installed in approximately 8 to:10 locations in
the wetlands north -of- Concord Street-(as far north as MW4),
parallel, to Concord Street, south of. Concord-Street near the
Ipswich. River and in the Ipswich River to establish preliminary
groundwater flow conditions and contaminant -distribution. Small-

-diameter *piezometers: will be -installed .in lieu of monitoring
wells ;to minimize- disturbance of' the wetlands -area. Surface

-water-stakes- will also. be installed in'the -Ipswich River. The
locations in which piezometers will be installed will be based
upon' the results of the.seismic and soil- gas surveys.

Piezometers will- be installed either by drilling or by hand,
depending upon accessibility to specific installation locations.
The methodology for piezometer installation is detailed under
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Task 9 of the May 1989 Work Plan Addendum.

UPgdh. conipretion, the piezoneters, -existing moh-itoring and
observations-<wellS dn the vicinityof the- Concord -Street/Hallberg
Park arda,:. and surface water stakes in the ̂ Ipswich River will be
surveyed for elevation4 water level measurements will be taken
and a - :groundwater contour, and flow: direction plan will be
subsequently:- -prepared :Selected, :piezometers and existing
monitoring -and;observation- wells will:-be- purged and groundwater
samples coll-ected -afor subsequent. semi-quantitativc laboratory
analysis. :The semi-quaht-itative analysis -results willbe used to
help define.theareal and vertical- extent ,of' contaminat'ion in the
overburden aquifer. -:Sem-i-quantitative analytical rand groundwater
flow - data generated during .this 'task will, be used to locate
monitoring wells to further define the dimensions .of- the PCE/TCE
plume.

TASK 4: MONITORING WELLS

- Due to "the' inaccessibility of a'conventional drill rig to
wetlands"' north- of nCcoir'd S-eet, rffonito-ring- wells "will be
instal-led -only: ad-acent -to tpaved or:'dirtrkads- and in highland
areas*-adja-c-nt '.tt wetl'ands. . Based: on the, limited current
knowle-dge 'of the gebloqy and contaminant: distribution identified
by CDM, -::it D:i's. -ahticipated ' that - multi,&lvel wells will be
installed in :6 tos82 lo'cations, to the _north a'nd south of Concord
Street-,;- :Additional, mcn'itoring-wells -may be' -required should
informati on -generated' during;2initial .well installration indicate
the need for more wells. The wells will be used to delineate the
width and depth of the groundwater PCE/TCE.plume. At each of 6
to 8 locations, two to three overburden wells will be installed.
The number of overburden wells installed:will be contingent upon
geologic conditions. and, contaminant- profil'ing 'by screening of
soil samples .for volat'i-les during -drillirg. -

Bedrockiwilljbe cored to -a depth of. twenty feet at 4 to 6
locations- which: are-- (based. on screening. of ' soil samples for
volatiles, -during the drilling) , within the most contaminated
section of the PCE/TCE groundwater plume. The - Rock Quality
Designation (RQD). -will be- determined :and -the corehole will be
packer-tested; A' single 1-1/2 ihch PVC well, will be installed in
each' corehole.1 .-:Drilling,' soil sampling and screening and well
installation procedures - wilr :-be similar to - :those- procedures
outlined under. Task,- 10 of the May 1989- Work Plan Addendum.
During drill-ing,- r-soil samples. representative of - the different
glacial deposits. encountered will also be.- collected-- for grain
size analysis. -Results of the grain size analysis will be used
to .estimate- hydraulic conductivity values. - Variable head
permeability tests will be conducted during drilling to provide
additional hydraulic conductivity dstimates'.i
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,:'Following, installation of. allmon.itordng awel~is, the wells
il be :develdped ;rby- :surge liingpr-dpumping. Following

development,::'variable head tests, wili.bekucorducqed in the wells
to generate. hydraulici -conductivktynvalues fcar the overburden
deposits and bedrock. MYells.:----i,;;ti4ente surveyed for
elevations, -water :leve-l:- measurements-ryill- be.Ltaken from the
wells,:-piezbmeters. and existing tonittering and. 'observation wells,
and a revised groundwater.. contour planzwill be prepared.

Water used -during_ dril-ling will :be:-purged and monitoring
wells will be sampled. Sampling procedures art discussed in the
May 1989- Work. Plan Addendum. :Sampl:es will.:be,-anilyzed for VOCs

.:via,,'EPA Method -8240, base/neutral:, and cidt-extractable organics
-via EPA- Method'8270, ;priority polluta-nt'metals- 4after filtering
and acidification), iron, manganese, cialkalinity, fluoride,
chloride, nitrate, coliform bacteria, sulfate, TOC, TSS, pH and
specific conductance. -All -analyses wmi:llrbe'performed by a State
of -:Massachusetts-cer.tified. laboratory.on a'-one-week turnaround
rush" basis

TASKS: 3 RUMP TESTING -

A single, -arge diameter Lpump wel wili be installed and a
short-term pumping test conductdz:to ogenerate hydraulic
parameters which: swill be <used . as input: to:the:- design of the
groundwater recovery and treatment system -(i:e.;,-the STM). Based
on:information. -on-:groundwater flo~wanddeontamina-nt: distribution
gained duringrthe. tasks-described :above,!i.the pumping well will be
installed in a location where the highest concentrations of
:PCE/TCEare.: expected -and where "the twell-would- be expected tocapture -the largest volume , of..:groundwater.;Tr An effort will be
made tot locate -the pumping -well.so-that. it -can'be used during the
full-scalle STM. -

Well designi (casing and- 'screen d'iameter, screen slot size,
screen."setting; pump capacity)u wll "be: based upon hydraulic
-parameters and definition of geologic :conditions generated during
the monitoring- wells i-nstallation- and< as-sessment of the
distribution of contamination. ,Should- the pumping well be
installed in a location where piezometers and monitoring wells
(installed under earlier tasks):cannot-be' used to measure aquifer
responses during pumping, additional observation wells may be

-required. If results of: previous groundwater sampling indicate
-that contamitation :ispresent- deep..in.the,.overburden aquifer and
in bedrock: multi-level obs-rvation wells (e.g., in the bedrock
and in deep .overburden)7 may be required;.: These we-lls would allow
measurements - of zresponse to pumping ..of .deep portions of the
overburden.aquifer.and shallowsportions of-the.. bedrock during the
pump test. . -':---. -- tn

- ' -- :'- 1 - . - - '
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.Upon :instatlatidr and development- of' the .,pump well and
additional;-observationwells it required-, ,a. short-term-,pump test
will >bw24ondutedL.to::gene-ate thydraulic. parameters (i.e.,
transmissiVity- storativiity., .- radiuszof pumpi-ng influence) from
which tthe Wgbund'waterd recovery;? and' treatment :STM will be
designed.d Th Pump-ttest'wi k be: run for up to 7 days,- or until
stabiisizatior jise--rabhed.' It :is anticipated! that the Well will
be pumped !at -arate not-'exce"eding 200..:.gallons pertminute. The
pumped water will be treated at the wellhead with aqueous-phase
carbon adsorption, .and treated effluent transported by temporary
pipe or: hose unddr..:ConcordT Street through- an,existing culvert and
discha-rged+-.tdothe .Ulpswich River..- It*-is- .anticipated- that an
emergencyxe-NPDES Lrpermit, -will be required ..from , .the U.S.
Environmental-3-Protection- Agency to ,discharge the : treated water
during the pump te-st-.E; . c: -:

.Drivdownme'asurementsuwil.lbe taken-in:: the pumping well and
selectedt monitor-ingjobservations -we-ls: and-piezometers 'during the
pump test. Recovery measurements will be taken upon .termination
of pumping for a 24-hour period. Groundwater samples will be
taken before, during, and at the termination'o .f the pump test to
assess changes in groundwater quality over timie. Samples will be
collected' fi-6mwthd pump wel l_ one-iour; -into ..the-pump test and just
before r pump shut-down$: and analyzed :f ori ther :same:.constituents
outlined- under.-Task a4. : -Two:. samples i.per day-:vwri-ll- also be
collected . from 'theypump: -well (prior "to";carbont treatment) and
between::-the carb6nhcontactors; "the - samples vill,:be 'screened for
VOCs withua GC:using stitic .headspace :techniques:.- '

-Data ,colleated 'during- the pump, test will.be-analyzed using
two dif:ferentzranalytical procedures-: - (1) the Jacob semi-log
method and -(2): thet:The-is log-logo..methad.--:These analyses will
yield estimates of the transmissivityiof :the aquifer (the
quantity of water that the aquifer will yield) in the area when
groundwater: Lrecovjry-:may-take pl-ace .: Results of'; this work will
the -be us-ed: in: designing T the-full-scale:.groundwater -extraction
system. rcThese:'analyses -will also'. yield' an estimate - of total
groundwater flow to the -treatment: system, which- will be factored
into the conceptual design-of _the STM;'

TASK-6:c- GROUNDWATER MODELING .

-Us-ing hydraulic .parameters obtained during the pump test,
analytical groundwater modeling using methoddby-Theis.1935, Todd
1980, and Keelyiand Tsang; '1983 will%.be performed to. evaluate the
captui-e zones and.- downgradient: stagnation 4oint of :the pumping
well; -- Should the'modeiLing :indicate a that. the-:single pumping well
will- not effectively 'capture the plume, .addiltional,:.modeling will
be conducted to determine the number, lodations, ,and pumping
rates of additional recovery wells which may have to be installed
to supplement the initial pump well.
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TASK 7: TREATABIbIY ETESTTC-NG 3 .UIs Wo

-Due tb:' 'the unknewna-tureNEe.t dtamiitfan which may be
.psnt rirthe- do*Whbdtient akt§a the J CeciM6TgF(h ) to treat the

extracted groundwater for -th'e LsW2drt tt>-. nm4aure: have not yet
been selected. At the present time, it appears that several
ltetrfative triatmetnt ceA&rios tmayb A ppViable r

(-1)i- Aqueous -pha:se ca-rbon adborptioW& -,;*

A (2)t Arntrtpihng Ewit vaIo5tphasedcrbNn'- adsorption or
fune tncie'ratio fot dftf-a& dciotrb1i; o tr

* -- :f3) dhiaT>Otdationi '0via3 ~UV, dzde and/or hydrogen
pefoxide)lN. - ! .e c; :-:e E

Pretreatment of extracted ground'watet- -to -remove suspended
solids and iron/manganese is anticipated to be necessary for all
three treatment scenarios.

During this task, treatment system options will be evaluated
and a specific alternative selected. Limited laboratory (bench-
top) trteatabtil-ty 'pdrIf ormed -ta d eVailuate certain
treatment :systbm -deomporents At'1Wisehty -ito i's3 balieved that a
dyndibfic 'CarbdetiColunt test' and batcfia ch6hiica4-oxndation testing
mway3ab&eece§s&rj.; Jar!arld s'im$Ee -ttidnat:Encj will also be
performed to help select and size of appropriateiron/manganese
and suspended solids pretreatment components. All bench-top
treatability testing will be performed on samples of groundwater
extracted durig the ppte tr. rdatability testing will not be
required to evaluate air stripping and associated air pollution
control equipment.

TASK8-:- CONCEPTUALIDESIGN -

-Us'inc t'e -- hy d r og eolofid a .ttratabiYty1 information
dbtained' durTgea-lier~ t&sks-, 7a doriceptai' design for the STM
gtouhdwater ektr'aatdon,ctrea-tmeit And Ldisehatge system will be
prepa.red.' F6tlldwing the:estimation df &fpropriate recovery well
locati6hs, flow rates~- dtwdoWns aind PcdessF issues (during Task
7); th'e' §-roundwater ektracti'on sy-steni- wi- be2 -designed. The
cond'ptua- eonsiet of a well
locat-Ionpan~w/el1constructionianpdsunpdetils-and preliminary
equi'pifeht speciti&tiens 1:<n t

Based on' 6-the tesults of ealiero t'asksr a conceptual
-Mtratnent -temdesiin wi-11 _&lso r ptpared .fl The treatment
sYstem wtl]P'be- capable -f treating5 eitrtadted cgroundwater to
* t-andards -Adceptble to the - DEQE and- EPA -'for Cutface and/or
groundwater discharge. Discharge standa ds i- llJbe established
based on verbal discussion with EPA/DEQE.
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The conceptual treatmen t7syste s-d-sign willAconsist of

process flow sheet, process and instrumentiin diagram (PID) and

prel iminaryimLq pm4ents:AY9ut/PXAn -Preliminary equipment
speciietfnda. bef;; descrrip-i of, sys-tem .operation will
a lso beAevelopg: atW,is time a: . - -:

The dit nat igno.f ctreated :gro ndwat er has --.yet to be
determined. It is possible that some portion of the extracted
groundwater mayyngegl;.tcb3e r rinet.ec/icischarged back to
groundwater' t pojmpjkywig the.-t r-:Wt aaagement Act 100,000
gallons - per- ':4y linitoric"consumptiye, use"#. It is likely that
somepqrtiiLmOf the- also be discharged
to the Ipswich River. If discharged t&.. the Ipswich River,

existing stormwater lines will be used, to transport treated
water-,Af possriblq uvf -

tc~ C

3.00 TECHNICAL PROGRESS MEETINGS

In addition rQ ct-hjer cQfceptajr, e1 sign :activit'ies on Figure 1,
technigal prpjeetprogress metngsvwilkrbeg hel d-yr two weeks
betwe~entGEGQ:ybDEQEi - ansr TowD: rgp.resentatives - - at-which time

proj ect gtatu$iafdeprzelininary gesults of gomiplteed tasks will be

discuse.c~ccf &:.2QwZ$t :h

-s -z 1:d, p40 PRELIMINARY -SCHEDUL E-

The conceptual (STM) design activities will commence upon receipt

of written DEQE approval of. this Scppe-tq Work. :Figure 1

provides a preliminary schedule -'for implementation of the

conceptual4design activite-s, oulinec.,in S>ection2. 00. It is the
intent,: pf GEandZA to .GIplete thespre-de4 igpynd :conceptual
design activitigs as qAqicly -:as pqsp-ihl. *Tosaccomplish this
obj ective otne. _e saving ;nTeasur!es ! such ;:as ",rush"- turnaround
laboratory anal'ys sand -use of-multipe- drill rigs :simltaneously
for well- installation;Wi-ll.beemploye..However- it-should be

recogniged that 1_the length!offtimeatua4ly, required to complete
the w.ork proposedherein -is ont-ingent:upon4 a'rnuimbrrof- factors,
which are beyond the control of:GEagdGZA>Foemost among the
factors is the time required to obtain permission :'to access
private :.and publicrepropert-ies .to conduct; the proposed work.

Assistance- frpm tihe ,DEQE :and Town. of- , North -,Reading will be
requ-ired-to asistDingain -accessrto, theseproperti. Other

factors -whichpould ]gengthen2 the proiect.-schedulp:nJclude, but
are .not 1imiedtohefol1 owing: , f ::s - > -

1. Availability and performance of sub-contractors to conduct
the seismic survey, survey of will locations and elevations,

piezometer and well (monitoring, observation, and pump)
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