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General Electric Company
50 Fordham Road Property

Station Number

Pipe Chase
Contents
Building N

Pipe Chase
Contents
Building N
and Quter

brainline
001 Outfal

prainline
002 outfal

brainline
Interior

Drainline
001 East

Drainline
001 West

Drainline
002 East

Drainline
002 West

Eyewash
Dispenser

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

o. 1

o. 3
Yard

t

{ i

001

nanholg
|
]

Manhole

|
Manholﬁ

TABLE 1

EXPLORATION AND SAMPLE INVENTORY

Sample
Iype and Depth Analysis
Sediment YOC-8240
PHC-Fingerprint
Sediment vocC -, 1]
Composite PHC-FTngerprint
Sediment: SD-1 vOC-8240
PHC-Fingerprint
ABN-827
Sediment: SD-2 vOC-8240
PHC-Fingerprint
ABN-8270
Sediment vOoC-8240
PHC- rprint
ABN-8
P Metals
__pca-g0a0 .
CN
Surface Water voC-GC
vOC-8240
Surface Water voC-G6C
VOC-8240
Surface Water voC-GC
VDL -8240
Surface Water voC-GC
VOC-8240
Town of Wilmington VOC-GC
Water Supply vOC-8240
Surface Water VOC-GC
Surface Water vDL-GC
Surface Water YoC-GC
surface Water VOC-GC
Surface Water VOCL-GC
surface Water VOC-GC
surface Water vOoC-GC
Surface Water voC-GC
Surface Water vDC-GC
Surface Water VoC-6C

Date

Collected

08/26/88
08/26/88

0%9/01/88
09/01/88

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

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

07/14/89
07/14/89 |
07/14/89
07/14/89
08/15/89.
08/15/89

04703789
04/03/89.

04/03/89;
04/03/89"

04/03/89
04/03/89

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

04/03/89!
04/03/89.

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

GZA File No. 7650.54

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
08/29/8%9

04/03/89
04/04/89

04/03/89
04/04/89

04/03/89
04/04/8%9

04/03/89
04/04/89

04/03/8%
04/04/89

08/18/89
08/18/8%9
08/18/8%
08/18/89%9
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89
08/18/89

04/26/90:bsr
Page V of ¢

Laboratory

GZA
ERCO

GZA
ERCO

GZA
ERCO
ERCO

GZA
ERCD
ERCO

ERCO
ERCO
ERCO
ERCO
ERCO
ERCO

GZA
GZA

GZA
GZA

GZA
GZA

GZA
GZA

GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA



Genersl Electric;Company GZA File No. 7650.54
50 Fordham Road Property 04/26/90:bsr
? Page 2 of ¢

TABLE 1 (CONT'D.)

Date
. Sample Date Analysis
Station Number Type and Depth Anslysis Collected Completed Laboratory
Tank E . Fluid voC-8240 06/28/89 | 07/05/89 GZA
Contents : PHC-Eingerprint 06/28/89 07/27/8% ERCO
! 06/28/89, 07/18/89 ERCO
| PP Metals 06/28/89 07/17/89 ERCO
CN 06/28/89 07/07/89 ERCO
Tank E I Fluid V0C-8240 06/28/89 07/05/78 GZA
Vault Contents ! P ingerprint 06/28/89; 07/24/89 ERCO
! <: ABN-8270 ) 06/28/89: 07/12/89 ERCO
| 07/12/89: 07/26/89 ERCO
CN 07/12/89 07/24/89 ERCO
Metal Finishing | Soit: $-1 VQC-8240 08/03/89 08/10/89 GZA
Room (below | 08/03/89: 08/21/89 ERCO
floor) [ PP Metals 08/03/89" 08/18/89 ERCO
! CN 08/03/89 08/17/89 ERCO
Metal Finishing , Soil: §-2 voC- 08/03/89i 08/10/89 GZA
Room (below ! c:gﬁ;;ﬁﬁéﬁ:: 08/03/89i 08/21/89 ERCO
floor) X PP Metals 08103/89‘ 08/18/8% ERCO
i CN 08/03/8%9 a8/17/89 ERCO
Dry Drum ) Soil v0C-8240 08/07/89! 08/16/8%9 GZA
Storage Area ! Composite: 00-1 PHC-Eingerprint 08/07/89 08/26/89 ERCO
| @ 08/07/89 08/21/89 ERCO
H etals 08/07/89! 08/18/8¢9 ERCO
‘ CN 08/07/89 08/17/89 ERCO
bry Drum f Soil VOC-8240 08/07/89; 08/10/89 GZA
Storage Area ' Composite: DD-2 -Fingerprint 08/07/89 08/26/89 ERCO
- é’iﬁ% 08/07/89 08/21/89 ERCO
! PP Metals 08/07/89, 08/18/8% ERCO
: CN 08/07/89: 08/17/89 ERCO
Tank F ' Fluid - 12/06/89, 12/07/89 GZA-
Contents ! (aBn-8270) 12/06/89, 12/15/89 ERCO
- als 12/06/89 12/18/89 ERCO
CN 12/06/89 12/18/89 ERCO
| .
Tank F Fluid VOC-8240 12/06/89, 12/07/89 GZA
vault Contents (AEN-BZ:? 12/06/89 12/15/8% ERCO
! s 12/06/89, 12/18/89 ERCO
| CH 12/06/89 12/18/89 ERCO
Tank f f Fiuid: $-1 VOC-8240 02/06/90 02/13/90 GZA
Cleaning : 02/06/90 02/22/90 ERCO
Residue . ‘ PP Metels 02/06/90 02/22/90 ERCO
' CN 02/06/90 02/12/90 ERCO
Tank F ; Fluid: s-2 vOC 8240 02/07/90 02/13/90 GZA
Cleaning ! @ﬁ% 02/07/90 062/22/90 ERCO
Residue i etats 02/07/90C 02/722/%90 ERCO
i CN 02707790 02712790 ERCO



General Electric{tompany
50 Fordham Road Property

Station Kumber i
1
Tank F :
Beneath Exterior,

of Outer Vault

Tank F
Adjacent to
Exterior of i

Outer Vault
i

$8-1 F
$8-2 |
SB-3 e I
SB-4 \}?‘,{ !
sB-5 [ U & "
$B-6 A°J¢”J
SB8-7 v gX

$B-8 :
s8-9 | ‘JMY"\;Q
$8-10 w“ﬁim
SB-11

SB-12

GZA-5

GZA-6 !

GZA-7

GZA-8

G2ZA-9 ;

GZA-10

GZA-12

GZA‘13 1

GZA-14

GZA-14A

GZA-15

L

Sample

Iype and Depth

Soil
Composite:
§-3

Sail
Composite:
S-4

Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Composite
Soil Compesite
Soil Composite
Soil Composite

Groundwater
Groundwater

Grounduater

Groundwater

Groundwater
Groundwater

Groundwater

Groundwater
Groundwater
Groundwater
GroundwWater

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
GroundwWater

Groundwater
Groundwater

TABLE 1 (CONT'D.)

AnalzsisJ

C-8240
ABN-8270
PP Metals
CN

VOC-8240
ABN -

Metals
CN

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

voCc-GC
VoC-GC

VOoC-GC
YOC-8240
ABN-827
PP Metals
CN

voC-GC
voC- 8240
H U
FF Metals
CN

voc-Ge

vOC-8240

vOC-GC
VOC- 0
N-8270
PP HMEtals
CN
vOC-8240

vOoCc-8240

vOC-8240

Date

Coltected

02/07/90°
02/07/90
02/07/90;
02/07/90

02/67/90
02/07/90
02/07/90

02/07/90.

07/31/89 .
07/31/89
07/31/89
07/31/89
07/31/89
08/01/891
08/01/89.
08/01/89:
08/02/89;
08/02/89:
08/02/89
08/07/89

08/16/89
0B/16/89

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

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

08/16/89.
11/06/89

08/16/89

11707/89.
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

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

Page 3 of 9
Date

Analysis
Completed Laboratory
02/12/90 GZA
02/22/90 ERCO
02/28/90 ERCO
02/12/90 ERCO
02/12/90 GZA
02/22/90 ERCO
02/28/90 ERCO
02/14/90 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/24/89 ERCO
08/25/8% ERCO
08/25/89 ERCO
08/25/89%9 ERCO
08,s27/89 ERCO
08/17/89 GZA
08/17/89 GZA

GZA
11709/89 GZA
11710789 ERCO
11/13/89 ERCO
11/09/89 ERCO
08/17/89 ERCO
11/0%/89 ERCO

ERCO
11/28/89 ERCO
11/15/89 ERCO
08/18/89%9 GZA
11/08/89 GZA
DB/18/89 GZA
11/09/89 GZA
11/15/89 ERCO
11728/89 ERCO
11/15/89 ERCO
12/07/89 GZA
11/07/89 GZA
11/07/89 GZA
08/18/89 GZA
11/08/89 GZA
11/10/89 ERCO
11/13/8%9 ERCO
11/09/89 ERCO



i
General Electric bompany G2A File No. 7650.54

50 fordham Road Property 04/26/90:bsr
Page 4 of 9

TABLE 1 (CONT'D.)

i
I
i

' Date

| Sample Date Analysis
Station Number . Type and Depth Analysis Collected Completed Laboratory
pz-1s‘\\ ' Groundwater voC-GC 08/16/89 08/17/89 G2A
: Grounduater - 8240 11/07/89 - 11/09/89 G2A
' ! Groundwater ABN-82 11/07/89 11/15/89 ERCO
' Groundwater € [ 11707789 . 11/728/89% ERCO
| ! Groundwater CN 11/07/89 11/15/89 ERCO
PZ-1M | . Groundwater VOC-GC 08/16/89 08/17/89 GZA
Pz-10 | : Groundwater VOC-GC 08/16/89 - 08/17/89 GZA
PZ-1R ¢ E Groundwater voC-6C 08/16/89 08/17/8%9 G2A
PZ-2 / i Soil Composite PHC-Fingerprint 08/17/89 08/25/89 ERCO
P2-28 | Groundwater voC-GC 08/17/89 08/18/89 GZA
p2-2R : Groundwater voC-GC 08/17/89° 08/18/89 G2A
P2-3 ! Groundwater VOC-GC 08/16/89 08/17/89 GZA
PZ-48 §y & Groundwater VOG- 6C 08/17/89 08/18/89 G2A
PZ-4D ¥ ; Groundwater vOC-G6C 08/17/89 08/18/89 GZA
P2-4R Gb i Groundwater VOoC-GC 08/17/89 08/18/89 GZA
PZ-5% | : Groundwater voC-G6C 08/17/89 03/18/8% GZA
PZ-5D | | Groundwater VOC-GC 08/17/89 08/18/89 G2A
i .
PZ-68 I Groundwater vOC-G6L 08/16/89 . 08/18/89 GZA
PZ-6M ! Groundwater VOC-GC 08/16/89" 08/17/89 GZA
PZ-6D | Groundwater VOG- GC 08/16/89' 08/17/8% GZA
P2-6R Groundwater VoC-GC 08/16/89 08/18/89 GZA
pz-v i 1 $-2 (5-7") VoC-GC 08/02/89: 08/15/89 GZA
P2-75 | i Groundwater PHC-Fingerprint 12/07/89" 12715789 ERCO
' Groundwater VOC-GC 08/17/89, 08/18/89 GZA
: l Groundwater VOC-8240 11/08/89: 11/14/89 GZA
P2-7D i Groundwater voc-GC 08/17/89! 08/18/8% GZA
PZ-7R I Groundwater vyOC-GC 08717789 08/18/89 GZA
i
PZ-8 ' $-1 (0.5-2.5") voC-6C 07/12/89' 07/20/89 GZA
PZ-85 j Groundwater voc-GC 08/16/89 08/18/89 GZA
PZ-8M | Groundwater voc-GC 08/16/89. 08/18/89 G2A
PZ-8D . Groundwater VOC-GC 08/16/89" 08/18/89 GZA
PZ-8R : Grounduater vOC-GC 08/16/89' 08/18/8% GZA
p2-9s | Groundwater voCc-GC 08/17/89i 08/18/89 GZA
P2-90 Groundwater voc-GC 08/17/8%9: 08/18/89 GZA
PZ-9R : Groundwater vOC-GC 08/17/89. 08/18/89 GZA
DP-1 : Groundwater VOC-GC 08/16/89, 08/17/89 GZA
pP-2 . §-1 (2.3-3.31) ¥0C-GC 07/07/89I 07/20/8%9 GZA
DP-2 ' Grounduater voC-G6C 08/16/89, 08/17/89 GZA
pP-3 I Groundwater voC-G6C 08/16/89. 08/17/89 GZA
pP-4a . 5-1 (0-2") VOC-GC 07/07/89' 07/29/89 GZA
DP-4b . Groundwater voc-GC D&8/16/89, 08/17/89 GZA
pP-5 ! $-2 (2-4") VOC-GC 07/10/89, 07/20/8¢9 GZA
pP-5 | Groundwater vVOoC-GC 08/16/89, 08/17/89 GZA
oP-6 . $-3 (4-6") VOC-GC 07/10/89 07/20/89 GZA

DP-6 ! Groundwater VOC-GC 08/16/89 08/17/8%9 GZA
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General\ Elactric:
50 Fordham Road Property

Station Number

op-7
OP-8
DP-8
bp-9
op-9
oP-10
DP-10
pP-11
bP-11
ppP-12

a(‘c}'

"GZA-101S

GZA-101H

GZA-101D

GZA-101R

GZA-1028

GZA-102R1
GZA-102R2

GZA-103s

\
\ GZA-103R
\ 62A-103R1

Company

Sample

Type and Depth

Groundwater
$-2 (3-5")
Groundwater
Groundwater
§-2 (3-5")
$-2 (2-4")
Groundwater
§-1 (0-2')
Groundwater
Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

$-2 (8.5-9.5")

Groundwater

Groundwater
Groundwater

Groundwater

Seil Composite

Groundwater

TABLE 1 (CONT'D.)

Analysis

voc-GC
voC-GC
VOoC-GC
voc-GC
vVoC-GC
voC-GC
vOoC-GC
voc-Ge
voc-6C
voc-GC

VRE-8240
ABN-

PP Metals
CN

PHC-Fingerprint

vOC-8240
Fe and Mn
Qrganics

vOC-8240
VOC-S%éO

BN-827
PP Metals
CN

PHC-Fingerprint

VOC-GC
VOC-8240
8N- 0
PP Metals
CN
VOC-8240
vOoC-8240
vOC-GC

VOG-B8240
ABN-82

-Fingerprint

PP Metals
CN :
Fe and Mn
Organics

PHC-Fingerprint

VOC-GC

PP Metals

Organics

“-Fingerprint

Date

Collected

08/16/89 .
07/10/89"
08/16/89|
08/16/89,
07/12/89:
07/11/89)
08/16/89!
07/11/891
08/16/891
08/16/89

11707789’
11707789
11/07/89
11/07/89°
11/07/89

11/07/89
11/07/89.
11707789

11/07/89

11/07/89;
11/07/89
11/07/89
11/07/89|
11707789

09/08/89
11/07/89|
11707/89!
11/07/89!
11/07/89"

11,07,89
11/07/89

08/16/89.
11708789
11/08/89!
11/08/89
11/08/89!
11/08/89
11/08/89
11/08/89.

07/31/89

08/16/89
11/08/89
11/08/89
11708/89
11708789
11708/89
11708789,
11/08/89

GZA File No. 75650.54
04/26/90:bsr

fage 5 of 9

Date
Analysis
Completed Laboratory
08/17/89 GZA
07/20/89 GZA
08/17/89 GZA
08/17/89 GZA
07/20/89 GZA
07/20/89 GZA
08/18/89 GZA
07/20/89 GZA
08/18/89 GZA
08/18/89 GZA
11/10/89 GZA
11715789 ERCO
11728789 ERCO
11/15/8¢% ERCO
11725789 ERCO
11/10/89 GZA
11/28/89 ERCO
11/14/89 ERCO
11/09/89 GZA
11/10/89 GZA
11715789 GZA
11728789 GZA
11/15/89 GZA
11/25/89 GZA
09/722/89 GZA
11/13/89 GZA
11/20/89 GZA
11/28/89 G2A
11/16/8%9 ERCO
11/10/89 GZA
11/710/8¢% G2A
08/18/89 GZA
11/13/89 GZA
11/16/89 GZA
11/28/89 GZA
11720789 ERCO
11/716/89 ERCO
11/16/78%9 ERCO
11714789 ERCO
08/28/89 ERCO
08/18/89 GZA
11714789 GZA
11/20/89 ERCO
11718789 ERCO
11/20/89 ERCO
11/16/89 ERCO
11/16/89 ERCO
11714789 ERCO



i
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General Electric;Company
50 Fordham Road Property

Station Number
GZA-103R2

G2A-104S
GZA-104D
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-1088
GZA-108D
GZA-108R1
GZA-108R2

Sample
Type and Depth

Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

Groundwater
Float. Product

Groundwater
$-2 (5-7')
Groundwater

Groundwater
Groundwater

Groundwater
Groundwater

Groundwater

Groundwater

Groundwater
Groundwater

Groundwater
Groundwater
Groundwater
Groundwater

TABLE 1 (CONT'D.)

Anaiysis

vOoC-GC
vOC-8240

VOC-8240
voC-8240
voC-8240
VOC-8240

voCc-8240
CABN-82
PHC-Fingerprint
PCBs-8080
PHC-Fingerprint

VOC-8240
vOoC-GC
VOC-8240

voC-8240
i

ABN:-8

PHC-Fingerprint

PP Metals

CN

Fe and Mn
Organics

vOoC-8240

v -

ABN-
PHC-Fingerprint
PP Metals

CN

VOC-8240
ABN-8270

PP Hetals

CN
PHC-Fingerprint

VOC-8240
Organics
fe and Mn

vOC-8240 -
VOC-

A8 8270
PRC=Fingerprint
PP Metals
CcN

voC-8240
VOC-8240
VOC-8240
VOC-8240

Date

cOllecteq

08/16/89
11/08/89

11/06/89
11/06/89
11707/89
11/06/89

11/07/89 .
11/07/89"
11/07/89 .
11/07/89
11707789

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|
11/08/89!
11/08789'
11/08/89i
11708/89]
11/08/89°

11/08/89i
11/08/89,
11/08/89(
11708/89!
11/08/89

11/08/89
11/08/89
12/07/89

11/08/8%
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.

GZA File No, 7650.54

Date
Analysis
Completed

08/18/89
11/14/89

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

11/10/89
11715789
11/28/89
11/19/89
11/28/89

11714789
09/22/89
11/14/89

11/13/89
11713789
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
11/716/89

11/14/89
11727789
11/20/89
11716/89
11/18/89

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

11/14/89
11/14/89
11716789
11/18/89
11/20/89
11/16/89

11707/8%
11/07/89
11/07/89
1t/07/89

04/26/90:bsr
Page 6 of ¢

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
G2ZA
GZA
GZA



General Electric 'Company
50 Fordham Road Property

Station Number

STH-15
STH- 1M
STM-1D
STM-1R

5TH-28
STH-2M
STM-201
STH-2D2
STH-2R1

STM-2R2

STM-3%
STM-3D
STM-3R

STM-35,D,R

STM-4S
STM-4R

§TM-5§
STM-5R
STM-5§,R

STM-65
STM-6M
STM-6R1
STM-6R2
STM-65,M,R

Sample
Type a Depth

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

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

$-1 ¢0-11)

§-8 (35-37vH
§-9 (40-42")
§-10 (45-47')
$-11 (50-50.5")
§-12 (58,5-58.75')

Groundwater

Groundwater
Groundwater
Groundwater

$-1 (1.5-3.5")
$-6 (24-26")
§-8 (35-371)
$-9 (40-42')
$-10 (45-47')
§-12 (55-55.7%)
$-13 (60-60.2")

Groundwater
Groundwater

$-1 (0-21)

5-3 (10-10.2")
§-4 (11.5-13.5")
$-5 (15-15.6"')

Groundwater
Groundwater

§-2 (5-7")

$-3 ¢10-10.75%)
§-4 (15.5-16.6")

Groundwater
Groundwater
Groundwater
Groundwater

$-3 (10-12*)

§-4 (15-97")

S$-6 (25-26')

$-7 (30-30.31)
$-8 (35.5-35.9")

TABLE 1 (CONT'D.)

Analysis

vOoC-8240
vOC-8240
vOC-8240
VvOC-8240
VOC-GC
VOC-GC
VOoC-GC
VoC-GC

vOoCc-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

vOoC-GL
VOC-GC
vOC-GC
voCc-GC
vVoC-GC
VoC-GC
vVoc-GC

VOC-B8240
vOC-8240
VOC-GC
voC-GC
vOC-GC
voC-GC

vOC-8240
vOC-8240
voC-GC
voC-GC
VOoC-GC

VOC-8240
VOC-8240
VOC-8240
VOC-8240
voC-6C
VOC-GC
VOC-GC
voC-GC
VOC-GE

Date

Collected

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
01730790

01730790 '
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
11/02/89 !
11/03/89
11/03/89
11/03/89
11/07/89:
11/07/89"

02/01/90,
02/01/90
11/15/89 '
14/15/89.
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:
01/24/50!
01/24/90
11/28/89|
11/28/89 |
11/30/89
12/01/89’

12/01789|

GZA File No. 7650.54

Date
Analysis

Completed

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
11714789

02/01/90

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

11/08/89
11/08/89
11/14/89
11/714/89
11/14/89
11/09/89
11/09/89

02/02/90
02/02/90
11/20/89
11/20/89
11/20/89
11720/89

01/30/90
01/30/90
11/29/89
11729/8%
11729789

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

04/26/90:bsr
Page 7 of ¢

Laboratory

GZA
G2A
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
GZA
GZA
GZA

GZA .
GZA
GZA
G2ZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA

GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
GZA
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General Electric Company GZA File No. 7650.54
50 Fordham Road Property 04/26/%90:bsr
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TABLE 1 (CONT'D.)

1
! Date
! Sample Date Analysis
station Number IType and Depth Analysis Coltected Completed Laboratory
STH-7A : $-1 ¢0-2) VOC-GC 12/01/89! 12/05/89 GZA
! $-2 (5-7") YoC-GC 12701789 12/05/89 GZA
STH-78S 1 Groundwater voC-8240 01/24/90 01/30/90 GZA
STH-7BR1 ! Groundwater VOC-8240 01/24/90 01/31/90 GZA
5TM-7BR2 : Groundwater vOC-8240 01/24/90 01/31/%90 GZA
STH-8S ! Groundwater VOC-8240 01/24/90 01/31/90 GZA
STH-B8H ' Groundwater VOC-8240 01/24/90 01/31/90 GZA
STH-80 Groundwater VOC-8240 01/24/%90 ° 01/31/90 GZA
STHM-8R i Groundwater VOC-8240 01/24/90 01/31/90 GZA
STM-85,H,D,R ! $-1 (0-2") VOC-GEC 12/08/89 ' 12/12/89 GZA
' $-1A (2-4") VOC-GC 12/08/89 "' 12/12/89 GZA
! $-3 (10-12') VOC-6C 12/08/89 , 12/12/89 GZA
‘ 5-4 (15-16.8") vOC-GC 12/11/8% 12/13/89 GZA
' $-5 (20-22") YoC-GC 12/11/8% 12/13/89 GZA
i §-6 (25-27") YoCc-GC 12/11/89 12/13/89%9 GZA
! §-7 (34.5-36.3) vOC-GC 12/12/89 12/14/89 GZA
j $-8 (40-40.8'") VOC-GC 12/12/89 12/16/89 GZA
STH-95 ! Groundwater vVoC-8240 01/24/90 NA GZA
STH-9R i Groundwater voC-8240 01/24/90 01/31/90 GZA
$-1 (0-2") vOC-GC 12/13/89 12/18/89 GZA
$-2 (5-7") vOC-GC 12/13/89 | 12/18/89 GZA
$-3 (10-121') voCc-GC 12/13/89: 12/18/89 GZA
i §-4 (12-14') voC-GC 12/13/89: 12/18/89 GZA
‘ $-5 (15-17') VOC-GC 12/13/89" 12/18/8¢ GZA
; $-6 (20-211) vOC-GC 12/18/89 12/19/89 GZA
STM-10S : Groundwater VOC-8240 01/23/90 01/29/90 GZA
STH- 10R1 : Groundwater VoC-8240 01/23/90; 01/29/90 GZA
STHM-10R2 ' Groundwater VOC-8240 01/23/90° 01/29/90 GZA
STM-108,R | $-1 (0-21') voCc-GC 01/02/%90'! 01/05/90 GZA
! -2 (5.5-7.5") vOC-GC 01/02/90' 01/05/90 GZA
: §-3 (13-151) vOC-6C 01/03/90, 01/05/90 GZA
. $-4 (15-16.8") voC-GC 01/03/96: 01/05/90 GZA
1
Ps-18 . Groundwater vOoC-8249 03/27/90 04/02/90 GZA
PS-1M : Groundwater VOC-8240 03/27/90 G4/02/90 GZA
PS-1D : Groundwater VOC-8240 03/27/90 04/02/90 GZA
P5-28 \ Groundwater voC-8240 03/27/90; 04/02/90 GZA
PS-2M Groundwater v0C-8240 03/27/90 04/02/90 GZA
PS-2D Groundwater VDL-8240 03/27/90 04/02/90 GZA
Ps-3 . Groundwater voC-8240 03/27/90 04/02/90 GZA
‘PS-4 i Groundwater VOC-8240 03/727/%0 04/02/90 GZA
PS-5S f Groundwater voC-8240 03/27/90. 04/02/90 GZA
PS-50D | Groundwater VOC-8240 03/27/90- 04/02/%90 GZA
PS-6 : Groundwater vOC-8240 03/27/90 04/02/90 GZA
PS-7S ' Groundwater vVDC-8240 03/27/90) 046/02/90 GZA
PS-7M ! Groundwater voC-8240 03/27/90 04/02/90 GZA
PS-7D | Groundwater voC-8240 03/27/90l 04/02/90 G2A
i i
PS-8S Groundwater VOC-8240 03/27/90! 04/02/90 GZA
PS-8M Groundwater vOC-8240 03/27/90 04/02/90 GZA

PS-8D X Groundwater vOC-8240 03/27/90 04/02/90 GZA



Generat Electric Company GZA File No. 7630.54
50 Fordham Road Property 04/26/90:bsr

Notes:

Page 9 of 9

TABLE 1 (CONT'D.)

Samples oﬂtained by G2ZA personnel on dates indicated. See, Figures 3 and 5 (Exploration
Location Plans) for station locations and boring logs in Appendlces E.5 and F.4. Monitoring
well STM-9§ was dry during the January 1990 sampling round.

§-1 = soil|sampled during drilling.

Sediment =|surface sample.

(5-7') = depth of soil semple or wellscreen or gas-drive sampleq

YOC-8240 -}EPA Method 8240 analysis for volatile organic compounds., .
YOC-GC = Gas chromatograph screening for volatile organic compognds

PHC- Fingerpr1nt = Petroleum hydrocarbon anesiysis allowing qualitative identification of the
petroleum product(s) in the sample,

ABN-8270 =|EPA 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 BOBO analysis for polychlorinated blphenyls
Organics =|Analysis for nitrate, nitrite, sulfate and total organlc carbon.

NA = not analyzed.

GZA = Analyses performed by GZA's Environmental Chemistry Laboratory, Newton, Massachusetts.
ERCO = Analyses performed by ERCO Laboratory, Enseco, In¢c., Cambridge, Massachusetts.




General Elelctric Campany GZA File No. 7650.54
50 Fordham [Road Property 04/26/90:bsT

STATION ANALYSIS (UNITS) | OCGMPOUND(S) DEIEK'.TI'ED/WI‘RATIONI

Pipe Chase VOCs-8240 FCE: 12,000; Benzene: Tr;
Building|No. 1| (ug/L) - Toluene: 29,000; |
(Sediment) Ethylbenzene: 12,000;

' Total xylenes: zso,ooo

: PHC Fingerprint | 67,0007 I.D.: siml.ilar to paint
| (ua/L) thinner '

Pipe Cha..‘lae VOCs-8240 Toluene: 11,000; Ethylbenzene 5,400;
Building|No. 2| (ug/L) Total xylenes 75 000

Composite PHC Fingerprint | 43,000; I.D.: smllar to paint
Sedimenil:) (ug/L) thinner

1.

3.

4,

|

|

|
Pipe|chase sediment samples collected by GZA persomml on 08/26/88
and 09/01/88. 8ee Figure 3 for pipe chase locat:.ons and discussion
in Sectmn 3.10.

Samples were analyzed for volatile organic ccmpmmds (VOCs) in GZA's
Env1romnent.al Chemistry Laboratory, Newton, Massaclmsetts. PHC-
F:.ngerpnnt analyses performed at ERCO Iaboratory, Enseco, Inc.,
Cambridge, Massachusetts. Analytical methods, detection limits, and
results are contained in Appendix E.1.

VOCsr8240 = volatile organic compounds (EFA Method 8240).

PHC = petmlem hydrocarbon.

ug/L; = micrograms per liter (parts per bullon)i

I.D. = qualitative identification of hydrocarbons present.

ND = none detected. _

Tr =| trace levels detected (in the range of cne to five times the
detection limit for that compound).

= tetrachlorvethena.
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GZA File No. 7650.54
04/26/90:bsr
| Page 1 of 3

TAHIE 3

DRAINLINE SURFACE WATER AND
SEDIMENT SAMPLING RESULTS

COMPOUND (8) DETEX'.{'I’ED/MI‘RATION

(mg/L)

STATION AMNALYSIS
{ONITS) '
Dralnlimla 001 | VOCs—8240 DCA: 0.090; TCE: i0.006;
Outfall | (uq/L) Toluene: 0.007
(8ediment) ‘
| ABN-8270 bis (2-ethylhexyl) phthalate: 13
(ug/%)
PHC Fingerprint | 4300; I.D.: mix c;-f lub. o0il and
(mq/L) petroleum in pairlxt thinner range.
Drainlin'e 002 | VOCs=8240 DCA: 0.170; TCE: 0.012
outfall | (ug/L)
{Sediment) ]
ABN-8270 bis (2-ethylhexyl) phthalate: 6.4
(ug/L)
' PHC Fingerprint | 16,0007 I.D.: lub. oil
| (mg/L) |
Dra.inl:mle 001 | VOCs-8240 DCE: 2.8; Toluenglu 0.33
sample | (ug/L) _
(Sediment) |
| ABN-8270 Butyl benzylphthalate: 2.7;
I (/L) bis (z-ethylhexyll) phthalate: 45.0
5 PHC Pingerprint | 40,000¢ I.D.: m:u:z of paint thinner,
! fuel oil No. 2 appears moderately
| -
| P.P. Metals As: 5.4; Be: 0.4; Cd: 3.1; Cr: 86;
| (mg/Kg) Cu: 789; Pb: 108 Hg: 0.6; Ni: 155;
| Ag: 7; Zn: 302
: FCBS-8080 Aroclor 1254; 1.4
(my/%g) A
Total Cyanide 0.8




General Electric Company

GZA File No. 7650.54

50 Fordham | Road Property - 04/26/90:bsr
Page 2 of 3
TARIE 3 (CONT'D.)
STATION ; ANALYSIS COMPOUND (8) mwdm/mon
(UNITS)
Drainlinia VOCs-GC ND
Manhole {ug/L)
001 East -
{Water) VOCs~-8240 ND
(ug/L)

Drainline VOCs—GC ND
Manhole {Lg/L)
001 West
(Water) VOCs~-8240 ND

, {ug/L)
D:l:m.nlnzle VOCs=-GC ND
Manhole {ug/L)
002 East
(Water) | VOCs—-8240 ND

(ug/L)

Drainline VOCs—GC ND
Manhole (ug/L)
002 West
(Water) | YOCs—-8240 ND

, (ug/L)
Dispenser (ug/L)
{Water) |

| VOCs-8240 ND

; (ug/L)
£W-0 i voCc-GC  {ug/L) ND
sW~-1 | VOC-GC  (ug/L) ND
sw-2 | VOC-GC (ug/L) ND
sw-3 | VOC-GC  (jug/L) ND
SW-4 | VoC-GC  (uq/L) ND
SW-5 VOC=-GC (ug/L) ND
SW-6 VOC-GC  (ug/L) ND _
SW-7 VOC-GC  (ug/L) Toluene: <0.03
SW-8 ! VOCo-GC  (ug/L) ND
5W-9 ‘ VOC-GC (ug/L) ND




General Electric Campany GZA File No. 7650.54
S0 Fordham Road Property 04/26/90:bsr

1.

2.

3.

4.

Page 3 of 3

TABLE 3 (CONT'D.)

Drai nlme manhole samples collected by GZA persomnel on 04/03/89.
Drainlinemztfall sediment samples collected by GZA personnel on
06/28/89. Drainline 001 sediment sample collected by GZA personnel
frcm inside the drainline at DP-9 borehole cn 07/14/39. A second
sludge sample was collected fram the stockpiled soil on 08/15/89 for
duplicate FCB and total cyanide analyses. Surface water samples
oollected on 08/17/89 by GZA personnel from draa.nage ditch east of
the pa.rlu.ng lot. B8ee Figures 3 and 3A for stat:.on locations and
dJ.scuss:Lon in Section 3.20.

Drainline manhole and outfall samples were analyzed for volatile
orgacln:.c campounds (VOCs) in GZA's Env:mmmental Chemistry Laboratory,
, Massachusetts. Other analyses perfomed at ERCO lLaboratory,
Ensaco, Inc,, Cambridge, Massachusetts. Analyt:.cal methods,
detection limts, and results are contained in|Appendix E.2.

VOCsS=GC = volatile organic compounds (GC sc:reening) .
VDCS-824O = volatile organic canpounds (EFA Mathod 8240) .
ABN-BZ?O = semi-volatile organic compounds (EPA Method 8270).
PHC = petroleum hydrocarbon.,

P.P.| Metals = priority pollutant metals. .

ug/L = micrograms per liter (parts per billion).

mg/L = milligrams per liter (parts per millionm).

mg/Kg = milligrams per kilogram (parts per m:.ll:.on)

I. D.i qualitative idemtification of hydrocarbons present.
ND = none detected.

<-itracelevelsdetected(mtherameofonetonvetmesthe
detection limit for that compound).

[
DCA = 1,1-dichlorvethane.

DCE = Total 1,2-dichloroethene.
TCE = trichloroethene.

Ay =, silver.

As = arsenic.,

Be = - beryll:.m.

cd Ica.dm:.um.
Cr Ichmmm.
o;:lcopper.
Hg = mercury.
m:lnickel.
Pb"—'llead.-
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GZA File No. 7650.54
04/26/90:bsr
Page 1 of 2

General Electric Company
50 Fordham Road Property

TANK E SAMPLING RESULTS

COMPOUND (8) DEI'K:!’IE)/WMICN

Cimg/a))

STATION ANALYSIS (UNITS)
Tank E VOCs-8240 Mcl: 1,500; TCA! 780; toluene: 120
ts (ug/L) '
(Fluid) _
ABN-8270 Phenol: 16,000
(Ha/L) |
P.P. Metals Cr: 4; Ag: 3; Zn: 8

PHC Fingerprint
(ng/L)

33; I.D.: fuel oxl/lub. oil range
w/five~- to s:.x-n.tx; PNA hydrocarbons.
Large polar canponents in gasoline
range also prese:nt.

Total Cyanide | 9.6
(o™ |
Tank E VOCs-8240 TCA: 6.2; Toluene: 13
vault (ug/L)
Contents
(Fluid) ABN-8270 ND
(ba/L) |
P.P. Metals cr: 0.01; Cu: o.bz: Ag: 0.02:
(mg/L) Zn: 0.18

PHC Fingerprint
(mg/L)

20; I.D.: lub. oil w/resolved
caponents in n—cl-, to n—C1g range.

Total cyanide
(mg/L)

0.04




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

Page 2 of 2
TAHIE 5 (OONT'D.)

Samples obtained by GZA personnel on 06/28/89;|additional fluid
collected on 07/12/89 from Tank E cuter contaimment vault for
P.P. Metals and total cyanide analyses. BSee Figure 3 for station
locations and discussion in Section 3.30.

Samples were analyzed for volatile organic can;‘umds (Vocs) in GZA's
Envirommental Chemistry Laboratory, Newton, Massachusetts. Other
analyses performed at ERCO laboratory, Enseco,|Inc., Cambridge,
Massachusetts. Analytical methods, detection limits, and results are
contained in Appendix E.2.

VOCs-8240 = volatile organic compounds (EPA Method 8240).
AEN-8270 = semi-volatile organic compounds (EPA Method 8270).
P.P. Metals = priority pollutant metals. '

#g/L = micrograms per liter (parts per billiom).

mng/L = milligrams per liter (parts per millicn).

ng/Kg = milligrams per kilogram (parts per million).

ND = none detected.

I.D. = qualitative identification of hydrocarbons present.

TCA = 1,1,1-trichloroethane.
M1 = methylena chloride.
Ag = silver.

Cr = chromium.

Cu = copper.

Zn = zinc.



General Electric Company
50 Fordham Road Property

GZA File No. 7650.54

04/26/90:bsr
Page 1 of 3

METAL FINISHING ROOM AND TANK F SAMPLIﬁG RESULTS .

COMPOUND (8) DETBbTED/CUNCENTRBTION

STATION ANALYSIS
(UNTTS) |
// 1
Metal VOCs=8240 /EEE: 0,8;3
s Ly
m i A a —t
Below 7 | AEN-8270 o . .Uu UPV
Sump 1) (tua/T) | ot
P.P. Metals As: 7; Cr: 47; Cu: 88; Pb: 173;
(mg/Kg) Ni: 97 Ag: 2; Zn: 22
Total Cyanide | 23 |
(gy;/h)}}) T .
Metal _Vocs=8240 /| BCB: 0.240
e (B ( .
(S;lso 1 ——= - :
Below FI0OF; | ABN-8270 B
sup 2) (/T
~—— :
P.P. Metals As: 87 Cr: 47; Qu: 86; Fb: 35;
(mg/Kg) Ni: 16; Ag: 11; Zn: 24
Total Cyanide | 20 |
(wam )
Tank F ABN-8270 ND
Conten (ug/L)
(FIaia) .
P.P+Metals Cu: 0.2; Zn: 0.11
e,
Total Cyanide 0.03
{ma/L)
Tank F AEN-8270 ND
vault (ug/L)
Contents i
@ P.P..Metals Cu: 0.01; Pb: 0./007; Zn: 0.05
7 (mg/Kg)
S
Total Cyanide 0.05
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GZA File No. 7650.54
04/26/90:bsr
Page 2 of 3

TABIE 6 (CONT'D.)

COMPOUND (8) DETM;I'I'ED/@KENI'RATICN

STATION ANALYSIS
{(UNITS)
Tank F VOCs—-8240 ND
Cleaning (1g/L)
Residue :
(Fluid: s8-1) AEN-8270 Bis(2-ethylhexyl) phthalate: 120
(ug/L) .
P._P. s Cu: 0.016; Zn: 0,085
((mdg/Eq)
Total Cyanide 0.31
(mg/L)
Tank F VOCs=-8240 ND
Cleaning {ug/L)
Resi ;
(Fluid: /'8-2) ABN-8270 Bis(2-ethylhexyl) phthalate: 120
(ug/L) _
P, Pe Cu: 0.015; Zn: 0.059
(3/%g)
Total Cyanide 0.32
(mg/L)
; YOCs=8240 Acetone: 500 ME'K 47
il th | ug/m
Outer Vault
(8-3) | RENZB2 ND
\___)‘g' .
P. P. Metals As: 4.7; Be: 0.7!; Cr: 9.1; Cu: 39.8;
(ng/K3) ¢ 10.2; Ni: 6.6; Zn: 44.1
Total: ide 0.45
(/) |
- ~8240 TCA: 20; TCE: 9,6; PCE: _14;
1 Mjacent( (ug/L) Toluene: 24; (Chlorobenzene: 11;
to Oouter Vaul Acetone: 80 ==
(58~4) )
ABN-8270 ND
(warm) |
P. P. Metals As: 7.6; Bes o.3|: Cr: 18.9; Cu: 39;
(mg/Kg) Pb: 20.4; Ni: 8.3; Zn: 26.4
To: Cyanide ND

(tmg/L)
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4.

Page 3 of 3

TABLE 6 (CONT'D.)

Samples cobtained from metal fmishingmcmbyGZApersonnelon
08/03/89; samples of Tank F contents and outar concrete vault
contents cbtained by GZA personnel on 12/06/89:| additional samples
cbtained on 02/06/90 at time of tank and vault removal. See Figure 3
for station locations and discussion in Section 3.40.

Samples were analyzed for volatile organic cmpov.mds (VOCs) in Gza's
Envircmental Chemistry Laboratory, Newton, Massachusetts. Other
analyses performed at ERCO Laboratory, Enseco, |Inc., Cambridge,
Massachusetts. Analytical methods, detection limits, and results are
contained in Appendix E.3.

VOCs-8240 = volatile organic ccmpmmds (EPA Met.hod 8240).
ABN-8270 = sami-volatile organic compounds (EPA Method 82790).
P.P. Metals = priority pollutant metals.

pg/L = micrograms per liter (parts per billionm).

mny/L = milligrams per liter (parts per mllion).

mng/Kg = milligrams per kilogram (parts per mill:.on) .

ND = none detected.

TCA = 1,1,1-trichloroethane.
PCE = tetrachlorcethene.
TCE = trichloroethene.

Ag = silver.

As = arsenic.

d = cadmium.
Cr = chramium.
Cu = oopper.
Ni = nickel.
Pb = lead.
Zn = zine.
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TRBLE 7

QN-PROPERTY SUBSURFACE SOIL GC/H-Nu RESULTS

station Sample  Depth H-Nu |

Nutber Number  (feet) {ppm) GC Results

PZ~7 8-2 5-7 “150 Trace ethylbenzene, trace xylenes,
17 unknown compounds

PZ-8 8-1 0.5-2.5 1.0 D |

DP-2 8-2 2.3-3.3 ND ND (2 unk. pet. dist.)

DP-4a 8-1 0-2 D MD (1 unk. pet. dist.)

DP-5 8-2 2-4 3.7 ND (24 unk. pet. dist.)

DP~6 8~-3 4-6 120 > ND (44 unk. pet. dist.)

DP-8 82 - 3-5 0.6 D

DP-9 8-2 3-5 NA ND (3 umk. pet. dist.)

DP~10 8-2 2-4 3.0 ND (11iunk. pet. dist.)

DP-11 s-1 0-2 0.6 D

GZA-102S 8-2 8.5-9.5 (120 ND (37 unk. pet. dist.)

GZA-105R 8-2 5-7 ( @ ND (40!unk. pet. dist.)

Notes:

1.

3.

Samples obtained by GZA personnel during subsurface explorat:.on, July 1989 through
January 1990. B8ee Figure 3 for station locations and dmwssmn in Sections 3.60,
3.70 and 3.80.

Samples were screened for volatile organic compounds (VOC.‘S) in GzZA's Envirommental
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.

H—Nu total organic vapor levels, referenced to a benzme standard, measured in the
headpsace of sealed soil sample jars using an H-Nu PI-101 photomm.zation analyzer.,
GC = screening for individual volatile organic compounds using a gas chrematograph.

ppn = parts per million.
ND = none detected.

NA = not analyzed by this method.
unk. pet. dist. = unknown VOCs with a chromatograph pattern indicative of petroleum
distillate(s) in sample.

Sample 8~-2 from boring DP-8 was not maintained at 4°C prior to analysis.
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General Electric Company GZA File No. 7650,.54
50 Fordham Road Property 04/26/90:bsr

TARIE 11

GROUNDWATER RESULTS: OTHER PARAMETERS

Station Nitrate Sulfate Iron Manganese other

Number {ppm) {ppm) Appm) {ppm) {ppm)

GZA-101M 4.8 18.8 25 0.35 2.9 TOC

GZA-1038 ND 74 3.0 43 TOC

GZA-103R1 ND 26 (27) 8.9 (10) 22 TOC

GZA-106M 2.2 5.6 0.44 0.9 TOC

GZA-107M 0.69 2.8 (0.1) 1.1 (2.4) 0.13 Nitrite;
4.2 TOC

Notes:

1. Samples cbtained and filtered in the field by GZA personnel on 11/07/89 and

11/08/89; a second sample of groundwater from mnitonng well GZA-107M was
collected on 12/07/89. See Figure 3 for station locations and discussion in

8Bection 3.90.

2. Samples were analyzed at ERCO Laboratory, Enseco, Inc., Cambridge,
Massachusetts. Analytical methods, detection lmts, and results are contained
in Appendix H,

3. TOC = total organic carbon.

ND = none detected.
NA = not analyzed by this method.
() = duplicate sample results.
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TARIE 12

SHALLOW SOIL FROBE SAMPLE RESULTS

|
STATION ANALYSIS COMPOUND (8) DEI'ECI'I'ED/MI’I'RATION
(ppm)
DD-1 ,) VOCs-8240 ND
V"f}e"‘ ABN-8270 ND
V‘AJJ‘\/ P.P. Metals As: 44; Be: 0.5; Cr: 21; Cu: 11;
‘L’xfé ( Pb: 227 Ni: 12; Rgs 1; Zn: 85
PHC Fingerprint | 30; I.D.: rwolvéd conponents in
gasolme range and petroleum product
\ in lub. o:.l/asphalt rarge.
j Total Cyanide ND
DD-2 &J VOCs=-8240 Acetone: 0.210
ABN-8270 ND
P.P. Metals As: 13; Be: 0.3; lCr. 11; Cu: 7;

Pb: 9; Ni: 6; 2Zn: 24

PHC Fingerprint | 71; I.D.: rm.xl:l.lreI of mineral oil in
n-C13 to n-Cy¢ range, fuel oil No. 6,
and petroleum product in lub. 0il/
asphalt range. Fuel oil No. 6

appears mildly weathered

Total Cyanide ND
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ANALYSIS

COMPOUND (S) DETE%TED/OONCENTRAEIGN
(:;np

SB-1

PHC Fingerprint

57:; asphalt

EB-2

PHC Fingerprint

i
240; lub. oil/asphalt

SB-3

PHC Fingerprint

230. mixture of resolved conponents

in gasoline range, petroleum product
in kerosene range, fuel oil No. 2,
1uwb. oil, and Stoddard fuel. Fuel
oil No. 2 appears moderately
weathered.

5B~-4

PHC Fingerprint

160: paint th:mné.r w/trace resclved
components in n—Cj3 to n-C3g range,
and Stoddard fuel.

8B-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.,

8B~-6

PHC Fingerprint

1,100; paint th:.nner, fuel o0il No. 2,
and resolved ocmponents in n—Cyy4 to
n-C3¢ range, and |Stoddard fuel. Fuel
o0il No. 2 appears moderately
weathered.

gB~7

PHC Fingerprint

4,800; mixture of pa.mt thinner, fuel
o:.l No. 2 and molve components in
n—Coy to nCyg range, and Stoddard
fuel. Fuel o:|.1 No. 2 appears
moderately weathered

SB-8

PHC Fingerprint

36; mixture of petmleum product in
lub. oil/asphalt|range and leaf
hydrocarbons.

B9

PHC Fingerprint

; mixture of petmleum product in
kerosene range, a petroleum product
in 1lub. o:.l/asphalt range (possibly
Stoddard fuel), and leaf hydrocarbons
with a large pola.r canponent in n—Cj3

to n-1¢ range.




General Electric Company GZA File No. 7650.54
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TAHIE 12 (OOMT'D.)

STATION

ANALYSIS

COMPOUND (S) m/anmnm:ou

(ppam)

88-10

PHC Fingerprint

59; mixture of pc!atroletm product in
kerosens range, FualoilNo. 2, and
lea.fhydrocarbons and Stoddard fuel.
Fuel o¢il No. 2appearsmodarate1y
weathered.

8B-11

PEC Fingerprint

52; leaf hydrocarbons.

£bB-12

PHC Fingerprint

170; lub. oil/asphalt range

GZA~-103

PHC Fingerprint

800; mixture of petroleum product in

kerosenerange,fuelollNo. 2, and
leafhydrocarbons apd Stoddard fuel.
Fue.1011No.2appea.rsmoderate1y
weathered.

pP2-2

PHC Fingerprint | 46; mixture of lleaf hydrocarbons and
petroleum product in the lubricating
oil/asphalt range

3.

4.

Samples cbtained by GZA personnel :.nJulyandAugustneQ. all
samples are composites. Pmbelocat:.onsarashownon!‘igure3. See
dmcuss:.on:.nBectxonSlOOandbon.ngloqsinnppendleG.

S8amples were analyzed for volatile organic ocmpotmds (VOCs) in GZA's
Envirommental Chemistry Laboratory, Newtcn, Massactm.setts. oOther
analyses were performed by ERCO Laboratory, Enseoo, Inc., Cambridge,
Massachusetts. Analytical methods, detection 11m1ts, and results are
contained in Appendix E.9.

VOCs-8240 = volatile organic ocnpotmds (EPA Hethod 8240).
ABN-8270 = semi-volatile organic compounds (EPA Method 8270).
P.P. Metals = priority pollutant metals.

yg/L = micrograms per liter (parts per bilhon) .

my/L = milligrams per liter (parts per million).

ng/Kg = milligrams per kilogram (parts per mi.ll:.on)

ND = none detected.

I.D. = qualitative identification of hydrocarl:gons present.

Ag = silver.
As = arsenic.
Be = beryllium,
Cr = C.hmilm.

Cu = copper.
Ni = nickel.
Pb = lead.

Zn = zine,



General Electric Company
50 Fordham Road Property

GZA File No.

TABLE 13 ON PHOPEHTY HORIZONTAL PERMEABILlTY TEST RESULTS

s i L ) -g--_‘ Range of kh N Bestk VaIue
- Station ,_f"" 1V Date Tes_tad": b Tast Used . " Values (ﬂ/day) s (R/day)
PZ-1S 10/31/89 Rising Head [To] 1.56 - 6.67 2.26
PZ-7S 11/1/89 Rising Head [To] 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 Falling Head [Wick] 106. - 330. 197.
GZA-104S 10/12/89 Falling Head [Wick] 0.386 - 2.50 0.608
GZA-104D 10/12/89 Falling Head [Wick] 12.9 - 26.6° 19.?7
GZA-104D 10/13/89 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 - 2.42] 2.42
GZA-108S 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 tesis in well paint~filter in

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

Falling Head [Wick]: Hvorstev (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.

7650.54
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-General Electric Company

50 Fordham Road Property

GZA File No.

TABLE14 ON PHOPERTYPACKEHTESTHESULTS
) : : . Hydraulic Conductrviry (ft/day}
“Da T_ested Bl Deprh Interval Groundwater Manual: ‘ﬂEanh 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-102 9/8/89 15-20 0.048-2.70 © 0.042-2.37
9/8/89 18-23 2.85-3.95 2.43-3.18
9/7/89 23-28 0.328 . 0.322
GZA-103 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
10/7/8% 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
9/18/89 33.5-38.5 No Water Accepted By Bedrock
GZA-1086 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 6/20/89 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 entmed
”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 entitied * Earth
Manual” (1974).

7650.54
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General Electric Company

GZA File No. 7650.54

50 Fordhem Road Property 04/18/90:bsr

CONCORD STREET SOIL GAS RESULTS

CONCENTRATION (ppb, vol/vol)
Station Total Chloro- Totai
Number PCE ICE ICA Benzene xYlenes Benzene VOCs
CcsG-1 22 35 64
CcSG-2 Leu
c56-3 Leu
CSG-4 4 18 22
€56-5 Tr 2.5 2.5
CSG-6 4 1.5 20 25.5
Cs5G-7 Tr 1 Tr 55 60
C£SG-8 ND
€sG-% Tr Tr Tr
CSG-10 150 150
CsSG-1% 4 1. 1 2.5
€sG-12 13.5 1 14.5
€56-13 3 4 2 10
CSG-14 Tr 3
€sG-15 ND
£sG-16 1 Tr " Tr 1
CSG-17 1.5 Tr Tr 1.5
Cs5G-18 Tr Tr Tr Tr
CSG-1% 2.5 7 9.5
€s6-20 Tr Tr 1 Tr 1
CsG-21 Tr Tr Tr
CsG-22 Leu
€5G-23 Tr Tr Tr
Notes:
1. Soil gas samples obtained and analyzed by GZA personnel in October 198%. See Figure 6 for

probe locations and discussion in Section 4.20.

2. Analytical method, detection limits,

were measured in Units of microliters of gas per liter of air
trace amounts detected (<1 ppb); |ND

3. ppb =

4. PCE =

parts per billion;
eluting unknown compound(s) detected.

Tr.

Tetrachloroethene; TCE
sum of m,p- and o-xylenes.

{parts

and results are conta:ned!1n Appendix F.1.
per billion).
none detected;

Trichloroethene; TCA = 1,1,1- trlchloroethane

Concentrations

leu = late

Total xylenes =



General Electric Company GZA File No. 7650.54
50 Fordham Road Property 04/18/90:bsr
Page 1 of 2

TABLE 17

CONCORD STREET SUBSURFACE SOIL GC/H-Nu RESULTS

Station Sample Depth

H-Nu L
Number Number (feet) (ppm) GC Results (ppm)
STM-1R §-3 10-12 0.8 ND
S5-4 16-18 5.8 ND (4 unk. cpd.)
5-5 20-22 0.3 ND
S-6 25-26.3 2.2 ND
STM-2 S-1 0-1 1.0 Trace toluene
S-8 35-37 0.2 Trace toluene
S-9 40=-42 1.0 Trace toluene
5=-10 45-47 0.5 ND
S-11 50-50.5 0.1 ND
S-12 58.5-58.75 0.2 ND
STM=-3 S-1 1.5-3.5 1.4 Trace toluene
S-6 24-26 0.3 Trace toluene
S-8 35-37 0.3 Trace toluene
sS-9 4042 0.3 ND
S=-10 45-47 0.2 ND
5-12 55-55.,7 0.2 ND
S-13 60-60.2 0.2 ND
STM~4 5-1 0-2 0.7 ND A
5-3 16-10.2 0.7 ND (2 unk. cpd.)
S-4 11.5-13.5 1.4 ND (6 unk. cpd.)
S=5 15-15.6 0.5 ND (2 unk. cpd.)
STM~5 -2 S-7 0.7 ND {2 unk. cpd.)
S-3 10-10.75 10.4 ND (3 unk. cpd.)
S-4 15.5-16.6 0. ND
STM-6 S-3 10-12 0.3 Trace toluene
(6 unk. cpd.)
S5-4 15-17 0.7 ND
5-6 25-26 0.9 ND
5-7 30-30.3 0.3 ND (5 unk. cpd.)
S-8 35.5-35.9 0.2 ND
STM-7A 5-1 0-2 0.1 ND
s-2 5-7 0.3 ND



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 sS-1 0-2 1.3 KD (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
5-5 20-22 0.4 ND
5-6 25-27 0.8 ND
5-7 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
5-3 10-12 1.7 ND (2 unk. cpd.)
S-4 12-14 2.1 Trace toluene
-5 15-17 1.4 ND
5-6 20-21 ND (2 unk. cpd.)
STM~10 -1 0-2 0.4 Trace toluene
S-2 5.5=7.5 6.6 ND
5-3 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 Sectlon 4.31.

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 1limits, and results are contained in
Appendix F.2.

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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Generail Electric Company
50 Fordham Road Property

GZA File No. 7650.54
Page 1 of 2

TABLE;E?ETTOFF-PROPERTY GROUNDWATER VOC (8240) RESULTS (ppb)

Station No. TCE PCE 1,1-DCE r,1,2-0CE 1,%,1-TCA 1,1-DCA Other Yotal VOCs
STH-18 ND ND ND ND ND ND ND ND
STH- 1M ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND)
STH-1D ND ND ND ND ND ND ND ND
STM-1R ND ND ND ND ND ND ND ND
STM-28 ND ND ND ND ND ND ND ND
STM-2M ND (ND) ND {ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND)
STM-2D1 ND ND ND ND ND ND ND ND
5TM-2D2 ND ND ND ND ND ND ND ND
STM-2R1 ND ND ND ND KD ND ND ND
STM-2R2 ND ND ND ND ND ND ND ND
STM-3§ ND 25 ND ND ND ND ND 25
STM-3D ND ND ND ND ND ND ND ND
STM-3R ND ND ND ND ND ND ND ND
STH-45 ND ND KD ND ND ND ND ND
STH-4R ND ND ND ND ND ND ND D
STH-5§ 26 1 ND ND ND ND ND 37
STH-5R ND (24) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (24)
STH-68 ND ND ND ND ND ND ND ND
STM-4M ND ND ND ND ND ND ND ND
STM-6R1 ND 41 ND ND ND ND ND 41
STM-6R2 ND ND ND ND ND ND ND ND
STM-7BS ND ND ND ND ND ND ND ND
STM-7BR1 ND ND KD ND ND ND ND ND
STM-7BR2 ND_ ND ND ND NO ND ND ND
STM-8S ND ND ND " ND ND ND NO ND
STM-8M 54 ND ND ND ND ND ND 54
STM-8D 130 9.2 ND ND ND ND ND 140
STM-8R 1 (22) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) ND (ND) 1 @22
STM-9R 7.8 ND ND ND ND - ND ND 8
STM- 105 8.7 150 ND ND 7.2 ND ND L
STM-10R1 80 2900 30 120 190 ND 15 1,2-DCA; 27 CLF 3,362
STM-10R2 140 5400 44 240 290 12 22:1,2-DCA; 37 CLF; 610 CLB 6,795
PS-18 9.8 ND ND ND ND ND ND 9.8
PS- 1M~ 23 16 ND ND ND ND ND 19
PS-1D 460 200 ND 65 ND 6.9 ND 731.9
PS-25 ND ND ND ND N ND ND ND
PS-2M 250 79 ND 18 ND 6 ND 343
Ps-2D 290 100 ND 25 ND ND ND 415
Ps-3 ND (ND) ND (ND) ND (ND} ND (ND) ND (ND) ND (ND) 320 Acetone (ND) 320 (ND)
PS-4 67 13 KD b1 ND NG ND 118
Ps-5% 220 63 ND 68 ND ND ND 351
PS-5D 43 16 ND ND ND ND ND 59
PS-6 ND ND ND ND ND ND ND ND
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TABLE 19: OFF-PROPERTY GROUNDWATER VOC (824D) RESULTS (ppb)

Station No. TCE PCE 1,1-DCE 7,1,2-bCE  1,1,%-TCA 1,1-DCA Other Total vOCs
Ps-73 ¥} ND ND ND ND NO NO ND
PS-T™ ND ND ND ND ND ND ND ND
PS-70 . ND ND ND ND ND ND ND - ND
pPs-88 ND ND ND ND KD ND KD ND
PS-8M ND ND ND ND ND ND ND ND
ps-80 ND ND ND ND ND ND ND ND
Notes:

1. Samples obtained by GZA personnel in January 1990 from existing monitoring wells ard newly installed piezometers at
the S0 Fordham Road Property and surrounding areas. Sampling point designations are as follows (see Figure 4 for

locations):
STH-1 through STM-10: Monitoring well cluster installed by G2A in November 1989 to January 1990 along Concord St.
PS-1 through PS-8: piezometer cluster installed by Pine & Swallow Associate&. Inc. in February and March 1990.

2. Samples were analyzed in GZA's Envirommental Laboratory in Newton, Massachusetts. Analytical methods, detection limits, |
and results are contained in Appendix &-.

3. B8240=Analysis for VOCs by EPA Method B240; ND=None detected; ()=Duplicate analysis;
TCE=Trichloroethene; PCE=Tetrachloroethylene; 1,1-DCE=1,1-Dichloroethene; T,1,2-DCE§Total 1,2-Dichloroethenes;
1,1,1-1CA=1,1,1-Trichloroethane; 1,1-DCA=1,1-Dichlorcethanre; 1,2-DCA=1,2-Dichlorocethane; CLF=Chloroform;
CLB=Chlorobenzene.

4. A total of five trip and field blanks were collected in the January, 1990 STM round. No VOCs were detected.
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TABLE 20 CONCORD STREET HORIZONTAL PERMEABII Iy TEST RESULTS

S v . ’ ',; Rangc of kh Best k Value
Station # Soil Sa_ pfe(s) Dm!e , Tested Test Used - " Values (R/day) “(ft/day)
STM-1M N/A 1/17190 Constant Head 70.9-91.6 91.0
STM-1R N/A 1/18/80 Constant Head 1.47 - 1.86 1.84
STM-2 S-4 and S-5 () 3/5/90 Soil Analysis 113. 113.
STM-2 §-2 and S-6 (*) 3/5/90 Soil Analysis 2.83 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 1117790 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-10and 8-11(*)| 3/5/90 Soil Analysis q 50 8.50
STM-3D N/A 1/17/90 Constant Head 321 -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 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 poini-filter
in uniform soil.
Soil Analysis: Laboratory sieve analysis using the Kozeny-Carmen Equation (Bear, 1972).

L 4

Notes:

1. Best value refers to the value which appears 10 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.
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TABLE 21 CONCORD STREET PACKER TEST RESULTSI
b Ry Hydraulic Conductivity (ft/day). ...
Dare Tested Depth Inrerval Groundwater Manual- '|. Earth Maroal -
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.:
Departmenit 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 Pubhcanon entitled "Earth
Manuai” (1974).
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. TABLE 22:

OFF-PROPERTY GROUNDWATER ELEVATION INVENTORY

3-13-90
Screened G.S. PVC Depth to Groundwater
Station Date Interval Elevation Elevation Groundwater Elevation
# Installed (ft. from G.S.) (ft.) (ft.) (ft.) (ft.)
STM-1S  11/1/89 2-12 83.2 83.30 7.56 75.74
STM~1M  11/1/89 15-20 83.2 83.29 7.59 75.70
STM-1D 11/1/89 25-35 83.2 83.31 7.63 75.68
STM-1R  11/1/89 47.5-52.5 83.2 84.06 8.41 75.65
STM-2S  11/14/89 2-12 79.4 79.01 4.61 74.40
STM-2M  11/14/89 30-35 79.4 78.95 5.63 73.32
STM-2D1 11/14/89 40-50 79.4 78.87 5.58 73.29
STM-2D2 11/14/89 63-68 79.4 78.96 5.69 73.27
STM~2R1 11/14/89 84-89 79.4 78.97 5.72 73.25
STM~2R2 11/14/89 105-110 79.4 79.00 5.82 73.18
STM~3S  11/14/89 5-15 83.3 82.93 9,77 73.16
STM-3D  11/14/89 49.8-54.8 83.3 82.89 9.74 73.15
STM~3R  11/14/89 66.9-71.9 83.3 82.90 9,76 73.14
STM~4S  11/20/89 5-15 88.5 88.06 12.12 75.94
STM~4R  11/20/89 21.5-26.5 88.5 88.28 13.32 74.96
STM~5S  11/30/89 5.5-15.5 89.1 88.48 13.72 74.76
STM~5R  11/30/89 24.5-29.5 89.1 88.60 13.93 74.67
STM~6S  11/28/89 5-15 84.7 84.28 9,01 75.27
. STM~6M  11/28/89 23-33 84.7 84.22 9.37 74.85
STM~6R1 11/28/89 38-43 84.7 84.16 9.26 74.90
STM~6R2 11/28/89 46-51 84.7 84.05 9.18 74.87
STM~75  12/12/89 2.5-7.5 82.8 82.58 5.21 77.37
STM~7R1 12/12/89 13-18 82.8 82.54 4.75 77.79
STM~7R2 12/12/89 25.8-30.8 82.8 82.57 4.18 78.39
STM~8S  12/19/89 1-11 79.2 78.99 4,83 74.16
STM~8M  12/19/89 19.5-24.5 79.2 78.93 5.09 73.84
STM~8D  12/19/89 34.7-39.7 79.2 78.91 5.10 73.81
STM-~8R  12/19/89 46.5-51.5 79.2 78.83 4.99 73.84
STM~98 1/1/90 12-17 96.9 96,32 N/A N/A
STM~9R 1/1/%0 35-40 96.9 96.55 21.48 75.07
STM~-108S 1/9/90 17-22 96.1 95.71 20.31 75.40
STM~10R1 1/9/90 26.5-31.5 96.1 95.81 20.45 75.36
STM~10R2 1/9/90 36-41 96.1 95.80 20.44 75.36
PS-1S 2/28/90 12-17 75.9 79.12 3.04 76.08
PS-1M 2/28/90 34.25-39,25 75.9 77.51 1.35 76.16
PS-1D 2/28/90 49.25-54,25 75.9 76.73 0.60 76.13
PS-28S 3/1/90 12.5-17.5 75.7 78.24 2,55 75.69
PS-2M 3/1/90 34-39 75.7 77.78 1.86 75.92
PS=2D 3/1/90 49.1-54,1 75.7 77.07 1.16 75.91
PS-3 3/2/90 2.7-7.7 75.9 76.83 1.37 75.46
PS-4 3/2/90 12.9-17.9 76.7 78.85 3.35 75.50
PS-5S8 3/5/90 13-18 78.7 80.64 5.03 75.61
. PS-5D 3/5/90 24.1-29.1 78.7 79.84 4.29 75.55
PS5-6 3/7/90 11-16 75.9 78.10 2.88 75.22
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TABLE 22: OFF-PROPERTY GROUNDWATER ELEVATION INVENTORY

3-13-90

, Screened G.S. PVC Depth to Groundwater

Station. Date Interval Elevation Elevation Groundwater Elevation
# ‘Installed (ft. from G.S.) (ft.) (ft.) (ft.) (ft.)

PS-758 . 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 78.2} 2.34 75.87
PS-7D 3/7/90 46.8-51.8 75.7 77.4p 4.89 72.57
PS-88 3/8/90 13-18 81.6 83.56 7.48 76.08
Ps-8M  3/8/90 34.3-39.3 81.6 82.93 6.85 76.08
Ps-8D 3/8/90 51.8-56.8 81.6 82.71 6.65 76.06

Notes: |

1. Screened interval measured from ground surface during drilling.

2. Elevations determined by Dana F. Perkins & Assobiates, 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.
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TABLE 23: VERTICAL HEAD DIFFERENCES (ft.)
Top Bottom 8/15/89 8/28/89 10/20/89 10/30/89 3/13/90
Point Point

GZA-101S GZA-101M -0.02 -0.02

GZA-101M GZA-101D 0.99 -0.09

GZA-101D GZA-101R -3.54 -0.15

GZA-1028S GZA-102R1 0.15 0.46 0.34
GZA-102R1 GZA-102R2 0.06 -0.18 -0.09
GZA-103S GZA-103R1 ~0.42 -0.54 -0.03 0.03
GZA-103R1 GZA-103R2 0.18 0.00 -0.03 -0.10
GZA-104S GZA-104D 0.00 0.01 0.00
GZA-104D GZA-104R1 -1.05 -0.70 -0.05
GZA-104R1 GZA-104R2 1.13 0.76 0.09
GZA-1058S GZA-105D 0.02 0.17 0.01
GZA-105D GZA-105R 0.08 -18.98 -0.01
GZA-106S GZA-106M -0.33 -0.33

GZA-106M GZA-106D -0.02 0.01

GZA-106D GZA-106R 0.03 0.02

GZA-107S GZA-107M 0.01 0.01 -0.01
GZA-107M GZA-107D 0.12 0.01 0.00
GZA-107D GZA-107R -0.17 0.01 -0.01
GZA-108S GZA-108D -0.03 0.02 -0.04
GZA-108D GZA-108R1 -0.01 -0.02 0.03
GZA-108R1 GZA-108R2 0.09 0.09 0.03
PZ-18 PZ-1M -2.49 -0.31 -2.5@ -1.81 -2.1
PZ-1M PZ-1D 0.08 0.02 0.03 0.02 -0.01
PZ-1D PZ-1R 0.07 0.17 0.14 0.19 -0.39
PZ-2S PZ~2R 0.01 o.ﬁo 0.46 0.30
PZ-48S PZ~-4D 0.76 -0.06 -0.18 -0.33
PZ-4D PZ-4R -0.88 0.07 0.08 0.07
PZ-58 PZ~5D -0.08 -0.05 -0.06 -0.05
PZ-6S PZ~-6M -5.09 -0.03 0.01 -0.02 -0.13
PZ-6M PZ-6D 5.00 0.01 -0.01 0.02 0.01
PZ-6D PZ-6R -45.86 -0.01 -0.01 -0.04 -0.01
PZ-78S PZ~-7D -0.12 -0.20 -0.12 -0.12
PZ-7D PZ-7R 0.06 0.00 0.01 0.00
PZ-8S PZ-8M -9.86 0.05 -14.57 -0.01 -0.11
PZ-8M PZ~8D -22.73 0.00 -12.99 -26.34 0.03
PZ-8D PZ2-8R 31.91 0.02 27.48 26.32 -0,04
PZ2-98 PZ-9D -0.19 : -0.49 -0.39 -0.38
PZ-9D PZ-9R 0.03 0.07 0.02 0.00
STM-15 STM-1M -0.04
STM-1M STM-1D -0.02
STM-1D STM-1R -0.03
STM-2S STM-2M -1.08
STM-2M STM-2D1 -0.03
STM-2D1 STM-2D2 -0.02
STM-2D2 STM-2R1 -0.02
STM-2R1 STM-2R2 -0.07
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TABLE 23: VERTICAL HEAD DIFFERENCES (ft.)

. Top Bottom 8/15/89 8/28/89 10/20/89 10/30/89  3/13/90

Point Point
STM=-38 STM-3D -0.01
STM-~3D STM-3R -0.01
STM~45 STM-4R -0.98
5TM~58 STM-5R -0.09
STM-6S STM-6M -0.42
STM~6M STM-6R1 0.05
STM~6R1 STM-6R2 -0.03
STM~-78 STM-7R1 0.42
STM-7R1 STM-7R2 0.60
STM~-85 STM-8M -0.32
STM-8M STM~38D -0.03
STM~-8D STM-8R 0.03
STM~-10S STM~10R1 -0,04
STM~-10R1 STM~10R2 0.00
PS-185 PS-1M 0.08
PS-1M PS-1D -0.03
P8-28 PS-2M 0.23
PS-2M PS-2D -0.01
PS-58 PS-5D -0.06
P5-78 PS-7M 0.02
PS-7M PS-7D -3.30
PS-8S PS=-8M 0.00
PS—-8M PS-8D -0.02
Notes:

1. Values in table indicate differences in water table elevation in
feet between the referenced "top point" and "bottom 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 avallable for analy515
In most instances, this is due to the fact that the well in guestion
had not yet been installed, and thus could not[be monitored.

4. An asterisk ("#") next to a tabulated value 1nd1cates 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 ylelded values,more in 1line with
typical regional conditions. At this time, the cause for the large
head differentials observed has not been deflnltely identified.
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TABLE 25
SUMMARY OF SOLUTE TRANSPORT CALCULATIONS: FORMER ThNK K AREA

Mean MCL or Proposed Necessary Distance over which

Concentration1 MCL Dilution Necessary Dilution
Compound {ppb} (ppb) Factor3 'is Estimated to occur
Benzene 114 S 23 850 feet from site boundary
Toluene 1,260 2,000 - -
Ethylbenzene 232 700 - -
Xylenes 1,760 10,000 -
Notes:

Geometric mean of the two overburden wells in the former Tank K area.
MCL = Maximum Contaminant Level -~ enforceable federal standard for public water supplies.

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 fedFral standard/guideline. Where
the current average concentration is alreedy below the federal value, no dilution factor was
caltculated.

Distance downgradient of property boundary over which necessary dilution to achieve federsl
drinking water standards/guidelines is estimated to occur based kn 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 \5
DRINKING WATER STANDARDS & GUIDELINES ‘§§“<<L
FOR COMPQUNDS DETECTED IN /
GROUNDWATER N
\Q\
‘ MASSACHUSETTS DRINKING WATER FEDERAL STANDARDS
COMPOUND STANDARDS GUIDELINES
MMCLs 'MCLs MCLGs
(mg/1) (mg/1) (mg/1) (mg/1)
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 #* g *
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 obtained from: Massachusetts
Department of Environmental Protection, 1989. Guldance for Disposal
Site Risk Characterization and Related Phase II!Act1V1tles - 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 Requlations, 40 CFR Parts 141, 142 and 143. Values
listed with an asterisk (*) are proposed standards as listed in
50FR46936 (November 13, 1985) and 54FR22062 (May 22 1689). Values
listed with a double asterlsk (**) are secondary MCLs.
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TARLE 26A
ANTICIPATED BACKGROUND LEVELS OF METALS |IN SOILS
Concentration Range in Natural Soils (mg/kg or %)
Silresim Site

Element Fuller Bowen Friberg et. al, USGS Background
Aluminum 3.2-6.9% 1-30% - 0.7=->10% -
antimony - 2-10 - <1-8.8 -
Arsenic 1-50 0.1-4.0 40 <0.1-73 5-24
Barium 100-5,000 100-3,000 - 10-1,500 -
Beryllium 0.2-10 0.1-40 - <1=7 -
Cadmium 0.2 0.01-0.7 <1 - 0.2-3.1
calcium 0.3-1.5% 0.7-50% - 0.01-28% -
Chromium 5-1,000 5-3,000 0-250 1-1,000 11-30
Cobalt 1-50 1-40 - <0.3-70 -
Copper 2~-100 2-100 - <1=700 11.4-65
Iron 1.4-4.2% 0.7-55% - 0.01->10% -

. 2ad 2-200 2-200 2-200 '«10-300 5.5-178
agnesium 0.2-0.6% 600~6,000 - 0.005-5% -
Manganese 200-5,000 100-4,000 - <2-7,000 -
Mercury 0.02~0.2 0.01-0.3 - 0.01~3.4 <0.1-1.8
Nickel 5-500 10-1,000 - © <5=~700 -
Potassium 0.75-2.4% 0.04-3% - o.:oos-3.79s -
Selenium 0.1-2.0 0.01-2 1-10 <0.1-3.9 <0.5-3.1
Silver 0.1-1.0 0.01-5 0-50 - -
Sodium 0.15-1.5% 750-7,500 - <0.05-5% -
Vanadium 20-500 20-500 - - <7=300 -
Zinc 10-300 10-300 - <5-2,900 -
Notes:

1., = Indicates no data reported. Concentrations in ppm unless md.icated as percent (%).

2. References: Fuller - Movement of Selected Metals, Asbestos,and Cyanide in So0il:
Applications to Waste Disposal Problems by Wallace H. Fuller (m-soon-n-ozo) Bowen ~
HJ'. M. Bowen, "Toxic Elements in Biochemistry," Academic Press, N.Y., 1966. Friberg et.

~ Handbook on the Toxicology of Metals Lars Fribery, Gtmna.r F. Nordberg and Velimir
B. Vouk, eds., Elsevier/North Holland Biamedical Press, Amstardam, 1979. USGS - Hansford
Shacklette and Josephine Boerngen, '"Element Concentrations in(Soils and Other Surficial
Materials of the Conterminous United States" (USGS Paper 1270, 1984).
3. UsSGS data from eastern U.S.
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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 reﬂated to subsurface
contamination attributable to the 50 Fordham Road 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 I1 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 attrlbutable 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 Readlng Water Supply
Rehabilitation Study report (see CDM Figure No. 6).



7

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 MONTTORING WELL AND SURFACE WATER SURVEY,
EVAILUATION OF GROUNDWATER AND SURFACE WATER FIOW
DIRECTTION

Little information on groundwater flow direction and gradient in
the vicinity of the 50 Fordham Road property 1is 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
cbtained 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
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Stakes will be placed in the drainage ditch, located at the
eastern edge of the 50 Fordham Rocad 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 8270), 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 durlng construction
indicate that the trench for the 001 dralnllne 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 1lines or their backfill trenches
intersect the water table, at least perlodlcally. To evaluate
whether the drainline trenches may be actlng as preferential
migration pathways for subsurface contamlnatlon and if the
possibility exists for infiltration of contamlnated 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 1is encountered. The
piezometers will consist of small diameter (e.g., 1/2- to 1-1/4-
inch) slotted PVC pipe attached to solid riser pipe. Glues or
solvents will not be used in constructing piezometers. The top
of the plezometers will ‘be fitted with flush-mounted roadway
boxes. It is anticipated that three test pits will be excavated
along each of the two drainlines; tentatlve locations for the
test pits, and possibly piezometers, are shown on Flgure 2. Upon
installation of additional piezometers, as descrlbed .in Task 5,

water level measurements will be made and groundwater samples
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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-
gquantitative 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 subsegquently
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
s0il 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: JINITIAL PIEZOMETER INSTA TION

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.
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Multi-level plezometers will be installed in add1t10nal locations
(not associated with the drainlines evaluatlon) 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 geologlc conditions.
Tentative locations for these piezometers are shown on Figure 2.

Due to the expected bouldery nature of the fill wunder the
50 Fordham Road property, the borlngs for plezometer installation
will be advanced by a drill riqg. At each location (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 c¢ollected 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, spec1al drilling procedures will be followed. Four to
six inch casing will be advanced into competent bedrock to
minimize the chance of cross-contamlnatlng ithe 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 Quallty 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
1ength of 1/2 to 1-1/4~inch slotted PVC plpe ‘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 dep051ts (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 technlques.
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TASK 6: TINITIAL MONITORING WELL TINSTALLATIONS

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 dJdetermined 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.

GZ2A-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 1is 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.
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GZA-108 - is required by DEQE to evaluate the area believed to be
downgradient of the former magn951um chip disposal
area.,

At multi~lievel well locations where groundwater contamination in
the deeper portions of the aguifer 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 durlng dr1111ng 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 flve foot intervals.
After each interval is cored an inflatable packer system will be
lowered into the corehole and inflated to isplate 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
sampllng systenms. 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 c¢ontinued unt11 total volatile
organic levels decrease to less than 0.5 parts per million, or
until rock with an RQD exceedlng 75% is encountered. 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 evaluating 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 locatlon, 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 solvents will not be used

8
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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 sanmplers). 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 acquifer.

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: INTTIAT, 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: SOTIL SAMPLING D c ALYSTS

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 1I) 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  P2-2) will be analyzed via PHC
fingerprinting to initially assess whether the PHC soil
contamination includes semi~- and non-voclatile organics.

If semi- and non-volatile PHC contamination 1is detected,
additional unsaturated-zone so0il sampling and laboratory PHC

9
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analysis will be required. Additional sampling and analysis
would consist of installation of shallow 5011 borings (with a
drill rig) to the water tabkle on an approxlmate 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 Bu1ld1ng 3/northern
end of the Regulated Substance Storage Bulldlng (see Figure 2).

TASK 9: SUPPLEMENT PIEZOMETER INSTALLATION

Due to the lnacce531b111ty of the off—property' wetlands by a
conventional drill rig, hand or machine drlven, single or multi-~
level groundwater piezometers will be 1nsta11ed 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 Flgure 3. Again, DEQE
assistance in gaining access to municipal and! private properties
will be required. Additional piezometers will 1likely 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 groundwater 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 senmi-
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 coupllngs to solid rlser' pipe. Glues or
solvents will not be used in constructlng plezometers The pipe
will be steam cleaned and washed in soapy water, 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 overlylng the till; and
the final piezometer will be screened immediately below the peat
layer (if present).

10
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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 wupon the hydrogeoclogic 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
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. 86).

Due to the inaccessibility of a conventional drill rig to the
wetlands, permanent mnmonitoring 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 1likely 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.

11
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Two borings will be executed at each well locatlon. Gas=drive
samplers will be isolated in the bedrock corehole 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 understandlng of the hydrogeologic regime of
the off-site area, it is anticipated that monltorlng 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. Varlable head permeability
tests will be conducted in the 1-1/2-inch PVC 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 driiling is completed and wells are installed
and developed, samples will be collected from the newly-installed
wells and selected existing CDM wells, and analyzed 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 1limits of the plume. Should additlonal 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 the aquifer (i.e., the
existence of wetlands, surface water bodles, and stratigraphic
units with varying hydraulic conduct1v1t1es), 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 used. MODFLOW is a
modular finite-difference groundwater model that can simulate
two-dimensional and three-dimensional transient flow in
anisotropic, heterogeneous, layered aqulferasystems. The medular
design of the program allows great flexibility in independently

12
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examining different combinations of hydrolcgic 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: ENVIR NTAL D_PUBLIC HEALTH RISK CHARACTERIZATIO

A public health and environmental risk characterization will be
conducted in a manner c¢onsistent with elements of the
Massachusetts Contingency Plan (MCP), 310 CMR 40.545 (3)(g) and
(h). The risk characterization will be based con 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 o0il 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 Response 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., 1in 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 w1ll be performed as outlined in
310 CMR 40.546.

3.20 SCOPE QOF 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 - Tdentification/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;

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. .

1"’ 14
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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 so0il 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 ailr stripping with either aguecus-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.

15
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The purpose ' of Task 2, Evaluation of Remedial Response
Alternatives, w 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 1level of o0il 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)].

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 1likely to be feasible or to
eliminate significant risk; and

° 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 w111 be required to

further evaluate the feasibility (e.gqg., flow rate, radius of
influence, number of wells, etc.) of groundwater extraction from
bedrock. Limited laboratory (bench-top) treatablllty 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 aqulfers for which recovery
systems can often be designed through the use of computer models,
bedrock aquifers are usually highly anlsotroplc and heterogenous
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in nature. Thus, the hydraullc ‘connection* between different
locations in the bedrock is extremely variable.i. 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 1I
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 1levels (VOCs,
TSS, extractable crganics, 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: : L

1. The groundwater contamlnatlon under the 51te 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.

Mcdellng will ke 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 agueous-phase
activated carbon, Xaolinite 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 1is 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
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during the aforementioned 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, . =snergy requlrements, ozone generator
sizing; peroxide use, need for iron and manganese pretreatment,

degree of contaminant reduction possible, etc.).

Although activated carbon and kaclinite are widely-used treatment
technologies, predicting absorbent/media use over time is not
readily quantlfiable on nmulti-component wastewaters. .As it is
believed that semi- and non-vcolatile petroleum hydrocarbons may
also be present in groundwater to be extracted from the site,
carbon or kaolinite would be necessary followxng air stripping
(which remcves ' only VOCs). A dynamic. column 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 Read property.

Use of chemical treatment to reduce levels of semi- and non-
volatile organics (either prior to or after air stripping) will
be evaluatad 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
described. in 310 CMR 40.546(3)(d); Table 1 lists these factors.

Based onr the evaluation, a Remedial Response Alternative will be
recommended which is a permanent sclution (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 1dent1f1ed in 310 CMR
40.546(4)(Q), "the removal of o0il or hazardous material or
contaminated soil or water ... for land dlsposal at another

leccation (will) not be recommended as a temporary solution unless
no other feasible and acceptable temporary solutlon exists.”

The purpose of the FRRP is to document the recommended Remedial
Response Alternative, the process by whﬂch 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;

18



2. For Remedial Respons@ 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 evaluatlon.

4. A recommendation of a Remedial Response Alternative for the
disposal site, including a Jjustification 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 Remedlal Response Alternatlve.

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 J.mplementatlon. These
steps may include:

a. Investigating other technologies or alternatives;

b. Performing pilot tests, Dbench 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
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1% 00 INTRODUCTION "AND PURPOSE

Lt

In response to a request by the Massachusetts Department of
Envirconmental Quality  Engineering - (DEQE) at the June 28, 1989
meeting, General Electric (GE) reguested that .Goldberg-Zoino &
Associates, Inc. (GZA) prepare this Scope of Work (Scope) and the
accempanying .schedule for activities related to the design of a
Short Termn - Measure _(STM) . as deflned 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 tetrachloroethylene/trlchloroethylene
(PCE/TCE). groundwater contamination in the area just north or
south of Concord. Street in the v101n1ty 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 . Ipsw1ch River, which will
serve as the llkely ultimate dlscharge boundary for groundwater
mlqratlng from .the area north of Concord Street.

This Scope detalls act1v1tles that will generate hydregeologic,
groundwater guality and treatability 1nformat10n, upon which a
conceptual de51gn for 'the STM will ke. prepared GE will initiate
the Scope’”’ ‘of “Work  described ‘herein upon receipt of written
approval from the DEQE )

A preliffinary schédule 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 element to the success of thls effort will be
gaining access to private and Town of Reading properties for the
purposé of conducting the STM design activities described herein.
DEQE had stated a willingness to help qainipermission 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 gathered from the North
Reading Assessor's Office. This list will be provided to DEQE
for use in requestlng access. -

2.00 SCOPE OF WORK FOR DESIGN OF SHORT TERM MEASURE

2.10 OBJECTIVES ' T i,

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

1



" in an effort to evaluate whether bedrock structure is
51gn1f1cant in controlllng contamlnant mlgratlon,

2. Assess _groundwater flow' 'fields, in horizontal and
vertical® directicns and the relationship between
groundwater ‘and surface water in ‘the Ipswich River, to
understand potentlal contamlnant mlgxdtlon pathways;

3. Assess the hydraullc properties  of the overburden
materlals and bedrock I S

4. Evaluate the nature and horlzontal 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 - PR

i

6. Conceptually des1gn ‘a (pump” and treat) Short Term
Measure - oo

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- de51qn activities will develop
information on hydrogeolegic; - grouhdwater guality and
treatability characteristics, from which the conceptual STM
design will be prepared. - The reader ' is referred to Work Plan
Addendum, which was submitted ' to the DEQE -in May 1989, for
descriptions of methodologies for accompllshlng similar tasks
(e.g., plezometer and monitoring well 1nstallat10ns, and shallow
soil gas survey) . ‘

1T
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PRE-DESIGN AC'I‘_IVITIES

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.

Ideﬁtifx 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
Reading to.udentlfy property owners .who have submitted M.G.L.
Chapter 21E Assessments and geotechnlcal studies which may have
involved.; the; installation. of, . monitoring wells and/or the
execution - of 5011 borlngs  The information provided in these
assessment reportsf will be reviewed to form a conceptual
hydrogeoloqlc understandlng of . the Concord Street/ Hallberg Park
area, Existing monitoring wells will be plotted on a base plan
of the study .area. . A list of propertles 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 purpose of conducting geophy51cal studﬂes, conducting soil
gas surveys, installing piezometers ahnd/or monitoring wells and
measuring. groundwater levels and collectlng groundwater samples
from boéth new and ex1st1ng ‘monitoring’ ‘wells. It is GZA's
understanding, based on the meeting of ‘June 28, 1989, that the
DEQE agreed to help gain access to these propertlee GE suggest
that DEQE and/or the Town of North Readlng issue a letter to the
property owners, requestlng that access be granted to GZA and its
subcontractors Lt .

CONCEPTUAL D~.S__GN ACTIVITI

B

Upon receipt of permLSSLon to’ access the 1nterested properties,
cenceptual de51gn studies can Commence. Conceptual design
activities wlll foécus on generatlng 1nformatlon on hydrogeologic,
groundwater quallty and treatability characteristics, which will
be used to prepare a conceptual design  for the STM. The
conceptual design activities have been formulated to provide the
minimum 1level of hydrogeologic. and qroundwater gquality
information requlred 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 oJf a northwest-southeast
trending bedrock wvalley filled with glacio-fluvial deposits.
COM's report and our preliminary review of the surficial geology
of the Wilmington Quadrangle,. Massachusetts by Castle, 1959,
suggests that the bedrock valley runs beneath Concord Reoad 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 thel migration of PCE/TCE
in groundwater which were detected by CDM to the northwest of
Concord Road.



S O R U A S R
Installation of plezometers and monitoring wells are

.reguired in:the:  viginity (e.g., -to..the- north 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. the groundwater
contaminant plume may be migrating, be -defined to locate/site the
piezometers and monitoring wells.:-Tonsevaluate bedrock topography
a seismic refraction .survey will- be. conducted -parallel to Concord

.:Q,St reet:. It is anticipated that approximately .300C linear feet of

seismic survey;will.be conducted: along::Cencord .Street to attempt

. to locate the axis . of the suspected. bedrock vailley. Existing

geclogic information -(i.e., boring -logs, :seismic information,

'~etc¢) for -the, area_will be reviewed-to:aid in-:locating seismic

lines. .- : .

TASK 2: SHALIOW SOIL GAS SURVEY
TR A A LA S -
A shallow soll gas survey will be conducted along Concord

H

" Street .and-: between . Concord . Street-.and -the Ipswich River to

attempt to -locate the ‘-PCE/TCE :grown*plume. . The: s0il/gas survey
w..l, be concentrated in..the area:shown by: the.seismic survey to
be the bedrock: valley through_which the ceontaminant plume may be

. migrating. - 'Approximately .15 ‘to.20: soil :gas.samples will be

collected. and analyzed using the methodology described under Task
4 of the May.:1989«Work..Plan Addendum: . The’ results of the soil
gas--analysis will.be.used, along with:seismic results, to locate
plezometers and ‘walls to be qnstalled fdurlng‘Tacka 5 and 6).
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TASK 3 . P; ZOMEEER R A e ;r;en
thtle 1nformat10n ex1sts on- groundwater flow direction and
contaminant . concentrations -. areally . -and - vertically, 1in the

vicinity of the Concord%StreetﬁHaLiberg;Park area. Definition of
groundwater flow conditions and contaminant distribution,
including . the - hydraulic . relationship’:rbetween . the groundwater

-system -and :the. Ipswich River, 1s required:ito 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 MW-4),

‘parallel ' to. Concord Street, south of. Concord Street near the

Ipswich. River and in-.the Ipsw1ch 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 alsc. be installed in-the -Ipswich River. The

locations in which piezometers will be installed will be based
upon the results of the seismic and 5011 gas surveys.
Plezometers w1ll be 1nstalled elther by drllllng or by hand,
depending upon accessibility to specific installation locations.
The methodology for piezometer installation is detailed under

.

.




Task 9 of the May 1989 Work Plan Addendum

~z T GEL Sur

Upon compIetldn, the plezometers, exlstlnq mohitoring and
observationviwells+in the v1c1n1ty +of the. Concord -Street/Hallberg
Park area;,. and-surface water stakes in ‘the Ipsw1ch River will be
surveyed for~ elevatlonﬁ’water Aevel measurements will be taken
and a s'groundwater! contour: and flow? dlrectlon -plan will be
subsequently . - prepdredi..: - Selected plezometers and existing
monitoring cand:observation wells: w1ll ‘be- purged and groundwater
samples ' collected . for subseqguent. semi- quantltaﬁlve‘ laboratory
analysis..  The semi-quahtitative analysis results will‘be used to
help define':thetareal and vertical. extent :of contamination in the
overburden- aquifer. Semi-quantitative anhalytical ‘and groundwater
flow . data generated during: .this -task will be’ used to locate
monitoring wells to further define the dimensions .of. the PCE/TCE
plume.
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TASK 4 MONITORING W LLS

5-,

Due to the‘lnaCCe551billty of arz conventional drill rig to
wetlands ‘north: ¢f Y.Concord:’ Street, monltorlng ‘wells "will ke
installed- only.adjacent ‘to «paved ar: dlrt ‘roads- and in highland
areas':iadjacent -to “wetlands. -7 Based ‘' on: the' limited current
knowledge of .the: gevlogy and .cortaminant dlstrlbutlon identified
by CDM,::rit ->:4s lcanticipated ' that - multlvlevel'"wells will be
instaliedrin:ﬁ tor8 locations'.to ithe -north “and “south of Concord
Street:s: -“Additiomal. monitoring-:iwells :may. be'srequired should
information “generated. durings-initial :well installation 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 contlngent upon
geologic: :conditions’. and: contaminant.. profiling by screenlng of
soil samples for volatlles durlng drllllng B Jll

Bedrock1w1lr'be 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. corehcle will be
packer-tested.” A single 1-1/2 inch PVC.well.will be installed in
each’ corehole.: .Drilling, soil sampling and sScreening and well
installation procedures . will :be "similar to. ‘those procedures
outlined under. Task:< 10 of the May 1989 :Work Plan Addendunm.
During drilling, “'soil samples. representative of "the different
glacial deposits. encountered will also be'. collected: for grain
size analysis. -Results of ‘the grain size analy51s will be used
to .estimate " hydraulic conductivity values Variable head
permeability tests will be conducted durlng drllllng to provide
addltlonal hydraullc conduct1v1ty estlmates P
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twlll be :develogped .rby- 'surge “dpailing:--orzcpunping. Following
development,: ‘'variable head:tests: wilil:be:‘conducted in the wells
' .to ‘‘genarate. hydraulici:conductivity. ovalues ;.for::the overburden
:. deposits and bedrock.:i. -Wells: zwill-: ithen eﬁe surveyed for
n: elevations; ~water -level- measurementsc-ylll be ;.taken from the
. :wells, piezbmeters.:and existing. mnnntorlng and - observatlon wells,
-.and a. rev1sed groundwater contour plan w111 be prepared.
[ . R i o AN AN SN B
o T Water used durlng drlllrng wlll he wpurged and monltorlng
.- wells will -be sampled. Sanpling: prdcestures -are: discussed in the
" May 1989 Work.'Plan Addendum. .. Samples will:be.analyzed for VOCs
~..wia "EPA Method 28240’ base/neutral..and ;acid~extractable organics
“wia EPA° Method 8270, “priority pollutant ‘metals::fafter filtering
and acidification), 1iron, manganese;, ¢:;alkalinity, fluoride,
chloride, nitrate, coliform bacteria, sulfate, TOC, TSS, pH and
specific conductance. .All .analyses: wills:rbe .performed by a State
.. of “Massachusetts- certlfledflaboratorp bn.-a- ones=week turnaround
'f"rush" ba51s mei Dlitomuocnes smrer cwewsTul L Teet

coooFollowing: instalklation of: albrmom.torslng Wells, the wells ‘

TASK 5 P gﬂP TESEIN S T NI ST B e
- REY R AR Gl UMD D ALt YD oEy
Taiw. AT slngle,‘large dlameter punp: . webl will: be:dinstalled and a
short-term . pumping . test ‘conducted-.to sgenerate hydraulic
. paraneters which will be . used . as :1nput Lo the -design of the
. groandwater recovery ‘and treatment. system -(i.e.;.the STM). Based
. on-2imformation:..on: groundwater:: flow;andrcentamxnant distribution
gained duringnthe.tasks described above;.the pumping well will be
installed in a location where the highest concentrations of
o :PCE/TCE:-are. expected .and .. where! <the Fwell . would-:be expected to
capture -the largest‘volume of. rgroundwater.n. An effort will be
made- to: locate the pumping. well.. so’that it can e used during the
full Scatle STM. i, =i T S PR 1
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Well de51gn (ca51ng and screen drameter, ‘screen slot size,
.screen.wsetting; pump capac1tyﬁ wlll_ be. based upon hydraulic
‘parameters and. definition of geologic 'conditions generated during
" the monitoring- ‘well~ installation- and: assessment of the
distribution of contamination. :Should. the pumping well be

installed in a location where piezometers and monitoring wells
(installed under earlier tasks)  cannotsbe used to:measure aquifer
responses during pumping, additional observation wells may be
Acrequired. . If results of: previous groundwater sampling indicate
'“’that contamlnatlon is' .present deep. in.the. overburden aquifer and
* in bedrock;: multi-level obsérvaticn wells:-(e.g.,. in the bedrock
‘and in deep overburden): may be.required.: These weils would allow
"measurements .of :response to pumping .of .deep portions of the
soverburden. aquxfer and shallow portlons of- tﬁe bedrock during the
pump test ‘. i SR I S AR AU
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Upen minstaliatidn - and dewvelopment: of ' the ..pump well and
additionaliobservationiwells; 'if required, :@a short-term:pump test
will »ba:liconductedi.to:’generate shydraulic parameters (i.e.,
transmissiV1Ey;.‘storativity,."radiuSJuaf.pumping influence) from
which +“the »'groundwater:’reCovery-Tand.: treatment :STM ' will be
designed.&d Theipump'test wilkl be run for up to 7 days,: or until
stabilization is’ yeached.v:..It:!is anticipated! that the well will
be pumped @t .a irate:notitexceedings:200-.gallorns per:minute. The
pumped water will be treated at the wellhead with agueous-phase
carbon adsorption, . and treated effluert transported by temporary
pipe or hose wundeér Loncord: Street through an~existing .culvert and

discharged=-<to. the:zIpswich Rlver - Iti7ig- .anticipated that an
emergency«2NPDES trpermit.~wild < be: required .from . the U.S,
Env1ronmenta1ﬂ1motectlow Agency to dlScharge :the:: treated water
durlng the pump teste i Pt el NS el S S o
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Drawdownrmeasurementa.w1ll be taken“&n.the pumplng well and
selected*monitoring/cbservations wells: and_plezometers ‘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 termlnatlonfof the pump test to
assess changes in groundwater quality over time. Samples will be
collected’ from«thé-pump.wells one Hour: -into. the.pump test and just
before punp shut+downji:and analyzed .fors.thé :same: . constituents
outlined - undersi:Task 4. 2 Iwo: samplesi: per day-=will- also be
collected .:from “theypunp "well. (prior.rtor:carbon: treatment) and
betweer: the ;tarbonscoentdctors; the  samples will :be ‘screened for
VOCs withig GC: us1ng statlc-headspace technlques 2

PR Loy ._.' =odt w0 TOl. R E N

uDatahcollected during- nhe.pump:test wlbl .bei analyzed u51ng
two differentsramnalytical” procedures:---(1) the :Jacob semi-log
method andwjzrftheﬁﬂheis;iogﬁlog:methchWﬁThese analyses will
yield estimates of the transmissivity.:;of =-the aquifer (the
quantity of water that the aquifer will yield) in the area when
groundwater: recoverymay.:take placei: Results of:ithis work will
the be used: inrdesigning:thez-full-scale: groundwater -extraction
system. =~Theseé. ranalyses::will .also  yield:-an .estimate  of total
groundwater flow to- the.treatment. System, which will be factored
into the conceptual deSLgn of the STM v R
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TASh 6 ¢l QROUNDWATER MODELING Ty LTRSS arm. 3l p .
051ng hydraullc parameters obtalned durlng the pump test,

analytical groundwater modeling using methods-by-Theis 1935, Todd
1980, and Keelyiand Tsang;'1983rwillube;perfdrmed to. evaluate the
capture zones and: downgradient: stagnation.point of :the pumping
well. :=“Should the modeling -indicate:that the:single-pumping well
will. not effectively capture the plume, addﬂtlonal modeling will
be conducted to determine the number, locations, .-and pumping
rates of additional recovery wells which may have to be installed
to supplement the initial pump well.
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TouonT Lt :-Due £ ‘the unkadwhi nature’ of Idoftaminatidr - which may be

e present-1n ‘the- dowhqraalenb‘area"ctheAeecnﬁd&ogyes) to treat the
extracted groundwater for3the Sshortstern médsure’ have not yet

been selected. At the present time, it appears that several

Jalternatlve Tréatment $cenarros may “pd apprgaable:‘
B R L L S idz gooEL DU AR i
2 e 3*“(1) AqueouSPphase carbon adeorptlaﬁ“ 1~«f~w
ST s (2)“‘Air—étr1pp1ng - (With vapo¥-pHase™ c&rbon. adsorption or
o clmoo et L1 fumedincirerationifors: offegas coﬁ%rel%,-er
SETLOTTEL T st (3)F Ghemlcalr~oi1datien'4€v1aa oV, ozone"and/or hydrogen
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Pretreatment of extracted groundwater ~to -remove suspended
solids and lron/manganese is anticipated to be necessary for all
three treatment scenarios.

SIMIDREY STINDDG L A THRESAT 00,

During this task, treatment system options will be evaluated
and a specific alternative selected. Limited laboratory (bench-
top) treatabllaty ‘testing willupaon performéd ‘td‘évaluate certain
- treatment ssystem - dompbnents. TAtIpreselty’ 1£7 igsbelieved that =
dynamlc ‘GarBed . columh™ tést™ and batehichémicaliio¥idation testing
may betnecessary. ‘Jartdrd simple -Bilt¥atish €dsting will also be
performed to help select and size of appropriat€‘iron/manganese
and suspended solids pretreatment components. All bench-top
treatability testlng will be performed on samples of groundwater
extracted durifg the pérﬂp“eeSt TPreéatability testing will not be.
required to evaluate air stripping and associated air pollution
control equ1pment
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- U51ng the »hyéfegeolo@ec andﬁttreatabfkaty information
Sbtained duririg‘earlier tdskKs, "a conceptual - deSLgn for the SsSTM
~ groundwater extraction,«:treatment end=ai§eharge 5ystem will be
prepared. Féllowing the estimaﬁion Sf appropnlabe recovery well
" locations, flow ratés’]- drawdowns ' ahd?access ‘issues (during Task

E - 7Y; the - groundwater extractmon sYstem will be -designed. The
Ll Lo condeptual © extractionisystemn- desagﬂf“will consist of a well
Tt 1t locationiiplan;twWeld’ constructlon and"puhp details: and preliminary
h =L equlment speclflc&tlens AT Fa BREY AL G lL
. FI0 L ,e*""“L 30T en® & a;“'

T lan Based on ‘the tesults -“of '‘earliér? tasks; ''a conceptual
. : treatment ‘gystem “design will -41So bé p@%pared7~ “The treatment
A ‘System’ will"“be- capabile--of / treatlngu ‘extradted - *groundwater to
T ‘Standards- -dc¢ceptable to~ thé’ . 'DEQE &nd: "EPA7:for "gurface and/or
groundwater discharge. - ‘Discharge®stafdards.Wwilli:be established
based on verbal dlscu5510n w1th EPA/DEQE
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The conceptual treatment -~ system -design willi consist of
process flow sheet, process and 1nstrumentation diagram (PID) and
prellmznagglmgaﬁprment sdayoutyplan. . Prellmlnary equipment
spec1f1eatgene-andgajbraef descrlptden of, system operatlon will
also bejdeveloped:at~this &dme. oy vevnun oo o o et
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The destbnatban =of : ~txeated greundwater hasj yet to be
determined. It is possible that some portlon of the extracted
groundwater may:zneed;.:to-~:be :eln}ectedﬁdlscharged back to
groundwater~\tabﬂaqmplx; w1tn the ;-Water:: Management Act 100,000
gallons - peryday. Limit: fonﬁ"consumptxve use';- It is likely that
some - pGIthQ\Of the extracted. groundwateruwxll,also be discharged

to the Ipswich River. If discharged -te..the Ipswich River,
existing stormwater lines will be used, to transport treated

water,_lf POSSlble ST Lma LIy R gneTmIgeLra
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3.00 TECHNICAL PROGRESS MEETINGS

Dhwozroldoo msZoose dnootass :Eﬁh gidy weoind

sreng ]l bhasriml Loed s g 5. Fonitial miNioegs oY 6
In additien gte-rthe, ceaceptual~qdesagn actLyetdes on -Figure 1,
technical: prOJeetpprogress meetings -will e held -every two weeks
between:-GE,.-GCZA;7~DEQE; rands Town: representatgves, -atywhich time
prOJect)status an@#p;elimbnarynresults of~qompleted«tasks will be

dlscussed Be, mms s tfei L}
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The conceptual (STM) design activities will commence upon receipt
of written DEQE approval of: this Scope—fof Works ™ . Figure 1
provides a preliminary schedule ~ for 1mplementatlon of the
conceptualadeskgn activities outlined  in Sectlengz ,00. It is the
intent,  of: GE-:and:-GZA to cemplete the .pre-design.-and .conceptual
design @CtlvltlEShaS qudckly --as possible. -To. accompllsh this
objective~q-time :saving,.measures -such;sas "rush". turnaround
laboratory analyses:and use of--multiple drill rigs -simultaneously
for well -installation-will:--be-.employed. - However,- it -should be
recognized- that-the,length;of. time,actually. required to complete
the work :preposed;herein- is. contingent:.upon.a -number--of factors,
which are beyond the control of -GE -and :GZA.-» Foremost- among the
factors is the time required to obtain permission to access
private -and: public,.properties .to conduct. the .proposed work.
Assistance.-~ from. the \DEQE and. Town.: . Of North ,Reading  will be

required- tq5a5515Q11n galn accessrto these propertles Other
factors whlchwcould lengthen the project-- schedule 1nclude, but
are not|llm1ted _to:the. follew1ng CRARST LT LETE LTl
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1. Avallablllty 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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