
 
 
 
 
 
 
 

 

 
   
    

April 2, 2018 

Mr. Jason Pelton 
New York State Department of Environmental Conservation 
625 Broadway, 12th Floor  
Albany, New York 12233-7015 

Subject: Preliminary Design Plan for In-Situ Thermal Remedial Wells 
   VOC Source Area Remediation 
   Operable Unit 3, Former Grumman Settling Ponds, Bethpage, New York  

   Electronic transmission only.  Hard copy available upon request. 
 
Dear Mr. Pelton: 

Northrop Grumman Systems Corporation (Northrop Grumman) is submitting this Preliminary 
Design Plan (Plan) to the New York State Department of Environmental Conservation 
(NYSDEC) for approval to proceed with thermal remedial well installation at the Bethpage 
Community Park (Park) as the first element of the Operable Unit 3 Volatile Organic Compound 
(VOC) Source Area in-situ thermal remedy (ISTR).  The purpose of this Plan and our request for 
NYSDEC’s approval in advance of the Remedial Action Work Plan, is to accelerate the overall 
schedule for remedy construction.  Moreover, NYSDEC’s approval of this Plan would help 
Northrop Grumman to reach a timely agreement with the Town of Oyster Bay (Town), whose 
approval of Park access is also necessary to construction of the remedy.   

Delineation of VOCs in the Park was conducted in 2014-2015, with supplemental sampling 
conducted in 2017 to refine the target treatment zone for the remedy.  Total VOC contours at 
different depth intervals in the target treatment zone (Attachment 1) were prepared for design 
purposes based on the data presented in the VOC Source Area Pre-Design Report (Arcadis 
2015) and Pre-Design Report Addendum (Arcadis 2018). The remedial well locations and 
depths were designed by TerraTherm, Inc., Northrop Grumman’s remedial contractor, to 
thermally treat soil within the lower permeability zone (LPZ) in the Park to less than 10 
milligrams per kilogram (mg/kg) total VOCs, consistent with the NYSDEC-approved Remedial 
Design Work Plan (EMAGIN/ENVIRON 2016).   

Construction of the ISTR remedial well network is planned to be completed in two phases.  The 
first phase, for which approval is now being requested, includes abandoning existing 
piezometers and monitoring wells within the treatment area (locations shown in Attachment 2) 
and drilling of boreholes and installing well casings for ISTR heater wells, vacuum extraction 
wells, temperature monitoring points, and multi-phase extraction wells (Attachment 3). The 
second phase of work, including installation of heater elements, interconnection cables, and 
process piping, will be conducted following NYSDEC’s approval of the Remedial Action Work 
Plan, which will be submitted in the second quarter of 2018.         
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The ISTR wells will be installed using sonic drilling methods to minimize vertical cross-
contamination by polychlorinated biphenyls (PCBs) in the soil overlying the VOC source area 
and to reduce the volume of investigation derived waste (IDW).  IDW will be characterized for 
PCBs, VOCs, RCRA metals, and other constituents as required by the selected disposal facility.   

Health and safety procedures in the Site-Specific Health and Safety Plan (HASP; Arcadis, 2016) 
will be followed for the work, including air monitoring for VOCs and particulates in accordance 
with the Community Air Monitoring Plan (CAMP) included in the HASP.   

A lined pad will be constructed for equipment decontamination.  Decontamination fluids will be 
collected, containerized in 55-gallon drums, and temporarily stored at the Northrop Grumman 
facility pending characterization. The fluids will either be treated in the on-site groundwater 
remedial system or disposed at a permitted off-site facility, as appropriate.  Drilling equipment 
encountering PCBs will be decontaminated according to the requirements of 40 CFR §761.79.   

We respectfully request that NYSDEC complete the review of this Plan to facilitate its approval 
by Wednesday, April 9, 2018, so that we can proceed with finalizing an access agreement with 
the Town, preparing detailed remedial costs, and contracting for the construction of the remedy, 
which we plan to begin implementing in the third quarter of 2018.    

Should you have any questions, feel free to contact us. 

Thank you, 
 
 
Edward J. Hannon 
Director ESHM 
925 South Oyster Bay Road 
Bethpage, NY 11714 
516-575-2333 
 
Attachments: 
Attachment 1 – TVOC Contours 
Attachment 2 – Wells to be Abandoned 
Attachment 3 – Treatment Point Layout and Construction Details 

cc:  D. Hesler 
J. Balmat 
B. Lais 
S. Karpinski 
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TVOC Contours 
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Figure 1
Total VOCs Distribution in Soil

2014 to 2017 (40-42 ft)
Bethpage Community Park

Bethpage, NY
µ
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374   TVOC Concentration, mg/kg

Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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Figure 2
Total VOCs Distribution in Soil

2014 to 2017 (42-44 ft)
Bethpage Community Park

Bethpage, NY

255   TVOC Concentration, mg/kg

Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016



[

[
[

[
[

[
[

[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[

[

[

[

[

[

[
[[[[[[[[[[[[[[[

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [

[
[

[
[

[
[

[
[

[
[

[
[

[

[ [[[[[[[[[[[[[[[

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[

[[[

[
[

[
[

[
[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
[

[
[

[
[

[

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [

[
[

[
[

[
[

[[[[[[[[

[
[

[[[[[

[[[[[[[[

[
[

[

[

[
[

[
[

[
[

[
[

[
[

[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[

[
[

[[[

[

[

[

[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[

[[[[[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

[
[

A HGFEDCB PONMLKJI SRQ

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

3

2

1

4

23
A HGFEDCB PONMLKJI SRQ

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

3

2

1

4

23

!(

!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

H-3-17
<10

H-6-17
<10

I-6-17
<10

K-10-14
<10

K-13-17
<10

K-3-17
<10

L-12-14
91

L-8-14
13

M-13-17
<10

M-6-17
<10

M-7-14
57

M-9-14
<10

N-12-14
<10

nR-8-17
<10

O-5-14
<10

P-12-14
23

P-13-17
<10

P-7-14
<10

P-9-14
56

Q-8-14
16

R-11-17
<10

S-10-17
<10

F-2-14

H-5-14

I-2-14

I-3-17

J-4-14

J-6-17

K-5-17

nG-2-14

nK-7-14

nL-10-14
nM-10-14

nM-11-14

nN-9-14

nQ-10-14nQ-10-14R

nQ-13-14

nQ-8-17

nR-10-14

O-8-14

Q-6.5-17

Q-9-14

R-12-17

S-11-17
VP-27-14 Legend

!( TVOC Soil Sample Location (2014 to 2017)
!( TVOC Soil Boring Location (Interval not sampled)

Contour 44ft 10ppm
TVOCs >10ppm 40-55ft (2014)

O:
\P

roj
ec

ts\
7A

S3
01

_B
eth

pa
ge

\G
IS

_P
roj

ec
ts\

20
18

\20
18

_T
VO

C_
So

il_
Plu

me
_U

pd
ate

\A
rea

 1 
- T

VO
C 

So
il P

lum
e D

eli
ne

ati
on

  2
01

8 (
44

-46
 ft)

 (re
v2

 K
CB

 1-
20

18
).m

xd
PRIVILEGED AND CONFIDENTIAL ATTORNEY/CLIENT COMMUNICATION AND/OR ATTORNEY WORK PRODUCT SUBJECT TO ATTORNEY-CLIENT PRIVILEGE

µ
0 25 50

Feet

Figure 3
Total VOCs Distribution in Soil

2014 to 2017 (44-46 ft)
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Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
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<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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Figure 5
Total VOCs Distribution in Soil

2014 to 2017 (48-50 ft)
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Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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Figure 6
Total VOCs Distribution in Soil

2014 to 2017 (50-52 ft)
Bethpage Community Park

Bethpage, NY

Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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Figure 7
Total VOCs Distribution in Soil

2014 to 2017 (52-54 ft)
Bethpage Community Park

Bethpage, NY

852      TVOC Concentration, mg/kg

Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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Figure 8
Total VOCs Distribution in Soil

2014 to 2017 (54-56 ft)
Bethpage Community Park

Bethpage, NY

72  TVOC Concentration, mg/kg

Notes:
TVOC:  Total Volatile Organic Compounds
ppm:  parts per million
mg/kg: milligram per kilogram
<10: TVOC concentration less than 10 mg/kg

Sources:
Soil Data: Pre-Design Sampling and Remedial Technology Evaluation Report for VOC Source Area 
(Arcadis, October 16, 2015), and Addendum (Arcadis, February 2, 2018)
Drawing: Arcadis, 2016
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HEATER CAN TYPICAL DETAIL (H)
QTY (SEE TABLE 1) @ 3" CS40 PIPE

NOT TO SCALE

HEATER WELL SCHEDULE

NOTE: TYPICAL THERMOCOUPLE PIPE INSTALLED
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DEPTH MINIMUM ONE PER CIRCUIT LEG.
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(TO BE CAPPED IMMEDIATELY)

GROUND SURFACE
NATIVE SOIL

0.0 FT BGS

ANNULAR SPACE
HIGH TEMP GROUT

18" HEATER WELL
STICK-UP

TOP OF TREATMENT ZONE (A)

HEATER WELL WITH CO-LOCATED STEAM INJECTION WELL CAN
TYPICAL DETAIL (HI)

QTY (SEE TABLE 2) @ 1" CS40 PIPE, "F-D" L X 1" SS WELL SCREEN WITH
WELDED END CAP, 0.010 SLOT

1" CS40 RISER PIPE, 3" CS40 PIPE

NOT TO SCALE

HEATER WELL WITH CO-LOCATED STEAM INJECTION WELL SCHEDULE

BOTTOM OF STEAM INJECTION WELL
SCREEN AND BORING (F)

MINIMUM 9" DIA. BOREHOLE

BOTTOM OF TREATMENT ZONE (B)

GROUND SURFACE
NATIVE SOIL

0.0 FT BGS

18" HEATER WELL
STICK-UP

TOP OF #00 SAND (E)

BOTTOM OF #00 SAND (F)

TOP OF WELL SCREEN (D)

BOTTOM OF HEATER (C)

1" CS40 RISER
(TO BE CAPPED IMMEDIATELY)

12" STEAM
INJECTION WELL

STICK-UP

TOP OF TREATMENT ZONE (A)

3" CS40 HEATER CAN WITH
WELDED JOINTS, PLAIN END

(TO BE CAPPED IMMEDIATELY)

#00 FINE SAND PACK
1" SS SCREEN 0.010 SLOT

1/2" CS40 THERMOCOUPLE PIPE
WITH THREADED JOINTS

(TO BE CAPPED IMMEDIATELY)
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C103

NOTES:

1. HEATERS WITHIN THE PCB AREA WILL BE INSULATED FROM ~18-33ft bgs

2. HEATERS WITHIN THE PCB AREA WILL BE INSTALLED USING ISOLATION CASING TO
30ft bgs TO AVOID CROSS CONTAMINATION OF DEEPER SOILS.
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TC

TC

TEMPERATURE MONITORING POINT (TMP)
QTY (SEE TABLE 3) 1-1/2" CS40 PIPE

TEMPERATURE MONITORING SENSOR DEPTHS
(SEE TABLE 3)
NOT TO SCALE

MINIMUM 4" DIA. BOREHOLE

TC

1-1/2" CS40 WITH THREADED JOINTS, MNPT END
(TO BE CAPPED IMMEDIATELY FOLLOWING INSTALLATION)

TC

BOTTOM OF BORING (C)

TEMPERATURE MONITORING POINT SCHEDULE

ANNULAR SPACE
HIGH TEMP GROUT
FULL DEPTH

BOTTOM OF TREATMENT ZONE (B)

NATIVE SOIL
0.0 FT BGS

18" TMP WELL
STICK-UP

GROUND SURFACE

TOP OF TREATMENT ZONE (A)

C
TB

 F
IL

E
: T

T-
S

TA
N

D
A

R
D

.C
TB

FI
LE

:J
:�

R
O

JE
C

TS
\B

E
TH

P
A

G
E

, N
Y

 E
M

A
G

IN
 - 

N
O

R
TH

R
U

P
 G

R
U

M
M

A
N

 O
U

3\
01

-D
E

S
IG

N
\0

01
-D

R
A

W
IN

G
S

\0
00

1-
IN

-P
R

O
G

R
E

S
S

 D
W

G
S

\C
10

3-
TY

P
IC

A
L 

W
E

LL
 D

E
TA

IL
S

.D
W

G
c 

20
18

 T
E

R
R

A
TH

E
R

M
, I

N
C

. A
LL

 R
IG

H
TS

 R
E

S
E

R
V

E
D

P
LO

T 
D

A
TE

: 3
/2

0/
20

18

8 6 5 3 17 24

REV:

SCALE:

SHEET:

REFERENCE NO.:

S
E

A
L

SHEET SIZE:

DWG NO.:

15
1 

S
U

FF
O

LK
 L

A
N

E
G

A
R

D
N

E
R

, M
A

 0
14

40
(9

78
) 7

30
-1

20
0

W
W

W
.T

E
R

R
A

TH
E

R
M

.C
O

M

910

8 6 5 3 17 24910

F

E

D

C

B

A

OF

F

E

D

C

B

A

D
E

S
C

R
IP

TI
O

N
D

A
TE

C
A

D
E

N
G

R
E

V
D

L
C

M
P

M

TH
IS

 D
O

C
U

M
E

N
T 

C
O

N
TA

IN
S

 C
O

N
FI

D
E

N
TI

A
L 

IN
FO

R
M

A
TI

O
N

 O
W

N
E

D
 B

Y
 T

E
R

R
A

TH
E

R
M

, I
N

C
.

U
N

A
U

TH
O

R
IZ

E
D

 D
IS

C
LO

S
U

R
E

 IS
 P

R
O

H
IB

IT
E

D

IN
-S

IT
U

 T
H

E
R

M
A

L 
R

E
M

E
D

IA
TI

O
N

H
O

B
O

K
E

N
, N

E
W

 J
E

R
S

E
Y

TY
P

IC
A

L 
W

E
LL

 C
O

N
S

TR
U

C
TI

O
N

 D
E

TA
IL

S

NTS

D B

2 3

C103

NOTES:

1. SELECT TEMPERATURE MONITORING POINTS MAY BE
MODIFIED TO BE USED FOR PRESSURE MONITORING.
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MULTIPHASE EXTRACTION WELL (MPE)
QTY (SEE TABLE 4) "C-A" L X 4" SS WELL SCREEN, 0.010 SLOT

4" CS40 RISER PIPE

NOT TO SCALE

MINIMUM 8" DIA. BOREHOLE

18" MPE WELL
STICK-UP

MULTI-PHASE EXTRACTION WELL SCHEDULE

VAPOR EXTRACTION WELL (V)
QTY (SEE TABLE 3) (B-A) L X 2" SS WELL SCREEN, 0.010 SLOT

2" CS40 RISER PIPE

NOT TO SCALE

MINIMUM 8" DIA. BOREHOLE

#00 FINE SAND PACK

THREADED JOINT

2" CS40 RISER
(TO BE CAPPED IMMEDIATELY

FOLLOWING INSTALLATION)

TOP OF #00 SAND (C)

18" VEW WELL STICK-UP

ANNULAR SPACE HIGH
TEMP GROUT TO SURFACE

ANNULAR SPACE FILTER PACK
#00 SAND

2" SS SCREEN
0.010 SLOT

4" SS SCREEN
0.010 SLOT

4" CS40 RISER
(TO BE CAPPED IMMEDIATELY

FOLLOWING INSTALLATION)

VAPOR EXTRACTION WELL SCHEDULE

BOTTOM OF SUMP AND BORING (E)

BOTTOM OF WELL SCREEN (C)

NATIVE SOIL

BOTTOM OF TREATMENT ZONE,
WELL SCREEN AND BORING (B)

NATIVE SOIL
0.0 FT BGS0.0 FT BGS

BOTTOM LOADING
PNEUMATIC PUMP

ANNULAR SPACE
HIGH TEMP GROUT

ANNULAR SPACE
HIGH TEMP GROUT
TO SURFACE

GROUND SURFACE GROUND SURFACE

BOTTOM OF TREATMENT ZONE (B)

TOP OF TREATMENT ZONE AND WELL SCREEN (A)

DEBRIS TRAP (MODEL FERNCO WC-600-450)

TOP OF TREATMENT ZONE AND WELL SCREEN (A)

THREADED JOINT
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C103

NOTES:

1. WELLS WITHIN THE PCB AREA WILL BE INSULATED FROM ~18-33ft bgs

2. WELLS WITHIN THE PCB AREA WILL BE INSTALLED USING ISOLATION CASING 
TO 30 FT BGS TO AVOID CROSS CONTAMINATION WITH DEEPER SOILS.
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