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Julie Smith - Laboratory Director

Reviewed and Approved By:

Fax: (732) 969-0197
Phone: (732) 969-1700

The following analytical report covers the analysis performed on samples submitted to EMSL
Analytical, Inc. on 7/9/2013. The results are tabulated on the attached data pages for the 
following client designated project:

Bayonne Bridge

The reference number for these samples is EMSL Order #011303099. Please use this reference
when calling about these samples.  If you have any questions, please do not hesitate to contact
me at (856) 303-2500.

7/11/2013Attn: John Pouso
Skanska Koch
400 Roosevelt Avenue
Carteret, NJ 07008

The test results contained within this report meet the requirements of NELAC
and/or the specific certification program that is applicable, unless otherwise noted.
NELAP Certifications: NJ 03036, NY 10872, PA 68-00367

The samples associated with this report were received in good condition unless otherwise noted. This report relates only to those items tested
as received by the laboratory. The QC data associated with the sample results meet the recovery and precision requirements established by
the NELAP, unless specifically indicated. All results for soil samples are reported on a dry weight basis, unless otherwise noted. This report
may not be reproduced except in full and without written approval by EMSL Analytical, Inc.

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone: (856) 303-2500 Fax: (856) 858-4571 Email: jsmith@emsl.com
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EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (856) 303-2500 / (856) 858-4571
http://www.emsl.com jsmith@emsl.com

011303099
CustomerID: SKNJ25
CustomerPO: 012100-JP
ProjectID:

EMSL Order:

Analytical Results

Attn: John Pouso
Skanska Koch
400 Roosevelt Avenue
Carteret, NJ 07008

Received: 07/09/13 9:00 AM

Bayonne Bridge

Fax: (732) 969-0197
Phone: (732) 969-1700

Project:

7/8/2013Collected:

Client Sample Description Lab ID:012100-07082013 0001Collected: 7/8/2013

Method Parameter Result Units
Analysis
Date AnalystRL

Prep
Date Analyst

SM 2540G Total Solids MM91 % 7/11/2013N/A 7/10/2013 AA

3550B/8082A Aroclor-1016 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1221 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1232 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1242 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1248 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1254 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1260 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1262 EHND µg/Kg 7/11/201318 7/10/2013 AB

3550B/8082A Aroclor-1268 EHND µg/Kg 7/11/201318 7/10/2013 AB

6010C Arsenic BE2.7 mg/Kg 7/10/20132.0 7/9/2013 JS

6010C Lead BE8.8 mg/Kg 7/10/20132.0 7/9/2013 JS

8015B Diesel Range Organics EA1300 mg/Kg 7/11/2013370 7/10/2013 AB

8015B Gasoline Range Organics EAND mg/Kg 7/10/20131.1 7/10/2013 EA

ND - indicates that the analyte was not detected at the reporting limit
RL - Reporting Limit

Definitions:

Page 2 of 2ChemSmplw/RDL/NELAC-7.21.0  Printed:
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Attachment C

In-Situ Sampling Plan and Analytical Criteria
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Project Craig Boring No. PA-MW-16 Date 1/9/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type A Monitor Well Time Depth (ft)

Inspector 1:55pm 2.0

7:25am 2.0

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

6.0

04 6.0 8.0 SS 4-5-8-8 14" 0.0

05 8.0 10.0 SS 19-20-13-16 16" 0.0

10.0

Bayonne Bridge Arsenic Site

PA-MW-16

Bottom of Boring

Ground Water Level

Date

1/9/12

Remarks

Fill: grey brown Silty Clay, some c-f Sand, little f Gravel

1/10/12

Monitoring well installed to 8.0 feet

Note: Concrete to 1.0 feet re-enforced with rebar

                Engineering Department
                Materials Engineering

Boring Report
Contractor

Driller

Sample Description and Remarks

Fill: brown grey c-f Sand and Silt, little f Gravel, with wood 
fibers

Fill: brown c-f Sand and fine Gravel, little Silt, with sheen

Fill: light grey fine Gravel and c-f Sand, trace Silt

B. Ouimet

M. Gorski Before well installation

Change of Strata

Fill: light grey Silt, little f Sand, trace f Gravel, mottled
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Engineering Department
Materials Engineering

 

PROJECT: CONTRACT NO.

LOCATION: CONTRACTOR Craig

WELL NO. WELL TYPE A DATE: 1/10/12

DRILLER: INSPECTOR:
Well Development Report   (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE: 1/10/12 WATER LEVEL BEFORE: WATER LEVEL AFTER:

TAKEN MINUTES AFTER DEVELOPMENT

9" dia. Manhole cover

2" dia. PVC pipe w/locking cap

0.0' Top of surface

L1 = 0.5'

L2 = 3.5' L2 0.5' Top of bentonite seal

L3 = 4.0' 3.0' Top of well gravel filter

openings

L3 .020"

Remarks:

8.0' Bottom of well

Cap 10.0' Bottom of boring

8"

Bayonne Bridge Arsenic Site 426-11-014

B. Ouimet

Boring diameter

Well Installation Report

& cement groutL1

PA-MW-16

PA-MW-16

M. Gorski

2.0'
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Project Craig Boring No. PA-MW-17 Date 1/3/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Auto Hole Type A Monitor Well Time Depth (ft)

Inspector 9:30 AM 4.0

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 2-3-7-50/0" 12" 0.0

05 8.0 8.2 SS 100/2" 2" 0.0

8.2 Bottom of Boring

Ground Water Level

Date

1/3/12

Remarks

Observed during hand augering

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

B. Ouimet

M. GorskiDriller

Sample Description and Remarks

Fill: brown Silty Clay, some c-f Sand, little fine Gravel

Fill: grey brown c-f Sand, some fine Gravel, little Silt, with 
Concrete fragments

brown c-f Sand, little Silt, little Gravel (Topsoil - partially 
grass covered)

Fill: brown c-f Sand (layered) and Silt, with Organic fibers.  
Concrete obstruction was encountered at 6.5' from surface.
Fill: brown c-f Sand and fine Gravel (Course gravel 
fragments)
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Engineering Department
Materials Engineering

 

PROJECT: CONTRACT NO.

LOCATION: CONTRACTOR Craig

WELL NO. WELL TYPE A DATE: 1/3/12

DRILLER: INSPECTOR:
Well Development Report   (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE: WATER LEVEL BEFORE: WATER LEVEL AFTER:

TAKEN MINUTES AFTER DEVELOPMENT

9" dia. Manhole cover

2" dia. PVC pipe w/locking cap

0.0' Top of surface

L1 = 0.5'

L2 = 3.5' L2 0.5' Top of bentonite seal

L3 = 4.0' 3.0' Top of well gravel filter

openings

L3 .020"

Remarks:

8.0' Bottom of well

Cap 8.2' Bottom of boring

8"

B. Ouimet

Boring diameter

Well Installation Report

& cement groutL1

PA-MW-17

M. Gorski

Bayonne Bridge Arsenic Site 426-11-014
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Project Craig Boring No. PA-MW-18 Date 1/5/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Auto Hole Type A Monitor Well Time Depth (ft)

Inspector 12:38pm 7.4

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

2.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 4-4-7-4 12" 0.0

05 8.0 10.0 SS 5-6-18-9 14" 0.0

10.0

red brown Silty Clay, some c-f Sand, little f Gravel

Sample Description and Remarks

red brown Silty Clay, little c-f Sand, trace f Gravel 

Fill: grey to red brown Silty Clay, some c-f Sand, trace f 
Gravel w/ brick particles

Fill: grey c-f Sand, some f Gravel, little Silt,  w/ organic fibers

B. Ouimet

M. Gorski

Change of Strata

Monitoring well installed to 10 feet

                Engineering Department
                Materials Engineering

Boring Report
Contractor

Driller

Bayonne Bridge Arsenic Site

PA-MW-18

Bottom of Boring

Ground Water Level

Date

1/5/12

Remarks

Observed during well installation

red brown Silty Clay and f Gravel (w/ c Gravel fragments), 
little c-f Sand
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Engineering Department
Materials Engineering

 

PROJECT: CONTRACT NO.

LOCATION: CONTRACTOR Craig

WELL NO. WELL TYPE A DATE: 1/5/12

DRILLER: INSPECTOR:
Well Development Report   (NOTE: WATER LEVEL READINGS FROM TOP OF PVC)

DATE: WATER LEVEL BEFORE: WATER LEVEL AFTER:

TAKEN MINUTES AFTER DEVELOPMENT

9" dia. Manhole cover

2" dia. PVC pipe w/locking cap

0.0' Top of surface

L1 = 0.5'

L2 = 3.5' L2 0.5' Top of bentonite seal

L3 = 4.0' 3.0' Top of well gravel filter

openings

L3 .020"

Remarks:

8.0' Bottom of well

Cap 10.0' Bottom of boring

8"

Bayonne Bridge Arsenic Site 426-11-014

B. Ouimet

Boring diameter

Well Installation Report

& cement groutL1

PA-MW-18

PA-MW-18

M. Gorski
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Project Craig Boring No. PA-SB-19 Date 1/10/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type Time Depth (ft)

Inspector 11:40am 3.2

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

4.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 5-3-6-10 18" 0.0

05A 8.0 8.5 SS 8 6" 0.0

8.5

05B 8.5 8.8 SS 50/3" 0.0

8.8 Bottom of Boring

Ground Water Level

Date

1/10/12

Remarks

Observed during hand augering

tan - light grey c-f Sand, some Silt, trace f Gravel

Change in Strata

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

PA-SB-19

B. Ouimet

M. GorskiDriller

Sample Description and Remarks

dark grey c-f Sand and Silt, little f Gravel, w/ Peat

Fill: dark grey c-f SAND, some f Gravel, little Silt w/ cinders, 
w/ sheen

Fill: light grey tan f Gravel and c-f Sand (CONCRETE 
FRAGMENTS), trace Silt,  w/ organic fibers                             

grey Clayey Silt, some f Sand, mottled, layered

Same

Change in Strata

Note: Concrete to 1.0' reinforced w/ rebar, with stabilization 
fabric at 1.5'
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Project Craig Boring No. PA-SB-19 Date 1/10/12

Boring Report
ContractorBayonne Bridge Arsenic Site
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Project Craig Boring No. PA-SB-20 Date 1/10/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type Time Depth (ft)

Inspector 1:47pm 2.5

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

6.0

04 6.0 8.0 SS 3-5-7-9 16" 0.0

8.0

05 8.0 10.0 SS 10-16-22-29 18" 0.0

10.0 Bottom of Boring

Ground Water Level

Date

1/10/12

Remarks

Observed during hand augering

grey Clayey Silt, little c-f Sand, trace f Gravel, w/ organic 
fibers, mottled

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

PA-SB-20

B. Ouimet

M. GorskiDriller

Sample Description and Remarks

Fill: brown c-f Sand and f Gravel, trace Silt, w/ brick particles

Fill: brown red f Gravel and c-f Sand, little Silt w/ brick 
particles      

Fill: grey c-f Sand and f Gravel, little Silt, w/ organic fibers       

grey c-f Sand, some Silt, trace f Gravel

Change in strata

Change in strata
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Project Craig Boring No. PA-SB-20 Date 1/10/12

Boring Report
ContractorBayonne Bridge Arsenic Site
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Project Craig Boring No. PA-SB-21 Date 1/10/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Auto Hole Type 1 Time Depth (ft)

Inspector 9:30am 2.5

10:08am 2.3

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

4.0

03 4.0 5.0 HA Hand Auger Full 0.0

5.0

04 5.0 6.0 HA Hand Auger Full 0.0

05 6.0 6.5 SS 50/6" 5" 0.0

6.5 Bottom of Boring

Driller

Sample Description and Remarks

Fill: grey c-f Sand and f Gravel, little Silt, w/ cinders

Fill: brown grey f Gravel, and c-f Sand, little Silt w/ cinders, w/ 
brick particles

Fill: light grey f Gravel and c-f Sand (CONCRETE 
FRAGMENTS), trace Silt                                                          

grey Silty Clay, little f Gravel, little c-f Sand.  Spoon bounced 
at 6.5'.

Note: Concrete 0.2' to 1.5' reinforced w/ rebar, with 
stabilization fabric at 1.5'

B. Ouimet

M. Gorski Before backfilled1/10/12

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

As proposed

Ground Water Level

Date

1/10/12

Remarks

Observed during Hand Auger

grey Silty Clay, little c-f Sand, trace f Gravel, w/ Peat 

Change in Strata

Change in Strata
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Project Craig Boring No. PA-SB-21 Date 1/10/12

Boring Report
ContractorBayonne Bridge Arsenic Site
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Project Craig Boring No. PA-SB-22 Date 1/9/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Auto Hole Type 1 Time Depth (ft)

Inspector 10:55am 6.0

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

6.0

04 6.0 8.0 HA Hand Auger Full 0.0

05 8.0 10.0 SS 50/6 5" 0.0

10.0

Change in Strata

Bottom of Boring

Driller

Sample Description and Remarks

Fill: grey brown c-f Sand and Silt, little f Gravel, w/ organic 
fibers

Fill: brown grey f Gravel, and c-f Sand, little Silt w/ cinders, w/ 
brick particles

Fill: grey brown f Gravel (with c gravel fragments), some c-f 
Sand, little Silt, with brick particles

grey Silty Clay, little c-f Sand, trace f Gravel, w/ organic fibers

B. Ouimet

M. Gorski

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

As proposed

Ground Water Level

Date

1/9/12

Remarks

Observed during sampling

grey Organic Silt, little c-f Sand, trace f Gravel, w/ Peat 
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Project Craig Boring No. PA-SB-22 Date 1/9/12

Boring Report
ContractorBayonne Bridge Arsenic Site
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Project Craig Boring No. PA-SB-23 Date 1/11/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type Time Depth (ft)

Inspector 10:45pm Dry

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 4-2-4-5 18" 0.0

05 8.0 10.0 SS 5-4-7-13 18" 0.0

Driller

Sample Description and Remarks

Fill: Gy c-f SAND, and Silt, little f Gravel

Fill: Gy Bwn  f Gravel, and Silt, little c-f Sand, w/ brick 
particles, w/ glass

Fill: c-f SAND, some Silt, trace f Gravel, w/ roots, w/ glass       

Lt Gy SILT to CLAYEY SILT, little c-f Sand, w/ organic fibers, 
mottled

B. Ouimet

M. Gorski

Note: Observed concrete fragments in borehole 0' to 5'

                Engineering Department
                Materials Engineering

Boring Report
ContractorBayonne Bridge Arsenic Site

As laid out by Survey

END OF BORING AT 10.0'

Ground Water Level

Date

1/11/12

Remarks

Not encountered during sampling

Rd Bwn SILTY CLAY, little c-f Sand, little f Gravel, w/ organic 
fibers at 7.5'
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Project Craig Boring No. PA-SB-24 Date 1/11/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type Time Depth (ft)

Inspector 1:30pm Dry

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 4-4-4-5 18" 0.0

05 8.0 10.0 SS 3-4-8-16 20" 0.0

Bayonne Bridge Arsenic Site

As laid out by Survey

END OF BORING AT 10.0'

Ground Water Level

Date

1/11/12

Remarks

Not encountered during sampling

Rd Bwn SILTY CLAY, little c-f Sand, trace f Gravel, w/ 
organic fibers to 7.0',   to Dk Gy ORGANIC CLAYEY SILT, 

little c-f Sand, trace f Gravel

                Engineering Department
                Materials Engineering

Boring Report
Contractor

Driller

Sample Description and Remarks

Fill: Bwn SILT, Some c-f Sand, little f Gravel

Fill: Rd Bwn c-f SAND, and Silt,little f Gravel, w/ brick 
particles

Fill: Gy f Gravel, and c-f Sand, little Silt, w/ roots                      

B. Ouimet

M. Gorski

Gy f SAND, Some Silt, w/ organic fibers



SL 100
1/06

Page 1 of 2     

Project Craig Boring No. PA-SB-25 Date 1/5/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Auto Hole Type 1 Time Depth (ft)

Inspector 2:15pm 4.2

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

2.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 5-3-4-3 16" 0.0

05 8.0 10.0 SS 5-5-6-5 18" 0.0

10.0

Bayonne Bridge Arsenic Site

As proposed

Bottom of Boring

Ground Water Level

Date

1/5/12

Remarks

Observed during hand augering

red brown to grey Silty Clay to Clayey Silt, some c-f Sand, 
trace f Gravel, w/ organics, wood fibers

Change in Strata

                Engineering Department
                Materials Engineering

Boring Report
Contractor

Driller

Sample Description and Remarks

red brown Silty Clay, little c-f Sand, trace f Gravel 

red brown Silty Clay, little f Gravel, little c-f Sand, w/ organic 
fibers

Fill: dark grey f Gravel and c-f Sand, little Silt,  w/ asphalt 
fragments

B. Ouimet

M. Gorski

red brown Silty Clay to Clayey Silt, and c-f Sand, little f 
Gravel



SL 100
1/06

Page 2 of 2     

Project Craig Boring No. PA-SB-25 Date 1/5/12Bayonne Bridge Arsenic Site

Boring Report
Contractor



SL 100
1/06

Page 1 of 1     

Project Craig Boring No. PA-SB-26 Date 1/11/12

Location Contract No. 426-11-014 Surface Elev.

Spoon 2" O.D. 1.375" I.D.
Hammer/ 
Fall (in.) 140 lbs./30"

Hammer Type Safety Hole Type Time Depth (ft)

Inspector 2:10pm Dry

site_code
Sample 

No.
Start Depth 

(ft)
End Depth 

(ft) Method Spoon Blows/6" Re-
cov'd

PID 
Reading

01 0.0 2.0 HA Hand Auger Full 0.0

02 2.0 4.0 HA Hand Auger Full 0.0

03 4.0 6.0 HA Hand Auger Full 0.0

04 6.0 8.0 SS 4-4-4-3 20" 0.0

05 8.0 10.0 SS 4-4-8-16 20" 0.0

Bayonne Bridge Arsenic Site

As laid out by Survey

END OF BORING AT 10.0'

Ground Water Level

Date

1/11/12

Remarks

Not encountered during sampling

Gy SILTY CLAY, little c-f Sand, trace f Gravel, w/ organic 
fibers

                Engineering Department
                Materials Engineering

Boring Report
Contractor

Driller

Sample Description and Remarks

Rd Bwn SILTY CLAY, Some c-f Sand, little f Gravel

Fill: Bwn c-f SAND, Some Silt, trace f Gravel

Fill: Dk Gy SILT and c-f Sand, little f Gravel, w/ roots, w/ 
metal fragments                                                           

B. Ouimet

M. Gorski

Gy Tan f SAND, Some Silt, w/ organic fibers
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Bayonne Survey Data

East North
PA-MW-1 12/1/2003 592095 661082
PA-MW-2 12/1/2003 592078 661043
PA-MW-3 12/1/2003 592100 660999
PA-MW-4 11/26/2003 592069 660959
PA-MW-5 11/26/2003 592072 660873
PA-MW-6 12/1/2003 592008 660862
PA-MW-7 6/28/2004 592071 661054
PA-MW-8 5/20/2004 592086 661053
PA-MW-9 5/21/2004 592084 661037

PA-MW-10 5/20/2004 592073 661034
PA-MW-11 5/21/2004 592079 661024
PA-MW-12 11/24/2004 592074 661081
PA-MW-13 11/24/2004 592050 661044
PA-MW-14 11/24/2004 592139 661029
WP-MW-12 8/15/2008 591966 660895
WP-MW-13 8/15/2008 591943 660964
WP-MW-14 8/15/2008 591952 661005
WP-MW-15 8/15/2008 591999 660980
PA-MW-16 1/27/2012 591961 660923
PA-MW-17 1/27/2012 592050 660972
PA-MW-18 1/27/2012 592063 661030

SB-19 1/27/2012 591954 660897
SB-20 1/27/2012 591995 660905
SB-21 1/27/2012 591976 660907
SB-22 1/27/2012 592083 661005
SB-23 1/27/2012 592098 661015
SB-24 1/27/2012 592111 661045
SB-25 1/27/2012 592076 661029
SB-26 1/27/2012 592090 661082

State plane NAD 83
Location ID

Installation 
Date
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PUBLIC NOTICE SIGN 
 

BAYONNE BRIDGE 
235 WEST 1ST STREET PROPERTY 

BAYONNE, NJ 07002 
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Exhibit C 
 

 C-1: Narrative Description of the 
Institutional Control 

 C-2: Narrative Description of the 
Engineering Control (Soil Capping 
System) 

 

 

 

 

 

 



 
C-1: Narrative Description of Deed Notice as Institutional Control 

The restricted area consists of Block #373, Lot #3 located at 235 West First 
St., Bayonne, Hudson County, New Jersey.  The property is approximately 
one acre (including a small parcel of land measuring approximately 0.2-
acres that is leased by Williams Industries, Inc.) and measures 
approximately 290 feet in length, 130 feet along West Second Street, and 
110 feet along West First Street.   

The property is the current and future location of bridge piers (Bayonne 
Bridge). 

The deed notice on the property as part of the institutional controls 
pursuant to N.J.A.C. 7:26E-8.2 to protect the health and safety and 
environment at the Site for as long as the arsenic impacts exist above a 
concentration that would restrict use of the Site. 

The biennial certification will include a report that describes the 
protectiveness of the remedial action that includes this Deed Notice, 
including but not limited to the following elements:     

1. Current land use on the Property is consistent with the restrictions in 
this Deed Notice;  

2. The remedial action that includes this Deed Notice continues to be 
protective of the public health and safety and of the environment. 

3. Any disturbances of the soil in the Restricted Areas did not result in 
the unacceptable exposure to the soil contamination; 

4. There have been any land use changes subsequent to the filing of 
this Deed Notice or the most recent biennial certification, whichever is 
more recent; 

5. Any newly promulgated or modified requirements of applicable 
regulations or laws apply to the Site; and 

6. Any new standards, regulations, or laws apply to the Site that might 
necessitate additional sampling in order to evaluate the 



protectiveness of the remedial action which includes this Deed 
Notice, and conduct the necessary sampling. 

C-2: Narrative Description of Engineering Control 

The engineering control included a capping system placed over the 
impacted soil to protect the public health and safety and the environment.  
The engineering control (cap) consists of the following, except in those 
areas where bridge piers and the storm water retention basin will be 
constructed: 

 Geotextile fabric  
 A 6-inch lift of crushed, ¾-inch diameter stone 
 6-inch asphalt cap 
 

A retention basin is also proposed for the Site and will act as a cap for this 
area. The retention basin will be lined with geosynthetic clay liner, and 
designed to resist groundwater uplift pressures. The retention basin will 
also be designed to prevent groundwater infiltration into the subsurface. 

Semi-annual visual inspections will be performed by the owner to 
determine the integrity, operability, and effectiveness of the cap. 
Maintenance will be conducted as necessary and in a timely manner to 
continually maintain the integrity of the cap, and all maintenance activities 
will be documented in the biennial report outlined above.   
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EXECUTIVE SUMMARY 
 

 

EXECUTIVE SUMMARY 

The following Remedial Investigation Report/Remedial Action Work Plan (RIR/RAWP) 
was prepared by ARCADIS U.S., Inc. (ARCADIS) on behalf of the Port Authority of NY 
& NJ (Port Authority) to address arsenic impacts in the soil and groundwater at 235 
West First St. Bayonne, New Jersey (Site) under the existing Bayonne Bridge 
Memorandum of Understanding (MOA) (PI#G000021830). 

The Site is currently unpaved and utilized to store construction materials such as jersey 
barriers.  The Site is approximately 1-acre and measures approximately 290 feet in 
length, 130 feet along West Second Street, and 110 feet along West First Street.  The 
Site also includes a small parcel of land measuring approximately 0.2-acres that is 
leased by Williams Industries, Inc. (Williams) and located immediately to the west of 
Port Authority’s 0.8-acre Site.  Portions of the Site are proposed for bridge piers and a 
detention basin for the renovation of the Bayonne Bridge. 

Multiple investigations have been performed at the Site between 2003 and 2009 to 
characterize the extent of the arsenic impacts in soil and groundwater.  In January 
2012, the Port Authority installed eleven soil borings and three borings were completed 
as groundwater monitoring wells.  A total of 58 soil samples (including duplicates) and 
23 groundwater samples were collected in January, 2012.  Based on the results, 
elevated arsenic concentrations were measured in soil and groundwater in the vicinity 
of monitoring wells PA-MW-2, PA-MW-17, and WP-MW-12. 

It is proposed to excavate the arsenic-impacted soil in three areas (in the vicinity of PA-
MW-2, PA-MW-17, and WP-MW-12) for disposal offsite.  Remedial excavation 
activities are proposed in conjunction with the bridge pier construction for the Bayonne 
Bridge renovation. The plan is to mitigate the impacts of the soil to groundwater 
pathway in the potential source areas through the partial removal of source soil and 
limited dewatering activities. For the purposes of this RIR/RAWP, it is estimated that 
the source material will be removed to a depth of 3 feet below the ground surface in the 
area of PA-MW-2, to a depth of 5 feet below ground surface in the area of PA-MW-17, 
and to a depth of 8 feet below ground surface in the area of WP-MW-12, as practical 
using standard construction techniques.  



 E-2 

 
 
EXECUTIVE SUMMARY 
 

 

The surficial soils may also represent a direct contact pathway and potential pathway 
for fugitive dust.  Therefore, to eliminate these pathways, a 12-inch cap is proposed for 
the site consisting of compacted crushed stone or clean fill with 4 – 8 inches of asphalt 
pavement on top. 

Following removal of the arsenic-impacted source soil in three areas, a Deed Notice 
will be prepared and filed to address the presence of residual arsenic impacts and 
impacts attributed to the presence of historic fill materials.  The Port Authority will also 
file a Classification Exception Area (CEA) to address the presence of elevated 
concentrations of arsenic in the groundwater. 

 



 1 

Remedial Investigation 
Report/Remedial Action 
Workplan 
Bayonne Bridge 
Bayonne, New Jersey 

 

1 Introduction 

The following Remedial Investigation Report/Remedial Action Work Plan (RIR/RAWP) 
was prepared by ARCADIS U.S., Inc. (ARCADIS) on behalf of the Port Authority of NY 
& NJ (Port Authority) to address arsenic impacts in the soil and groundwater at 235 
West First St. Bayonne, New Jersey (Site) under the existing Bayonne Bridge MOA 
(PI#G000021830). 

1.1 Site Location Description 

The Site is located at 235 West First St. (Block #373, Lot #3), Bayonne, New Jersey in 
Bayonne, Hudson County, New Jersey (Figure 1).  A Site Map is provided as Figure 2. 

The Site is currently unpaved and utilized to store construction materials such as jersey 
barriers.  The Site is approximately 1-acre and measures approximately 290 feet in 
length, 130 feet along West Second Street, and 110 feet along West First Street.  
There are currently no above ground structures on the property.  A one-story 
warehouse, a brick boiler house, and a nitric acid restoring plant previously existed on 
the Site and were demolished prior to the Bayonne Bridge construction in the late 
1920’s.  There are six piers located on the property supporting the access to the 
Bayonne Bridge. 

The Site also includes a small parcel of land measuring approximately 0.2-acres that is 
leased by Williams Industries, Inc. (Williams) and located immediately to the west of 
Port Authority’s 0.8-acre Site.  This leased parcel has continued to support industrial 
operations as summarized in the following sections of this RIR/RAWP. 

Surrounding properties include residential properties to the east, small industrial 
companies to the north, and a Little League Baseball field to the south, which 
separates the Site from the Kill Van Kull.  The Site is currently fenced with limited 
access. 

1.2 Geology and Hydrogeology 

The Site is relatively flat and the elevation of the site is approximately 9 feet above 
mean sea level (MSL).  According to the data collected during the installation of 
borings and monitoring wells at the Site, there is an upper layer of fill consisting of 
brown course to fine sand containing cinders, trace silts, little gravel, and trace 
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cobbles.  The fill layer is generally five to eight feet thick although in some locations it 
extends deeper than eight feet.  Beneath the fill layer is an organic clay layer with peat 
fibers that is approximately one to two feet thick.  The organic clay was not observed at 
some locations.  As reported in previous Williams reports there is a silty sand stratum 
with layers of silt and sand below the organic layer, extending to bedrock, which was 
previously encountered at depths of eight to 11 feet. Therefore, the Site consists 
primarily of fill soils placed over organic clays/peat underlain by a relatively thin alluvial 
layer and shallow bedrock. 

During the most recent monitoring well gauging event (January 2012), groundwater 
was encountered at depths ranging 0.08 to 2.46 feet below ground surface (ft bgs).  
The monitoring locations and associated groundwater elevations are shown on Figure 
3 and Figure 4, respectively.  Groundwater elevation measurements indicate that 
groundwater movement is westerly towards Newark Bay (Figure 4). According to 
Woodward-Clyde Consultants groundwater elevation monitoring conducted between 
August 11, 1995 and September 13, 1995, there is no significant influence on the 
groundwater elevation from the tidal changes in the Kill Van Kull or Newark Bay, 
however it is unclear if tidal influences are present during winter and summer peak 
tides. 

The Site is situated approximately 800 feet away from the Kill Van Kull, quarter mile 
away from the Newark Bay, and 3 miles away from the Upper New York Bay.  All three 
water bodies are tidally influenced. 

1.3 Receptor Summary 

Well Search 

Utilizing NJDEP i-MapNJ program, the nearest commercial public water supply wells to 
the Site are in the City of Roselle, 5.8 miles to the west of the Sites.  The public water 
supply in Roselle is located outside the hydraulic region of the Site. 

Site Ecological Evaluation 

The Port Authority Site is unpaved and visual observation of the Site indicated that no 
stressed vegetation is present.  The closest water body to the Site is the Kill Van Kull 
located 800 feet from the site.  The Site and the surrounding area appear to have no 
sensitive ecological receptors. 
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The Site was mapped on the NJDEP i-MapNJ program, and, because the Site is 
located in an urban area, sensitive receptors were not detected in the immediate 
vicinity of the Site. 

All sensitive ecological receptors were inspected in i-MapNJ, including: public 
community water supply wells, CAFRA boundary, state open space, category 1 waters, 
all landscape projects, and well head protection areas.  Due to printing and selection 
limitations, only a few receptors are shown on the attached i-MapNJ legend.  Only one 
sensitive receptor, wetlands, was detected on i-MapNJ in the area of the Site, but this 
sensitive receptor is approximately 0.19 miles to the southeast of the Site and will not 
be negatively impacted by actions taken at the Site. 

1.4 Proposed Site Redevelopment 

The Bayonne Bridge connects Bayonne, New Jersey, with Staten Island, New 
York, spanning the Kill Van Kull. Construction began in September 1928 and was 
completed in 1931. The primary purpose of the bridge was to allow vehicular 
traffic from Staten Island to reach Manhattan via the Holland Tunnel.  Today, the 
151-foot air draft restriction beneath the Bayonne Bridge is an obstacle for larger 
ships doing business with marine terminals west of the Bridge -- at Port Newark 
and the Elizabeth Port Authority Marine Terminals in New Jersey, and at Howland 
Hook on Staten Island, New York. 

On December 29, 2010, the Port Authority announced the "Raise the Roadway" 
alternative to provide the most effective solution to the Bayonne Bridge clearance 
issue — raising the bridge's roadway to approximately 215 feet to increase the 
existing 151-foot navigational clearance restrictions.  The proposed Bayonne 
Bridge Redevelopment construction activities will result in the relocation of the 
bridge support piers and a retention basin on the Site. 

1.5 Purpose and Scope 

The purpose of this RIR/RAWP is to summarize the remedial investigation completed 
at the Site and propose a remedial action strategy.  This report includes a summary of 
soil and groundwater investigation results, a discussion of the extent of the arsenic 
impacts to soil and groundwater, and proposes remedial actions. 
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2 Previous Investigation History 

2.1 Abbey Enterprises, Inc. Investigations (Williams Site) 

Investigations were conducted by Williams tenant Abbey Enterprises, Inc., between 
1986 and 1988 in regards to four underground tanks and other areas of environmental 
concern under jurisdiction of the New Jersey Environmental Cleanup Responsibility Act 
(ECRA Case #85434).  During the installation of soil borings on the Williams Site 
(Block 373, Lot 2), a 5,000-gallon concrete vault was discovered. The location of the 
former vault is shown on Figure 2. Sediment samples collected from the vault and soils 
surrounding the vault indicated the presence of arsenic in the vault; the actual use of 
the vault (storage or drainage) was not ascertained.  A liquid sediment sample 
collected from the vault in 1988 contained arsenic at 74.3 ug/L.  A soil sample collected 
from a soil boring located immediately downgradient to the vault had an arsenic 
concentration of 14,200 mg/kg. 

2.1.1 January 1995 Remedial Investigation (Williams Site) 

Initially, the Williams Site was placed into the ECRA program based on a pending sale.  
The ECRA application was withdrawn due to termination of a sales contract and 
Williams entered into a Memorandum of Agreement (MOA) dated September 17, 1993 
under the Voluntary Cleanup Program of the Industrial Site Recovery Act (ISRA).   The 
NJDEP Case Number is 91-03-13-SP02. 

In accordance with the MOA, a remedial investigation (RI) was performed in 1992 and 
1993 by Paulus, Sokolowski, and Sartor, LLC (PS&S) and a RI Report was submitted 
in January 1995.  The following is a summary of the RI Report: 

2.1.1.1 Soil Investigation 

Thirteen soil borings were installed and 2 soil samples were collected from each boring 
between one and two feet and between four and six feet.  Four samples were analyzed 
for the United States Environmental Protection Agency (USEPA) priority pollutants 
(PP+40) and total petroleum hydrocarbons (TPHC).  Nine borings were analyzed for 
priority pollutant metals (PP metals) and TPHC.  In addition, toxicity characteristic 
leaching procedure (TCLP) metals analyses were conducted on four surface soil 
samples. 
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Arsenic concentrations in surface soil samples ranged from 62.8 to 17,200 mg/kg and 
in subsurface soil samples from non-detect to 1,440 mg/kg.  The NJDEP Soil 
Remediation Standards for arsenic are currently 19 mg/kg (former Soil Cleanup 
Criteria was 20 mg/kg). 

TCLP arsenic concentrations ranged from 5.64 to 52 mg/kg, which exceeds the 
5.0mg/kg Resource Conservation and Recovery Act (RCRA) hazardous waste 
criterion. 

A few inorganic compounds and base neutral compounds were detected in soil in 
exceedance of their respective soil cleanup criteria. 

Arsenic concentrations were significantly higher in the surface soil samples (11 out 13 
sampling locations) and in soil samples containing cinders. 

2.1.1.2 Groundwater Investigation 

Four monitoring wells were installed to bedrock and four groundwater samples were 
collected and analyzed for PP+40. 

Arsenic concentrations in groundwater ranged from 321 to 1,360 ug/L, which exceeds 
the NJDEP Groundwater Quality Standard (GWQS) of 3 ug/L. 

Lead was marginally detected in exceedance of its respective GWQS.  Concentrations 
of all other compounds were non-detected or detected below their respective GWQS. 

2.1.1.3 Concrete Vault 

Vault was estimated to be 18 feet long, 8 feet wide, and 6 feet deep and the volume of 
sediment inside was estimated to be 4,320 gallons. One composite sample of both 
sediment and liquid were collected and analyzed for PP metals and full TCLP analysis. 

TCLP arsenic concentrations were 829 mg/L in the liquid sample and 578 mg/L in the 
sediment sample, which exceeds the 5.0 mg/L RCRA hazardous waste criterion. All 
other results indicate the sediment and liquid to be non-hazardous.  TPHC 
concentrations were 270 mg/L in the liquid and 1,500 mg/L in the sediment. 
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Arsenic concentrations located immediately downgradient from the vault were several 
orders of magnitude higher than in the other samples and therefore was determined to 
be the source of arsenic contamination of greatest concern. 

2.1.2 January 1995 Remedial Action Work Plan (Williams Site) 

On behalf of the Williams, Woodward Clyde Consultants prepared a Remedial Action 
Work Plan (RAWP) to address the soil and groundwater contamination at the Williams 
Site.  Although other priority metals and organic compounds were detected at the site, 
the remedial approach was focused on minimizing the direct contact with arsenic 
contaminated soil and groundwater and mitigating the leaching of arsenic. 

The arsenic sources were reported to be a buried concrete vault containing arsenic-
rich sediment and liquid and site soils.  The arsenic contamination found in the soil was 
also attributed partly to historic fill.  Up to eight feet of industrial fill containing cinders 
were placed on the site in the past.  Leaching of arsenic from the soils was described 
as the source of arsenic in the groundwater. 

The described remedial approach included completely removing the buried concrete 
vault and any associated piping, and utilizing a low permeability cap on the Site not 
occupied by building to minimize infiltration.  Based on transport modeling, potential 
receptors, presence of historic fill, and groundwater uses, natural attenuation was 
selected as the proposed remedy for arsenic contained in the groundwater.  Natural 
attenuation (via adsorption, dispersion, and diffusion) would be verified through 
groundwater monitoring for a period of five years.  Institutional controls and inspection 
and maintenance would also be performed. 

A Groundwater Monitoring Program, which included modeling arsenic migration, 
concluded the following: 

 there are no significant uses of the groundwater within miles of the Site; 

 the nearest significant potential receptor of contaminated groundwater flow from 
the Site is the Kill Van Kull; 

 based on arsenic mass calculations, flow rate calculation, and infiltration rates, 
historic fill will load groundwater beneath the site with arsenic concentration in 
the 1,000 ug/L range; and 
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 transport modeling analysis indicated that, depending on the retardation factor 
selected for arsenic transport in the groundwater, the time for arsenic to reach 
the river would be 750 years or more. 

The RAWP also detailed necessary permits and approvals, monitoring, health and 
safety, site restoration, cost estimate, and reporting requirements. 

2.1.3 July 28, 1995 Preliminary Assessment (Williams Site) 

Woodward-Clyde Consultants submitted a letter report describing Phase I 
Environmental Site Assessment activities to the NJDEP.  This Preliminary Assessment 
was completed as required by the NJDEP in their response to the 1995 RAWP 
following requirements listed in N.J.A.C 7:26E-3.1. 

The Preliminary Assessment provided a description of the site, a summary of a 
historical information review, and a summary of their findings.  Sanborn Fire Insurance 
Maps, the Industrial Directory of New Jersey, title and deed search, and review of 
government files were utilized in order to gather historical information for the site. 

The following are the findings of the Preliminary Assessment: 

The site was undeveloped until 1920.  From 1920 to 1929 the site was owned by 
Nitrate Agencies Company, an agricultural insecticide manufacturer.  The Port 
Authority owned the site from 1929 to 1938.  Fanda Corporation owned the site from 
1938 to 1965.  Dunbar Sales Company owned the site from 1965 to 1966.  Williams 
Industries has since owned the site from 1966 to the present date in which it has been 
utilized as a warehouse and distribution facility. 

Sandborn maps indicated the presence of underground storage tanks (USTs).  Five 
USTs were removed as part of an ECRA investigation in 1988 by J.M. Sorge, Inc.  
During the UST investigations, an underground concrete vault and an abandoned 
“wooden drainage sluiceway” were identified.  The vault was likely related to the Nitrate 
Agencies operations, which manufactured arsenic acid. 

A file review of NJDEP case files for the Texaco Refining and Marketing Company Site 
was conducted on June 12, 1995.  This site has been divided into three sections (the 
former Pirelli Cable Company property, The Bayonne Terminal, and the plant II area).  
The Texaco Sites are located along the Newark Bay and the Kill Von Kull at the corner 
of West First Street and Avenue A (northwest of Williams and Port Authority Sites).  
The descriptions of the fill throughout the former Pirelli Cable Company property and 
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Texaco Bayonne Terminal are similar to the historical fill that was used at the Williams 
and Port Authority Sites.  Arsenic concentrations in the historic fill located at the 
Texaco sites ranged from non-detect to 2,440 mg/kg.  Thirty-nine of the 123 soil 
samples exceeded the previous NJDEP soil cleanup criteria of 20 mg/kg. 

2.1.4 December 28, 1995 Supplemental Investigation of Groundwater Flow and Quality 
(Williams Site) 

As requested by the NJDEP, Woodward-Clyde Consultants prepared a Supplemental 
Investigation of Groundwater Flow and Quality at the Williams Site on behalf of 
Williams Industries.  The purpose of this investigation was to: 

 re-evaluate the groundwater flow at the site using transducers to be monitored 
continuously for a period no less than 30 days in order to evaluate the possible 
influence that tidal fluctuations may have on the groundwater flow at the site; 

 re-sample all monitoring wells; and 

 re-calculate the arsenic migration model provided in the January 1995 RAWP, if 
appropriate. 

The results of this investigation indicated that groundwater quality was not significantly 
different then the data collected three years prior and as a result recalculation of the 
arsenic migration model using the new data was not necessary.  The data collected 
from the continuous groundwater elevation monitoring indicated the there is no 
significant influence on the groundwater elevation from the tidal changes in the Kill Van 
Kull or Newark Bay and that the principal direction of migration of dissolved arsenic is 
in a south/southeast direction towards Kill Van Kull.  Therefore, Woodward-Clyde 
concluded that the results of the previous arsenic migration model provided in the 
January 1995 RAWP continue to be a valid representation of arsenic transport from the 
Williams Site. 

2.1.5 April 22, 1998 Groundwater Sampling Baseline (Williams Site) 

The NJDEP requested that Williams Industries conduct a groundwater sampling 
baseline, which included the installation of two additional monitoring wells and one 
additional round of groundwater levels and sampling.  One new monitoring well was 
installed on the most western side of the Williams Site and the other was installed on 
the land leased from the Port Authority. 
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The groundwater sampling results indicate that groundwater quality is similar to the 
results of the previous investigations and has not degraded further since the 1992 and 
1995 sampling events.  The groundwater flow is generally towards the south based on 
the collection of groundwater levels. 

In order to request the NJDEP to establish a Classification Exception Area (CEA), 
Woodward-Clyde proposed to obtain grab groundwater samples on the Port Authority 
property in order to determine the limit of arsenic contamination associated with the 
vault.  The results would be used to identify future locations of monitoring wells used 
for evaluating groundwater quality while the proposed CEA is in effect. 

2.1.6 February 2002 Remedial Action Report (Williams Site) 

On behalf of Williams Industries, Remedium Group, Inc. prepared a Remedial Action 
Report (RAR) that summarizes the remedial actions that took place on the Williams 
site and the Port Authority leasehold.  The remedial actions included removal of a 
concrete vault containing higher concentrations of arsenic, installations of a 
concrete/asphalt cap over non-building areas of the Site, and implementing a natural 
remediation program for groundwater. 

Preconstruction activities included the preparation of a site-specific Health and Safety 
Plan (HASP) that detailed the protection of workers as well as extensive air monitoring 
and sampling for the protection of the public.  Appropriate permits were obtained from 
the Bayonne Building Department. 

The contractor mobilized to the site and setup the site support equipment and installed 
work area barriers.  Remedial activities began with the cleaning and removal of the 
concrete vault.  Concrete vault cleaning and associated soil excavation removal 
resulted in the disposal of 160,547 gallons of wastewater and 1,837.18 tons of non-
wastewater.  Two soil samples were collected from the sidewalls of the excavation and 
their results indicated the presence of arsenic at concentrations consistent with 
subsurface site conditions.  The vault excavation was then backfilled with compacted 
aggregate. 

Prior to the installation of the cap, the parking area and loading docks were 
demolished.  Soil materials were excavated in order to achieve appropriate subgrade 
for proposed footings and slabs, and transported and disposed of as hazardous waste.  
The non-building areas were capped with a six-inch thick, reinforced-concrete layer 
overlain by a three-inch thick asphalt layer.  In order to provide a suitable base, a four-
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inch thick layer of compacted aggregate was installed under the cap.  This subgrade 
was compacted to a minimum of 95 percent maximum density. 

Air monitoring results indicated that airborne chemicals were not detected above 
applicable standards. 

Proposed institutional controls included a Declaration of Environmental Restriction 
(DER) with the Port Authority for the Port Authority leasehold portion of the site and a 
deed restriction.  Site Inspection and Maintenance Plan included ground water 
monitoring under the natural remediation program and periodic inspection of the cap. 

“No Further Action” was requested for the site. 

2.2 Port Authority Subsurface Investigations 

In February 1999, Port Authority collected six grab samples and two composite 
samples and analyzed for TCLP arsenic.  Results ranged from 28 mg/L to 1,800 mg/L 
all of which exceed the EPA’s regulatory level of 5 mg/L for the toxicity characteristic.  
The Port Authority notified the NJDEP of the contamination and notified W.R. Grace & 
Company to request that they undertake the responsibility of full delineation and 
remediation of the contamination on the Williams leasehold as well as the adjacent 
Port Authority owned property. 

2.2.1 2003 Port Authority Remedial Investigation 

Port Authority conducted a RI in November and December 2003 in order to determine 
the extent of arsenic contamination on the Port Authority Site.  Six soil borings were 
installed and completed as groundwater monitoring wells, and a total of 12 soil 
samples and six groundwater samples were collected between November 26th, 2003 
and December 16th, 2003.  The soil boring and monitoring well installations were 
performed by Aquifer Drilling & Testing, Inc.  The samples were analyzed for arsenic 
and sent to Test America located at New Durham Road, Edison, NJ  08817 (EPA 
Method 200.7/SW846 6010B).  Boring logs and monitoring well construction logs are 
provided in Appendix A, and survey information including Form Bs are included in 
Appendix B. 

Arsenic concentrations exceeded the SRS of 19 mg/kg in all soil samples collected 
ranging from 29.8 mg/kg to 10,400 mg/kg.  Arsenic was found in all six groundwater 
samples in exceedance of the GWQS of 3 ug/L.  The arsenic concentrations found in 
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the six monitoring wells ranged from 325 ug/L to 116,000 ug/L.  Figure 5 shows the 
location of the borings and the 2003 soil sampling results, and Figure 6 shows the 
location of the monitoring wells and the 2003 groundwater sampling results. 

The soil sample collected from PA-MW-2 at 2.0 to 3.0 ft bgs (10,400 mg/kg) and the 
groundwater sample (116,000 ug/L) indicated the presence of a source in the 
immediate area of PA-MW-2.  It was determined that additional delineation was 
necessary in order to determine the extent of contamination in the area adjacent to PA-
MW-2. 

2.2.2 2004 Port Authority Remedial Investigation 

An additional five soil borings were installed and completed as groundwater monitoring 
wells between May 20, 2004 and June 28th, 2004 in order to delineate the arsenic 
contamination in the vicinity of PA-MW-2.  The soil boring and monitoring well 
installations were performed by Testwell Craig Drillers.  The samples were analyzed for 
arsenic and sent to Test America located at New Durham Road, Edison, NJ  08817 
(EPA Method 200.7/SW846 6010B).  Boring logs and monitoring well construction logs 
are provided in Appendix A and survey information including Form Bs are included in 
Appendix B. 

Arsenic concentrations ranged from 216 mg/kg to 3,490 mg/kg in the 10 soil samples 
that were collected. Groundwater samples were collected from 7 monitoring wells and 
ranged from 2,270 ug/L to 91,700 ug/L.  Arsenic was found in the groundwater sample 
collected from PA-MW-2 at similar elevated levels as found in the December 2003 
sampling event (116,000 ug/L in 2003 and 91,700 ug/L in 2004).  Figure 5 shows the 
location of the borings and the 2004 soil sampling results, and Figure 6 shows the 
location of the monitoring wells and the 2004 groundwater sampling results. 

It was concluded that a soil source area in the immediate vicinity of PA-MW-2 
potentially exists, however the nature and historical cause of the potential source was 
not determined. 

2.2.3 2008 Port Authority Remedial Investigation 

Port Authority installed four additional monitoring wells (WP-MW-12 through WP-MW-
15) on Williams Site between July 19th, and July 21st, 2008 and sampled all wells 
located on the Williams Site and Port Authority Site between August 6th, and August 
15th, 2008 as previously agreed upon.  The soil boring and monitoring well installations 
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were performed by Testwell Craig Drillers.  Groundwater samples were analyzed for 
inorganic arsenic, arsenite, and arsenate (EPA Method 1632) and sent to Brook Rand 
Labs, WA for analysis. 

Boring logs and monitoring well construction logs are provided in Appendix A and 
survey information including Form Bs are included in Appendix B. 

2.2.3.1 Port Authority Site 

Eleven existing monitoring wells on the Port Authority Site were gauged and sampled 
and a total of 12 groundwater samples were collected, one of which served as a 
duplicate sample. 

Laboratory analysis of the groundwater on the Port Authority Site indicated that the 
extent of arsenic contamination remained similar to that found in the 2004 Port 
Authority investigation.  All groundwater samples collected from the Port Authority Site 
exceeded the GWQS of 3 ug/L.  Arsenic concentrations ranged from 269 ug/L found in 
PA-MW-06 to 183,000 ug/L found in PA-MW-02.  Figure 6 shows the location of the 
monitoring wells and the 2008 groundwater sampling results. 

2.2.3.2 Williams Site 

Arsenic concentrations in the groundwater on the Williams Site were found at greater 
concentrations when compared to previous groundwater data collected by Williams 
(See Figure 6).  WP-MW-14 was installed immediately downgradient from the 
previously removed vault in the location of Williams former monitoring well MW-1.  The 
August 2008 sampling event concluded that arsenic concentrations have increased on-
site since the removal of the vault (15,400 mg/kg in February 1998 and 73,300 mg/kg 
in November 2008). 

Since the results are significantly higher since the vault has been removed, a 
confirmatory round of groundwater sampling was conducted between November 12th, 
2008 and November 26th, 2008. The confirmatory sampling event included the four 
monitoring wells on the William’s Site, and 11 Port Authority monitoring wells.  The 
samples were sent to Test America Laboratories, Inc. and analyzed for total arsenic 
(EPA Method 200.7/SW846 6010B). 

The November 2008 sampling results are consistent with the results of the August 
2008 sampling event (Figure 6). 
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Based on the results of the 2008 RI, it was concluded that: 

 source material still exists on the Williams Site; 

 the groundwater contamination is not fully delineated on the Williams Site; and 

 the arsenic contamination has probably migrated off the Williams Site. 

In August 2009, the Port Authority, in discussions with the NJDEP, decided to handle 
the Port Authority Site separately from the Williams Site.  It was also decided that a 
CEA could not be obtained for the Williams Site since there was an apparent arsenic 
source remaining.  Therefore, this RIR/RAWP addresses only the activities conducted 
on the Port Authority Site under an existing Bayonne Bridge MOA (PI#G000021830). 

2.2.4 2009 Port Authority Remedial Investigation 

The objectives of the RI conducted in November and December 2009 were as follows: 

 delineate the horizontal and vertical extent of arsenic contamination in the soil; 

 delineate the horizontal extent of arsenic contamination in the groundwater; and 

 propose remedial actions for soil and groundwater to be taken at the Site. 

Findings and recommendations of the RI are summarized below. 

2.2.4.1 Soil 

Arsenic exceeded the SRS of 19 mg/kg in all but one of the 12 soil samples collected 
during the December 2009 RI.  The arsenic concentrations ranged from 18.3 mg/kg to 
9,760 mg/kg with the highest arsenic concentration found in the center of source area 
(PA-SB-15) in the 2.0-4.0 ft interval. 

Arsenic concentrations are two orders of magnitude higher in soils surrounding PA-
MW-2 than found in other areas of the Site to date.  Based on the elevated arsenic 
concentrations surrounding PA-MW-2, it has been determined that a source of arsenic 
contamination in soil is present in the vicinity of PA-MW-2.  Figure 5 shows the location 
of the borings and the 2009 soil sampling results. 

Historic fill, which is found at the Site at generally five to eight feet thick, is a potential 
contributing source of arsenic contamination at the Sites.  Arsenic concentrations in the 
historic fill located at the nearby Pirelli Cable Company and Texaco Bayonne Terminal 



 12 

Remedial Investigation 
Report/Remedial Action 
Workplan 
Bayonne Bridge 
Bayonne, New Jersey 

 

properties ranged from non-detect to 2,440 mg/kg.  The contamination at the Texaco 
site was identified during an ECRA investigation and it was determined that Texaco 
was not responsible for this contamination.  The descriptions of the fill throughout these 
properties are similar to the historical fill that was used on the Port Authority Site 
(consisting of sand, gravel, clay, cobbles, wood, bricks, and cinders). 

2.2.4.2 Groundwater 

The results of the groundwater remedial investigation indicated that the extent of 
arsenic contamination remained relatively consistent since 2003 with a source area 
surrounding PA-MW-2. Figure 6 shows the location of the monitoring wells and the 
2009 groundwater sampling results. 

2.2.5 2012 Port Authority Additional Remedial Investigation Activities 

Additional soil and groundwater sampling was conducted in January 2012 to document 
groundwater conditions at the Site and the adjacent Williams Property, and to provide 
supplemental soils data to refine the remedial action design. 

Eleven soil borings were installed and three borings were completed as groundwater 
monitoring wells.  A total of 58 soil samples (including duplicates) and 23 groundwater 
samples were collected in January, 2012.  The soil boring and monitoring well 
installations were performed by Aquifer Drilling & Testing, Inc.  The samples were 
analyzed for arsenic and sent to Test America located at New Durham Road, Edison, 
NJ  08817 (EPA Method 200.7/SW846 6010B).  Boring logs and monitoring well 
construction logs are provided in Appendix A and survey information including Form Bs 
are included in Appendix B.  The findings of the 2012 soil and groundwater 
investigation are summarized below. 

2.2.5.1 Soil 

Arsenic exceeded the SRS of 19 mg/kg in all but 12 of the 58 soil samples collected 
during the January 2012 investigation.  The arsenic concentrations ranged from 1.6 
mg/kg to 24,100 mg/kg. 

The delineation of previously identified soil source near PA-MW-2 was attempted with 
the advancement of five additional borings (PA-SB-22 through PA-SB-26) and the 
collection of 26 additional soil samples, ranging in depth from 0-0.5 feet bgs to 9.5-10 
feet bgs.  Figure 5 shows the location of the borings and the 2012 soil sampling results. 
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Sampling results at newly installed well PA-MW-17 ranged from 108 mg/kg to 5,220 
mg/kg with the highest arsenic concentration found in the 2.0 to 2.5 foot interval.  Based 
on the elevated arsenic concentrations at PA-MW-17, an undelineated source of 
arsenic contamination in soil is present in the vicinity of PA-MW-17. 

Arsenic concentrations are two orders of magnitude higher in soils surrounding WP-
MW-12 than measured in other areas of the Site.  Four additional soil delineation 
borings (PA-MW-16, and PA-SB-19 through PA-SB-21) were advanced, one of which 
was finished as a monitoring well.  The concentrations ranged from 1.6 mg/kg to 24,100 
mg/kg with the highest arsenic concentration at PA-MW-16 in the 2.0-2.5 foot interval.  
Arsenic concentrations at PA-SB-20 measured 2,700 mg/Kg in the 7.0-7.5 foot interval.  
In addition, arsenic concentrations at PA–SB-21 measured 3,110 mg/Kg and 3,204 
mg/Kg in the 5.0-5.5 foot interval and the 6.0-6.5 foot interval, respectively.  Based on 
the elevated arsenic concentrations at WP-MW-12, PA-MW-16, and PA-SB-19 through 
PA-SB-21, an undelineated source of arsenic contamination in soil is present in the 
vicinity of WP-MW-12. 

2.2.5.2 Groundwater 

Figure 3 shows the location of the monitoring wells and the 2012 groundwater 
sampling results. Groundwater elevation measurements indicate that groundwater 
movement is westerly towards Newark Bay.  A Groundwater Contour Map is included 
as Figure 4.Groundwater sampling analytical results are summarized on Figure 6. 

In January 2012, samples collected from the monitoring wells adjacent to PA-MW-2 
ranged from 1,150 ug/L to 306,000 ug/L, with increases in concentration at PA-MW-2 
and PA-MW-8.  These results suggest the presence of the suspected soil source in the 
immediate vicinity of PA-MW-2 is a continuing source of groundwater impacts. 

Samples collected to the south and east of PA-MW-2 (PA-MW-3 through PA-MW-6, 
PA-MW-11, and PA-MW-14) are upgradient and side gradient from the identified soil 
source.  The results ranged from 5.2 ug/L to 372 ug/L, all of which are below the 1,000 
ug/L loading range calculated for the fill by Woodward Clyde Consultants in the 
Williams 1995 RAWP.  The sample collected from WP-MW-4 (15,700 ug/L) to the north 
of PA-MW-2 is thought to be upgradient, but the surveyed elevation of the well cannot 
be verified. 
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Samples collected immediately downgradient of PA-MW-2 (PA-MW-13 and PA-MW-
18) were 1,150 ug/L and 4,370 ug/L respectively, and can be attributed to arsenic 
loading from the delineated soil source near PA-MW-2. 

Samples collected from WP-MW-15 and PA-MW-17 were 15,700 ug/L and 8,910 ug/L, 
respectively.  The groundwater impacts at PA-MW-17 are likely attributable to a 
potential soil source near PA-MW-17, discussed in the previous section.  Additionally, 
the downgradient sample collected from WP-MW-13 (6,950 ug/L) may also be 
attributable to the potential source near PA-MW-17. 

Samples collected from PA-MW-16 and WP-MW-12 were 9,340 ug/L and 23,100 ug/L 
respectively.  The groundwater impacts in this area are likely attributable to the above 
referenced potential soil source at WP-MW-12. 

Lastly, a sample was collected at WP-MW-14 (19,800 ug/L), which was installed 
immediately downgradient from the previously removed vault in the location of Williams 
former monitoring well MW-1.  The January 2012 sampling event shows that arsenic 
concentrations in groundwater have decreased since 2008 (Figure 6). 
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3 Applicable Remediation Standards 

The following major regulations are applicable to the proposed remediation program: 

 N.J.A.C. 7:9C – Groundwater Quality Standards 

 N.J.A.C 7:26D – Remediation Standards 

 N.J.A.C. 7:26E – Technical Requirements for Site Remediation 

 N.J.A.C 7:26G – Solid & Hazardous Waste Rules 

 OSHA for worker health and safety 

In accordance with N.J.A.C. 7:26E-1.4 – Notification and Public Outreach, a sign has 
been posted at the Site and will be maintained so that it is legible at all times until the 
State issues a No Further Action and Covenant Not to Sue letter.  A picture of the sign 
is included in Appendix C.  Site information required under 7:26E-1.4 has been 
submitted to the State, including an electronic and hardcopy photograph of the sign 
showing its location and content. 

As stated above, due to the local widespread presence of arsenic in the soil and 
groundwater, arsenic is believed to be at least partially a characteristic of historic fill 
material.  Arsenic concentrations in historic fill at proximate sites have measured up to 
2,440 mg/kg. 
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4 Remedial Action Workplan 

The proposed remedial actions were selected based on the previous investigations 
discussed above, previous remedial actions at the Williams Site, and discussions taken 
place between Port Authority and the NJDEP. 

The objectives of the remedial action are: 

 protection of human health and receptors by eliminating exposure pathways to 
arsenic that will remain in-place at the Site at concentrations in excess of the 
most stringent SRS and GWQS by utilizing engineering and institutional 
controls, and site security; 

 protection of groundwater quality by attempting to eliminate known sources of 
groundwater contamination, and 

 protection of surface water quality by preventing contact of storm water run-off 
with contaminated soils utilizing engineering controls. 

4.1 Soil Source Removal 

It is proposed to excavate the arsenic-impacted soil in the three areas as outlined on 
Figure 7 for disposal offsite.  The plan is to mitigate the impacts of the soil to 
groundwater pathway in the potential source areas through the removal of the source 
and limited dewatering activities.  For the purposes of this RIR/RAWP, it is estimated 
that the source material will be removed to a depth of 3 feet below the ground surface 
in the area of PA-MW-2, to a depth of 5 feet below ground surface in the area of PA-
MW-17, and to a depth of 8 feet below ground surface in the area of WP-MW-12, as 
practical using standard construction techniques. 

As previously discussed the Bayonne Bridge Redevelopment project will result in the 
relocation of the existing support piers currently located at the Site.  There are currently 
four new piers proposed within the Site boundaries.  The installation of the proposed 
piers will require additional remedial excavation and dewatering to complete their 
installation.  Source removal excavations are proposed in conjunction with the pier 
construction/excavating for the Bayonne Bridge. 

For the purposes of this RIR/RAWP, it is assumed that the excavations will be sheeted.  
Excavation activities will commence following as needed dewatering, and the materials 
excavated will be stockpiled onsite on plastic, with appurtenant containment to control 
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pore water drainage.  The materials stockpiled will be sampled statistically in 
accordance with NJDEP Technical Regulations, and disposed of offsite.  The 
excavations will be backfilled as needed to support bridge construction requirements. 

4.2 Impermeable Cap 

The surficial soils may also represent a potential pathway for direct contact and fugitive 
dust.  Therefore, it is proposed that the upper foot of the Site be capped to eliminate 
the above pathway.  Excavation may or may not be required to place the cap 
depending on final grade.  A cap consisting of imported clean fill and 4 to 8 inches of 
asphalt will then be placed for the elimination of the direct contact and fugitive dust 
pathways. 

The cap shall be constructed of approximately 6 inches of certified clean fill or crushed 
stone materials and 4 to 8 inches of asphalt to address the presence of residual 
contamination at concentrations in excess of the NJDEP SRS that will remain on-site.  
The cap will serve to prevent inadvertent access to the residual contaminants and 
eliminate potential exposure pathways. 

In addition, a retention basin is proposed for the Site and will act as a cap for this area 
(Figure 8).  The retention basin will be lined with geosynthetic clay liner, and designed 
to resist groundwater uplift pressures. 

The retention basin will also be designed to prevent groundwater infiltration into the 
subsurface.  A quality assurance plan and monitoring plan will be developed to confirm 
that the liner is installed to specifications and that groundwater is not infiltrating into the 
subsurface. 

4.3 Institutional Controls 

4.3.1 Deed Notice 

A Deed Notice will be properly prepared and filed to address the presence of 
contaminants at concentrations in excess of the SRS attributed to the presence of 
historic fill materials following the source removal and completion of the Bayonne 
Bridge Redevelopment project.  The Deed Notice will serve to restrict future 
development of the property and to prevent inadvertent disruption of the cap and 
potential exposure to contaminants that will remain in-place at the Site.  A draft Deed 
Notice is presented in Appendix D. 
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As part of the establishment of the Deed Notice, the Port Authority proposes the 
following: 

 the Deed Notice will be properly filed and will remain on file with the Office of the 
Hudson County Recording Officer; 

 the Port Authority will ensure that the current land use is consistent with the 
restrictions established in the Deed Notice; 

 the Port Authority will ensure that any changes in land use will not create an 
unacceptable exposure; 

 any changes in current land use subsequent to the establishment of the Deed 
Notice and the issuance of a “No Further Action/Covenant Not To Sue Letter” from 
the NJDEP will be reported; and 

 submittal of Biennial Certifications (including dates of inspection, name of 
inspector, results of the inspection, conditions of engineering controls, etc.).  The 
certification submittal will also alert the NJDEP of any disturbance activities in the 
restricted area including names of the persons causing the disturbance and their 
affiliation, dates of disturbance, amounts of soil generated due to the disturbance, 
final disposition of the soils generated and the methods used to control exposure 
due to the disturbance. 

4.3.2 Classification Exception Area (CEA) 

Following the removal of the source material and the completion of the groundwater 
monitoring program, the Port Authority proposes to file a CEA to address the presence 
of arsenic in the groundwater in excess of the NJDEP GWQS.   A draft version of the 
CEA is provided in Appendix E. 

Based on existing NJDEP GeoWeb GIS data, a CEA has previously been established 
over a portion of the site (Appendix E, Exhibit C-2).  This CEA (#1346) has been 
established by Texaco Refining and Marketing Co. and includes arsenic as a 
contaminant of concern (Appendix E, Exhibit C-3). 

In order to establish the CEA on-site, quarterly groundwater monitoring is proposed for 
8 consecutive quarters to assess the success of the natural attenuation of arsenic. 
Based on the proposed Site activities, it is assumed that all existing Site monitoring 
wells will be destroyed.  The proposed replacement monitoring well locations will be 
finalized following the completion of the Bayonne Bridge Redevelopment work at the 
Site and subsequent Site redevelopment. The proposed monitoring well locations will 
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be submitted to the LSRP for review.  The final CEA package will be compiled upon 
completion of the required groundwater sampling data and will include the following: 

 a description of the fate and transport of the arsenic contaminant plume and 
details regarding the length of time the plume is expected to travel and persist 
before the contaminant concentrations naturally attenuate (decrease) to or 
below the applicable remediation standard; 

 a proposed expiration date for the CEA 

 a map of the proposed CEA area compatible with the NJDEP’s Geographic 
Information System (GIS); 

 a determination as to whether the CEA will extend through a groundwater use 
area; and 

 documentation the Port Authority has notified the local Health Department and 
Clerks of the governing bodies of each municipality in which the CEA is 
located in accordance with N.J.A.C. 7:26E-1.4. 

4.4 Inspection, Maintenance and Monitoring 

4.4.1 Inspection and Maintenance 

There are limited maintenance and inspections required for the remedial activities 
selected at the Site.  The maintenance and inspection activities will include: 

 maintenance of all engineering (i.e., the cap and fence) and institutional 
controls (i.e., the Deed Notice and the CEA) to ensure that these measures 
continue to be protective of human health and the environment; 

 performing annual inspections of the engineering controls to determine that 
the controls are operating as designed and intended including their integrity, 
operability and effectiveness; 

 performing annual inspections of the site to determine that the land use does 
not violate the terms and conditions of the institutional control(s); 

 submission of a monitoring report documenting and certifying compliance with 
the above every two years; and 

 inspection and maintenance of the retention basin, as required, to prevent 
groundwater infiltration. 
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4.4.2 Groundwater Monitoring 

Groundwater monitoring will be conducted to determine the effectiveness of the 
remedial action.  Following the completion of the excavation activities and Site 
redevelopment, monitoring well replacement locations will be provided for approval by 
the Licensed Site Remediation Professional (LSRP).  The monitoring wells will be 
sampled quarterly for 2 years and annually thereafter for 8 years (total 10 years).  
Groundwater samples will be analyzed for total arsenic. 

The data collected will be analyzed in order to establish trends.  If after 10 years of 
monitoring, the statistical analysis indicates that arsenic concentrations are decreasing; 
all monitoring wells will be sealed.  Otherwise the need for further monitoring and/or 
remedial actions will be re-evaluated. 

The results will be submitted to the LSRP in letter report format within 60 days of each 
sampling event. 
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5 Required Permits 

The following permits will be required for the proposed remedial approach: 

 Well Abandonment Report 

It is assumed that all of the existing Site monitoring wells will be abandoned during the 
remedial excavation, capping, and Bayonne Bridge Redevelopment construction 
activities.  Well Abandonment Reports shall be submitted to the State by a licensed 
well driller within 90 days of sealing the wells. 

All other required permits, associated with the excavation and dewatering activities, 
shall be obtained as part of the proposed Bayonne Bridge Redevelopment activities 
prior to initiating the remedial actions at the Site. 

Following LSRP approval of the proposed monitoring well replacement locations, Well 
Certification Form Bs shall be obtained as new monitoring wells are installed at the Site 
following construction.



 22 

Remedial Investigation 
Report/Remedial Action 
Workplan 
Bayonne Bridge 
Bayonne, New Jersey 

 

6 Construction of Remediation Structures 

The remedial actions described in this RIR/RAWP will not result in the construction of 
structures (i.e., permanent and/or temporary), remedial units, and/or equipment to 
complete the proposed remedial actions.  The construction activities will be limited to 
monitoring well installation, excavation, and site restoration activities. 
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7 Erosion, Dust, and Odor Control 

7.1 Soil Erosion and Sediment Control 

A Soil Erosion and Sediment Control Plan (SESC Plan), for the performance of the 
Bayonne Bridge construction activities will be submitted to the Hudson-Essex-Passaic 
Soil Conservation District for their review, consideration, and concurrence.  The 
proposed remedial activities will be included as part of the contract documents for the 
Bayonne Bridge development activities and will therefore be included as part of the 
SESC Plan for the overall construction project. 

7.2 Dust Control 

During construction activities, airborne dust will be monitored in accordance with the 
site specific Health and Safety Plan (HASP) requirements to minimize the migration of 
arsenic particulate dust.  Measurements will be utilized in order to determine if 
additional dust control measures will be required. 

7.3 Odor Control 

Based on Site conditions, odor is not anticipated to be a problem; however, vapor 
contaminant concentrations in work areas may be monitored as part of the HASP. 
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8 Site Restoration 

The active remedial actions proposed for the Site, as described in this RIR/RAWP, 
include the installation of a soil cap and excavation.   The cap is being installed to 
eliminate the direct contact exposure pathway to residual contamination.  The six 
existing piers (Figure 2) currently located at the Site will be replaced with four piers 
installed on the Site as part of the Bayonne Bridge Redevelopment construction 
activities. Additionally, a stormwater management basin is proposed for the eastern 
boundary of the Site. The proposed Site conditions following construction are shown 
on Figure 8. 

As previously discussed, it is assumed that all of the existing Site monitoring wells will 
be abandoned during the remedial excavation, capping, and Bayonne Bridge 
Redevelopment construction activities.  Replacement monitoring well locations will be 
proposed to the LSRP following completion of the Bayonne Bridge Redevelopment 
activities at the Site. 

As part of the Site restoration following construction, fencing around the Site will be 
inspected and repaired if needed and any debris will be removed and disposed of 
properly. 
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9 Remedial Action Schedule 

As previously discussed, the remedial actions will be performed concurrent with the 
Bayonne Bridge Redevelopment construction activities at the Site.  The current 
Bayonne Bridge Redevelopment construction schedule estimates the construction will 
be performed between 2013 and 2017.  The schedule also assumes the proposed Site 
work will be performed during 2013. 
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LL Sample # SW 7173662
LL Group  # 1414037 
Account   # 10819 

Sample Description: AC74177-002 Composite Soil
                    Hampton-Clarke 
  
Project Name: Hampton-Clarke 

Collected: 08/23/2013     

Submitted: 08/24/2013 09:00 

Hampton-Clarke Veritech 

Reported:  09/03/2013 16:22 

175 Route 46 West
Fairfield NJ 07004 

HCV06   SDG#: VRU42-01 
 Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit* Dry

ResultAnalysis Name CAS Number
Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kgPesticides SW-846 8141A 
N.D. 156-38-2 10408 24 72 Ethyl Parathion 
N.D. 1298-00-0 10408 24 72 Methyl Parathion 

% %%Wet Chemistry SM 2540 G-1997 
6.6 1n.a. 00111 0.50 0.50 Moisture 

Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of New Jersey Lab Certification No. PA011 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Richard A Shober08/28/2013  22:22 132380015A1SW-846 8141A Ethyl & Methyl Parathion 10408 

1Wanda F Oswald08/26/2013  19:50 132380015A1SW-846 3540C OP Pesticides Solid 
Extraction 

06677 

1Scott W Freisher08/27/2013  23:23 13239820003B1SM 2540 G-1997 Moisture 00111 

*=This limit was used in the evaluation of the final result
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LL Sample # SW 7173663
LL Group  # 1414037 
Account   # 10819 

Sample Description: AC74177-004 Composite Soil
                    Hampton-Clarke 
  
Project Name: Hampton-Clarke 

Collected: 08/23/2013     

Submitted: 08/24/2013 09:00 

Hampton-Clarke Veritech 

Reported:  09/03/2013 16:22 

175 Route 46 West
Fairfield NJ 07004 

HCV12   SDG#: VRU42-02 
 Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit* Dry

ResultAnalysis Name CAS Number
Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kgPesticides SW-846 8141A 
N.D. 156-38-2 10408 24 72 Ethyl Parathion 
N.D. 1298-00-0 10408 24 72 Methyl Parathion 

% %%Wet Chemistry SM 2540 G-1997 
7.0 1n.a. 00111 0.50 0.50 Moisture 

Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of New Jersey Lab Certification No. PA011 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Richard A Shober08/29/2013  00:07 132380015A1SW-846 8141A Ethyl & Methyl Parathion 10408 

1Wanda F Oswald08/26/2013  19:50 132380015A1SW-846 3540C OP Pesticides Solid 
Extraction 

06677 

1Scott W Freisher08/27/2013  23:23 13239820003B1SM 2540 G-1997 Moisture 00111 

*=This limit was used in the evaluation of the final result
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LL Sample # SW 7173664
LL Group  # 1414037 
Account   # 10819 

Sample Description: AC74177-006 Composite Soil
                    Hampton-Clarke 
  
Project Name: Hampton-Clarke 

Collected: 08/23/2013     

Submitted: 08/24/2013 09:00 

Hampton-Clarke Veritech 

Reported:  09/03/2013 16:22 

175 Route 46 West
Fairfield NJ 07004 

HCV18   SDG#: VRU42-03* 
 Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit* Dry

ResultAnalysis Name CAS Number
Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kgPesticides SW-846 8141A 
N.D. 156-38-2 10408 24 74 Ethyl Parathion 
N.D. 1298-00-0 10408 24 74 Methyl Parathion 

% %%Wet Chemistry SM 2540 G-1997 
10.0 1n.a. 00111 0.50 0.50 Moisture 

Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of New Jersey Lab Certification No. PA011 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Richard A Shober08/29/2013  00:42 132380015A1SW-846 8141A Ethyl & Methyl Parathion 10408 

1Wanda F Oswald08/26/2013  19:50 132380015A1SW-846 3540C OP Pesticides Solid 
Extraction 

06677 

1Scott W Freisher08/27/2013  23:23 13239820003B1SM 2540 G-1997 Moisture 00111 

*=This limit was used in the evaluation of the final result
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 Quality Control Summary     
  
Client Name: Hampton-Clarke Veritech                      Group Number: 1414037 
Reported: 09/03/13 at 04:22 PM 

 
 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

 
Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these 
situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise 
specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless 
otherwise noted on the Analysis Report.  
 

Laboratory Compliance Quality Control 
 

 Blank Blank Blank Report LCS LCSD LCS/LCSD   
Analysis Name Result MDL** LOQ Units %REC %REC Limits RPD RPD Max 
          
Batch number: 132380015A Sample number(s): 7173662-7173664   
Ethyl Parathion N.D. 22. 67 ug/kg 98  61-127   
Methyl Parathion N.D. 22. 67 ug/kg 106  80-129   
          
Batch number: 13239820003B Sample number(s): 7173662-7173664   
Moisture     100  99-101   
          
 

 
 
  Sample Matrix Quality Control   

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 
Background (BKG) = the sample used in conjunction with the duplicate 
 
 MS MSD MS/MSD  RPD BKG DUP DUP Dup RPD 
Analysis Name %REC %REC Limits  RPD MAX Conc Conc RPD Max___ 
          
Batch number: 132380015A Sample number(s): 7173662-7173664 UNSPK: 7173662 
Ethyl Parathion 100 99 52-151 1 35     
Methyl Parathion 109 109 37-171 0 35     
          
Batch number: 13239820003B Sample number(s): 7173662-7173664  BKG: P169717 
Moisture      18.1 20.7 13* 5 
          

 
 
      Surrogate Quality Control  

Surrogate recoveries which are outside of the QC window are confirmed 
unless attributed to dilution or otherwise noted on the Analysis Report. 
       
Analysis Name: Ethyl & Methyl Parathion       
Batch number: 132380015A       
 2-Nitro-m-xylene                                                        
________________________________________________________________________________________________________________ 
7173662  103           
7173663  113           
7173664  108           
Blank  131           
LCS  111           
MS  103           
MSD  102           
________________________________________________________________________________________________________________ 
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 Quality Control Summary     
  
Client Name: Hampton-Clarke Veritech                      Group Number: 1414037 
Reported: 09/03/13 at 04:22 PM 

 
 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

      Surrogate Quality Control  

Limits:  45-133      
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     Explanation of Symbols and Abbreviations 
 

3768  0713 

The following defines common symbols and abbreviations used in reporting technical data: 
 RL Reporting Limit BMQL Below Minimum Quantitation Level 
 N.D. none detected MPN Most Probable Number 
 TNTC Too Numerous To Count CP Units cobalt-chloroplatinate units 
 IU International Units NTU nephelometric turbidity units 
 umhos/cm micromhos/cm ng nanogram(s) 
 C degrees Celsius F degrees Fahrenheit 
 meq milliequivalents lb. pound(s) 
 g gram(s) kg kilogram(s)  
 µg microgram(s) mg milligram(s) 
 mL milliliter(s)  L liter(s) 
 m3 cubic meter(s) µL microliter(s) 
 pg/L picogram/liter 

 < less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be 
reliably determined using this specific test. 

 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a 
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported 

on an as-received basis. 
Data Qualifiers: 
C – result confirmed by reanalysis. 
J - estimated value – The result is ≥ the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ). 

U.S. EPA CLP Data Qualifiers: 

                                             Organic Qualifiers                                                      Inorganic Qualifiers 
 A TIC is a possible aldol-condensation product B Value is <CRDL, but ≥IDL 
 B Analyte was also detected in the blank E Estimated due to interference 
 C Pesticide result confirmed by GC/MS M Duplicate injection precision not met 
 D Compound quantitated on a diluted sample N Spike sample not within control limits 
 E Concentration exceeds the calibration range of  S Method of standard additions (MSA) used 
  the instrument  for calculation 
 N Presumptive evidence of a compound (TICs only) U Compound was not detected 
 P Concentration difference between primary and W Post digestion spike out of control limits 
  confirmation columns >25% * Duplicate analysis not within control limits 
 U Compound was not detected + Correlation coefficient for MSA <0.995 
 X,Y,Z Defined in case narrative 
Analytical test results meet all requirements of NELAC unless otherwise noted under the individual analysis. 
Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological 
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the 
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact 
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our 
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory. 
Times are local to the area of activity.  Parameters listed in the 40 CFR part 136 Table II as “analyze immediately” are not 
performed within 15 minutes.  
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  THE 
FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED.  WE DISCLAIM 
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR PARTICULAR PURPOSE AND WARRANTY OF 
MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, 
CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS 
OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER 
EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by Eurofins Lancaster 
Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and Eurofins Lancaster Laboratories 
Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by client. 
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