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~ta.ted that the creH had teen workin~ on Exxon propel'ty
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th<: tour of t:I(; L.Xxor. fucili t·, :(:~;~:l~S. L"'jjl,-stl'(!~t anc Piont{;~.



~.

i
!

"
p.
I
~
i
i

r
I

'..

·MIr.. 8irft.

Tue Consta.bl£ :i~oj.. area of i.'<tlyonn(' .....1/1 SuPveyc,j hv
:11'. 1\.:n Piontek ':>f tIle Ir!'terstl!t~ Sallit3tion C(\~l";ission
(ISC) c"l.nd iil' . .i.;.:.vl,; c. l.Gn:>stl'ccr Cl~ ,lV 2~, ";,"l.~" 3(;,
,·lo.1y 31, JUly IS drd JUly 20 of 1~73. ':.'1e f.urfOGC: of
tl'lC survey was to CVallJ'lt",c, -r!:", :-;~tE.'nt "f thl': uil :-,ollu!: Liii
in· t.'"',€' ~'l·our.d"."te!'~. ~;'·:l.. ',;.,.[,ll! •. ·.{CC ',;.ltCl'S of t:.t.

1:-'.'nstA~\l.: '00: .. :r ...-~.. :',:1 (jr~ ,j '1·.i.t't.,<~ j ...t..~£li~.
t \.'.~rt. ;:;...:1t;oj (I f ::..:~:~.~.1.- .) ft'· . "':', ....: r ' '.; ~;c' i .:.: (j ~'

t.-- . .Jr\...L ;-:d;~ "i.' '.'ill t~:li' \ L.·.:'~~~:"t. ,.:d:....tic;! .. ,: \..:r. t·.~.. \'·,"i"~.~,.,\". oft,:

.
I

~'~' i i \.
, ~" ,,

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

1" ; .1. ; \ ••di t, I"!'.--.1. .. 11i' .. ·f' "",1 ; ",.. t'
I... , ~, ",, .

I . ~

. ~.. "

'..
, .

! J J ' • I.

.. ...... " I .........~ r::, .."
' ... : :: 4"~ t i-,t " ;.,. , '. . '" ~. '.-1 : ' ..<.

.1',"

, ,'! , .t
',,'... _'l~ I. ......t"., .....

~ 'OJ
'.," • ~! .. ,.... ;.

J'.: .

,·L..:l4::d l"t tht:
t. '1,_. ;~.~f'J ;.~ .:::~ ;'\."

..'.::11" . : ..
'" ......

. :"'1" •

,i. .:.
'~ ,

"', .., ';"

..... ~



< '".~"""fJq~~:,.,...l,~-..""¥.-..:n~:'~r."~.,,~,?,,,,¥ -

.. 2 ....

~ &CCO»J*liecl by Hr. _John GJ"o800 an _pl~yee of £xxon.
' iMeNet-ol .- ............. J.n ....... ol,t1M oM.a .
U. , ud pis-l1n •• paNllel1l\g the N!11'OaCl.Soil _pl ••
were taX.n. ~'ring thia ti-.. a relief valve connec~.d to one
of the pipes ~4S open and 'depositing a steady tlow of 4 liquid
on the Eround of !.xxonts property.
May 31.. 1;;73

:iaJU£r.eneral condi tiona of the soil and water' were noted.
Purinr. the tAkinr. of soil samplos. especially those t..ken at
12 il'CHeS below i.:t'ade oily li;ruic.l was present. The indicationc
vera that "the oi 1 was floa.tin~· on the wJ.'\tcr table. The wate:-
tabl~ Wcl~. very clo&~ to "the. rade level ·,d in Sot::e cases J

above: 'r.ldC.

,~t t ..i~ Ii ... • i" • t.4 ,

-"
. . .

;:~) It: ..·\-~ ;.,).~ . :":',' • ~ V J ~'J. '" •

;/ ~ : :; •. 1

j.
I,
I
r
f -
f"
I

to '
I:
,-..
\-

•t
!
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SITE mSTORY DELIVERABLE ITEMS

EXXON COMPANY, U.S.A.
BAYONNE PLANT

BAYONNE, NEW JERSEY

January 1993

Prepared for

Exxon Company, U.S.A.
1400 Park Avenue

Linden, New Jersey 07036

Compiled by

Geraghty & Miller, Inc.
125 East Bethpage Road

Plainview, New York 11803
(516) 249-7600

and

Exxon Company, U.S.A.
1400 Park Avenue

Linden, New Jersey 07036
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Appendix

append. toe

ADMlNISTRA TIVE CONSENT ORDER APPENDIX B, SECTION fiB -
SITE HISTORY DELIVERABLES

Item No.

A

B 2

C 3

D 4

E 5

F 6

G 7

H 8

I 9

J 10

K 11

L 12

M 13

N 14

o 15

p 16

VOLUME I

CONTENTS

Operational History.

Raw Materials and Products.

Disposal Practices.

Historical Maps and Drawings (submitted separately as Volume II).

Aerial Photographs.

Site Water Budget.

Area Geology and Hydrogeology - Contained in the Site History
Report by Geraghty and Miller, Inc. (1993), under separate cover.

ECRA Submissions.

Permits.

Summary of Civil and Criminal Enforcement Actions.

Hazardous Substance Storage.

Hazardous Substance Inventory.

Hazardous Substance Discharges.

Pollution Data.

Existing Environmental Data - Contained in Geraghty and Miller,
Inc. (1993) Site History Report.

Spill and Fires.
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ADMINISTRA TIVE CONSENT ORDER
SITE HISTORY DELIVERABLE ITEMS

EXXON COl\llPANY, U.S.A
BAYONNE PLANT

BAYONNE, NEW JERSEY

This document is a compilation of site history information (Site History Deliverable

Items) in accordance with the Administrative Consent Order (ACO), Appendix B, Section IIB,

Items 1 through 16. For organizational purposes. each Site History deliverable item has been

referred to as an appendix and an appropriate tab has been used. Appendix D (Item 4) is being

submitted as a separate volume because of its size. Some of the information provided in this

document has also been included in the Site History Report (Geraghty & Miller, Inc. 1993), and

was used for planning the scope of work of the Remedial Investigation (RI) Work Plan

(Geraghty & Miller, Inc. 1993). This document is being submitted concurrently with those

reports.
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APPENDIX P

CONTENTS

Pag~

SPILLS AND FIRES .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. P-l

TABLE

P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

ATTACHMENTS

P-I. Spills and Fires at Exxon (1966 - 1992) from City of Bayonne Health Department.

P-II. Fire Incidents from 1955 to 1992 from City of Bayonne Fire Department.
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APPENDIX P

SPILLS AND FIRES

This section provides lists of fires, spills, and discharges that may have had an adverse

impact on human health or the environment at the Exxon Company Plant, Bayonne, New

Jersey. The material presented was compiled in accordance with the November 27, 1991

Administrative Consent Order (ACO), Appendix B, Section lIB, Item 16.

A table of documented spills at the Exxon Company Plant, Bayonne, New Jersey was

compiled from the following plant files: General Incident Reports, General Accident

Reports, SpilllMixturelLeak Reports, Spill Incident Reports, shift supervisor spill logs,

telephone call logs to the "Emergency Spill Hotline", summary reports (Le., Annual Oil Spill

Reports; spill tables in Spill Prevention Control and Countermeasure Plans; and Leaks,

Discharges and AlINS Incident Reports) spill-discharge reports to United States Coast

Guard, and spill-discharge reports to the New Jersey Department of Environmental

Protection and Energy (NJDEPE). In addition, the June 1992 New Jersey state spill

database, obtained from Vista Environmental Information, Inc., was compared to the cited

spills and did not yield any additional information. Spills and discharges greater than 100

gallons were chronologically organized into the 13 operational areas in Table P-l. Apparent

in Table P-1 is that the Asphalt Plant Area had the most documented spills, greater than 100

gallons. However, the largest documented spill (2,400 gallons) occurred in Solvent Tank

Field Area (Tank No. 1033) in 1982. Those ground spills that could be specifically located

were plotted on Figure C-l.

Fires and incidences recorded by the City of Bayonne Health Department from 1966

through 1992 and fires and incidences recorded by the City of Bayonne Fire Department

from 1955 through 1992 are attached. These lists record the incident number, the date of

the incident, and a brief description of the incident. Some of the reportings were duplicated.

appp.doc
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ItA"-HILL TANK FIELD

No documented spills greater than 100 gallons.

LUBE OIL AREA

03/28/72 1,500 Roadway in Plant Lube Oil Additive Exxon Company, U.S.A:
Ground Spills

04/21/73 700 Roadway in Plant Lube Oil Exxon Company, U.S.A:
Ground Spills

12/23/78 840-1,050 Tank No.1 Electric Insulating Oil General Accident Report
(12/23/78)

12/24/78 6,300 Tank No.1 Univolt 60 Letter to New Jersey
Department of Environ-
mental Protection (02/2f.)(l9)

03/24/87 10,000 Tank No.6 1919 Motor Oil Spil1/Mixture/Leak Report
(03/24/87)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Reported Spill Approximate Material Spill
Date Volume (Gallons) Location Spilled Documentation

LUBE OIL AREA (Continued)

08/23/89 100 Tank No.8 Exxon Formula No. 1367 Spill/Mixture/Leak Report
(08/23/89)

01/03/90 100 Pump on Tank No. 139 Slop Oil Spill/Mixture/Leak Report
(01/03/90)

07/30/90 400 Tank No. 581 Wax SpiWMixture/Leak Report
(07/30/90)

08/14/90 300 Tank No. 94 Lube Oil SpilVMixture/Leak Report
(08/14/90)

08/28/90 250 Tank No. 545 Slop Oil Spill/Mixture!Leak Report
(08/28/90)

09/10/90 1,114 Truck Loading Rack Xylene SpilllMixture/Leak Report
(09/10/90)

11/28/90 100 Truck Loading Rack Lube Oil Spill/Mixture!Leak ReJXlrt
(11/28/90)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

LUBE OIL AREA (Continued)

01/15/91 2,500 Tank No.1 Univolt 60

07/08/91 421 Ground Turbo Oil

08/26/91 100 Truck Loading Rack Wax

02/14/92 100 Between Tank Nuto H-46
Nos. 106 and 107

02/18/92 600 Tank No. 107 Unknown

Spill Incident Report (1991)

Spill Incident Report (1991)

Spill Incident Report (1991)

leaks, ~ aOO AIINS
Incidents (1992)

leaks, IAduu"ges aOO AIINS
Incidents (1992)

07/09/92 840 Wax at Tank Wax
Nos. 558 and 586

Leaks, IAduu"ges an:! AIINS
Incidents (1992)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

PIER NO.1 AREA

09/22/72 2,100 Pier 1 Kill Van Kull Wax (MEK Feed) Oil SpillReport Second Half
Waterway (1972)

06/28/78 670 Kill Van Kull Waste Oil United States Coast Guard
Waterway (02/06/79)

10/30/79 1,050-2,100 Kill Van Kull Heavy Fuel Oil Letter to HQ (11/01/79)
Waterway

11/15/79 > 672 Kill Van Kull Emulsion Flux Letter to HQ (11/26/79)
Waterway

06/04/89 840 Pier 1 Kill Van Kull Fuel Oil Bayorme Terminal Incidents
Waterway (1989)

NO.2 TANK FIELD

3/01/89 Unknown Tank No. 1005 No.2 Fuel Oil General Incident Report
(03/01/89)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ASPHALT PLANT AREA

11/19no 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

11/22nO 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

11/25nO 100 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

12/02nO 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

12/15nO 150 Roadway in Plant Asphalt Exxon Company, U.S.A:
Ground Spills

12/23nO 400 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Reported Spill Approximate Material Spill
Date Volume (Gallons) Location Spilled Documentation

ASPHALT PLANT AREA (Continued)

01/05/71 600 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

01/08/71 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

03/19/71 350 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

OS/25/71 100 Roadway in Plant Asphalt Exxon Company, U.S.A:
Ground Spills

OS/28/71 200 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

07/15/71 200 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Reported Spill Approximate Material Spill
Date Volume (Gallons) Location Spilled Documentation

ASPHALT PLANT AREA (Continued)

07/30/71 1,000 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

08/09/71 500 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

08/11/71 200 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

08/13/71 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

09/03/71 100 Roadway in Plant Asphalt Exxon Company, U.S.A:
Ground Spills

09/10/71 100 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Page 8 of 16

Reported Spill Approximate Material Spill
Date Volume (Gallons) Location Spilled Documentation

ASPHALT PLANT AREA (Continued)

10/03/71 600 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

01/18/72 100 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

02/09/72 200 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

05/08/72 100 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

12/14/72 1,000 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

01/05/73 300 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ASPHALT PLANT AREA (Continued)

03/20/73 100 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

03/20/73 500 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

04/04/73 1,500 Roadway in Plant Asphalt Exxon Company, U.S.A.:
Ground Spills

AVIATION (AYl-GAS TANK FIELD

01/30/88 5,000 Tank No. 1010 Toluene Spil1/Mixture/I...eak Report
(01/30/88)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

CHEMICAL PLANT AREA

01/05/87 500 OCP at Tank No. 923 Exxon Formula No. 82899 Shift Super Spill Log

01/08/87 700 ATFR R/R Exxon Formula No. 80831 Shift Super Spill Log

01/17/87 100 Tank No. 811 Exxon Formula No. 81348 Shift Super Spill Log

02/12/87 300 'tAilReactor Exxon Formula No. 80682 Shift Super Spill Log

02/14/87 300 Tank No. 799 Shop Oil Shift Super Spill Log

02/15/87 300 Tank No. 793 Exxon Formula No. 81744 Shift Super Spill Log

NO.3 TANK FIELD

01/26/88 500 Tank No. 920 F540 SpilVMixture/LeakReport
(01/26/88)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

GENERAL TANK FIELD

10/14/90 300 Tank No. 1058 Oil Spill/Mixture/Leak Report
(10/14/90)

10/30/90 1,000 Tank No. 1059 Oily Sludge General Accident Report
(10/30/90)

SOLVENT TANK FIELD

09/22/82 92,400 Tank No. 1033 Isopar L Exxon Letter to New Jersey
Department of Environ-
mental Protection (1111&'82)

LOW SULFUR TANK FIELD

No documented spills greater than 100 gallons.

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

PIERS AND EAST SIDE TREATMENT AREA

08/12/71 4,200 Pier 6 Upper New York Gear Oil Supervisor's Report Incident
Bay (8/12/71)

05/30/72 4,200 Pier 6 Upper New York Asphalt Oil Spill Report (05f30n2)
Bay

08/22/72 21,000 Pier 6 Upper New York No.6 Oil Oil SpillReport Second Half
Bay (1972)

09/10/72 21,000 Pier 6 Upper New York Gas-Oil Oil SpillReport Second Half
Bay (1972)

09/19/73 126 Pier 6 Upper New York Unknown Oil SpillReport Second Half
Bay (1973)

10/21/73 210 Pier 7 Upper New York No.2 Fuel Oil Oil SpillReport Second Half
Bay (1973)

02/11/79 168 Pier 7 Upper New York No.2 Fuel Oil General Accident Report
Bay (02/11/79)

See footnotes on last pClge.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

PIERS AND EAST SIDE TREATMENT AREA (Continued)

12/19/85 < 1,134 Pier 7 Upper New York No.2 Fuel Oil Spill Incident Report (1985)
Bay

11/23/87 100 Piers 6 and 7 Emulsion Oil Spill Summary (1987)
New York Bay

03/21/88 200 Upper New York Bay Oil Spill/Mixture/Leak Report
(03/21/88)

05/01/88 200 Upper New York Bay 1941 ATF Spill/Mixture/Leak Report
(05/01/88)

10/24/89 100 Pier 7 Upper New York Diesel Fuel Ba)onne Terminal Incidents
Bay (1989)

11/03/89 100 Pier 7 Upper New York Diesel Bayonne Terminal Incidents
Bay (1989)

OS/22/91 350 Upper New York Bay Xylene Spill Incident Report (1991)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documenta tion

PIERS AND EAST SIDE TREATMENT AREA (Continued)

06/18/91 16,000 Upper New York Bay No.2 Heating Oil Spill Incident Report
(1991)

08/01/91 100 Line Near Blend Oil
New Tank No. 1097

Spill Incident Report (1991)

DOMESTIC TRADE AREA

No documented spills greater than 100 gallons.

MISCELLANEOUS AREAS

147 Kill Van Kull Waterway No.2 Fuel Oil
or Upper New York Bay

Oil Spill Data (1976)

07/13/78 168 Kill Van Kull Waterway Diesel
or Upper New York Bay

Oil Spill Data (1978)

See footnotes on last page.

TIERRA-B-000296



Page 15 of 16

Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

MISCELLANEOUS AREAS (Continued)

10/10/78 630 Kill Van Kull Waterway Asphalt
or Upper New York Bay

Oil Spill Data (1978)

12/25/78 210 Kill Van Kull Waterway Bunker Fuel Oil
or Upper New York Bay

Oil Spill Data (1978)

03/28/88 200 Ground EXXMARX 70-5720 Bayonne Plant 1988
Reportable Spills

01/18/89 6,000 Ground Motor Oil Dispersant SpilllMixture/Leak Report
(01/18/89)

See footnotes on last page.
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Table P-l. Documented Spills at the Exxon Company Plant, Bayonne, New Jersey.

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

MISCELLANEOUS AREAS (Continued)

01/21/92 2,500 Tank Transfer Black Oil Leaks, Discharges and AIINS
Incidents (1992)

10/06/92 100 Tank Number Unknown Product Leaks, Discharges and AlINS
Incidents (1992)

ATF
HQ
OCP

Automatic transmission fluid.
Headquarters.
Olefin Co-Polymer.

p-l.lbl
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ATTACHMENT P-I

SPILLS AND FIRES AT EXXON (1966 - 1992)
FROM THE CITY OF BAYONNE

HEALTH DEPARTMENT
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-------- SPILLS AND FIRES AT EXXON

INCIDENT NUMBER
1619 -
1380 .;..
1483'=
355
613 ";"
1003 -
90 "

,978: '-
1009 '-
2493 -
3079 -
840
1561 -
1710 -
3033 -
567
1039 -
33
327
974'
1334 -
2555 -
102
2138 -
3024 -
1935 -
;"'69
193
354
504
1723 -
2329 -,
2473 -
2537 -
2578 -
3069
0045 -
0141 -
0524 -
1079 -
4072 -
0113 -
0227 -
2864 -
3370 -
3542 -
3545 -
4038 -
1645 -
2888 -
113
1.921 -
~250 -
2294 -
1019 -

~9
00S3

DATE
11-28-66
11-7-67
11-30-67
11-18-68
4-23-68
7-19-68
1-;21-70
.6-22-70
6:-28-70
10-17-73
12-1'2-73
3-29-76
6-11-76
6-23-76
11-14-76
3-18-77
5-6-77
1-5-78
2-14-80
5-13-82
7-14-84
12-18-83
1-17-84

,9-4-85
12-19-85
8-14-86
1-25-87
1-24-88
2-16-88
3-4-88
7-28-88
10-6-88
10-22-88
10-30-88
11':"4-88
12~28-88
1-5-89
1-18-89
3-3-89
5-18-89
12-19-89
1-15-90
2-1-90
8-25-89
10-17-89
10-24-89
10-24-89
12-15-89
7-29-87
12-22-87
1-15-88
8-19-88
9-25-88
10-1-88
5-12-89
5-18-89
1-18-68

TYPE OF INCIDENT
FIRE PUT OUT BY PERSONNEL
CHEMICAL LEAK USED JET FOAM
FLASH FIRE OUT ON ARRIVAL
SLOP OIL
MAIN GATE GAS LEAK
TANK
RUBBISH FIRE
SECOND ALA'1~
STORAGE TANK
OIL SPILL
SURFACE FIRE
FIRE IN PUMP
OIL FILLING BUILDING
PAINT ON TANK AFIRE
CHEMICAL REACTION
ASPHALT TANK
TANK FIRE
NAPTHA SPILL
LEAK IN JET FUEL LINE
STRUCTURE FIRE
FIRE IN REACTOR
TANK FIELD 4 ALARM
ASPHALT TANK AFIRE
INSULATOR FIRE
FIRE INSULATION

" ..
" II

" "
FUEL OIL BURNI~G
FUEL OIL SPILL
FUEL OIL SPILL
DIESEL SPILL
OIL RESIDUE FIRE
OIL SPILL
CHEMICAL LEAK
FUEL OIL SPILL
STRUCTURE FIRE
OIL FIRE
FUEL OIL SPILL
OIL SPILL
OIL SPILL
TANK LEAKING
OIL ADDITIVE SPILL
INSULATION FIRE
DIESEL OIL SPILL
FUEL OIL SPILL
LUBE OIL SPILL
OIL SPILL
INSULATION FIRE
FIRE IN TANK
INSULATION FIRE

" II

DIESEL SPILL
AXFLUX SPILL
OIL SPILL

" n

Elec. Pu~~ Failure oil on qr
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EXXON CONTINUED

INCIDENT NUMBER DATE TYPE OF INCIDENT

3643 -
0240 -
0379 -
0386 -
0425 -
0426 -
0449·-
0662 -
0693 -
0733-
0791 -
2333
2357
2361
2527 -
2590 -
2744 -
2835 -
0099 -
0114 -
1353 -
1793 -
1812 -
1911 -
1913 -
2021 -
-2066 -
2246 -
0175 -
0282 -
0358 -
535
1489 -
1562 -
1670 -
1731 -
2458 -
2498 -
2519 -
0187
0200
0211

11-7-89
2-2-90
2~22-90
2~23-,90
2-28-90
2-28-90
3-2-90
4-2-90
4-6-90
4-10-90
4-17-90
10-27-90
10-30-90
10-31-90
11-20-90
11-28-90
12-18-90
12-28-90
1-15-91
1-16-91
6-28-90
8-14-90
8-17-90
8-28-90
8-28-90
9-12-90
9-18-90
10-15-90
1-22-91
2-8-91
2-20-91
3-20-91
7-22-91
8-1-91
8-15-91
8-26-91
12-5-91
12-9-91
12-13-91
1-'-21-92
1-23-92
1-24-92

OIL SPILL
BUNKER OIL LEAK
OIL SPILL
NAPTHA SPILL
OIL SPILL

II U

HAZMAT INCIDENT
HAZMAT LUBE SPILL
FUEL OIL
SPILL
OIL SPILL.. ..

II It

" It

HAZMAT INCIDENT
LUBE OIL SPILL
OIL SPILL
INSULATION FIRE
SPILL
OIL SPILL
SOLVENT SPILL
OIL SPILL
LUBE OIL SPILL
CHEMICAL SPILL
WATER AND OIL SPILL
ELECTRICAL FIRE
DIESEL SPILL
OIL AND WATER SPI~L
SPILL
HAZMAT OIL SPILL
OIL ADDITIVE SPILL
OIL SPILL
SPILL

II

II

II

II

II

II

II

Barge Fire
SPILL

i i
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ATIACHMENT p.I1

FIRE INCIDENTS FROM 1955 TO 1992
FROM THE CIlY OF BAYONNE

FIRE DEPARTMENT
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SITE HISTORY REPORT
BAYONNE PLANT

BAYONNE, NEW JERSEY

November 21, 1994

Geraghty & Miller, Inc. is submitting this Site History Report to Exxon Company,

U.S.A. as required for a remedial investigation at the Bayonne Plant in Bayonne, New Jersey.

The report was prepared in conformance with Geraghty & Miller's strict quality assur-

ance/quality control procedures to ensure that it meets industry standards in terms of the

information presented. If you have any questions or comments concerning this report, please

contact one of the individuals listed below.

Respectfully submitted,

GERAGHTY & MILLER, INC.

~~.~.
Marie F. McDonnell
Project Scientist/Project Manager .oi'

~dtlJ---
Brian A. Blum&:::::5tiODS ManageI

Daniel A. Nachman -----
Vice President/Project Officer

GERAGHTY & MILLER. INC. o
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SITE HISTORY REPORT
BAYONNE PLANT

BAYONNE, NEW JERSEY

1.0 INTRODUCTION

In September 1992, Geraghty & Miller, Inc. was retained by Exxon Company, U.S.A.

(Exxon) to prepare a Site History Report and a Remedial Investigation (RI) Work Plan for the

Exxon Company, U.S.A. Bayonne Plant, in Bayonne, New Jersey (Figure 1-1). A draft Site

History Report (Geraghty & Miller, Inc. 1993a) was submitted to the New Jersey Department

of Environmental Protection (NJDEP) in January 1993, pursuant to paragraph 23 of the

Administrative Consent Order (ACO), effective November 27, 1991. Since the signing of the

ACO and preparation of the draft Site History Report, Exxon has sold the Bayonne Plant, with

the exception of the Lube Oil Area, the contiguous Pier No. 1 Area, and the Stockpile Area, to

International Matex Tank Terminals (IMTf).

Following the receipt of formal comments from the NJDEP dated August 18, 1994,

meetings were held on September 15 and 20, 1994 between the NJDEP, Exxon, and Geraghty

& Miller to discuss the warranted modifications to the Site History Report. The Site History

Report has been revised in accordance with the NJDEP comments and the September 1994

discussions. This report represents a comprehensive gathering of information related to site

environmental conditions at the Bayonne Plant. The Site History Report is part of the RI scope

of work and is essential to the development of the RI Work Plan (Geraghty & Miller, Inc.

1993b), which was submitted concurrently with the draft Site History Report. The scope of the

RI Work Plan has also been modified based on the NJDEP comments. These changes were

incorporated into the Memorandum Modification to the RI Work Plan, which was submitted in

October 1994 to the NJDEP (Geraghty & Miller, Inc. 1994a). Throughout this Site History

Report, the terms Site and Plant will be used interchangeably with Bayonne Plant.
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1.1 PURPOSE AND SCOPE

The intent of this document is to fulfill the requests outlined in Appendix Bt Section II.B,

items 7 and 15, of the ACO and to provide the basis of information from which to proceed with

the development of a logically organized RI field program. Additional site history information

requested in Appendix B, Section II of the ACO was provided to the NJDEP under separate

cover as part of the ACO deliverables (Geraghty & Millert Inc. 1993a). A thorough analysis

of existing data was required to accurately characterize site conditions and develop a conceptual

model of the Bayonne Plant. The review of existing data was integral to the identification of

data needs and potential areas of contamination, the selection of sampling locations, the grouping

of areas to be investigated, and the sequencing of field tasks. The thorough search of existing

information and data that is documented in this report will allow for a more efficient RI by

focusing the investigation to fill the data needs.

The site history review included an extensive collection and evaluation of information and

data found primarily in Exxon's files or in the files of their attorneys and other consultants.

Additional data were collected by reviewing the files of state and local agencies such as the

NJDEP, the City of Bayonne Health Department, and the Bayonne Fire Department. The site

history review included the compilation of environmentally pertinent information associated with

the Bayonne Plant into a manageable electronic database. This environmental database stores

information in a retrievable format and has been used to help assess the current knowledge of

site conditions.

1.2 WCA nON AND SETTING

The Bayonne Plant (referred to as the Bayonne Terminal in the ACO) is a 288-acre (250

land and 38 riparian waterfront acres) facility located in the City of Bayonne, Hudson County,

New Jersey (Figure 1-2). The Plant is located in the southwestern part of the Jersey City, New

Jersey, U.S. Geological Survey (USGS) (1981) topographic quadrangle (see Figure 1-1). The

property is situated in the southeastern part of the City of Bayonne, referred to as Constable
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Hook, which is an industrialized penninsula in Upper New York Bay. The following sections

describe the surrounding land use and history of the Constable Hook Area.

1.2.1 Surrounding Land Use

The Bayonne Plant is surrounded by heavy and light industry, interconnected by a

transportation network of roadways, railroads, and the navigable waters of the Kill Van Kull and

Upper New York Bay.

Two industries (IMTT and ICI Americas, Inc.) and Platty Kill Creek are located to the

west (see Figure 1-2); numerous industries, Lower Hook Road, 22nd Street, a spur of Conrail's

Lehigh Valley Rail Road, and Upper New York Bay are to the north. Several neighboring

industries (Gordon Terminal Service Company, Powell Duffryn Terminals, Inc., 0 Blue Circle

Atlantic, Inc., Amerada Hess Corporation, P. D. Q. Plastics, Interglobal Forwarding Services,

Inc., G & B Packaging Company, Inc., Rafaella, Wiesen Ocean Product Corporation, Grand

Corrugated, and Constable Terminal Corporation) and the Kill Van Kull Waterway are located

to the south.

The closest non-industrial (commercial or residential) establishments are about 0.4 mile

to the south, across the Kill Van Kull Waterway, in Staten Island, New York, and about 0.65

mile to the west, along 22nd Street in Bayonne, New Jersey. The Plant is in close proximity

to the center of the largest urbanized area (New York-Northeastern New Jersey Urbanized Area)

in the United States (Forstall 1992). This area is noted by the U.S. Census Bureau as being the

most populated area in the United States (approximately 16,044,000 inhabitants) and one of the

most populated areas in the world (Forstall 1992). The region and vicinity are also extensively

industrialized and contain a vast transportation network of highways, railways, airports, and

shipping.
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1.2.2 History of Constable Hook

The Constable Hook area has undergone many changes since it was first settled in the

16OOs. Constable Hook was discovered by a Dutch navigator in the 1600s. The Council of the

Netherlands rewarded Konstapel (Dutch for gunner) John Jacoben Roy with a grant of 300 acres

on the "Hoeck" of land along the Kill Van Kull (Standard Oil Company 1936). In the late

16OOs,all of the land in Bayonne west of Broadway and Avenue E was parcelled out in land

grants by the Dutch governor to four families.

Much of the hook consists of reclaimed land that was filled beginning in the 1800s

(NJDEP 1990). Residential dwellings and farming communities predominated in the area until

1812. From 1812 to 1850, the Hazard Powder Company operated a munitions factory on the

southern extremity of the Hook to manufacture munitions for use in the War of 1812 (Standard

Oil Company 1936). From 1862 to 1874, almost all property in the Constable Hook area was

owned by Central Railroad of New Jersey (Fairchild 1994a).

Since the late 1800s, nearly all of Constable Hook has been occupied by the

petrochemical industry (NJDEP 1990). The Prentice Refining Company established a small

kerosene refinery in the Constable Hook area in 1875. The operation, which was primarily

located in the areas currently occupied by the Lube Oil Area and portion of the" A"-Hill Tank

Field (Figure 1~2), involved 20 employees producing 2,000 barrels (bbls) per day using 12

refining stills (Fairchild 1994a). In 1877, John D. Rockefeller, as Standard Oil Company (the

predecessor company of Exxon), purchased the Prentice Oil Company refinery and several

adjacent tracts of land totalling 176 acres (Fairchild 1994a).

From 1877 to approximately 1971, the Plant was operated as a refinery, and up to 1936,

underwent significant growth and expansion. During this period, Exxon, under the name of its

predecessors (Standard Oil Company [New Jersey] and Standard Oil Company of New Jersey),

purchased numerous surrounding tracts of land on Constable Hook. Based on historical maps

and aerial photographs, the Bayonne Plant occupied a large portion of the Hook area. At the
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peak of plant operations in 1936, Standard Oil Company owned and operated approximately 650

acres on Constable Hook (Exxon Company, U.S.A. 1988a). After 1936, economic factors and

changes in the supply of crude oil caused the Bayonne Plant to downsize its refinery operations,

focussing more on specialty and terminalling operations. From 1936 through 1947, Standard

Oil Company sold numerous parcels of land to various industries.

Based on a review of aerial photographs dated 1940 and 1947, the Constable Hook area

was extensively developed as a petrochemical area containing a network of railroad lines, roads,

and piers for shipping. Hundreds of storage tanks were present at the Bayonne Plant, as well

as at neighboring facilities. The northern portion of Constable Hook was undergoing extensive

reclamation from Upper New York Bay. Filling was occurring by sinking boats and barges.

In the 1940 aerial photograph, the areas to the south of the plant showed limited development

and were being filled. By 1947, further development had occurred in the waterfront area in the

northern part of Constable Hook, and additional filling had taken place north of the Plant area

in Upper New York Bay. As shown in the 1947 photograph, additional railroad spurs, Lower

Hook Road, and the Avenue J extension had been constructed by 1947. Aerial photographs

dated 1951, 1959, and 1961 indicate that extensive filling continued into Upper New York Bay.

Older storage tanks at the Plant had been replaced and larger storage tanks and additional

product transfer lines had been added.

In 1963, as a result of a major modernization and dismantling program that had begun

in 1955, approximately one-third of the 33Q-acre plant lay vacant (Humble Oil & Refming

Company 1961). Under an industrial development program adopted by Humble Oil & Refining

Company (the successor company created by the merger of Esso, Humble, Carter, Pate and

Oklahoma Oil Companies), in cooperation with the City of Bayonne, to entice industrial firms

to locate on Humble's Constable Hook property, numerous tracts of land were sold to various

industries for immediate construction (Humble Oil & Refining Company 1961). The area to the

north of Lower Hook Road and the Bayonne Plant was operated by the City of Bayonne from

approximately 1952 through the 1960s as a municipal dump (NJDEP 1990). Aerial photographs

dated 1966, 1968, and 1970, indicate that significant filling and grading activity took place in
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the northern portion of Constable Hook during this period. By 1968, many buildings had been

constructed on previously filled-in land and many of the roads, particularly Avenue J, had been

modernized to the present-day configuration. Downsizing of plant operations continued until

1971 to 1972 when all refining and manufacturing operations ceased, with the exception of

operations in the Exxon Chemicals Plant Area. Aerial photographs dated 1974, 1977, and 1984

indicate that further development occurred in the area south of the Bayonne Plant. By 1984, the

area north of the General Tank Field was overgrown with vegetation. By 1989, the Bayonne

Plant and its environs on Constable Hook resembled its present-day configuration.

In 1991, when the ACO was executed, Exxon owned 288 acres on Constable Hook, as

depicted on Figure 1-2. On April 1, 1993, Exxon sold the entire property in 1993 to IMTI,

with the exception of the Lube Oil Area, Pier No. 1 Area, and Stockpile Area. Tax maps

depicting the various block and lot numbers that comprise the Bayonne Plant, are provided in

Appendix A. The history and operations of the 288-acre plant are discussed in greater detail in

Sections 3.0 (Bayonne Plant History/Operations) and 5.0 (Operational Areas at the Bayonne

Plant) of this report. Areas formerly owned and/or operated by Exxon that are not located

within the 288-acre property boundaries defined by the ACO are not addressed in this Site

History Report or the RI Work Plan (Geraghty & Miller, Inc. 1993b).

1.3 REPORT ORGANlZAnON

This report is consistent with the ACO and the site history aspects of New Jersey

Administrative Code (NJAC) 7:26E, Technical Requirements for Site Remediation, which

became effective on July 1, 1993. A description of the current understanding of environmental

conditions at the Bayonne Plant and pertinent environmental information known about the Site

have been included in this document. Specific site history items requested in the ACO, such as

aerial photographs, a list of raw materials used, and a summary of the environmental penalties

incurred, were previously forwarded to the NJDEP in January 1993 as part of the ACO

deliverables (Geraghty & Miller, Inc. 1993c). The RI Work Plan (Geraghty & Miller, Inc.

1993b) and the Memorandum Modification to the RI Work Plan (Geraghty & Miller, Inc. 1994a)
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describe the investigation that will be necessary to collect the additional information needed to

properly evaluate potential remedial measures.

Subsequent sections of this report describe the physical setting of the Bayonne Plant and

the current knowledge of operations and environmental conditions. ~ection 2.0 describes the

physical characteristics of the Site, including topography and drainage. climate. soils and

vegetation. geology, and hydrogeology. Section 3.0 describes the owner/operator history.

presents an overview of plant operations, and discusses environmental permits and waste disposal

practices. Section 4.0 provides a summary of previous site investigations conducted at the

Bayonne Plant. Section 5.0 provides a description of the historical operations, areas of potential

contamination. previous investigations, and interim remedial measure (IRM) activities performed

in each operational area. Section 6.0 identifies remaining data needs that will be addressed in

the RI Work Plan. Section 7.0 provides a list of references. To facilitate review of this

document, a glossary of refinery terms is provided after the reference section in a section

entitled "Glossary." Maps. reports, and documents that were compiled as part of the site history

evaluation. but are not specifically referenced in this report, are provided as bibliographies in

the appendices.

Because of the extensive operational history of the Site (more than 115 years). the data

collected and compiled are voluminous and, therefore. have been reduced to what is perceived

to be potentially useful from the perspective of future remedial decision making. However, to

comply with the specific requests of the ACO, which require "raw" information pertinent to

various report sections, documents sent under separate cover to the NJDEP will be referred to

in this report.

O:\APROJECI'J!XXON\NJC7212.022\REPORTS\SHR-5OCI.Rl'T
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2.0 PHYSICAL CHARACTERISTICS OF mE STUDY AREA

This section describes the regional and local physical setting at the Site. Discussed below

are topography and drainage, climate, soils and vegetation, geology, and hydrogeology.

2.1 TOPOGRAPHY AND DRAINAGE

The Site is located in the portion of Bayonne known as Constable Hook, which can be

described as a spit or peninsula protruding into Upper New York Bay. The topography in the

Constable Hook area is gentle, with elevations ranging from 0 to about 25 feet above mean sea

level (msl). Most of the Site is at an elevation of 10 to 15 feet above msl, with the exception

of the shoreline, which has lower elevations, and the tops of the berms surrounding the tank

fields, which have higher elevations (see Appendix B).

Under natural, undisturbed conditions, direct runoff from the Site would drain directly

into Upper New York Bay or the Platty Kill Creek and Kill Van Kull Waterway. However,

under current conditions at the Site, precipitation in the tank field areas does not run off directly

because of the spill prevention berms. The diked tank fields are designed to drain at controlled

rates into sewers and subsequently to treatment facilities. Most of the Site is graded to direct

runoff into the sewer system, which ultimately discharges, under New Jersey Pollutant Discharge

Elimination System (NJPDES) Discharge to Surface Water (DSW) Permit No. NJOOO2089,via

the East Side Treatment Plant, to Upper New York Bay, at the confluence with the Kill Van

Kull Waterway. Only precipitation falling at the extreme perimeter of the Site (e.g., the area

immediately east of the General Tank Field), adjacent to the waterfront (riparian land), runs off

directly into the adjacent waterways.

2.2 CLIMATE

Although greatly modified by the Atlantic Ocean, the climate of Hudson County is

humid-continental. The climate is dominated by continental influences because air masses and

weather systems affecting Hudson County have their origin principally over the land areas of
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North America. A maritime influence is also significant. Such characteristics of the climate

as an extended period of freeze· free temperatures, a reduced range in both diurnal and annual

temperature, and heavy precipitation in winter relative to that in summer are a result of the

county's maritime exposure.

Periods of extreme cold are, in most years, of short duration. The average annual

rainfall in the area is about 42 inches, as measured at Newark International Airport (National

Oceanic Atmospheric Administration [NOAA] 1991). The average annual temperature is 53.4

degrees Fahrenheit (oF). The highest average monthly temperature occurs in July (76. 8°F) and

the lowest average monthly temperature (31.3°F) occurs in January (NOAA 1991). The

predominant wind direction on a regional scale is from the west-southwest; however, localized

flow patterns (eddies) do exist.

2.3 sons AND VEGETATION

Because of the extensive urbanization in Hudson County, no recently published

information describing the soils in the area is available. A study conducted by researchers at

Rutgers University (Lueder et aI. 1952) describes the soil at the site as "Reclaimed" because of

the extensive amount of filling that took place on Constable Hook to bring it to its present

configuration. Historic aerial photographs (previously described in Section 1.2.2 [History of

Constable Hook]) depict a significant portion of the Site being filled and "reclaimed" from

Upper New York Bay and the Kill Van Kull Waterway. The nature of the fill varies across the

Site and is described in more detail in the following sections.

The area is sparsely vegetated due to the extensive industrial setting. Vegetation is

limited to grasses and low-lying shrubs (native and ornamental), with occasional ornamental

hardwood trees planted near the main building. More natural vegetation exists on the Site in

limited undeveloped pockets adjacent to Upper New York Bay (e.g., area to the east of the

General Tank Field).
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2.4 GEOLOGY

This section provides a description of the regional and site-specific geology.

Interpretation of the regional geology is based on information provided in regional or county-

wide studies conducted by the USGS or other researchers as referenced below. Local geologic

information has been interpreted by reviewing hundreds of historical boring logs drilled across

the site for geotechnical purposes (e.g., foundation analysis for tanks and buildings) or

monitoring and recovery well installation. The majority of the historical soil borings were

drilled at the Site in the 1950s and 196Os. Historical borings for which there are verifiable

horizontal and vertical reference data are"shown on Figure 2-1. The borings and wells depicted

on Figure 2-1 have been extensively evaluated by Geraghty & Miller and the corresponding

lithologic information has been put into a geographic information system (GIS) database.

Information from 512 soil borings, 40 monitoring wells, and ten recovery wells was compiled

and is currently in the GIS database. In addition, lithologic information from 18 soil borings

and 35 monitoring wells, recently installed in 1993 as part of ongoing Non-Aqueous Phase

Liquid (NAPL) IRM investigations, will be compiled and entered into the database.

2.4.1 Reeional GeoloeY

The Site is located in the glaciated portion of the Piedmont physiographic province,

which is underlain by mostly late Triassic-age rocks. The Piedmont is characterized in New

Jersey by a long and narrow fault-blocked basin bordered on the west by uplifted fault-blocked

mountains. The eastern border of the Piedmont lies near Bayonne and Staten Island (Schuberth

1968) and has been mapped by the Geological Survey of New York (1970) as running directly

through Constable Hook. The Triassic rocks of the Piedmont include the sedimentary rocks of

the Newark Basin Super Group plus intruded units of diabase and interbedded flows of basalt.

The Triassic rocks comprise a sequence that attains a thickness on the order of 22,000 feet and

dips generally northwestward; the sequence is locally faulted and folded. From northwest to

southeast, or youngest to oldest, the sedimentary rocks include the Brunswick Formation, the

Lockatong Formation, and the Stockton Formation (McGuinness 1963). More recent studies
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provide a more detailed stratigraphic sequence nomenclature within the Newark Basin Super

Group. The Stockton Formation rests on the folded and extensively eroded metamorphic rock

complex of the New York City Group. The sedimentary basin deposits are interlayered with

extensive basaltic intrusive and extrusive rocks.

The Brunswick Formation has been reclassified as a group that is comprised of several

sedimentary and volcanic formations (Olsen et al. 1989). The Passaic Formation (within the

Brunswick Group) is the most abundantly exposed unit of the Newark Basin Super Group. It

consists mostly of red shale but includes sandstone beds, which are thicker and more numerous

in the northeast part of the Newark Basin. The Lockatong Formation consists mostly of dark

shales or argillites, but may include some thin-bedded sandstone or conglomerate. The Stockton

Formation is mostly an arkosic sandstone and conglomerate.

The igneous deposits consist of either extrusive lava flows of the Watchung Basalt that

are interbedded with the sedimentary rocks of the Newark Super Group, or the intrusive diabase

of the Palisades, which forms a ridge of massive bedrock with a dark gray, mottled appearance

extending from Rockland County, New York, through Hudson County (west of the Site), and

ending in Staten Island. Bordering the Triassic deposits in the vicinity of the Site to the east is

either the Manhattan Formation, which is comprised principally of mica schist (Geological

Survey of New York 1970) or a post-Ordovician serpentinite common to Staten Island (State of

New Jersey Department of Conservation and Economic Development 1950). Geologic maps

depicting bedrock for both New York and New Jersey show a geologic contact beneath the

overlying unconsolidated deposits at the Site; however, the maps differ in their interpretation of

the formation. Both interpretations are consistent in that part of Constable Hook is underlain

by crystallin~ metamorphic bedrock. A review of the historical boring logs by Geraghty &

Miller indicates that under the Site, glacial till deposits are underlain by the Triassic (Newark

Super Group) Stockton Formation, which is comprised primarily of arkosic sandstone and

conglomerate.
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Unconsolidated sediments deposited by glaciers or by glacial meltwater during the

Pleistocene mantle the bedrock surface in much of the vicinity of Constable Hook. These

deposits consist of clay, silt, sand, gravel, and boulders. Recent age deposits, primarily marine

and near marine sediments composed of silt and clay, and peat (where present), overlie the

glacial sediments.

A bibliography of regional geological and hydrogeological reports is included in

Appendix C.

2.4.2 Site-Specific GeoloeY

The generalized geology of the Site, from the surface downward, consists of (1) a fill

layer, (2) a layer of interbedded sand and clay lenses, (3) a glacial till layer, and (4) bedrock.

Previous soil investigations by various drilling or geotechnical engineering contractors

provided hundreds of soil boring logs from much of the site (fable 2-1). Generalized

hydrogeologic cross sections developed from these soil boring logs are illustrated on Figures 2-2,

2-3, and 2-4; the lines of cross section are shown on Figure 2-1. The borings selected for

development of the generalized geologic cross sections are provided in Table 2-2, and the

lithologic logs used to develop these cross sections are included in Appendix D. Appendix C

includes a bibliography of previous site reports, soil borings, cross sections, grain-size analyses,

well construction logs, and historical maps. Reports listed in this bibliography were used to

develop a conceptual understanding of site geologic conditions. The generalized site geology

described below is based on existing soil boring logs and stratigraphic cross sections.

A fill layer covers most of the site and forms the uppermost deposit. Fill material was

used to modify site elevations, provide structural support for tanks and other structures, and

reclaim parts of the Kill Van Kull Waterway and Upper New York Bay shoreline. The fill layer

varies in thickness from 0 to approximately 30 feet and consists of a matrix of cinders and ash

with construction debris, wood, gravel, sand, silt, and bricks.
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Beneath the f1.1l1ayeris a laterally variable sand and clay unit consisting of (1) a gray to

brown clay and silt layer, which varies in thickness from 0 to approximately 10 feet; (2) peat

and organic soils, which vary in thickness from 0 to approximately 7 feet; and (3) well to poorly

sorted sand and silty/clayey sand layers, some with small amounts of gray gravel, which vary

in thickness from 0 to approximately 15 feet. The thickest portion of the entire sand and clay

sequence is approximately 15 feet. Because the laterally discontinuous clay layers may act as

aquitards that can cause perched water-table conditions, they may act as barriers to vertical fluid

movement in certain locations. A map of the areal extent of the clay units, as interpreted from

historical boring logs, is presented on Figure 2-5.

Beneath the sand and clay layer is the glacial till layer, which is composed of a poorly

sorted, stiff to very dense mixture of clay, sand, gravel, cobbles, and boulders; this layer varies

in thickness from 0 to approximately 30 feet. Because the elevation of the top of bedrock is

diff1.cult to confirm from the existing boring logs in some areas of the Site, the maximum

thickness of the glacial till is not known. Figure 2-6 shows the approximate thickness of

unconsolidated deposits above the bedrock, where it is known.

Beneath the glacial till layer is bedrock of the Triassic Stockton Formation, which is

composed of red to white arkosic sandstone and conglomerate. This is the only type of bedrock

lithology that has been documented in the historical borings at the Site. The known depth to

bedrock below grade ranges from approximately 20 feet in the western part of the Site to as

great as 50 feet in the eastern part of the Site. Contouring of geologic data from historical

borings indicates the presence of irregularities in the bedrock surface, which is depicted on

Figure 2-7. These irregularities may be natural, due to varying degrees of erosion by glacial

and fluvial processes, or may be partially due to the database interpretation. Historically,

borings were drilled over many years by several contractors using different equipment and

crews, resulting in a varied interpretation of the weathered bedrock contact with the overlying

glacial till. Borings may have been tenninated at "refusal," often interpreted to be bedrock.

In some cases, however, "refusal" could have been created by a boulder, leading to an erroneous

identification of the weathered bedrock surface. Examples of these anomalies and discrepancies
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in the stratigraphy of the Site include the boring log for the deep test well installed in 1959 by

William Stothoff Drilling Company in the Chemicals Plant Area, which indicated a thickness of

98 feet of unconsolidated deposits overlying bedrock. Similarly, historical soil borings on the

adjacent IMTT property indicate thicknesses of unconsolidated deposits in excess of 85 feet.

The discrepancies in the depth to bedrock and the thickness of unconsolidated deposits at the Site

will be addressed as part of the RI by drilling a series of stratigraphic borings across the Site.

The configuration of the bedrock surface, as interpreted from historical boring logs, is shown

on Figure 2-7. Anomalous bedrock elevations from certain borings, although shown on Figure

2-7, were not used to generate bedrock elevation contours.

2.5 HYDROGEOWGY

This section provides a description of the regional and site-specific hydrogeology.

2.5.1 Regional Hydrogeology

Five major aquifer systems exist and are pumped for water supply in the northeast New

Jersey metropolitan area. These aquifers (from youngest to oldest) are (1) till deposits, (2)

stratified drift, (3) the Sayerville Sand Member, (4) the Farrington Sand Member, and (5) shales

and sandstones of the Brunswick Group. Regional stratigraphy, along with geologic and

hydrologic characteristics, is presented in Appendix E. The till deposits are only locally

permeable; in most areas, they do not form a significant water-bearing sequence.

With the exception of the till, none of these units is at or within close proximity of the

Site. The till deposits outcrop extensively. When grouped with the contemporaneous stratified

drift deposits, they constitute a shallow aquifer suitable for domestic supplies. However, these

types of deposits do not occur in the vicinity of the Site. Both units were deposited during the

widespread glaciation that occurred throughout the area during the Pleistocene.
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A computer survey of NJDEP Bureau of Water Allocation files, which document major

groundwater withdrawals (greater than 100,000 gallons per day [gpd]), indicates that the closest

major withdrawals are more than 4 miles from the Site (see Appendix F). As of November

1992, only two major groundwater supply sources existed within 5 miles of the Site. One of

these, operated by the Spinnerin Yarn Co., Inc., is a well with a total depth of 230 feet below

land surface (hIs) and a capacity of 120,000 gpd. The geologic formation from which this well

obtains water has not been determined. The other withdrawal consists of a surfaCe-water

pumping intake from the Passaic River and is located 4.7 miles from the Site. According to Mr.

James Monkowski of the City of Bayonne Health Department, there are no industrial, domestic,

or public water supply wells within a I-mile radius of the Site (Monkowski 1994). The USGS

(McGuinness 1963) has documented certain areas in New Jersey (Bayonne, Linden, Elizabeth)

as having groundwater quality problems. As of November 1992, 242 Comprehensive Site List

cases were located within a 5-mile radius of the Bayonne Plant. In addition, 48 known

contaminated sites are listed in the City of Bayonne (NJDEP 1994). Known contaminated sites

include Amerada Hess Terminal, Bayonne City Landfill, Bayonne Industries, Bayonne

Terminals, Inc., ICI Americas, Inc., McGovern Trucking, Powell Duffryn, PSE&G, and White

Chemical. Documented water-quality problems and potentially low specific capacities may be

the reason for the lack of water supply development in the vicinity of Bayonne.

2.5.2 Site-SpecificHydrogeology

Limited quantitative information is available regarding the water-bearing properties of

the unconsolidated deposits underlying Constable Hook. Soil boring logs suggest that hydraulic

characteristics of the fill layer are variable due to its heterogeneous composition. The fill

consists of loose, granular material, which is likely to have a generally high permeability if it

is well sorted. The water table (usually about 5 to 10 feet below grade) may exist within the

fill layer; therefore, shallow groundwater flow and potential NAPL migration will be influenced

by the local character of the fill layer. Water-level elevations provided in Table 2-3 indicate that

the water table ranges from 2 to 16 feet bls (Dan Raviv Associates, Inc. 1992a,b and 1993a).

Floating NAPL has been observed on the groundwater in a number of areas at the Bayonne

GERAGHTY & MILLER. INC. .n...
TIERRA-B-000349



2-9

Plant. These observations were made during the IRM investigations, which are discussed in

greater detail in Section 5.0 (Operational Areas at the Bayonne Plant).

The silt and clay layer below the fill, where present, is a low permeability zone that

impedes vertical groundwater flow. Where the silt and clay aquiclude is absent, the fill and sand

layers are hydraulically connected. Available boring logs suggest that the till layer (located

immediately above bedrock) has relatively poor water-bearing properties because it contains

appreciable proportions of silt and clay, is heterogeneous, and is densely compacted.

Figure 2-8 shows the locations of existing site monitoring wells and recovery wells. The

monitoring wells previously installed at the Site are insufficient to determine site-wide

groundwater flow dynamics. Because historical water-level measurements at the Site were not

collected synoptically, were obtained from locations where NAPL was present without applying

a correction factor, and were not collected from a sufficient areal extent, the groundwater flow

direction cannot be clearly shown. Geraghty & Miller assumes that natural groundwater flow

is toward the surface-water bodies surrounding the Site. The site geologic information suggests

that the fill layer is in hydraulic connection with the Kill Van Kull Waterway and Upper New

York Bay. The hydraulic connection of groundwater and surface water can be demonstrated by

the influence of tidal fluctuations on water-table elevations in several areas of the Site.

Underlying the unconsolidated deposits at the Site is the Stockton Formation. This

formation is not used as a source of groundwater on Constable Hook. Because the Site is

located on a spit in Upper New York Bay (a hydraulic groundwater discharge environment) and

there is no groundwater pumpage on Constable Hook to modify the local flow regime, Geraghty

& Miller assumes that groundwater in the Stockton Formation ultimately discharges into Upper

New York Bay.
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3.0 BAYONNE PLANT HISTORY/OPERATIONS

This section describes the past and present operations at the Bayonne Plant, including the

owner/operator history, the types of operations, environmental permits, and past and present

waste disposal practices. This section focuses on site-wide history and operations, while Section

5.0 (Operational Areas at the Bayonne Plant) describes the history and operations in the

individual operational areas of the Plant. Operational areas of the Bayonne Plant are shown on

Figure 3-1. Details regarding historical facilities, structures, and potential areas of

contamination (e.g., transformers, loading/unloading areas, oil/water separators, and former

process areas) are provided in Section 5.0 and depicted on associated figures. The information

provided below describes operations conducted by Exxon prior to the sale of the majority of the

plant to IMTT. Changes in operations or operational areas that occurred or will occur after the

property transfer, will not be discussed in this Site History Report. Throughout this section of

the report, the Site will be referred to as the Bayonne Plant, or Plant, even though it was

historically known by the names, "Bayonne Works," "Bayonne Refinery," and "Bayonne

Terminal."

3.1 OWNER/OPERATOR HISTORY

As previously discussed in Section 1.2.2 (History of Constable Hook), the Constable

Hook area, including the area on which the Bayonne Plant is currently situated, was owned and

occupied by Dutch settlers in the late 1600s and early 1700s (Standard Oil Company 1936). In

1730, Peter Van Buskirk purchased the entire Constable Hook area, which then occupied

approximately 500 acres, from Hartman Claasen (Fairchild 1994a). Until 1812, the Hook area

was occupied by dwellings, farms, and a cemetery. In 1846, a portion of the the Van Buskirk

farm was purchased by E. Montgomery Patterson (now the Lube Oil Area), Samuel Tracy (the

former No.2 and No.3 Plantareas), and Peter C. Cornell (the lower Hook area) (Fairchild

1994a). The former No.2 and No.3 Plant areas at the Bayonne Plant are comprised of the

following current operational areas: No.2 Tank Field; AV-Gas Tank Field; Asphalt Plant,

Exxon Chemicals Plant Area; No.3 Tank Field; and a portion of the Main Building Area.

These operational areas are shown on Figure 3-1. The Hazard Powder Company owned and
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operated a munitions plant in the former Pier No.4 area from 1812 to 1850 (Standard Oil

Company 1936). During the period of 1862 to 1874, almost all of Constable Hook was owned

by Central Railroad of New Jersey (Fairchild 1994a). Prior to 1862, most of the uses of the

various parcels that currently comprise the Site did not present serious environmental impacts.

The Bayonne Plant has an extensive owner/operator history as a petroleum refinery and

storage terminal (more than 115 years). In 1875, the Prentice Refining Company established

a small kerosene refinery in the area currently occupied by the Lube Oil Area, the Pier No. 1

Area, and a portion of the" A"-Hill Tank Field (Figure 3-1). In 1877, John D. Rockefeller, as

Standard Oil Company (Ohio), purchased the Prentice Refining Company property from George

Chester. Adjacent parcels of land were purchased from 1877 to 1881 by Standard Oil Company

(Ohio) from Thomas White (eastern portion of the Lube Oil Area), Central Railroad of New

Jersey (the Main Building Area), and Peter Cornell (Low Sulfur Tank Field, Solvent Tank Field,

Pier No.5 and 6 areas) (Fairchild 1994a). The original Bayonne Plant occupied approximately

176 acres (Standard Oil Company 1936). In 1882, Standard Oil Company (Ohio) transferred

all New Jersey property to a new company, Standard Oil Company of New Jersey (Fairchild

1994a). The company name was subsequently changed to Standard Oil Company (New Jersey)

in 1892. In 1927, all assets were transferred from Standard Oil Company (New Jersey) to

Standard Oil of New Jersey, which was incorporated in Delaware as a manufacturing and

marketing company (Fairchild 1994a).

During the period of 1882 to 1936, numerous surrounding tracts of land on Constable

Hook were acquired to accommodate expanding refinery operations (Fairchild 1994a).

Additional parcels of land purchased to comprise the current Bayonne Plant configuration include

those from Warren Delano (portions of the AV-Gas Tank Field, No.2 Tank Field, Asphalt Plant

Area, Utilities Area, Exxon Chemicals Plant Area, and No. 3 Tank Field Area) Edward qark

(15 acres along Platty Kill Creek), Emmet Smith (portion of the Main Building Area), John

Bowers (portion of the No.3 Tank Field), New Jersey Storage Company (Metropolitan

Distribution Center [MDC] Building Area), and John Andrus (Pier No.7 area) (see Figure 3-1).

In 1938, the Stockpile Area was acquired from the Tidewater Oil Company (Fairchild 1994a).
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At the peak of refInery operations in 1936t Standard Oil Company of New Jersey owned

approximately 650 acres on Constable Hook (Standard Oil Company 1936). From 1936 to 1947t

Standard Oil Company of New Jersey sold numerous tracts of land. In 1948t Standard Oil

Company of New Jersey became Esso Standard Oil Company. In 1959 t Humble Oil & Refming

Company was fonned from the merger of Essot Humblet Carter t Patet and Oklahoma Oil

Companies (Fairchild 1994a).

Beginning in 1955t the Bayonne Plant underwent a modernization program. In 1959, the

present-day Domestic Trade Area was purchased from Harold Holding Company (Fairchild

1994a). By 1963t Humble Oil & Refining Company owned and operated 330 acrest of which

approximately one-third was idle as a result of plant modernization and downsizing (Humble Oil

& RefIning Company 1961). During the 1960st vacant parcels were sold to various neighboring

industries. In 1968 and 1969t additional space was purchased from the City of Bayonne to

accommodate additional tankage in the General Tank Field Area (Fairchild 1994a).

Plant operations continued to downsize until 1971. By 1971t all refining operations had

been discontinued at the Bayonne Plant. Plant acreage essentially remained the same from 1971

to 1993. From 1972 to 1993, the plant was operated by Exxon (the successor company of

Humble Oil & RefIning Company) as a petroleum products storage tenninal and specialties

plant. Two Exxon divisionst Exxon CompanYt U.S.A. and Exxon Chemicals America, carried

out operations at the Bayonne Plant. Exxon CompanYt U.S.A. operated a marketing tenninal

consisting of the storaget packaging, and distribution of petroleum products. Exxon Chemicals

America operated a limited chemicals plant that manufactured lube oil additives; the Chemical

Plant was partially dismantled during the period of 1991 through 1993. The entire plant areat

with the exception of the Lube Oil Area and the contiguous Pier No. 1 and Stockpile Areas, was

sold to IMIT in April 1993. Exxon still operates and maintains the Lube Oil Area as a lube

oil and wax products storage, blending, and packaging terminal.
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3.2 OVERVIEW OF PLANT OPERAnONS

This section describes the evolution and development of the Bayonne Plant and provides

an overview of historical plant operations. Historical buildings. structures. and operations

discussed in this section are described in detail in Section 5.0 (Operational Areas at the Bayonne

Plant).

From 1877 to 1971. the primary activity at the Bayonne Plant was petroleum refining.

When Standard Oil Company purchased the Prentice Refining Company operation in 1877. the

plant consisted of 12 batch refining stills operated by 20 workers producing approximately 2.000

bbls a day (Standard Oil Company 1936). The original refining operation was concentrated in

the areas currently occupied by portions of the Lube Oil Area and the IIA"-Hill Tank Field. and

included a few docks on the Kill Van Kull Waterway and limited stearn and mechanical facilities

(see Figure 3-1) (Fairchild 1994a). Crude oil was delivered to the refinery by barrel from the

Pennsylvania oil fields. The crude was refined into kerosene. lubricating oils. and grease for

wagon axles (Exxon Company, U.S.A. 1988a). In 1881. United Pipe Line (National Transit

Company) completed the first pipeline, which was 6 inches in diameter. from the Pennsylvania

oil fields to the Bayonne Refinery (Fairchild 1994a). In 1887. a compound building was added

to the Lube Oil Area. During 1890 and 1891, the installation of 40 batch stills increased the

distillation capacity of the refinery from 2.000 to 20.000 bbls a day. In 1891. a wooden barrel

factory was built in the southern portion of the current Lube Oil Area; one year later. the

wooden barrel factory was destroyed in a fire. and a new and partially mechanized factory was

rebuilt in 1893 (Standard Oil Company 1936). The new barrel factory encompassed the Bottle

Filling Building and eight stave sheds to the north and east with a kiln and boiler house. The

barrel factory produced 10.000 to 15,000 bbls a day for shipping of lubricating oils and

kerosene.

In 1893. the distribution of kerosene to consumers was simplified by the construction of

a Case & Can Plant for the manufacture of 5- and lo-gallon cans. and wood cases for shipping

metal containers (Standard Oil Company 1936). The Case & Can Plant was located to the west
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of the current MDC Building area and produced approximately 100,000 cans a day. In 1896,

the Kline saltwater pump house was erected on the Kill Van Kull Waterway in the Lube Oil

Area. The pump house consisted of a two-story building housing a SQO-horsepower (hp) steam

pump (Fairchild 1994a). The second floor was initially used for office space and later as a

laboratory in 1928. Also in 1896, portions of the current No.2 Tank Field and AV-Gas Tank

Field were purchased for expansion of operations (Fairchild 1994a). In 1897, a portion of the

current No. 3 Tank Field was purchased to expand the former No. 3 Plant. The former No. 3

Plant represents the area currently occupied by the Asphalt Plant, Exxon Chemicals Plant Area,

and the No.3 Tank Field. In 1898, new and larger equipment was installed for purifying oil

by treatment with copper oxide, and another 24,000 gallon per minute (gpm) saltwater pump

house was constructed in the lower Hook area (Fairchild 1994a).

In the early 1900s, the petroleum industry expanded rapidly as a result of the invention

of automobiles and the development of roads. Experimentation associated with the development

of the automobile converted gasoline from a waste product to a major petroleum commodity.

The need for better roadways led to the derivation of asphalt from certain crude oils. The uses

of wax also increased, necessitating improvements in the manufacture of the product, as well

as changes in the size of equipment. These changes were reflected in the rapid expansion of the

Bayonne Plant during the early 1900s. In 1902, additional land, consisting of the present-day

Utilities Area, Exxon Chemicals Plant Area, and portions of the Asphalt Plant Area and No.3

Tank Field, was purchased to complete the No.3 Plant (Fairchild 1994a). In 1907, three

batteries of 12 continuous stills were placed in operation, increasing the capacity of the plant to

44,000 bbls a day. Older batch stills were converted to pitch stills to handle oxidation and

steaming of asphalt (Fairchild 1994a). The Main Office Building was constructed in 1908

(Fairchild 1994a); the location of the original Main Office Building was in the southeast portion

of the Lube Oil Area. In 1909, 12 modem wax sweaters and wax filters, including the wax "hot

house" or "cook" building, were installed for the separation of oil from the wax and removal

of sediment. From 1912 to 1916, 12 additional wax sweaters were erected in the present-day

Lube Oil Area (Fairchild 1994a).
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From 1910 to 1915, docking facilities were established at the Bayonne Plant. In 1910,

a wharf at Pier No.1 was built (Fairchild 1994a), and sometime between 1910 and 1912, Pier

No.3 was constructed. In 1912, the tanker Dunhold exploded and destroyed Pier No.3

(Fairchild 1994a). Pier Nos. 1,6, and 5 were constructed in 1913, 1914, and 1915, respectively

(Fairchild 1994a). In association with the construction of a box factory, the No. 3 Plant

separator and pump house were constructed in 1914. The MDC Building was also built in 1914,

and in 1915, a specialty plant was erected in the Lube Oil Area for the manufacture of

commercial products known as Flit, Nujol, and Mistol (Standard Oil Company 1936). These

operations were later transferred to the Bayway Refinery in Linden, New Jersey.

World War I and the ensuing period created a further increase in the need for gasoline

and lubricating oils. Pier No. 7 was constructed in 1916 by Lehigh Valley Railroad for

unloading coal, which was then the source of energy for the boiler houses. A pump house and

agitators were added to the present-day Lube Oil Area for light gas oil and heavy naphtha

processes (Fairchild 1994a). In 1918, the Domestic Trade Office was constructed in the vicinity

of 22nd Street, and a light oil filling building was built. The Bayonne Plant undertook an

equipment expansion program that culminated in 1920 with a total of 142 crude stills producing

over 77,000 bbls a day (Fairchild 1994a). In 1924, a locomotive house was constructed, the No.

9 pump house was added in the General Tank Field, and acquisition of the acreage comprising

the No.3 Plant was completed (Fairchild 1994a).

The constantly increasing demand for gasoline began to present a problem in product

balance in the post-World WaI I era. The quantity of gasoline produced was found to be

insufficient. Since gasoline was derived from the primary distillation of crude oil, the result was

an excess supply of other petroleum products. Technological developments introduced the

cracking coil, which allowed an increased yield of gasoline per barrel of crude oil, to the

refining industry. In 1925, 12 cracking coil units were installed at the Bayonne Plant in the

present-day Domestic Trade Area (Standard Oil Company 1936). Cracking operations were later

transferred to the Bayway Refinery in Linden, New Jersey, due to space restrictions. From

1928 through 1934, numerous ~dditions were made to plant operations. Five pipe stills, labeled
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"A" through "F," were erected (Fairchild 1994a); boiler houses switched from coal to oil in

1930; and a two-story cooperage building was constructed in the present-day AV-Gas Tank Field

Area to oxidize and package asphalt (Fairchild 1994a). Also in 1930, additional property,

consisting of the present-day Piers and the East Side Treatment Plant Area. and an area east of

the General Tank Field. was purchased along the Kill Van Kull Waterway. A Phenol Lube Oil

Treating Plant, located in the present-day Stockpile Area, was erected in 1934 to process a

higher grade of premium lubricating oil through the use of phenol to remove the low-grade

constituents (Standard Oil Company 1936).

In 1932, chemical manufacturing began at the Chemical Plant with the production of

"Paraflow." a lube oil additive (Standard Oil Company 1936). The chemical plant operated

under the trade name Paramins and was therefore called the Paramins Plant. The plant also used

an on-site laboratory for product testing and research (Dan Raviv Associates, Inc. 1992a).

Products manufactured included viscosity modifiers, pour depressants. and friction modifiers.

In 1936, the Bayonne Plant had reached peak operational capability. At this time, the

Bayonne Plant employed over 5.000 workers and consisted of 650 acres, 13 docks, inter-refinery

pipe lines (IRPLs), ten boiler houses, and electrical operations (Standard Oil Company 1936).

The Case & Can Plant and the barrel factories were still in operation (Fairchild 1994a).

Processes included distilling crude oil into various fractions or component parts. such as

gasoline, naphtha, heating oil, and asphalt; blending and shipping of lubricating oils;

manufacturing asphalt; and producing wax (Dan Raviv Associates, Inc. 1992a).

From 1936 to 1947, changes in the supply of crude oil caused the Bayonne Plant to

specialize and led to downsizing of refining operations. In 1939, the barrel factory was shut

down. A central wash and locker room was constructed in 1946 and a wax tank field (series

580 tanks) was erected in the present-day Lube Oil Area (Fairchild 1994a). In 1948, a Methyl

Ethyl Ketone (MEK) Dewaxing Plant was constructed in the vicinity of the present-day stockpile

area. The MEK Dewaxing Plant started up in 1950. The Central Boiler House was constructed

in 1951 in the present-day Utilities Area. In 1954, the No.3 pipe still was added for wax
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refming and the Greer wax molding machine began operating in the Lube Oil Area (Fairchild

1994a).

Beginning in 1955, the Bayonne Plant undertook a modernization program. Demolition

progressed through 1961 to remove all old unused building~ and facilities. Numerous parcels

of land were sold during this period (Humble Oil & Refining Company 1961). In 1955, the

Necton Tank Field (Lube Oil Area) was modernized and the No. 2 Tank Field and AV-Gas

Tank Fields were constructed (Fairchild 1994a). In 1957, three new tanks were erected in the

General Tank Field, all of which were built on preloaded sites (Fairchild 1994a). Preload is

defined as excess soils placed at a site for the purpose of compacting the soil below it (then

removed upon tank installation) to prevent settling problems. In 1957, also, Pier No. 1 was

upgraded to handle larger tankers. In 1958, the Lube Operations Building was constructed and

various shops were moved to the Central Mechanical Building (Fairchild 1994a). In 1959, the

No. 3 Tank Field was placed in service for the storage of crude oil, and the Marine Service

Division of Esso Standard Oil (formerly Butterworth System) was transferred to the Bayonne

Plant (Fairchild 1994a). Also in 1959, the present-day Domestic Trade Area was purchased,

and the southwestern comer of the present-day General Tank Field was acquired from the City

of Bayonne (Fairchild 1994a).

During the 19605, modernization activities at the Bayonne Plant continued, particularly

in the Lube Oil Area. A lube base stock tank field, a lube finished product tank field, and a

wax tank field were erected in the area (Fairchild 1994a). In 1961, a new No.1 Pipe Still was

installed to replace the former "B" Pipe Still. The Lube Operations Building opened in 1960

and the Main Building opened in 1962. A modern Solvent Drum Filling Building (Solvent Tank

Field) was constructed in 1963. Operation "Hookup" extended Avenue J to Lower Hook Road

in 1964. In 1965, the MDC opened in the Butterworth/Marine Building, currently the MDC

Building (Fairchild 1994a). The Domestic Trade Area commenced operation in 1966. The East

Side and West Side Separators were constructed in 1963 and 1968, respectively (Fairchild

1994a). In 1968 and 1969, the acquisition of the area encompassing the General Tank Field was

completed with the purchase of tracts from the City of Bayonne (Fairchild 1994a).
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By 1971, all refining and wax manufacturing operations had ceased at the Bayonne Plant.

Pier No.7 was constructed in 1972 at the same time that the MEK Dewaxing Plant shut down.

Since 1971, the Bayonne Plant has functioned primarily as a petroleum products storage facility,

a wholesale distribution facility with various blending and packaging operations, and an oil

additives manufacturing plant. In 1979 and 1980, the Pier No.6 Foam Building and the Solvent

Foam Building were constructed (Fairchild 1994a). Dismantling of the Chemical Plant began

in 1991 and was completed in 1993. The main products that were handled at the Bayonne Plant

were miscellaneous naphthas, aviation gasoline, aliphatic and aromatic solvents, distillate fuels,

intermediate and heavy fuel oils, lube oils, process oils, waxes, asphalts, and petroleum additives

(Exxon Company, U.S.A. and Exxon Chemical Americas 1990). Products were shipped in and

out of the Bayonne Plant by trailer trucks (packaged products), tank. trucks, railroad cars,

barges, and tankers.

Products are transferred within the plant via pipelines and stored in aboveground storage

tanks. A list of chemicals that are stored, blended, or transferred at the Site is provided in

Appendix G. Since the purchase of the majority of the Bayonne Plant by IMTT in 1993,

operations have essentially remained unchanged. Exxon retained and currently operates the Lube

Oil Area for the storage, blending, and packaging of lubricating oils and specialty products.

3.3 ENVIRONMENTAL PERMITS

The following types of environmental permits have been issued to Exxon for the Site by

the NJDEP: groundwater discharge, surface-water discharge, air discharge, and monitoring well

construction.

3.3.1 Groundwater Discharee

Exxon was assigned a NJPDES Discharge to Groundwater (DGW) permit No.

NJ0002089 for the site by the NJDEP Division of Water Resources, Bureau of Groundwater

Discharge Control on June 8, 1989. Copies of the NJPDES-DGW Standard Application Forms

GERAGHTY & MILLER.INC. o
TIERRA-B-000360



3-10

for the Site were included in Appendix I of the ACO Site History Deliverable (Geraghty &

Miller, Inc. 1993c). However, although a DGW permit number was assigned, the permit was

not issued. Instead, Exxon and the NJDEP entered into the ACO for the Site.

3.3.2 Surface-Water Discharge

Exxon was issued a NJPDES DSW permit for the Site by the NJDEP. This permit went

into effect on August 1, 1990 and expires on July 31, 1995. The permit authorizes discharge

to the confluence of Upper New York Bay and the Kill Van Kull Waterway from the East Side

Treatment Plant outfall. The permit authorizes discharge of commercial surface water, Group

I storm-water runoff, and thermal surface water. A copy of the NJPDES-DSW was included

in Appendix I of the ACO Site History Deliverables (Geraghty & Miller, Inc. 1993c).

3.3.3 Air Discharge

Exxon has been assigned more than 134 stack permits listed under the NJDEP, Division

of Environmental Quality Plant ID No. 10074. Permitted air releases include reactors and

condensers, and a majority of the stack permits are for the numerous bulk storage tanks at the

Site (NJDEP 1990). A list of air permits issued prior to October 1992 was compiled by Exxon

and was included in Appendix I of the ACO Site History Deliverables (Geraghty & Miller, Inc.

1993c).

3.3.4 Monitoring Wells

As a result of IRM and RI investigations conducted or currently ongoing at the Bayonne

Plant, Exxon has been issued numerous monitoring well permits by the NJDEP Division of

Water Resources. Copies of the monitoring well permits issued prior to October 1992 were

included in Appendix I of the ACO Site History Deliverables (Geraghty & Miller, Inc. 1993c).
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3.4 WASTE DISPOSAL PRACTICES

This section discusses recent and past disposal practices at the Bayonne Plant.

Information pertaining to past disposal practices, which was collected and compiled by Dan

Raviv Associates, Inc. (DRAI) and included in their draft IRM Work Plan (Dan Raviv

Associates, Inc. 1992a), is included in Appendix H. Figures in Appendix H include storm-water

sewer and process waste lines and a schematic diagram of the West Side Treatment Plant. The

figure depicting storm-water sewer and process waste lines at the plant has been superceded as

a result of sewer IRM investigations.

For the discussion of waste disposal practices presented in this section, recent practices

are those that were in effect at the time the ACO was executed and past waste disposal practices

are those employed at the plant prior to 1991.

3.4.1 Recent Disposal Practices

The Site generates several types of solid wastes that are collected, segregated, stored

temporarily, and transported off-site for disposal by licensed contractors. Solid wastes disposed

off-site are listed in Table 3-1. The garbage at the Site is collected in dumpsters stationed at

various locations throughout the Site. The dumpsters are emptied routinely and their contents

are transported off-site for disposal. Solid wastes (both hazardous and non-hazardous) generated

by facility operations are segregated and collected in drums and roll-off containers (CH2M Hill,

Inc. 1991). Roll-offs are temporarily stored on the paved area next to the MDC Building or

inside the Greer Building near Pier No.1. The other waste management activities at the Site

include wastewater and recovered groundwater treatment by two on-site treatment plants (East

Side and West Side Treatment Plants) (Dames & Moore 1979) and the collection of chemical

process wastewater at the Chemical Waste Treatment Plant located at the Exxon Chemicals Plant

Area. The chemical process wastewater was historically transported to the Bayway Refinery for

off-site treatment (CH2M Hill, Inc. 1991; Exxon Company, U.S.A. and Exxon Chemical
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Americas 1990). This practice has been discontinued. Sanitary wastewater discharges to on-site

septic systems or to the Bayonne City Sewer System (Exxon Company, U.S.A. 1989a).

Storm-water runoff and minor amounts of process wastewaters are transported via a site-

wide plant sewer system to either the East Side Treatment Plant or the West Side Treatment

Plant. Treated wastewater from the West Side Treatment Plant is transferred to the East Side

Treatment Plant for further treatment. The sewer system at the Site collects rainfall runoff,

drained contact water, once-through cooling water, steam condensate, pumped groundwater, and

general wash water (CH2M Hill, Inc. 1991; Exxon Company, U.S.A. and Exxon Chemical

Americas 1990). In addition, non-contact cooling water, boiler blow-down, equipment

wastewater, and wastewater from tank bottoms are received by the sewer systems at the Site

(CH2M Hill, Inc. 1991). Drainage from tank fields consists almost entirely of direct runoff,

with some limited tank water drawoffs and condensate from tank heater coils. In tankage areas,

flow in the Site sewer system is intercepted by valves or isolated to impound material and

release it under controlled conditions to the downstream treatment facilities. Floor drains in the

blending and packaging warehouse lead to a product sump, the contents of which are pumped

to the recycle oil system for eventual off-site disposal (Fairchild 1993).

The following summaries have been compiled from the Best Management Practices Plan

(CH2M Hill, Inc. 1991) and the Spill Control and Counter Measure Plan; the Discharge

Prevention, Containment and Counter Measure Plan; and the Discharge Cleanup and Removal

Plan (Exxon Company, U.S.A. and Exxon Chemical Americas 1990).

3.4.1.1 Chemical Process Wastewater

Within the Exxon Chemicals Plant Area, selected process wastewater from the reactor

building drains into a separate, independent Chemical Plant process wastewater sewer system

and on-site treatment facilities that are part of the Chemical Plant operations. The chemical

waste treatment plant is located in the south-central portion of the Chemical Plant. Treated

water from this treatment plant is accumulated and periodically transported to Exxon's Bayway
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Refinery in Linden, New Jersey, via tankwagon, for biological treatment and discharge under

Bayway's NJPDES-DSW Pennit (Exxon Company, U.S.A. and Exxon Chemical Americas

1990).

3.4.1.2 West Side Treatment Plant

The West Side Treatment Plant is located in the Lube Oil Area near the Pier No. 1 Area.

Wastewater on the west side of the plant is treated in an American Petroleum Institute (API)

gravity separator and a dissolved air flotation (OAF) unit (Appendix H). This wastewater is

pumped to the inlet of the API separator by means of a vertical lift screw pump. Subsequent

flow through the separator and DAF unit occurs by gravity. Effluent from the West Side

Treatment Plant is then pumped to the East Side Treatment Plant through a former low-pressure

salt-water line for further treatment (Dan Raviv Associates, Inc. 1992a). Sludge generated

during the treatment processes is stored in closed tanks prior to contracted disposal (Dames &

Moore 1979).

Tank storage for stonn-water diversion is also provided to collect any excess flow to the

separator that may occur during rain stonns. When flow to the treatment plant decreases, the

accumulated water is released back to the treatment plant at a controlled rate (Exxon Company,

U.S.A. and Exxon Chemical Americas 1990).

3.4.1.3 East Side Treatment Plant

Wastewater that enters the East Side Treatment Plant is treated by an API gravity

separator, a deep-bed sand filtration unit, and an activated carbon unit. The east side wastewater

flows by gravity to the API separator; effluent from the separator then flows to a sump and is

pumped to the deep-bed sand filters. After filtration, the treated water "is discharged at the

confluence of the Kill Van Kull Waterway and the Upper New York Bay between Piers No.6

and No.7 (Exxon Company, U.S.A. and Exxon Chemical Americas 1990). Skimmed oil is
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routed to the recycle (slop) oil system. Sludge generated during periodic cleaning is disposed

off-site.

The East Side Treatment Plant receives drainage from the following areas: General Tank

Field, Solvent Tank Field, Low Sulfur Tank Field, No. 2 Tank Field, Av-Gas Tank Field, No.

3 Tank Field, Asphalt Plant Area, Exxon Chemicals Plant (including steam water condensate),

Plant Loading Areas, Domestic Trade Area, and MDC Building Area. Wastewaters collected

by the West Side Treatment Plant also tenninate in the East Side Treatment Plant (Exxon

Company, U.S.A. and Exxon Chemical Americas 1990; CH2M Hill, Inc. 1991).

Storm-water diversion and storage facilities are provided upstream of the API separator

for times when flow becomes excessive during heavy rain. When the water level in the API

separator decreases, the accumulated water from the storage facilities is released back to the

treatment plant at a controlled rate (Exxon Company, U.S.A. and Exxon Chemical Americas

1990).

3.4.1.4 Groundwater Collection Systems

Groundwater and NAPLs are recovered from the interceptor trench, the Avenue "J"

Sump, and the recovery wells in the waterfront areas (CH2M Hill, Inc. 1991; Dan Raviv

Associates, Inc. 1992c). The liquids are pumped to the plant sewer systems and treated at the

wastewater treatment plants.

The location of the interceptor trench system is shown on Figure 2-8. The trench system

consists of a western section and an eastern section that are pitched toward the center at Sump

A. Liquids are pumped from Sump A or from Sump B (a back-up sump) directly to the main

parking lot sewer system. The Avenue "J" sump, located near the northern end of the western

section of the interceptor trench, independently collects liquids and discharges them to the plant

sewer system in the Main Building parking lot. The sewer system in the Main Building parking

lot then discharges to the West Side Treatment Plant.
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Recovery wells are located along the waterfront in the Pier No.1 Area near the helipad

area and in the Piers and East Side Treatment Plant Area near Piers No. 6 and No.7. Eight

recovery wells are located in the Pier No. 1 Area, of which two are currently active (Figure

2-8). Eighteen recovery wells are near Pier Nos. 6 and No.7, of which four are currently being

pumped. The recovery wells were installed during the 1970s and 1980s. The liquids recovered

from these wells are routed to the plant sewer system and treated at the East Side Treatment

Plant (Dan Raviv Associates, Inc. 1992a; CH2M Hill, Inc. 1991).

3.4.2 Past Disposal Practices

A large portion of the Site along the shoreline consists of land that has been reclaimed

from the Kill Van Kull Waterway and Upper New York Bay. This area is characterized by

variable depths of fill overlying soft marine or estuarine deposits (Dames & Moore 1979). The

fill consists of primarily cinders and ash, intermingled with construction debris, wood. gravel.

sand, silt, and bricks. The cinders and ash were a by-product of historical coal burning

activities at the Plant. In addition to cinders and ash, construction debris was noted on several

historical boring logs. The thickness of fill material is shown in the geologic cross sections

A-A', B-B', C-C'. and D-D' (Figures 2-2, 2-3. and 2-4, respectively). Cross Section A-A',

which runs west to east across the Site, shows that fill thickness varies from approximately 9

feet in the west to approximately 30 feet near Upper New York Bay. Cross Section B-B', which

runs north to south in the western part of the Site, shows fill thickness varying from 0 feet on

the north (near East 22nd Street), to approximately 25 feet on the south (near Tank No. 99).

Cross Section C-C' shows fill thickness varying from approximately 13 feet on the north (near

Lower Hook Road) to approximately 10 feet on the south. Cross Section D-D' shows fill

thickness varying from approximately 15 feet in the northern part of the General Tank Field to

approximately 48 feet near the Kill Van Kull Waterway to the south.

A Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)-

registered, I-acre, abandoned, open dump where lead-contaminated separator sludge was

reportedly disposed has been documented by Exxon Company, U.S.A. (1980 and 1982). Waste
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disposal site inventory documents dated 1980 and 1982 are provided in Appendix I. The

disposal site was located in the northwestern comer of the General Tank Field, north of Tank

1072, and was active from approximately 1956 to 1965 (Exxon Company, U.S.A. 1980).

A Hydroteehnic Corporation Engineers (Hydrotechnic) report (1958) describes a previous

acid-disposal practice as follows: "The acid discharge from the HCL Scrubber Unit in the

Chemical Products Plant is a one percent acid solution. The flow of about 75 gallons per

minute passes through a bed of limestone, which serves as a neutralizing pit, and the effluent

is discharged to the Kill Van Kull Waterway after dilution with other wastes." Little historical

information exists regarding this disposal system. The system reportedly consisted of a concrete-

lined pit to which lime was added to neutralize the waste. The wastewater was subsequently

discharged to the sewer system (Fairchild 1994b).

During the late 1950s, chromium slag was imported into the Bayonne Plant for use in

pre10ading tank sites (Esso Standard Oil Company 1957a). Chromium slag was used as preload

for one tank site in the General Tank Field; to build berms and fire banks in the No. 2 Tank

Field; and as grading material in the No.3 Tank Field (Esso Standard Oil Company 1957a).

Chromium slag was also reportedly used as fill material at the site of the present-day Main

Building (Fairchild 1994c). Historical chromium slag depositional areas are discussed in greater

detail in Section 5.0 (Operational Areas at the Bayonne Plant).

O:\APROJECnEXXON\NJ0212.022\REPORTS\SHR-8EC3.RPT
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4.0 PREVIOUS SITE INVESTIGATIONS

Hydrogeologic and environmental investigations have been conducted at the Site since

the 1950s. The earliest study identified was a water supply investigation conducted by

Hydrotechnic in 1958. Environmental studies have been conducted by Leggette, Brashears and

Graham, Inc. (LBG), Dames & Moore, Roy F. Weston, Inc. (Weston), ICF Kaiser Engineers,

Inc. (lCF Kaiser), and DRAI. In 1986, Sandaq, Inc. P.C. (Sandaq) conducted a sewer

investigation, and in 1988 CH2M Hill, Inc. prepared a site water budget. Other environmental

studies conducted by Exxon Company, U.S.A., the NJDEP, and Environmental Resources

Management, Inc. (ERM) are also discussed in this section. IRM investigations at the Bayonne

Plant are currently being conducted by DRAI, ICF Kaiser, IT Corporation, and Geraghty &

Miller. A chronologie summary of previous site investigations is provided in Table 4-1, and the

above reports are summarized in the following sections. In addition, Geraghty & Miller

reviewed environmental reports prepared by Malcom Pimie, Inc. (1985) and the New Jersey

Public Interest Group (NJPIRG) (Terris, Edgecombe, Hecker, and Wayne 1989). These two

reports offered little infonnation and are not discussed below; however, they are included in

Appendix I.

4.1 HYDROTECHNIC CORPORATION ENGINEERS

In 1958, Hydrotechnic conducted a hydrogeologic investigation on behalf of Esso

Standard Oil Company, Exxon's predecessor. The investigation involved exploring the potential

to develop freshwater resources for refinery usage and the feasibility of disposing acid wastes

by injection into the ground. Hydrotechnic also investigated the practicality of using sewage as

an additional, non-brackish, industrial use water supply.

The Hydrotechnic study consisted of a comprehensive description of the unconsolidated

deposits and bedrock. The study concluded, based on a review of well records in the Bayonne

Area (including well records at the Site), that the sediments above the glacial till were the only

potential source of freshwater in the area. However, because the sediments were not very thick

and were surrounded on three sides by brackish water, they were not considered to be a feasible
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source of fresh groundwater supply on Constable Hook. The study also advised against acid-

waste disposal by injection into the ground due to potential concerns arising from New Jersey

regulations (Hydrotechnic Corporation Engineers 1958).

4.2 LEGGETTE, BRASHEARS AND GRAHAM, INC.

In 1974, LBG prepared three brief status reports on shallow groundwater hydrocarbon

contamination at the Site (Leggette, Brashears and Graham, Inc. 1974 a,b,c). LBG installed 20

groundwater monitoring wells located north of the Lehigh Valley Railroad right-of-way in the

vicinity of the present-day interceptor trench. Water levels and product thicknesses were

measured in these wells; hydrocarbons were present as floating product in the monitoring wells

located on the Lehigh Valley Railroad right-of-way. The direction of groundwater flow in the

area of the right-of-way was to the northeast. LBG made recommendations to intercept

hydrocarbon-contaminated groundwater by means of a linear sump or drain, and to pump the

fluids to the treatment facility. This recommendation later resulted in the construction of the

interceptor trench.

4.3 DAMES & MOORE

In 1979, Dames & Moore conducted a hydrogeologic investigation of the Bayonne

Terminal and Chemical Plant. The study included a brief description of the facility and

operations, a regional and local hydrogeologic overview, and a preliminary assessment of the

permittability of the oil/water separators at the East Side and West Side Treatment Plants

(Dames & Moore 1979).

The report included descriptions of the soils beneath the East Side and West Side

Separators. These soil descriptions appear to have been derived from the geotechnical'borings

drilled in the 1950s. The overview of the local hydrogeologic conditions was very similar to

Hydrotechnic's observations (Hydrotechnic Corporation Engineers 1958). Dames & Moore also

reported that a 1,400-foot deep boring was drilled by the Tide Water Oil Company in 1892 in
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the Kill Van Kull west of the Pier No. 1 Area. The boring did not yield significant amounts of

water. This boring log is included in Appendix 1.

Coefficients of penneability were estimated (in centimeters per second [cm/see]) for

"sand" as 3.3 x 10-3 to 2 x lO"s cmlsee and for "organic silt" and "organic silty clay" as 8.9 x

10-&to 6.7 x 10-8cm/sec. The hydrogeologic summary presented in the Dames & Moore (1979)

report generally agrees with the hydrogeologic conceptualization developed and discussed in this

report.

4.4 ROY F. WESTON, INC.

In 1980, Weston conducted subsurface soil investigations and oil recovery programs in

the Pier No.1 Area near the helipad (referred to by Weston as the Pier No.3 area), the Piers

No. 6 and No. 7 areas, and the Low Sulfur Tank Field. Weston also monitored product

thicknesses in monitoring wells in the "A"-Hill Tank Field, replaced four recovery wells and

three monitoring wells, and installed two monitoring wells in the Pier No. 6 area. In addition,

Weston installed a recovery well and three monitoring wells in the Low Sulfur Tank Field (Roy

F. Weston, Inc. 1980).

In 1981, Weston installed four additional monitoring wells in the area of the Low Sulfur

Tank Field to further delineate the presence of a "solvent-like product" floating on the water

table. A product recovery system was then set up in this area. In addition, water levels and

product thicknesses were measured in wells in the Pier No. 3 area and the Pier No. 7 area (Roy

F. Weston, Inc. 1981a,b).

In 1985, Weston reported that their subsurface oil recovery and monitoring program in

the Pier 3 area consisted of 34 usable monitoring wells out of 60 known monitoring wells.

Several of the wells contained floating product; however, a nearby recovery well did not contain

any floating product (Roy F. Weston, Inc. 1985).
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In 1986, Weston performed a well integrity overview and measured product thickness

to evaluate hydrocarbon seepage from the Pier No. 7 area into New York Bay. They

recommended that an additional monitoring well be installed (Roy F. Weston, Inc. 1986a,b,c).

In 1988 and 1989, Weston prepared five quarterly reports summarizing water-level

elevation and product thickness measurements in the Low Sulfur Tank Field, the Pier No.3

area, the Piers No.6 and No.7 areas, and the "A "-Hill Tank Field (Roy F. Weston, Inc.

1989a,b,c,d,e). The quarterly reports indicated that NAPL thickness in monitoring wells were

relatively consistent, typically varying less than 1 foot.

These reports also document the effectiveness of the recovery wells and product thickness

fluctuation at each of the areas where there was remedial pumping (Roy F. Weston, Inc.

1989a,b,c,d,e). These reports conclude that the periodic pumping of NAPL from wells in the

Low Sulfur Tank Field, Pier No. 3 area, and Piers No. 6 and 7 areas, was effective, and

recommended that further NAPL control and recovery strategies be implemented as part of an

overall environmental management program.

4.5 SANDAQ,INC. P.C.

In 1986, Sandaq conducted a toxic substance investigation of the sewer system at the Site

(Sandaq Inc. 1986). Sandaq investigated nine areas of the Site sewer system that ultimately

discharge to the East Side Treatment Plant. A brief description of each location sampled was

presented along with an overview of the products used or stored near that location. Samples

were collected and analyzed for specific organic compounds (chlorobenzene, ethylbenzene,

toluene, naphthalene, and 1,2-dichlorobenzene), pH, and total organic carbon (fOC). Sandaq

reported that the sewers in the area of the Exxon Chemicals Plant Area, the No. 3 Tank Field,

and southeast of what Sandaq refers to as the "Fuels" tank field (exact tank field unknown) had

shown the "most significant levels" of the compounds analyzed (Sandaq Inc. 1986).
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Based on their results, Sandaq recommended that efforts be made to reduce the discharge

of these constituents to sewers, that the source(s) of certain constituents in the Site sewer system

in the Exxon Chemicals Plant Area be located and eliminated, and that an extensive sewer

system cleaning be performed on the east side of the Site. Sewer cleaning and inspection is

currently in progress as part of the sewer IRM activities being conducted at the Bayonne Plant.

The sewers on the west side of the Site were reported to be in good operational condition.

4.6 CH2M HILL, INC.

In August 1988, CH2M Hill prepared a site water budget for the Bayonne Plant. The

water budget was developed to show the distribution of the water consumption at the Site as

required by NJPDES permits. CH2M Hill did not conduct any flow measurements; they

identified the locations of input and output wastewater streams and estimated average annual

flows (CH2M Hill, Inc. 1988). A review of the performance and operation of the East Side and

the West Side Treatment Plants was also conducted.

Input water streams were identified as the following: municipal water, high-pressure

saltwater, stream condensate, rain water or surface runoff, tank draw-off, and pumped

groundwater. The output water streams were identified as the following: off-site waste

disposal, steam, evaporation/losses, city sewer, septic fields, and discharge to the Kill Van Kull

Waterway. The CH2M Hill report included a discussion of the areas of the Site that received

municipal water.

Oil and grease, total suspended solids, TOC, and percent dissolved organic carbon data

from the discharges were reported for the period of January 1987 through March 1988. CH2M

Hill was unable to sample the influent of the treatment plants, so the efficiencies of the treatment

plants were not determined. The estimated quantity of pumped groundwater from product

removal wells and sumps was approximately 57,600 gpd, which is equivalent to an average of

40 gpm. CH2M Hill made several recommendations on how to improve wastewater stream

management in the Exxon Chemicals Plant Area and how to manage storm water.
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4.7 NJDEP

In January 1990, the NJDEP conducted a site inspection and collected one soil sample

from 11 separate locations for analysis of total chromium. Results ranged from 90 parts per

million (ppm) adjacent to Tank No. 1067 in the Low Sulfur Tank Field to 5,385 ppm from a

berm opposite Tank No. 1003 in the No. 2 Tank Field. The NJDEP Site Inspection report

concluded that the primary environmental concerns at the Site were the "large area of petroleum

hydrocarbon contaminated soil and groundwater, and the areas of the Site containing chromium

waste slag" (NJDEP 1990).

4.8 EXXON COMPANY, U.S.A.

In conjunction with the NJDEP (1990) study, Exxon conducted their own soil sampling

and analytical program in January 1990. Surficial grab samples of soil were collected and

analyzed for total and hexavalent chromium.

Exxon collected ten soil samples from various locations within the Site. The total

chromium concentrations ranged from 1,800 ppm in a sample from the No. 3 Tank Field to

7,700 ppm in a sample from the General Tank Field berm. The hexavalent chromium

concentrations ranged from 2.2 ppm in a sample from the No.2 Tank Field berm (total

chromium of 6,000 ppm) to 16.9 ppm in the sample from the No.3 Tank Field (total chromium

of 1,800 ppm) (Dan Raviv Associates, Inc. 1992a).

4.9 ENVIRONMENTAL RESOURCES MANAGEMENT, INC.

On Apri1lO, 1991, ERM collected seven soil (surficial grab) samples throughout the Site

for total and hexavalent chromium analyses. The sample locations and chromium concentrations

are included in Appendix J. One sample, No.5 (east of No.3 Tank Field), contained 10 ppm

of total chromium and 0.3 ppm of hexavalent chromium. Concentrations of total chromium in

the remaining samples ranged from 1,560 ppm (in sample No.6) to 7,960 ppm (in sample
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No.1). The hexavalent chromium concentrations in the remaining samples ranged from 6.9

ppm in sample No.6 to 190 ppm in sample No.4 (Dan Raviv Associates, Inc. 1992a).

4.10 ICF KAISER ENGINEERS, INC.

In 1992, Pittsburgh Plate and Glass Industries, Inc. (pPG) issued a Final Investigation

Work Plan, prepared by ICF Kaiser to Exxon Company, U.S.A. This investigation was

conducted as part of litigation concerning the use of chromium-laden fill at the Site. The work

plan was prepared for a preliminary investigation of soils in the No.3 Tank Field (directly to

the east of Tanks 921) and the General Tank Field (east of Tank 1071) for the presence of

chromium (pPG Industries, Inc. 1992; ICF Kaiser Engineers, Inc. 1992). Data reported to PPG

from ICF Kaiser indicate that chromium was present in the soil samples. Samples were taken

at depths of up to 10 feet bls and analyzed for total and hexavalent chromium. Chromium

results from 27 borings indicated a range in total chromium concentrations from less than 2.3

to 3,450 milligrams per kilogram (mg/kg). Hexavalent chromium concentrations ranged from

7.6 to 12.3 mg/kg.

In accordance with the proposed IRM Work Plan submitted by DRAI in January 1992

(Dan Raviv Associates, Inc. 1992a), ICF Kaiser conducted an IRM of chromium contamination

at the Bayonne Plant (ICF Kaiser Engineers, Inc. 1993).

In November 1993, ICF Kaiser conducted a supplemental IRM investigation of the

Conrail property to further characterize the extent of chromium contamination (ICF Kaiser

Engineers, Inc. 1994).

4.11 DAN RA VIV ASSOCIATES, INC.

DRAI has been conducting NAPL IRM investigations in the Pier No. 1 Area near the

helipad, in the vicinity of the Pier No. 6 and Pier No. 7 area, in the Low Sulfur and Solvent

Tank Fields ("Tank 1066"), in the interceptor trench area, and in the Platty Kill Creek area.
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In accordance with the IRM Work Plan submitted to the NJDEP in January 1993 (Dan

Raviv Associates, Inc. 1993a), ORAl conducted an IRM investigation in the Low Sulfur and

Solvent Tank Fields from May through August 1993. The field investigation included

monitoring well installation, NAPL and groundwater sampling, tidal investigation, bail-down

tests, recovery tests, short-term and long-term pumping tests, and emulsion tests (Dan Raviv

Associates, Inc. 1993b). The results of the investigation indicated that floating NAPL was

present on the groundwater in these tank fields. The NAPL consisted of gasoline components

at thicknesses ranging from 0.1 to 15 feet. The report recommended that a NAPL recovery

system be installed to recover floating NAPL in the area and prevent off-site migration.

In May and August 1993, ORAl conducted a well integrity survey of existing monitoring

wells at the Bayonne Plant. At this time, 13 additional previously installed monitoring wells

were identified in the interceptor trench area (Dan Raviv Associates, Inc. 1993c,d).

Subsequently, in August 1994, DRAI installed six additional wells in the interceptor trench area

(Figure 2-8). A performance evaluation of the entire system was conducted to evaluate the

hydraulic gradient and flow into the trench. Twenty-four existing monitoring wells, nine

manholes, and six newly installed wells were used as· fluid level monitoring points during the

evaluation. Cumulative and instantaneous flow of total fluids from the trench was measured with

the aid of flow meters on the sewer discharge lines. IRM activities in the interceptor trench area

are ongoing, and the results and findings have not yet been reported.

During February and March 1994, DRAl conducted a preliminary IRM investigation in

the Pier No. 7 area (Dan Raviv Associates, Inc. I994a). During January 1994, DRAI

documented NAPL seeps in New York Bay along the Pier No. 7 bulkhead (Dan Raviv

Associates, Inc. 1994a). The seeps were reported in three general areas along the bulkhead and

were observed during very low spring tides. The pier construction consists of two, parallel,

concrete (southern and northern) gantry walls that extend to a depth of 10 feet. A tidal

investigation, short-term pumping tests, and NAPL sampling were conducted in the Pier No.7

area. The preliminary conclusions of the investigation were that more than one type of NAPL

was present in wells at the Pier No. 7 area; NAPL thicknesses ranged from 4 to 5 feet; the
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southern gantry wall may be acting as a partial hydraulic barrier during high tide; and NAPL

can potentially migrate beneath the gantry wall during low tides, toward the north into the bay

(Dan Raviv Associates, Inc. 1994a). Since many of the existing wells were too shallow to

adequately monitor NAPL thicknesses across the gantry wall, additional IRM investigations were

conducted by DRAI from September through October 1994. The supplemental investigations

included the installation of two deep wells and two replacement wells, NAPL and water-level

measurements, step drawdown tests, and pumping tests. IRM activities in the Pier No. 7 area

are ongoing, and results are not available at this time.

In August 1993, DRAI conducted an IRM investigation in the Pier No.1 Area near the

helipad. NAPL thicknesses as great as 3.65 feet have been measured in this area (Dan Raviv

Associates, Inc. 1994a). Three soil borings were drilled along the southern section of the

helipad area. The investigation also included an evaluation of the construction of the southern

and eastern bulkheads. As the IRM investigation in the helipad area is currently in progress,

results are not available at this time.

DRAI conducted an IRM investigation "at peril" in the Platty Kill Creek area during

early 1994. The investigation included the installation of monitoring wells and drilling of soil

borings in the area (Figure 2-8). The results of the investigation are not yet available.

4.12 IT CORPORATION

In November 1992, IT Corporation commenced work on the sewer IRM. In February

1992, DRAI had prepared and submitted a proposed IRM Work Plan to the NJDEP (Dan Raviv

Associates, Inc. 1992a). The work plan included provisions for the mapping, field verification,

inspection, cleaning and videotaping, and integrity testing of approximately 40,640 linear feet

of storm-sewer line and 1,500 feet of chemical process line at the Bayonne Plant. The purpose

of the sewer IRM was to identify portions of the wastewater conveyance system that may present

a potential for exfiltration or migration of liquid contents outside of the sewer system. In

February 1993, a Phase I Sewer IRM Work Plan was submitted to the NJDEP (IT Corporation
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1993). Following approval of the Phase I Sewer IRM Work Plan in June 1993, IT Corporation

proceeded with the field verification phase of work, which included cleaning and videotaping.

The sewer IRM investigation is currently ongoing.

4.13 GERAGHTY & MILLER, INC.

Subsequent to DRAI's IRM investigation in the Low Sulfur and Solvent Tank Fields

("Tank 1066"), Geraghty & Miller performed a technology evaluation of remedial altematives

for NAPL recovery in the "Tank 1066" area (Geraghty & Miller, Inc. 1994b). The results of

the evaluation indicated that a vacuum enhanced recovery (VER) system would be the preferable

remedial alternative in this area. Geraghty & Miller conducted a VER pilot test at the "Tank

1066" site in June 1994 (Geraghty & Miller, Inc. I994c). The pilot test demonstrated the ability

of VER to enhance NAPL recovery in the "Tank 1066" area. A VER system is currently being

designed by Geraghty & Miller for use at the "Tank 1066" site.

On October 3, 1994, Geraghty & Miller mobilized at the site and commenced IRM

investigations in the General Tank Field, No. 3 Tank Field, Lube Oil Area, Exxon Chemicals

Plant Area, and the IIA"-Hill Tank Field. The IRM investigations collectively involve the

drilling of 33 soil borings at 200-foot spacing along the boundaries of the General Tank Field,

No.3 Tank Field, Lube Oil Area, and Exxon Chemicals Plant Area. A temporary "standpipe"

(2-inch diameter, flush-threaded, continuously wound, stainless-steel well screen) will be

emplaced in each borehole, where potentially saturated hydrocarbons are observed to evaluate

the presence of mobile NAPL. Soil borings may be converted to monitoring wells if NAPL is

encountered in the groundwater, as determined from this standpipe evaluation. IRM field

activities are currently in progress; therefore, results are not yet available. In addition, quarterly

NAPL and groundwater measurements will be collected for a I-year period in the "A" -Hill Tank

Field to monitor NAPL.
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5.0 OPERATIONAL AREAS AT mE BAYONNE PLANT

This section provides detailed descriptions of the individual operational and miscellaneous

areas within the 288 acres covered by the ACO. Information for each operational area is divided

into the following six categories: Description and boundaries; operations, raw materials, and

products; aerial photograph interpretation; discharges, spills, and releases; areas of potential

contamination; and IRM activities.

The operational areas and their boundaries are shown on Figure 3-1. These areas have

been defined on the basis of the type of operation that occurred. For organizational purposes,

13 operational and four miscellaneous areas at the Site have been identified. Detailed maps of

each area are shown on Figures 5-1 through 5-17. The descriptions of the operational areas and

the information presented on the area-specific figures were derived from historical plant records

and drawings, personal communications, and various reports. In addition, 14 aerial photographs

spanning the time period from April 1940 to December 1991 were examined. The specific years

of the photographs reviewed were 1940, 1947, 1951, 1959, 1961, 1963, 1966, 1968, 1970,

1974, 1977, 1984, 1989, and 1991. These photographs were previously submitted to the NJDEP

under separate cover as part of the ACO deliverable items (Geraghty & Miller, Inc. 1993c).

The 13 operational areas are as follows: "A"-Hill Tank Field, Lube Oil Area, Pier No. 1

Area, No.2 Tank Field, Asphalt Plant Area, AV-Gas Tank Field, Exxon Chemicals Plant Area

(Chemical Plant Area), No.3 Tank Field, General Tank Field, Solvent Tank Field, Low Sulfur

Tank Field, Piers and East Side Treatment Plant Area, and Domestic Trade Area. Within the

13 operational areas are three active piers (piers No.1, No.6, and No. 7), which are used for

the loading and unloading of marine vessels at the Site.

The four miscellaneous areas consist of the Stockpile Area, the MDC Building Area, the

Utilities (power Plant) Area, and the Main Building Area.

A number of past or present facilities, structures, and"operations have been identified at

the Bayonne Plant as potential areas of contamination. These areas include aboveground storage
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tanks (ASTs), underground storage tanks (USTs) , locations where chromium slag was

historically placed, oil/water separators, drum storage areas, railroad car loading/unloading areas

and truck loading racks, transformers, process areas, sumps, sewers and septic systems, and

other miscellaneous features. The rationale for considering each of these facilities, structures,

or operations as potential areas of contamination is described below; where possible, they are

shown on the area-specific figures (Figures 5-1 through 5-17).

ASTs have been present at the Bayonne Plant since the l800s and have stored a variety

of materials. The number of ASTs apparently reached an early peak in the 1930s, and generally

decreased from the 1940s to the 1950s. Although modem ASTs are provided with leak detection

and overfill prevention equipment, earlier ~STs may have been subject to overfilling, tank leaks,

pump failures, and line leaks. These discharges, spills, and releases were not documented in

Plant records prior to 1970. An inventory of ASTs within each operational area is provided in

Table 5-1; an inventory of spills greater than 100 gallons that have been documented since 1970

is provided in Table 5-2.

Most of the former USTs at the Bayonne Plant have been removed. Two USTs are still

in service. An inventory of known former and existing USTs is provided in Table 5-3. Review

of Table 5-3 shows that releases were confirmed at two USTs (Tank 001 [G-l] and Tank 002);

these USTs were removed after they failed tank integrity tests in 1989.

Chromium slag was used at the Site for fill and grading material, to construct tank

berms, and as tank preload. Chromium slag was used as preload prior to the construction of

one known tank located in the General Tank Field (Esso Standard Oil Company 1957a). There

is evidence that the slag was used in other locations of the Plant to construct berms and as

general fill material. As previously explained in Section 4.0 (previous Site Investigations), in

1989 Exxon retained ICF Kaiser to conduct an IRM investigation to address chromium

contamination.
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Oil/water separators have been used at the Site since 1921. As part of the separation

process
t

separated oil is transferred to storage tanks, and water effluent is currently discharged

to plant sewers for ultimate treatment at the East Side Treatment Plant. Historically, oil/water

separators varied in construction from earthen basins to concrete structures.

Drum storage areas have been located in various areas throughout the Plant's operational

history. Drums have been stored on bases of either soil or concrete, with brick or concrete

containment walls.

Railroad car and truck loading/unloading areas are locations where spills may have

occurred as a result of routine product transfer operations. Three main tank truck loading racks

and loading/unloading areas currently exist at the Bayonne Plant in the Piers and East Side

Treatment Plant Area, in the Solvent Tank Fieldt and in the Lube Oil Area. Other historical

loading/unloading areas and truck loading racks have existed and are depicted on Figures 5-1

through 5-17, where applicable.

Prior to 1979t transformers were commonly filled with oils containing polychlorinated

biphenyls (PCBs) as dielectric insulators. Because of the design and age of the transformers,

it was not unusual for this PCB-containing oil to leak during operation or to be released due to

an explosion. Exxon implemented a program in the early 1980s to sample the contents of

existing plant transformers and to dechlorinate those units found to contain PCB oils. As a

result of this program
t

many transformers containing PCBs were removed from the Site by

1986. Table 5-4 identifies those transformers known to have contained PCBst but there were

other transformers for which historical information is unavailable. Existing and previous

transformer locations are shown on the area-specific figures.

Although the Bayonne Plant is currently a bulk storage terminal that handles, blendst and

packages petroleum products, it was formerly a refinery that had numerous process areas. The

different process areas that existed at the Bayonne Plant included various stills (crackingt

reducing
t

sweeteningt and pipe stills), condensers, furnaces, sweaters, pre-heaters, and plants
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(including the MEK Dewaxing Plant, Phenol Lube Oil Treating Plant, Asphalt Plant, and

Chemical Plant).

Sumps at the Bayonne Plant are largely associated with the sewer network and the piers.

The sewer network system at the Bayonne Plant varies in construction. The sewers route

liquids, including storm-water, process wastewater, and spilled materials, to the on-site treatment

facilities. Historical sewers are not shown on the area-specific figures, due to the limited

available information. IT Corporation has been retained by Exxon to conduct lRM activities

associated with the sewers. The sanitary septic systems consist of septic tanks. Some of the

septic tanks are pumped out periodically while others discharge to the subsurface through

associated leaching fields. Currently, 17 septic systems are located throughout the Site, as

depicted on the area-specific figures.

Miscellaneous areas of potential contamination at the Bayonne Plant include the former

acid neutralization pit, a portion of the former Bayonne Municipal Dump, the former lead

contaminated sludge dump, and the former Cesium Vault.

NAPL, consisting of a variety of products, has been detected in soil and groundwater at

the Plant. Product thickness measurements collected by DRAl from December 1991 through

March 1993 are provided in Table 5-5. The presence of NAPLs is discussed under each

operational area.

5.1 OPERATIONAL AREAS

A description of the history and operations of the 13 operational areas at the Bayonne

Plant is provided in the following sections. Plant history and operations have been ascertained

through the use of historical maps, aerial photographs, and information received from Exxon.

Discharges, spills and releases, areas of potential contamination, and IRM activities in each area

are also discussed.
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5.1.1 The "A"-Hill Tank Field

A description of the "A"-Hill Tank Field and details of its history and operations are

provided below.

5.1.1.1 Description and Boundaries

The "A"-Hill Tank Field is located in the northwestern part of the plant and comprises

16 acres bounded by East 22nd Street and ICI Americas, Inc. to the north, Avenue J and the

Main Building area to the east, railroad tracks and the Lube Oil Area to the south, and additional

property owned by IMTI to the west (Figure 5-1). The "A"-Hill Tank Field lot area is a

parking lot, located in the extreme northwest corner of the Site, adjacent to the" A"-Hill Tank

Field.

5.1.1.2 Operations, Raw Materials, and Products

Currently, the" A"-Hill Tank Field consists of ten ASTs in three bermed areas. These

tanks range in capacity from 14,703 to 76,900 barrels (1 barrel is equal to 42 gallons), and

contain recycled oil and storm-water. Two ASTs, Tanks 507 and 508, were constructed in

1923; they are both 50 feet in diameter, contain recycled oil, and have an individual capacity

of 14,703 barrels. Tanks 513, 514, and 516 contain stormwater overflow; these tanks are 90

feet, 75 feet, and 100 feet, respectively, in diameter, and were built in 1928, 1940, and 1953,

respectively. These storm water tanks are drained intermittently, and their contents are

discharged to the East Side Treatment Plant. The remaining five tanks (Tanks 501, 502, and

504 through 506) are out of service. The western edge of this area is used for parking trailers;

there are no buildings in this area.

The "A" -Hill Tank Field has retained the same general configuration since at least 1940.

In 1940, the tanks were enclosed by a greater number of fire banks and at least one sealed catch

basin was located within each fire bank enclosure. The catch basin was a concrete or brick
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belowground catchment for storm-water. A sealed catch basin had a box, positioned over the

outlet to the sewer, which prevented gas from escaping from the sewer system.

5.1.1.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes at the Site. In the 1940 aerial photograph, the "A"-Hill Tank Field

contained 22 large storage tanks, including eight that currently exist. The 12 largest tanks in

the "A"-Hill Tank Field were each 90 to 115 feet in diameter and 40 to 42 feet in height. The

other ASTs were each 35 to 75 feet in diameter and 36 to 42 feet in height. The contents of the

tanks in 1940 are unknown, but their size and location suggest that they may have been used for

bulk storage of raw materials. Each large tank and each group of two or three smaller tanks

were enclosed by earthen fire banks or by brick or concrete walls. Twenty smaller tanks, each

20 to 30 feet in diameter, were located between the southern edge of the tank field and the

railroad tracks bordering the area to the south. The tanks in the "A"-Hill Tank Field appeared

to have conical roofs at this time, except for one tank with a floating roof. The IIA"-Hill Tank

Field lot area was occupied by two small buildings of unknown use.

In the 1947 aerial photograph, the area had the same configuration as in 1940; the "A"_

Hill Tank Field lot area contained only one small building in the northeast corner, and several

cars were parked along the western edge. In the 1951 aerial photograph, the area exhibited the

same configuration as in 1947.

In the 1959 aerial photograph, the tank field had the same configuration as in 1951.

Fifteen tanks had been recently painted, and one tank in the southwestern comer had been

removed. Three small tanks and a shed had been removed from the area south of the tank field.

The "A "-Hill Tank Field lot area was vacant.

In the 1961 aerial photograph, the area exhibited the same configuration as in 1959. One

large storage tank in the southeastern comer of the area had been removed, and the "A"-Hill
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Tank Field lot area was vacant. By 1963, the area exhibited the same configuration as in 1961,

with the exception of the removal of one small AST along the southern edge of the area. The

"A"-Hill Tank Field lot area remained vacant.

In the 1966 aerial photograph, the area was modified; the six ASTs on the western side

of the area had been removed. Five other tanks had been eliminated, and one tank had been

added in the southeastern comer. The 16 small tanks in the southern part of this area had been

eliminated. A park near the plant entrance was located in the northeastern comer of the area.

The "A" -Hill Tank Field lot area was vacant, but appeared graded and leveled.

In the 1968 aerial photograph, the area exhibited the same configuration as in 1966.

From 1966 through 1970, a body of standing water, approximately 100 feet in diameter, was

located in the southwestern comer of the area. In 1970 and 1974, cars were parked along the

western edge of the tank field. The configuration of the "A"-Hill Tank Field has not changed

since 1974.

5.1.1.4 Discharges, Spills, and Releases

Two historical spills are reported in the" A"-Hill Tank Field (fable 5-2). The largest

spill, which constituted a release of approximately 6,000 bbls (252,000 gallons) of heating oil,

occurred in the vicinity of Tank No. 514. A separate spill incident in 1983 resulted in the

release of approximately 1,000 bbls (42,000 gallons) of process gas oil from Tank No. 508

(fable 5-2).

5.1.1.5 Areas of Potential Contamination

Areas of potential contamination have been identified in the "A"-Hill Tank Field. These

areas include ASTs, former chromium slag depositional areas, a former wax separator, and

storm sewers (Figure 5-1).
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5.1.1.5.1 Aboveground Storage Tanks

The "A "-Hill Tank Field currently contains ten ASTs that were built from the 1920s

through the 1950s (fable 5-1). Two documented spills greater than 100 gallons occurred in the

"A"-Hill Tank Field in 1978 and 1983, respectively (fable 5-2). Both spills were the result of

leakage from ASTs. The five tanks in the northern part of this area contained heating oil, but

are presently out of service; the two tanks in the western part of this area contain recycled oil;

and the three tanks in the southern part of this area contain storm-water overflow from the West

Side Treatment Plant (Figure 5-1).

5.1.1.5.2 Former Chromium Slag Depositional Areas

During IRM investigations and soil sampling for chromium, four areas exhibiting a low

to high density of chromium slag nodules were observed in the" A"-Hill Tank Field (lCF Kaiser

Engineers, Inc. 1993). A high density of chromium slag nodules was observed in the vicinity

of Tank 514 and along the fire banks just west of Tank 513 (Figure 5-1). The area in the

vicinity of Tank 514 was subsequently reevaluated by ICF Kaiser and found not to have visible

chromium slag.

5.1.1.5.3 Wax Separator

Discussions with Plant personnel indicate that a wax separator existed in the" A"-Hill

Tank Field (Exxon Company, U.S.A. 1978a). The construction details and dates of operation

of this separator are unknown. The separator was inactive in 1978. Although the wax. separator

could not be conclusively identified on the aerial photographs, a rectangular structure adjacent

to Tank 508 was observed in the 1950 aerial photograph; this structure appeared to coincide with

the location of the wax separator. In the 1970 aerial photograph, this area is occupied by a body

of standing water.
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5.1.1.5.4 Sewers and Septic Systems

Historical maps indicate that no sewers were present in the" A"-Hill Tank Field prior to

1945 (Esso Standard Oil Company 1945) (Appendix J). The existing storm sewers in the "A"-

Hill Tank Field drain to the West Side Treatment Plant and are shown on Figure 5-1. There

are no known septic systems in the "A "-Hill Tank Field.

5.1.1.6 IRM Activities

IRM activities have been or are currently being conducted to address chromium and

NAPL in the "A "-Hill Tank Field. IeF Kaiser conducted soil sampling and inspections to

evaluate the extent of impact from chromium slag (ICF Kaiser Engineers, Inc. 1993). Fifteen

soil samples and duplicates were collected for analysis of chromium. Of the 15 soil samples

analyzed, only one had a total chromium concentration greater than 500 mg/kg. The range of

total chromium concentrations in the 14 other soil samples was 13.4 to 363 mg/kg.

NAPL IRM activities are currently being conducted by Geraghty & Miller in the" A"-Hill

Tank Field. NAPL IRM activities consist of the quarterly collection of NAPL and water-level

measurements from existing monitoring wells. Previous rounds of NAPL and water-level

measurements made by DRAI (Table 5-5) indicate that NAPL thicknesses of less than 0.2 foot

were measured in Monitoring Wells EB-25 and EB-26 (Dan Raviv Associates, Inc. 1993d).

Quarterly monitoring will be conducted for a period of one year as the" A"-Hill Tank Field does

not currently present a potential for off-site migration of NAPL.

5.1.2 Lube Oil Area

A description of the Lube Oil Area and details of its history and operations are provided

below. Because the Lube Oil Area is so large and the history of activities is so extensive, the

area has been depicted on two figures: the northern half is on Figure 5-2a and the southern half

is on Figure 5-2b.
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5.1.2.1 Description and Boundaries

The Lube Oil Area is located in the west-central part of the plant and comprises 54 acres.

It is bounded by railroad tracks and the "A "-Hill Tank Field to the north; the Utilities Area and

property owned by Gordon Tenninal Service Company to the east; the Pier No. 1 Area to the

south; and the Stockpile Area, the Platty Kill Creek, and additional property owned by IMTT

to the west (Figures 5-2a and 5-2b).

5.1.2.2 Operations, Raw Materials, and Products

At present, the Lube Oil Area contains five tank fields, as follows: Finished Products,

Lube Base Stock, Necton, Wax, and Former Bulk Wax Shipping Tank Fields. Approximately

236 ASTs, ranging in capacity from 60 to 45,600 barrels, are located in the Lube Oil Area

(fable 5-1). Approximately 200 tanks in the 0 to 200 series, 400 series, and 500 series are in

use at the northern end of the Lube Oil Area. The tanks store various petroleum products, such

as transmission fluid, lubricating oils, oil additives, and waxes. The Lube Oil Area also contains

ten ASTs in the 600 series; these tanks are located near Pier No.1 and range in capacity from

3,500 to 4,223 barrels. Tanks 612 and 616 are used for 90-day hazardous waste oil storage.

Tanks 611, 613, 614, and 615 are inactive. The four other ASTs in this group are associated

with processes at the West Side Treatment Plant.

Surface-water runoff from the macadam and concrete that cover most of the Lube Oil

Area enters a network of shallow drains and sewers that discharge to the West Side Treatment

Plant. The effluent from the West Side Treatment Plant, which includes an oil/water separator

and DAF unit, is pumped underground to the East Side Treatment Plant. The Hazardous Waste

Drum Storage area is located within the Greer Wax Building (Figure 5-2b).

The Lube Oil tank ear transfer area is located adjacent to the blending and packaging

warehouse (Figure 5-2a). The transfer area consists of three railroad spurs that terminate on a

completely paved concrete area covered by a metal roof. There is one major tank truck

GERAGHTY & MILLER. INC. o
TIERRA-B-000389



5-11

loading/unloading area located south of the Finished Products Tank Field. The loading area is

paved with concrete and is covered by a metal roof. Trucks also load and unload from

numerous tanks in the Base Stock (south) and Finished Products (north) Tank Fields on a paved

surface.

In 1940
t

the Lube Oil Area included several operational areas in a different and more

dense configuration than exists today. These former areas included a refining areat a mixing

and blending area
t

a wax production area, a bulk wax shipping tank field, the main office

building, various shop buildings, a barrel factory, and refrigeration buildings. Four to five

reducing stills and one pipe still were located on the western side of the Lube Oil Area, midway

between the northern and southern extent of the area (Figure 5-2a). The stills were accompanied

by other facilities, such as small-to-medium storage tankst condensers, furnaces, cooler boxes,

and pump houses. Distillates produced in these stills may have been used in the other process

areas within the Lube Oil Area. The stills were probably constructed prior to the 1930s, and

one reducing still was removed by 1940. The areas where the stills were located in 1940 are

currently unoccupied.

In the south-central portion of the Lube Oil Area, several buildings and tanks were part

of a barrel handling area that extended into the Pier No. 1 Area to the south. Barrels were

constructed in the barrel factory located in the easternmost part of the Lube Oil Area. The

barrels were then conveyed by a barrel runway to the barrel handling and shipping area. The

barrel runway extended diagonally across the southeastern part of the Lube Oil Area.

In the southwestern part of the Lube Oil Area, along the Platty Kill Creek, approximately

25 sweaters comprised the Wax Production Area. Sweaters were probably heated tanks or

basins used for separating oil from the wax. The former Wax Production Area is currently

occupied by the Wax Tank Field; the former Wax Shipping Tank Field is currently occupied by

the West Side Treatment Plant.
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In the northwestern part of the Lube Oil Area were a filter press building, a chilling

building, refrigerating engines and pumps, coils, a press plate building, an open cooler, and a

treating pump house. It is not known how these facilities were used in the wax refining or

mixing processes. A total of 13 oil/water separators may have been in use in the Lube Oil Area

in 1940. A review of the historical site layout drawings indicates that many smaller structures

existed in the Lube Oil Area in 1940, including transformer buildings, truck and tank car loading

racks, pump houses, and pits and trenches containing pipe lines (Appendix J).

As of 1947, the reducing stills, condensers, and pipe still were removed from the western

side of the Lube Oil Area. Several smaller structures were in place, including the new "F" pipe

still furnace, a slack wax (SW) and dewaxed oil (DO) heater with stack, a pump house, and the

wax hydrogenation plant in the former reducing stills location. An oil/water separator was

located at the western end of a row of six domed-roof agitator tanks in the northern central part

of the area.

The Lube Oil Area was significantly modified between 1951 and 1959. The Base Stock

Tank Field, consisting of approximately 50 tanks, was constructed in the south-central part of

the area (Figure 5-2b). The boiler shop, the supply building, and several other smaller buildings

were removed along the eastern side of the area, and construction of the blending and packaging

building was begun. Overhead pipelines that connected the tank groups, mixing areas, and

buildings, were constructed. The cooling facility buildings in the northwest comer of the area

had been removed and several small sheds and trucks occupied this area.

Between 1959 and 1961, the Finished Products Tank Field was constructed in the

northern part of the Lube Oil Area (Figure 5-2a). Between 1961 and 1966, many tanks were

removed from the northern part of the Lube Oil Area as operations were modified. Some time

between 1968 and 1970, the West Side Treatment Plant was constructed. All other operations

remained generally the same.
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From 1970 to about 1989, no major changes occurred in operations. The Lube Drum

Building was built some time between 1984 and 1989. After 1989, the tanks from the Bulk Wax

Shipping Tank Field in the southern part of the area were removed.

5.1.2.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes throughout the Lube Oil Area. As seen on the 1940 aerial photograph, the

central portion of the Lube Oil Area contained a dense array of storage tanks aligned differently

from the present-day configuration of tanks. The northern part contained rows of tanks and

kettles. These tanks were approximately 30 to 50 feet in diameter.

In the 1940 aerial photograph, large storage tanks, each 60 to 90 feet in diameter, were

located in the middle and south-central portion of the area. Agitator tanks located in this area

appeared to have domed roofs, unlike the coned roofs principally found on storage tanks.

Rectangular shop buildings were located along the eastern edge of the Lube Oil Area. Railroad

tracks also ran along the eastern edge, providing access to the shops and piers. The main office

building and the experimental laboratory were located in the southeastern comer of the area.

A barrel runway, that transported barrels to and from barrel-handling facilities, was located to

the east and south of the Lube Oil Area.

Also visible in the 1940 aerial photograph were light-colored rectangular structures,

rectangular buildings, and cone-roofed tanks identified as sweaters. These structures comprised

the Wax Production Area in the southwestern part of the Lube Oil Area. Four large storage

tanks, each 90 feet in diameter, and several other smaller tanks were located to the east of the

sweater structures and comprised the Bulk Wax Shipping Tank Field.

Three oil/water separators were visible in the 1940 aerial photograph. These separators

included a 500- by 35-foot oil/water separator oriented north-south in the southwestern part o~

the area; another separator, approximately 140 by 70 feet, adjacent to the larger separator; and
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a third, smaller oil/water separator in the southeastern part of this area, adjacent to a storage

tank.

In the 1947 photograph, the area had the same general configuration as in the 1940

photograph, except that several structures had been removed. The barrel runway that transected

the southwestern part of the area had been removed. Several storage tanks and agitator tanks

in the central part of the area had also been removed, including a large storage tank that had

been adjacent to an oil/water separator in the southeastern comer. The oil/water separator that

was oriented northeast-southwest in the southwestern part of the area appeared to have been

filled in and to be non-operational.

In the 1951 aerial photograph, one domed-roof agitator tank in the south-central part of

the area had been removed, and a stack had been added to the pipe still furnace on the northeast

comer of the Platty Kill Creek. An overhead pipeline led from the central western tanks in the

Lube Oil Area into the Stockpile Area to the west (where a new process facility had been

constructed). The Wax Hydrogenation Plant, located near this pipeline on the west side, had

been expanded. Buildings in the northwest comer had been modified and were possibly being

dismantled.

As shown on the 1959 aerial photographs, 91 ASTs, ranging from 15 to 60 feet in

diameter, had been built in the Lube Oil Area between 1951 and 1959, and many of the older

tanks had been removed. These new tanks were aligned perpendicular to the shoreline. Many

previously existing tanks in the northern central part of the area had been painted, and an

oil/water separator was located within the group of recently painted tanks. Many of the

structures adjacent to Platty Kill Creek had been removed. The Greer Wax Building had been

constructed in the southwestern comer of this area adjacent to the Platty Kill Creek, and the

sweaters and stills in this area had been removed. The oil/water separator unit that had existed

in the southeastern part of this area was no longer present, and the Wax Hydrogenation Plant

and pipelines in this area connecting the MEK Dewaxing Plant to the Lube Oil Area were no
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longer present. Buildings on the eastern side of the area had been removed and a new building,

the Blending and Packaging Building, had been built.

The northern part of the Lube Oil Area was modified in the 1961 aerial photograph. The

47 new ASTs in this tank area were in rows aligned north to south. The separation between the

north (Lube Product) and south (Lube Stock) tank areas was apparent by the light-colored

overhead transport lines connecting the Pier No. I Area to the rest of the Plant. A large

warehouse (oil blending and packaging warehouse) had been constructed in the northeastern part

of the Lube Oil Area. The northwestern part of the Lube Oil Area was vacant. In the 1963

aerial photograph, most of this area remained the same; however, many tanks had been removed

in the northeastern part of the area.

As seen on the 1966 aerial photograph, the appearance of the Lube Oil Area had changed

significantly after 1963; many structures had been removed and open areas were leveled and

possibly paved. Approximately 30 tanks and two buildings had been removed from the northern

part of the area; the ground was filled and leveled. All of the tanks and buildings in the

southern part of the area, including the former main building and the barrel shipping areas, had

been removed. A line of five tanks in the southwestern part of the area had been removed, and

the area had a configuration very similar to its present one.

In the 1968 aerial photograph, the area appeared the same as in 1966. By 1970, as seen

on the aerial photograph, four small tanks had been removed and replaced with two small tanks

in the central western part of the area. Drums were stored adjacent to the Greer Wax Building

in the southwestern comer of the area. The West Side Treatment Plant had been constructed.

In the 1974 aerial photograph, the large oil/water separator in the southwestern part of

this area had been removed. The area exhibited the same configuration in 1977. By 1984, as

shown on the aerial photograph, the overhead pipelines leading to the former MEK Dewaxing

Plant Area had been removed.
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The large warehouse called the Lube Drum Building appeared on the 1984 aerial

photograph; this building had been constructed in the eastern part of the area between 1984 and

1989. In the 1991 aerial photograph, 14 small tanks (Bulk Wax Shipping Tank Field) had been

removed from the southern part of the Lube Oil Area.

5.1.2.4 Discharges, Spills, and Releases

Eighteen spills greater than 100 gallons have been documented in the Lube Oil Area

(Figure 5-2a, Figure 5-2b, and Table 5-2). The materials spilled consisted of a variety of oils,

waxes, and some solvents (fable 5-2).

5.1.2.5 Areas of Potential Contamination

Areas of potential contamination identified in the Lube Oil Area include ASTs, USTs,

former chromium slag depositional areas, oil/water separators, drum storage areas,

loading/unloading areas, transformers, the West Side Treatment Plant, and sewers and septic

systems (Figures 5-2a and 5-2b).

5.1.2.5.1 Aboveground Storage Tanks

The Lube Oil Area currently contains approximately 200 ASTs (fable 5-1). The

majority of these ASTs were constructed during and after the 1950s, although several date back

to the 1920s. The tanks have primarily stored lube oils and waxes. Between 1972 and 1992,

19 spills greater than 100 gallons were documented, many originating from the ASTs (fable 5-

2). The Lube Oil Area was one of the original properties where the Bayonne Plant operations

began. Hundreds of AS.Ts were built and subsequently removed as operations in this area

changed over the years from wax and oil refining to blending and packaging.
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5.1.2.5.2 Underground Storage Tanks

Three USTs were historically located in the Lube Oil Area (Figures 5-2a and 5-2b); each

of the three USTs stored gasoline. These USTs were installed sometime before 1986 and have

since been removed (fable 5-3). Their integrity is undetermined.

5.1.2.5.3 Former Chromium Slag Depositional Areas

Based on the results of IRM soil sampling and visual inspections for chromium, several

isolated patches of chromium slag have been observed in the Lube Oil Area (lCF Kaiser

Engineers, Inc. 1993). A high-density area of chromium slag nodules was observed in the

vicinity of the solvent drum shed and along the western boundary with Platty Kill Creek (ICF

Kaiser Engineers, Inc. 1993) (Figure 5-2b).

5.1.2.5.4 Oil/Water Separators

Several oil/water separators have historically been located in the Lube Oil Area. These

separators ranged in size from a 5OO-foot long separator in the southeastern comer that was

present until 1959 to smaller 2D-foot long separators that serviced clusters of 10 to 20 ASTs or

process units such as former stills (Figures 5-2a and 5-2b). Aerial photographs indicate that the

separators in the Lube Oil Area were constructed with concrete walls. By 1974, the only

operating separator in this area was the one associated with the current West Side Treatment

Plant.

5.1.2.5.5 Drum Storage Areas

Drums or barrels have been used since production began in the Lube Oil Area in -the late

1800s. Today, a major part of operations in the Lube Oil Area involves the packaging of

specialty lube oils into drums or other containers for distribution. These operations are

conducted in the Lube Drum Blending and Packaging Warehouse and the" 1 and 5" Quart Filling
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Building located in the central northeastern part of the Lube Oil Area (Figure 5-2a). Drums are

stored on pallets on the concrete floors of these warehouses. A solvents drum shed is located

adjacent to the warehouse.

Historical site information indicates that drum filling was a major part of operations as

early as the 1940s, when several large drum-handling buildings were located in the eastern part

of the area (Esso Standard Oil Company 1945). These buildings comprised the Barrel Factory

and included the Lube Oil Can Filling Building, the Lube Oil Filled Can Storage Building,

several small storage buildings, several shop buildings, and a boiler house. Wax products were

also shipped in drums, and the Pier No. 1 Area and the southern part of the Lube Oil Area

contained wax shipping and storage buildings. Numerous other sheds that may have stored

drums were located throughout the Lube Oil Area in the 1940s. During the 1970s, as indicated

by aerial photographs, drums were stored adjacent to the Greer Wax Building in the

southwestern comer of the area. Currently, some drums are stored in and around this building.

5.1.2.5.6 Loading/Unloading Areas

The Lube Oil Area currently contains a railroad car transfer area and a central tank truck

loading rack where various blends of lube oil are loaded into several trucks at one time. Trucks

are often loaded in stages with different oil grades to create a certain blend for shipment.

Trucks also load at two smaller racks adjacent to the Base Stock and Finished Products Tank

Fields. At the Lube Oil warehouses, container trucks are loaded with drums using forklifts.

All of the loading areas are currently paved with concrete or macadam, and the railroad car

loading spurs are surrounded by concrete walls. The railroad car loading spurs enter the Lube

Oil Area from the north.

Prior to the major demolition and reconstruction of this area in the 1950s, truck and

railroad tank car movement throughout the area was much more extensive (Esso Standard Oil

Company.1945). Railroad spurs extended along both the eastern and western edges of the area,

and a spur ran from the southeastern comer near the piers into the central part of the area.
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Tracks along the northern edge of the area were also present. Each of these four track areas

were serviced by a railroad car loading area for as many as ten railroad cars. Two smaller

railroad car loading spurs serviced wax production areas. Four truck loading racks, each one

much smaller than the current central truck rack, were located in the area. The specific design

of the truck and tank car loading racks is not known.

5.1.2.5.7 Transformers

Two transformers (Substations F-l and G-3) containing PCB liquid were formerly located

at the Lube Oil Area (Figures 5-2a and 5-2b). One transformer had approximately 425 gallons

of liquid removed in December 1986 as part of Exxon's in-house dechlorination program (Table

5-4). Both transformers were removed from the area at some time after 1986. At least four

other transformers are or were present in the Lube Oil Area. Their PCB content is unknown.

Existing transformers are currently free of PCB oils.

5.1.2.5.8 West Side Treatment Plant

The West Side Treatment Plant is located in the south-central part of the Lube Oil Area.

The West Side Treatment Plant is the smaller of the two on-site treatment plants; it accepts

runoff from the Main Building Area, the "A"-Hill Tank Field, and the Lube Oil Area. It also

receives steam condensate and spilled materials from the Lube Oil Area.

Wastewater generated on the western side of the plant is initially treated at the West Side

Treatment Plant by an API gravity separator (constructed in 1958) and a DAF unit. Effluent

from this facility is then pumped via a subsurface transfer line, formerly known as the Low

Pressure Salt Water Line, to the East Side Treatment Plant.

Both treatment plants are capable of pumping excess water, generated following heavy

rainfall events, to holding tanks for temporary storage to prevent untreated overflow. The West

Side Treatment Plant diverts the overflow to tanks located in the "A"-Hill Tank Field.
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Associated with the West Side Treatment Plant are three ASTs that store oil skimmed

from the separator, four ASTs that store storm-water, two ASTs that store slop oil and

miscellaneous liquid waste, and one small AST that stores chemicals that are injected into the

separator as pre-treatment.

5.1.2.5.9 Sewers and Septic Systems

Historical maps indicate that sewers were present in the Lube Oil Area prior to 1945

(Esso Standard Oil Company 1945) (Appendix 1). The existing storm sewers drain to the West

Side Treatment Plant and are shown on Figures 5-2a and 5~2b.

Five sanitary septic systems are present at the Lube Oil Area. The septic tanks range

in capacity from 900 to 5,100 gallons (Figures 5-2a and 5-2b).

5.1.2.6 IRM Activities

IRM investigations to address chromium, NAPL, and sewers were conducted and/or are

currently being conducted in the Lube Oil Area. In 1993, ICF Kaiser collected 28 soil samples

and duplicates from the Lube Oil Area to evaluate the impact from chromium slag (IeF Kaiser

Engineers, Inc. 1993). Five of the 28 samples had total chromium concentrations greater than

500 mg/kg (between 615 and 1,380 mg/kg). In the other 23 soil samples, total chromium

concentrations ranged between 9.6 and 479 mg/kg.

Geraghty & Miller has recently drilled seven soil borings along the southeastern

perimeter of the Lube Oil Area (one of which was drilled in the Pier No.1 Area) to evaluate

whether NAPL is present and, if present, whether it has the potential to migrate off-site. One

boring, which encountered floating NAPL on the groundwater, as determined using temporary

standpipes, was converted into a monitoring well. Additional NAPL IRM field activities (such

as bail-down tests, tidal studies, slug tests, and NAPL recovery tests) may be conducted in the

Lube Oil Area, if deemed appropriate, following a review of the results from the soil boring
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program. Previous rounds of NAPL thickness measurements collected between December 1991

and March 1993 by DRAI (fable 5-5) indicate NAPL thickness ranging from 0.11 to 7.58 feet

(Monitoring Well EB-22).

IT Corporation is currently conducting an evaluation of the sewer system at the Bayonne

Plant in accordance with NJDEP-approved work plans (Dan Raviv Associatest Inc. 1992a and

IT Corporation, 1993). The sewer evaluation program involves cleaning and inspecting (via

videotaping) the interior of the sewer piping. The results of this evaluation are not yet available.

5.1.3 Pier No.1

A description of the Pier No. I Area and details of its history and operations are

provided below.

5.1.3.1 Description and Boundaries

The Pier No. 1 Area is located in the southwestern part of the plant and comprises 4

acres of land and additional riparian acreage bounded by the Lube Oil Area to the northt land

owned by Gordon Terminal Service Company to the eastt the Kill Van Kull Waterway to the

south, and IMTI and Platty Kill Creek to the west (Figure 5-3). The southern boundary of the

Pier No. I Area coincides with the pier line.

5.1.3.2 Operationst Raw Materials, and Products

Pier No. 1 is one of three active piers utilized for the loading and unloading of the

contents of marine vessels at the Plant. Several large in-facility pipes run in elevated pipe racks

from the marine loading tower on Pier No. 1 to the Lube Oil Area.

In 1940t four large active piers were located in this area, as well as three operational

areas including the Compounding Plant (which was also the Glue Factory at some time in the
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past), the shipping warehouse, and a barrel handling area. The Compounding Plant consisted

of approximately 27 small tanks and a rectangular building. Operations at the Pier No. 1 Area

are unknown. Other features in this area were a small barrel storage area, a super heater, and

a coal bin. The shipping warehouse was a long rectangular building that was oriented east to

west along the shore, adjacent to the piers. North of the warehouse, and extending into the

Lube Oil Area, was a barrel handling area, consisting of several buildings, a storage area,

loading racks, and railroad tracks. Barrels were likely delivered to this area from the barrel

factory located in the Lube Oil Area, via the barrel runway, which was an overhead conveyor

line. Barrels were prepared by steam cleaning, drying, and painting. The barrels were probably

then filled with products such as waxes or specialty lube oils manufactured in the Lube Oil Area.

The barrels may have been taken away from the area via rail car and ships.

An unidentified wooden structure was present in the area of the present-day shoreline

between 1940 and 1947 (Figure 5-3). The use and purpose of this structure is not known. This

structure was removed some time before 1951. Between 1951 and the present day, operations

remained essentially the same, except that Pier No. 1 remained active. The helipad was

constructed some time around 1970. The approximate extent of the former shoreline, which

existed until 1970, is shown on Figure 5-3.

5.1.3.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes in the Pier No. 1 Area. In the 1940 aerial photograph, there were four large

active piers extending from the Pier No.1 Area into the Kill Van Kull Waterway. The shape

of the shoreline of the Pier No. 1 Area varied from the present-day shoreline (Figure 5-3). On

the western side was the longest pier (which is called Pier No. 1 today, but was called Pier

No.5 in 1940), where two large tanker ships were docked. On the eastern side was a large

unnamed pier with railroad tracks, where two smaller ships and one rectangular barge were

docked. The white-roofed launch house and the saltwater pump house (a small building

constructed in 1898) were located on shore at this pier. In the center were two shorter piers,
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one of which was very wide, where smaller ships were docked. Inland from the two central

piers was the only land area within the Pier No. 1 Area. This land area was occupied by

warehouses, a group of tanks, and a railroad car and drum storage and handling area. To the

west were approximately 27 small ASTs, 15 to 35 feet in diameter, and a rectangular building.

The area exhibited the same appearance on the 1947 aerial photograph as it did in 1940.

An unidentified wooden structure was located at the shoreline between the two westernmost

piers. The barrel storage area on shore between the buildings was densely packed with barrels

and railroad cars.

In the 1951 aerial photograph, the oil/water separator seen in the 1947 photograph had

been removed, and the barrel storage area on the shore was empty. In the 1959 aerial

photograph, the saltwater pump house in the northeastern part of this area had been removed and

its former location had been filled with light-colored material. Many trucks were parked in this

part of the Pier No. 1 Area. The pier on the eastern side of the area appeared inactive. Several

barges were docked at the other piers. A tall structure was present on the pier on the western

side of the area (currently Pier No.1). Several small tanks had been added to the group of

tanks in the barrel handling area.

In the 1961 aerial photograph, the area exhibited the same configuration as in 1959, with

the exception of additional aboveground transfer lines. By the time the 1966 aerial photograph

was taken, the area had undergone significant changes. All of the buildings, warehouses, and

tanks located in the Pier No. 1 Ar~ had been eliminated and the land had been graded level.

From 1966 to 1984, the area appeared essentially the same, with the exception of the

construction of the platform for the helipad, which had occurred some time between 1968 and

1970. As seen on the 1984 aerial photograph, the area had undergone significant modifications

to bolster the bulkhead on the eastern side of the pier and widen the berth. Pier No.1 was the

only remaining operational pier. An old pier on the eastern side of the area was disintegrating.

In the 1989 photograph, some modifications to the heliport were observed, and the landing area
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was more visible from the air. The area exhibited the same features in the 1991 photograph as

in 1989.

5.1.3.4 Discharges, Spills, and Releases

Six spills greater than 100 gallons have been documented in the Pier No. 1 Area. The

materials spilled consisted of a variety of waste oil, heavy fuel oils, and waxes (fable 5-2).

Historical spills have occurred on the pier and in the Kill Van Kull Waterway. The documented

volumes of material spilled range from 670 to 2,100 gallons per incident.

5.1.3.5 Areas of Potential Contamination

Identified areas of potential contamination at the Pier No. 1 Area include ASTs, drum

storage areas, loading/unloading areas, transformers, process areas, and sewer systems.

5.1.3.5.1 Aboveground Storage Tanks

There are currently no ASTs located in the Pier No. IArea. From 1932 to 1963, 19 to

58 small tanks were located in the western central part of this area. Two pump houses, one

present from 1932 to 1963, and the other, Warehouse Pump House No. 21, present from 1921

to 1963, were also located in this area.

5.1.3.5.2 Drum Storage Areas

A drum storage area formerly occupied the north-central part of the Pier No.1 Area and

extended into the Lube Oil Area to the north. This storage area was associated with the Barrel

Painting Facility and Cooperage Shop located in the east-central part of the area from 1921 to

1963.
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5.1. 3.5.3 Loading/U nloading Areas

A railroad car filling rack was located in the north-central part of the Pier No. 1 Area

from 1932 to 1963. It was probably associated with the barrel handling shops located in this

area.

5.1.3.5.4 Transformers

Two substations (Substation No.9 and No. G-l) are located along the northern border

of the Pier No.1 Area (Figure 5-3). There is no information available regarding the operational

history and possible PCB content of transformers located at these substations. However,

according to Plant personnel, transformers that were found to contain PCB oils at the Bayonne

Plant have been removed.

5.1.3.5.5 Process Areas

A Compounding Plant was located in the west-central part of the Pier No.1 Area from

1887 to 1963. It included a Glue Factory from about 1913 through 1921. Little information

is available concerning the raw materials, operations; and products associated with the former

Compounding Plant and former Glue Factory.

5.1.3.5.6 Sewers and Septic Systems

Historical maps indicate that there were sewers in the Pier No. 1 Area prior to 1945

(Esso Standard Oil Company 1945) (Appendix J). The existing storm sewers drain to the West

Side Treatment Plant and are shown on Figure 5-3. No septic systems are currently present in

the Pier No. 1 Area.
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5.1.3.6 IRM Activities

IRM activities were conducted or are currently being conducted in the Pier No. 1 Area

to address chromium, NAPL, and sewers. In 1993, ICF Kaiser collected two samples from the

Pier No. 1 Area to evaluate the impact from chromium slag. The total chromium concentrations

in these two samples were 1.8 and 31.2 mg/kg.

A NAPL IRM investigation was conducted in the Pier No.1 (Helipad) area by DRAI

during August and September 1994 (Dan Raviv Associates, Inc. 1994a). Eight recovery wells

existed in this area prior to initiating IRM activities. Historically, Recovery Wells EBR4,

EBR6, and EBR8 were pumped periodically to recover NAPL. However, since June 1993, only

Recovery Well EBR8 is regularly pumped as part of on-going NAPL recovery.

The NAPL IRM investigation included the drilling of three soil borings (Soil Borings

HBI through HB3) near the helipad in the Pier No.1 Area (Figure 2-8). Previous rounds of

NAPL thickness measurements collected between December 1991 and March 1993 by DRAI

(Table 5-5) indicate NAPL thicknesses ranging from 0.01 to 4.13 feet. In addition, the bulkhead

construction along the Kill Van Kull is currently being evaluated by DRAI, and the several "tar-

like" seeps observed in this area will be sampled. The eastern and southern bulkheads are being

further evaluated to determine if the bases of the bulkheads extend below low tide. As

previously described in Section 5.1.2.6, Geraghty & Miller has recently drilled seven soil

borings along the southeastern boundary of the Lube Oil Area as part of the Lube Oil Area

NAPL IRM. One of the seven borings was drilled in the Pier No.1 Area.

IT Corporation is conducting a sewer system evaluation that includes cleaning and

videotaping the interior of the sewer lines. The results of the sewer IRM investigation are not

yet available.
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5.1.4 No.2 Tank Field

A description of the No. 2 Tank Field and details of its history and operations are

provided below.

5.1.4.1 Description and Boundaries

The No. 2 Tank Field is located in the northwestern part of the Plant and comprises 11

acres bounded by railroad tracks and the Main Building Area to the north, the AV-Gas Tank

Field to the east, the Asphalt Plant Area and Utilities Area to the south, and Avenue J and the

"A"-Hill Tank Field to the west (Figure 5-5).

5.1.4.2 Operations, Raw Materials, and Products

The No. 2 Tank Field consists of eight tanks in one bermed area. Each tank has a

capacity of approximately 157,400 barrels and stores No.2 fuel oil. The dikes are intact and

in good repair.

Prior to 1940, this area had sweetening stills and an oil/water separator associated with

the stills. In addition, the entire northeastern perimeter of the No.2 Tank Field Area was

occupied by a line of crude stills and condensers. The raw materials and products used in this

area in 1940 are not known. In 1940, there were numerous ASTs, a gas compression plant, a

boiler house, a water purification plant, an oil/water separator, furnaces, and stills at the No.

2 Tank Field. The gas compression plant was previously occupied by a second line of

sweetening stills.

Between 1940 and 1951, operations did not change appreciably at the No.2 Tank Field.

Between 1951 and 1959, all previous ASTs and structures were removed, and eight ASTs were

added, in a configuration similar to the present. Since the installation of these tanks in the

1950s, the area has remained essentially the same.
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5.1.4.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes in activities at the No.2 Tank Field. In the 1940 aerial photograph, railroad

tracks ran through the western section of the area. To the west of the tracks were several small

buildings and tanks, probably the remaining parts of a line of sweetening stills and other process

units that were being dismantled. On the east side of the tracks, to the north, was a Gas

Compression Plant consisting of a small square building and various tanks and lines. To the

south was the boiler house, consisting of a large building with two stacks, a freshwater tank (95

feet in diameter), and another building containing a water purification plant. Two sumps had

been located in this area. In the southeast corner of the area were two small buildings. In the

center of the eastern part of the No. 2 Tank Field was a group of nine ASTs, each 44 feet in

diameter and 10 to 12 feet in height; the contents of these tanks is unknown. To the north of

these ASTs was a light-colored, rectangular building identified as the No. 37 Pump House and

manifold. On the eastern side of the area was a group of ten storage tanks, each 50 to 60 feet

in diameter and approximately 12 feet in height, that extended eastward into the area of the

present-day AV-Gas Tank Field. These tanks were adjacent to a process area c~:)fisistingof a

vacuum furnace, an atmospheric furnace, two pre-heaters, a tall stack, a still (type unknown),

a scrubber, and a light-colored, high-roofed, rectangular blower house. This area was the site

of the former "C" and "D" pipe stills. An oil/water separator connected to this process facility

was located in the northeastern comer of the No.2 Tank Field.

In the 1947 aerial photograph, the process areas in the northern parts of the area were

still in place although six of the storage tanks in the No. 2 Tank Field had been removed. In

the 1951 aerial photograph, the stacks and smaller buildings at the boiler house on the south side

had been removed, and four tanks in the center of the area had also been removed. The

oil/water separator in the northeastern comer was partially or entirely filled and was probably

being dismantled.
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As seen in the 1959 aerial photograph, the No.2 Tank Field had significantly changed

since 1951. The area had its present-day configuration of eight large storage tanks, each 150

feet in diameter and 50 feet in height. The group of tanks was enclosed by one continuous benn

around the perimeter. The railroad tracks that had cut through the western section of this area

and all other structures were no longer present.

From 1959 through 1991, the No.2 Tank Field had the same configuration. The only

observed difference in the photographs was that several tanks had been painted (1970 aerial

photograph) .

5.1.4.4 Discharges, Spills and Releases

Only one spill of greater than 100 gallons has been documented at the No.2 Tank Field

(Figure 5-5). This spill occurred in the vicinity of Tank 1005 in 1989 and was reported to

consist of No.2 fuel oil (Table 5-2). The volume of the spill is not known.

5.1.4.5 Areas of Potential Contamination

Areas of potential contamination at the No.2 Tank Field include the ASTs, fonner

chromium slag depositional areas, oil/water separators, process areas, sumps, and sewers (Figure

5-5).

5.1.4.5.1 Aboveground Storage Tanks

There are currently eight large ASTs located in the No. 2 Tank Field. Each AST was

constructed in 1955, has a capacity of 6.6 million gallons, and contains No.2 fuel oil. One

documented spill of an unknown quantity of No.2 fuel oil occurred in 1989 at Tank 1005 in the

southwestern comer of the area (Figure 5-5). Before its configuration as a tank field, the area

contained process units and several clusters of smaller ASTs. Five to ten tanks were located in

the central part of the area from 1921 to 1951; three to five tanks were located in the eastern
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part of the area from 1932 to 1951; and twelve tanks were located in the western part of the area

in 1940. Four former pump houses were located in the area.

5.104.5.2 Former Chromium Slag Depositional Areas

Chromium slag is reported to have been used to construct berms and as general fill in

the No.2 Tank Field (Esso Standard Oil Company 1957a). As depicted on Figure 5-5, the

entire area was identified by ICF Kaiser as having a high density of chromium slag (ICF Kaiser

Engineers, Inc. 1993).

5.1.4.5.3 Oil/Water Separators

A 60 foot long oil/water separator was located in the northeastern comer of the No.2

Tank Field in 1945. It was probably associated with the former process areas located in that

area.

5.104.504 Process Areas

Prior to construction of the large ASTs in the 19505, the No.2 Tank Field was occupied

by several process areas and clusters of small ASTs. Before 1920, two lines of sweetening

stills, that were probably constructed in 1907, extended from the south-central part of the area

northward into the Main Building Area (Figure 5-5). After 1920, a boiler house occupied the

south-central part of the No.2 Tank Field until 1951. A water purification plant was located

to the east of the boiler house from 1921 to 1951. A laboratory was located in the southeastern

comer of the area in 1945. In the northeastern comer of the area, a line of crude stills was

situated adjacent to the railroad tracks and continued into other operational areas to the east and

west.
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5.1.4.5.5 Sumps

Two sumps were located in the south-central portion of the No. 2 Tank Field in 1945.

One sump appears to have been used in conjunction with the Boiler House that was located in

the south-central section of the No. 2 Tank Field in 1945. The other appears to have been used

in conjunction with the Water Purification Plant that existed east of the Boiler House. It is not

known when or if these sumps were decommissioned.

5.1.4.5.6 Sewers and Septic Systems

Historical maps indicate that there were sewers in the No. 2 Tank Field prior to 1945

(Appendix J) (Esso Standard Oil Company 1945). The existing storm sewers drain to the East

Side Treatment Plant (Figure 5-5). There are no septic systems at the No.2 Tank Field.

5.1.4.6 IRM Activities

IRM activities at the No. 2 Tank Field include investigations of chromium slag and of

the sewer system. In 1993, ICF Kaiser collected 12 soil and sediment samples for total

chromium analysis (ICF Kaiser Engineers, Inc. 1993). Seven samples had total chromium

concentrations ranging from 570 to 4,590 mg/kg; five samples had concentrations of less than

500 mg/kg, ranging from 53 to 256 mg/kg.

IT Corporation is conducting a field evaluation of the sewer system, including cleaning

and videotaping of sewer lines. The results of the field evaluation are not yet available.

5.1.5 Asphalt Plant Area

A description of the Asphalt Plant Area and details of its history and operations are

provided below.

GERAGHTY & MILLER.INC. ~
TIERRA-B-000410



5-32

5.1.5.1 Description and Boundaries

The Asphalt Plant Area is located in the central part of the Plant and comprises 17 acres

bounded by the No.2 Tank Field and the AV-Gas Tank Field to the north, railroad tracks and

the Low Sulfur Tank Field to the east, the No. 3 Tank Field and the Exxon Chemicals Plant

Area to the south, and the Utilities Area to the west (Figure 5-5).

5.1.5.2 Operations, Raw Materials, and Products

The Asphalt Plant Area consists of approximately 41 ASTs in four concrete-curbed areas

and two soil-bermed areas. The tanks range in capacity from 440 to 38,254 barrels. Most of

the tanks contain cutback asphalt and other asphalt grades, which are not liquid at ambient

temperatures. Three tanks in the earthen-bermed area of the Asphalt Plant contain kerosene and

Varsol (a petroleum-based solvent), which are liquid at ambient temperatures. A railroad car

transfer area is located in the north portion of the Asphalt Plant Area; this transfer area consists

of two railroad spurs that terminate at a concrete-paved area.

In 1940, the Asphalt Plant Area processed and handled asphalt, pitch, and related

products. At this time, there were six small oil/water separators, storage sheds, a pump house,

and an oxidizing plant. The oxidizing plant consisted of a compressor building, a furnace, and

six tanks, each 30 to 50 feet in diameter. Approximately 25 small agitators and mixing tanks,

each 15 to 35 feet in diameter, were located between and among the buildings. A line of tanks,

each 35 to 60 feet in diameter and 30 feet in height, was located along the southwestern edge

of the Asphalt Plant Area. In the southeast comer of this area was a group of stills; near the

stills were pump houses, exchangers, a vacuum tower, an evaporation tower, bottom exchanger

tanks, and an oil/water separator.

Between 1940 and 1951, activities at the Asphalt Plant Area remained relatively

unchanged. Some time after 1951 and before 1959, the pitch drum filling and storage shed areas

(located in the central eastern part of the area) were dismantled, and three storage tanks were
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added. In addition, two of the three large ASTs in the eastern portion of the area were

removed, and a large diameter tank was constructed in the southeastern comer of the Asphalt

Plant Area.

From 1959 to 1970. activities at the Asphalt Plant Area remained essentially unchanged.

other than the addition or removal of some tanks and buildings. Between 1970 and 1974, most

structures in the eastern end were being dismantled. Since 1970, minor modifications were

made in the Asphalt Plant Area that culminated with the present-day configuration.

5.1.5.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes in operations and structures at the Asphalt Plant Area. In the 1940 aerial

photograph. a large. light-colored. rectangular building was located in the central eastern part

of the area; this building contained the pitch drum filling and storage shed areas. To its north

were railroad spurs and the pitch plant filling rack that was oriented along the length of the

building. Six small oil/water separators were associated with this rack. To the west of the pitch

filling and storage shed areas were several other buildings. including the Oxidizing Plant. A

row of 15 to 20 small ASTs was located along the southern edge of the pitch filling area. Three

large storage tanks, each 90 to 93 feet in diameter and 31 to 35 feet in height, and two small

tanks, each 35 feet in diameter and 30 feet in height, were located in the northwestern corner

of the Asphalt Plant Area and were enclosed by earthen fire banks. To the south of these ASTs

were 11 tanks, each 25 to 35 feet in diameter and 30 to 36 feet in height. A pipeline extended

from this area (between the two groups of tanks) eastward across the railroad tracks into the

Low Sulfur Tank Field. Two lines of condenser stills, a pipe still, and an oil/water separator

were located in the southernmost comer of the Asphalt Plant Area.

The Asphalt Plant Area exhibited the same configuration in the 1947 photographs as in

the 1940 photograph; however, three tanks in the southwestern part of this area had been

removed. One of the tanks had been replaced by a rectangular foundation that was the beginning
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of a group of asphalt loading tanks. Trucks were parked along the eastern edge of this area

along Lower Hook Road. The oil/water separator on the south side of the stills in the southeast

corner had a light-colored surface. The only change seen in the 1951 aerial photograph was that

one tank had been removed along the southern edge of the Asphalt Plant Area.

This area underwent significant change from 1951 to 1959. A review of the 1959

photograph shows that the large building in the central eastern portion of the area (pitch drum

filling and storage shed areas) had been dismantled and in its place were three small storage

tanks. In the northwestern part of the area were 30 asphalt tanks in rows. Two of the three

large storage tanks in the eastern part of the area had been removed, and Tank 904 (which was

75 feet in diameter) had been constructed in the southeastern comer of the area. An air hut,

which was an inflatable temporary storage building, was located in the southeastern corner of

the area.

In the 1961 photograph, most of the area exhibited the same configuration as in 1959.

Several small tanks had been removed from the central eastern part of the area; however, much

of that area was shrouded in smoke from stacks. The building along the railroad tracks to the

north had been removed. Four small tanks, including Tanks 987 and 988, which are currently

situated in this location, had been constructed in the eastern part of the area.

In the 1963 photograph, several sheds and small ASTs had been removed from the

northeastern part of the area. The area exhibited the same configuration from 1966 through

1970. As seen in the 1974 aerial photograph, one large and four small tanks in the eastern part

of the area had been removed, leaving the eastern part of the area vacant except for two small

tanks. Based on the aerial photographs, the Asphalt Plant Area has remained essentially

unchanged since 1974.
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5.1.5.4 Discharges, Spills, and Releases

As presented in Table 5-2, 28 spills have been documented in the Asphalt Plant Area.

These spills have all consisted of asphalt, except for the spill of "Exxon Formula No. 82899"

at Tank 923 in 1987. The 27 asphalt spills ranged from 100 to 1,500 gallons and generally

occurred in the roadway.

5.1.5.5 Areas of Potential Contamination

Areas of potential contamination at the Asphalt Plant Area include ASTs, former

chromium slag depositional areas, oil/water separators, drum storage areas, loading/unloading

areas, transformers, a Hot Oil Transfer System, process areas, sewers, and septic systems

(Figure 5-4).

5.1.5.5.1 Aboveground Storage Tanks

There are currently 41 ASTs at the Asphalt Plant Area. A Hot Oil Transfer System and

attendant tankage are located in the southwestern central part of the area. Only one documented

.spill has occurred at the existing ASTs; a 500-gallon spill of "Exxon Formula No. 82899,"

which is probably a lube oil additive, occurred in 1987 at Tank 923.

Up to 85 ASTs and agitators were located in an area encompassing the southern half of

the western half of the Asphalt Plant Area from 1921 to 1959. Many ASTs were located

throughout the rest of the area. Three pump houses were located in the eastern half of the area

from 1932 to 1947.

5.1.5.5.2 Former Chromium Slag Depositional Areas

Based on historical information reviewed, there are no known reports indicating the

deposition of chromium slag in the Asphalt Plant Area. However, the results of IRM soil
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sampling and site inspections for chromium indicated a high density of chromium slag in large

areas in the eastern portion of the Asphalt Plant (ICF Kaiser Engineers, Inc. 1993).

5.1.5.5.3 Oil/Water Separators

A 120 foot long oil/water separator was located in the southern part of the Asphalt Plant

Area from 1932 to 1951. Along the northern side of the area, between 1932 and 1951, a series

of six small oil/water separators were located beneath the Pitch Filling Plant Rack. It is likely

that the separators were filled in and abandoned in place.

5.1.5.5.4 Drum Storage Areas

The Pitch Drum Filling Shed was located in the central part of the Asphalt Plant Area

from 1921 to 1951. The Carton Filling and Storage Area was also located in the central part

of this area from 1940 to 1951. Both drum storage areas were probably used in the packaging

of asphalt for shipment and distribution.

5.1.5.5.5 Loading/Unloading Areas

There are currently four truck loading and unloading areas in the Asphalt Plant Area.

The truck loading areas serve small groups of tanks. One railroad car loading area is located

along the northern side of the area. From 1932 to 1951, this railroad car loading area was

larger and encompassed the Pitch Plant Filling Rack. Another rail car loading area was located

in the southeastern part of the area from 1921 to 1945. Several of the tanks in the Asphalt Plant

Area serve as individual loading areas.
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5.1.5.5.6 Transformers

Eleven transformers are or were present at the Asphalt Plant Area. Their operational

history and PCB content are unknown. According to plant personnel, existing transformers at

the Plant do not currently contain PCB oils.

5.1.5.5.7 Hot Oil Transfer System

The Hot Oil Transfer System is located in the central southern edge of the Asphalt Plant

Area. It consists of a furnace and transfer pumps that control the flow of hot oil within the

adjacent AST heating coils. The intent of the system is to render the asphalt mobile and

promote the flow of fluids, which are normally viscous under ambient temperatures, through the

piping network in this area. No documentation is available concerning the PCB content, if any,

of the hot oils in the system.

5.1.5.5.8 Process Areas

Prior to 1966, several process areas existed in the Asphalt Plant Area. This area was

known in the early 1900s as the No.3 Plant. Condensers and pipe stills were located in the

southeastern part of the area from 1921 to 1959. The No.2 Power Plant was located in the

western part of the area from 1921 to 1957. The Pitch Plant was located in the central western

part of this area from 1932 to 1951. The Oxidizing Plant was located in the central eastern part

of this area from 1940 through 1966. An off-gas incinerator, oxidizer, and ferric chloride tank

were formerly present along the southern boundary of the Asphalt Plant Area.

5.1.5.5.9 Sumps

A concrete sump (E3), which has a capacity of 6,800 gallons and is registered as a UST,

is currently located in the central part of the Asphalt Plant Area and is used for collection of

lube oil additives (fable 5-2). The sump is used to collect de-minimis spills of lube oil additives
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from the disconnecting hose(s). From 1932 to 1945, a sump was located in the southwestern

part of the area adjacent to the present Hot Oil Transfer System.

5.1.5.5.10 Sewers and Septic Systems

The sewer system in the Asphalt Plant Area, which varies in construction, is part of the

sewer system that serves the entire plant and drains by gravity to the East Side Treatment Plant.

There are currently two septic systems in this area. The Furino Mechanical Shop in the

southeastern part of the area utilizes a 1,OOO-gallonholding tank. The Asphalt Control House

in the central part of the area also has a 1,OOO-gallonholding tank.

5.1.5.6 IRM Activities

IRM activities in the Asphalt Plant Area include investigations of the chromium slag and

the sewer system. In 1993, ICF Kaiser collected seven surface soil samples for total chromium

analysis (ICF Kaiser Engineers, Inc. 1993). Three soil samples were detected above 500 mg/kg

(986 to 1,960 mg/kg); concentrations in the other four samples ranged between 57.5 and 236

mg/kg. Benns and tanks in the asphalt tank area had the highest density of chromium slag

(Figure 5-4).

IT Corporation is conducting a field evaluation of the sewer system at the Bayonne Plant.

The evaluation includes the cleaning and videotaping of sewer lines. The sewer IRM evaluation

is ongoing, and results of the evaluation are not yet available.

5.1.6 AV-Gas Tank Field

A description of the AV-Gas Tank Field and details of its history and operations are

provided below.
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5.1.6.1 Description and Boundaries

The AV-Gas Tank Field is located in the north-central part of the Site and comprises 6

acres bounded by railroad tracks and the Domestic Trade Area to the north and east. the Asphalt

Plant Area to the south. and the No.2 Tank Field to the west (Figure 5-6).

5.1.6.2 Operations, Raw Materials, and Products

The AV-Gas Tank Field consists of ten tanks in two bermed areas. The tanks range in

capacity from 12.592 to 96,324 barrels. The tanks contain kerosene, aviation gasoline. toluene.

hexane. heptane. and cutback naphtha (fable 5-1). The catch basins and drains inside the

secondary containment area route storm-water runoff to the East Side Wastewater Treatment

Plant.

From 1932 through 1947, a pitch filling plant was located in the eastern portion of the

AV-Gas Tank Field. Between 1940 and 1947, the AV-Gas Tank Field contained tanks and a

process area that extended westward into the No.2 Tank Field. This process area contained a

vacuum furnace. an atmospheric furnace. heaters. a stack. a still, a scrubber, and a blower (see

Section 5.1.4 [No.2 Tank Field]). After 1947. the pitch filling plant was dismantled. From

1957 through 1961. a tetraethyl lead (fEL) building was located just east of the pitch filling

plant. The TEL Building was occupied by equipment that placed the lead additive into the fuels.

By 1959. all other structures had been removed and the AV-Gas Tank Field assumed its present-

day configuration.

5.1.6.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes in operations and structures in the AV-Gas Tank Field. In the 1940 aerial

photograph. the western part of the AV-Gas Tank Field contained tanks and a process area that

extended westward into the No. 2 Tank Field. The southwestern corner of the area was
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occupied by four storage tanks, each 50 to 60 feet in diameter and 30 to 42 feet in height. The

central southern portion of the area contained "Colprovia Asphalt Pans," the structure and

function of which cannot be determined from the aerial photograph. The eastern comer of the

area was occupied by a large building (pitch Filling Plant). A large oil/water separator was

located in the north-central part of the area, and a structure that appeared to be a small oil/water

separator was located in the center of the area. Pipelines extended from the AV-Gas Tank Field

Area over the railroad tracks to the Domestic Trade Area.

The area exhibited the same configuration in the 1947 photograph as in the 1940

photograph, with a few modifications. The large oil/water separator in the north-central part

of the area had been removed. The upper stories of the Pitch Filling Plant in the eastern comer

of the AV-Gas Tank Field had been removed. The Asphalt Pans along the southern edge of the

area were clearly visible, though their function is still unknown.

As seen on the 1951 photograph ,one small tank in the southeastern comer had been

removed. The Asphalt Pans may have been filled or covered. The Pitch Filling Plant in the

eastern comer of the area was further dismantled.

The AV-Gas Tank Field was significantly changed between 1951 and 1959. The 1959

aerial photograph shows the AV-Gas Tank Field in its present-day configuration with ten

floating-roof storage tanks. All other structures had been removed: No changes in configuration

were observed in the photographs since 1959, except that geodesic domed roofs covered the

floating roofs on the tanks between 1989 and 1991.

5.1.6.4 Discharges, Spills, and Releases

Three spills greater than 100 gallons have been documented at the AV-Gas Tank Field

(Figure 5-6). A 5,OOO-gallon spill of toluene occurred in 1988 in the vicinity of Tank 1010

(Table 5-2). Also, approximately 100 gallons of heavy fuel oil were spilled in the AV-Gas Tank

Field Area in 1992. The exact location of the heavy fuel spill was not identified. A diesel spill
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of unknown volume occurred at the northern boundary of the AV-Gas Tank Field immediately

west of the overhead piping rack, in 1992.

5.1.6.5 Areas of Potential Contamination

Areas of potential contamination at the AV-Gas Tank Field include ASTs, former

chromium slag depositional areas, former asphalt pans, oil/water separators, transformers,

process areas, and sewers (Figure 5-6).

5.1.6.5.1 Aboveground Storage Tanks

The AV-Gas Tank Field contains ten ASTs that were all constructed in 1957. They

range in capacity from 12,592 to 96,324 barrels and contain kerosene, aviation gasoline, toluene,

hexane, heptane, and cutback naphtha (fable 5-1). Between five and eight ASTs were located

in the southwestern portion of the area from 1932 to 1951, and two tanks were located in the

northeastern portion of the area from 1925 to 1940.

5.1.6.5.2 Former Chromium Slag Depositional Areas

Based on historical information, chromium slag is not known to have been deposited in

the AV-Gas Tank Field. However, based on the results of IRM sampling and field inspections

for chromium, evidence of chromium slag deposition has been observed throughout the majority

of the area (ICF Kaiser Engineers, Inc. 1993).

5.1.6.5.3 Former Asphalt Pans

A 1945 site map identified a series of rectangular tanks or troughs located adjacent to the

Pitch Plant in the AV-Gas Tank Field as the Colprovia Asphalt Pans (Esso Standard Oil

Company 1945). These pans are visible in aerial photographs from 1940 to 1951. The function

of the pans in the asphalt production process is not known.
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5.1.6.5.4 OiVWater Separators

A 113 foot long oil/water separator was present in 1940 in the northwestern portion of

the AV-Gas Tank Field. A small separator built into the sewer lines was present in the central

part of the area in 1945. These separators may have serviced the nearby ASTs and process

units; the construction details and discharge areas are not known. It is likely that the separators

were filled in and abandoned. similar to other historical separators at the Plant.

5.1.6.5.5 Transformers

Substation No.2, also known as the No.2 Tank Field substation. is located in the

northwestern comer of the AV-Gas Tank Field (Figure 5-6). There is no information available

regarding the operational history and possible PCB content in the transformers at this substation.

However, according to Plant personnel. transformers that were found to contain PCB oils at the

Bayonne Plant have been removed.

5.1.6.5.6 Process Areas

Crude stills existed from before 1920 until 1932 along the northern edge of the AV-Gas

Tank Field. Crude stills were typically large heated tanks in series that distilled crude oil into

lighter grades.

A Pitch Filling Plant was located in the eastern portion of the AV-Gas Tank Field from

1932 to 1947. It consisted of a large building in which asphalt-related products may have been

packaged. The TEL Building was located in the eastern corner of the area from 1957 to 1961.

TEL is a gasoline additive.
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5.1. 6.5.7 Sewers and Septic Systems

Historical maps indicate that there were sewers at the AV-Gas Tank Field prior to 1945

(Esso Standard Oil Company 1945). The existing storm sewers in the AV-Gas Tank Field drain

to the East Side Treatment Plant. There are no septic systems in this area.

5.1.6.6 IRM Activities

IRM activities at the AV-Gas Tank Field include a chromium slag investigation and a

sewer investigation. In 1993, ICF Kaiser collected approximately four soil samples to evaluate

the impact from chromium slag (ICF Kaiser Engineers, Inc. 1993). All four soil samples had

total chromium concentrations greater than 500 mg/kg (637 to 2,480 mg/kg). The majority of

the AV-Gas Tank Field was identified by ICF Kaiser as having a high density of chromium slag

(Figure 5-6).

IT Corporation is conducting an IRM investigation of the sewer system at the Plant. This

investigation involves the cleaning and videotaping of the sewer pipelines. The results of this

investigation are not yet available.

5.1.7 Exxon Chemicals Plant Area

A description of the Exxon Chemicals Plant Area and details of its history and operations

are provided below.

5.1.7.1 Description and Boundaries

The Exxon Chemicals Plant Area is located in the central part of the Site and comprises

11 acres (Figure 5-7). The Asphalt Plant Area borders the Exxon Chemicals Plant Area to the

north and east and the No. 3 Tank Field is located to the south. The Utilities Area is located

to the west. The Exxon Chemicals Plant Area, which was dismantled prior to the sale to IMTT,
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manufactured additives for lubricants, fuels, and automatic transmission fluids as a batch-type

operation in small reactor vessels. In addition to making additives, the plant batch-blended

additives for fuel and automatic transmission fluids.

5.1.7.2 OperatioDSt Raw Materialst and Products

In 1991, the Exxon Chemicals Plant Area contained approximately 14 small tank fields,

with a total of 90 tanks ranging in capacity from 57 to 3,964 barrels, a hazardous waste drum

storage area, a chemical wastewater separator, and a building that housed the process reactor

vessels. The chemical wastewater separator was used to store process wastewater before it was

trucked to Exxon's Bayway Chemicals Plant Area wastewater treatment facility. During the

period of 1991 through 1993, many structures in the Exxon Chemicals Plant Area were

dismantled.

Two sewer systems serve the Exxon Chemicals Plant Area. Some of the sewers in the

Exxon Chemicals Plant Area were recently separated from the wastewater treatment system at

the Bayonne Plant, and their contents drain to the wastewater separator in the Exxon Chemicals

Plant Area.

The Exxon Chemicals Plant Area railroad car transfer areas are located south of the tank

farm areas. The larger transfer area consists of four railroad spurs that terminate on a benned

and paved concrete area. A smaller transfer area, which is next to the former Exxon Chemicals

Plant Area warehouse, consists of one railroad spur that terminates ona paved area. There are

12 tank truck loading/unloading areas in the Exxon Chemicals Plant Area. These areas are all

paved with concrete.

In the 1920s and 1930s, the entire Exxon Chemicals Plant Area was occupied by rows

of crude stills. The crude stills were replaced by more modem pipe stills located in other parts

of the Site, and by 1940, a large portion of the Exxon Chemicals Plant Area was vacant.

Process operations in 1940 included lube oil additive manufacturing at the Paraflow and Parapoid
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Plants. Tanks, a cooling tower, and a pump house were associated with these plants. By 1947,

a series of ASTs, which may have been associated with the inert gas plant, were located in the

southern part of the area. Between 1951 and 1959, a group of tanks used for blending was

constructed in the southwestern part of the Exxon Chemicals Plant Area. Between 1959 and

1970, operations did not change appreciably. Before 1970 and after 1974, many of the process

area structures in the eastern portion of the Exxon Chemicals Plant Area were dismantled.

Operations continued throughout the remainder of the Plant's existence.

5.1.7.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes at the Exxon Chemicals Plant Area. As seen in the 1940 photograph, the

northern edge of the area contained a row of storage tanks, 40 to 60 feet in diameter and 10 feet

in height. The tanks were enclosed by earthen fire banks; their contents are unknown. The

central part of the area was occupied by the Paraflow Plant and the Parapoid Plant. The

southern part of the area was vacant, except for several railroad spurs. Light-eolored

rectangular patterns in the fill-like soil in this area were the remnants of rows of crude stills that

operated in the 1920s and 1930s.

In the 1947 aerial photograph, four tanks in the northwestern part of the Exxon

Chemicals Plant Area had been removed and replaced by two light-colored rectangular racks.

South of the racks, six or twelve asphalt stills were in place. The railroad tracks and roadways

in this area had been modified. Approximately 13 small ASTs, several sheds, and a mason

building were located in the southern part of the area. Railroad cars were parked on the spurs

in this area; one spur was called the Chlorine Car Yard. The area did not appear to have

changed appreciably in the 1951 photograph.

Modifications to the Exxon Chemicals Plant Area were observed in the 1959 aerial

photograph. The line of tanks along the northern edge of the area had been removed and a

group of 14 small tanks had been constructed in the southwestern part of the area. In the
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northwestern end of the area, a light-colored building had been constructed. A smaller building

adjacent to this large building may have been used for hazardous materials storage. Both of

these buildings still exist.

A review of the 1961, 1963, 1966, 1968, and 1970 aerial photographs shows that the

area exhibited the sarneconfiguration as in 1959. A rectangular, light-colored reactor building

had been constructed in the northwestern part of the area (1961 photograph), and the storage

building at the western end of the area had been enlarged (1968 photograph).

In the 1974 aerial photograph, the Exxon Chemicals Plant Area had been modified. The

process area structures in the eastern portion of this area had been dismantled. The Exxon

Chemicals Plant Area appeared unchanged in 1979 and 1984, but in 1989, the Exxon Chemicals

Plant Area had undergone some modifications in the central western portion of the area. A

boiler house complex, consisting of six buildings, had been constructed. The area exhibited the

same features in the 1991 photograph as in the 1989 photograph. Since 1991, many of the

structures in the Exxon Chemicals Plant Area have been dismantled.

5.1. 7.4 Dischargest Spills, and Releases

Seven spills greater than 100 gallons have been documented at the Exxon Chemicals Plant

Area. The materials spilled have been a variety of Exxon formulas, cyclohexane, and slop oil

(Table 5-2). The volume of spills ranged from 100 to 6,000 gallons and occurred at various

locations within the Exxon Chemicals Plant Area (Figure 5-7). The volume of napthalene

released as a result of an explosion that occurred at Tank 727 is not known.

5.1.7.5 Areas of Potential Contamination

Areas of potential contamination at the Exxon Chemicals Plant Area include ASTs,

USTs, former chromium slag depositional areas, drum storage areas, loading/unloading areas,
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process -areas, sumps, a former acid neutralization pit, a former cesium vault, and sewers and

septic systems.

5.1.7.5.1 Aboveground Storage Tanks

Many of the ASTs in the Exxon Chemical Plant Area were dismantled between 1991 and

1993. In 1991, as many as 95 ASTs were located in this area. Most of the tanks ranged in size

from 10 to 20 feet in diameter and from 20 to 30 feet in height. The tanks generally contained

oils and solvents used for blending specialty products. Five spills greater than 100 gallons have

been documented f~om tanks in this area (fable 5-2). The largest spill occurred in 1988 when

6,000 gallons of cyclohexane spilled from Tank 736. A naphthalene explosion also occurred at

the former Tank 727 location. Four groups of small tanks located in this area were removed

in the 19505. One large storage tank was located in the northwestern part of the area from 1921

to 1959. Three former pump houses were located in this area. The Plant Pump House No. 31

associated with the No. 3 Plant was located in the northwestern part of this area from 1945 to

1951. From 1932 to 1951, Pump House No. 31A was located in the southern part of the area

and another pump house was located in the northwestern part of the area.

5.1.7.5.2 Underground Storage Tanks

Two collection sumps were located at the Exxon Chemicals Plant Area (Figure 5-7). One

of the sumps (E2) was approximately 4,210 gallons in capacity and was used to collect de-

minimis spillage of lube oil additives from disconnecting hoses. The other sump (E4) was

approximately 6,824 gallons in capacity and was used to contain de-minimis spills of

transmission fluid from disconnecting hoses. The sumps were registered with the NJDEP

Bureau of Underground Storage Tanks (BUST) in 1992 when it was discovered that they met

the regulatory definition of USTs. Their date of installation, status, and condition are not known

(Table 5-3).

5.1.7.5.3 Former Chromium Slag Depositional Areas
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Based on review of aerial photographs and discussions with site personnel, chromium slag

is not known to have been deposited in the Exxon Chemicals Plant Area. Based on the results

of the IRM investigations to address chromium contamination, chromium slag was observed

along the eastern edge of the Exxon Chemicals Plant Area and on a small portion of the railroad

tracks in the southwest corner (ICF Kaiser Engineers, Inc. 1993).

5.1.7.5.4 Drum Storage Areas

The Occipular Co-Polymer (OCP) Warehouse, located in the western part of the Exxon

Chemicals Plant Area, is used for drum storage (Figure 5-7). A toxic materials storage area was

located adjacent to this warehouse in 1959 and may have also contained drums. The Paramins

Store House in the northwestern comer of the area was recently converted to truck storage but

was formerly a chemical storage area.

5.1.7.5.5 Loading/Unloading Areas

Six past or present truck loading/unloading areas and four railroad tank car

loading/unloading areas have been identified in the Exxon Chemicals Plant Area (Figure 5-7).

Railroad car loading areas are located along the southern edge of the Exxon Chemicals Plant

Area, and in 1989 included a chlorine tank car rack and an ATF tank car rack. A 40-car rack

was also located in this area in 1945. The current truck and tank car racks in this area probably

load and unload products from the Blending and Products Tanks located in the center of the

Exxon Chemicals Plant. Another truck rack services the Exxon Chemical Waste Treatment

Plant in the southwestern comer of the area. Two other truck racks are located along the

northeastern boundary of this area.

5.1.7.5.6 Process Areas

Blending of specialty products is the main process conducted at the Exxon Chemicals

Plant Area. In addition to several densely grouped AST areas in which most blending operations
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take place, the only distinct process area is the Reactor Building, which was recently dismantled.

Historically, several major process areas at the Bayonne Plant were located in the Chemical

Plant Area (Figure 5-7).

In 1921, the area was occupied by crude stills that consisted of rows of heated tanks,

each tank drawing lighter fractions of oil off of the previous tank. Asphalt stills were located

in the central part of the area from 1945 to 1959. Several pipe stills, including the liB" Pipe

Still from 1928 to 1960 and the No. 1 Pipe Still from 1960 to 1970, were located in the eastern

part of the area. The Paraflow Plant from 1940 to 1961, the Parapoid Plant from 1931 to 1959,

and the Paratlow Stills in 1960, were all located in the central southern part of the Chemical

Plant. The No. 2 Power Plant was located in the northwestern part of the area from 1921 to

1951. A filling shed was located in the central part of the area in 1945, and an automatic

transmission fluid blending shed was located in the eastern part of the area in 1989.

Chlorination facilities and a hydrochloric acid (HCI) recovery unit were located in the central

part of the area from 1960 to 1970. The Reactor Building in the central part of the area was

recently dismantled.

5.1.7.5.7 Sumps

Two concrete sumps were located in the Exxon Chemicals Plant Area; as described

earlier, these sumps met the regulatory definition of USTs (Figure 5-7). The sumps had

individual capacities of approximately 4,210 gallons and 6,824 gallons, and were used to contain

de-minimis spills of lube oil additives and transmission fluids, respectively, from disconnecting

hoses. The status and condition of the sumps are not known.

5.1.7.5.8 Former Acid Neutralization Pit

An acid neutralization pit was located in the southern portion of the Exxon Chemicals

Plant Area from 1945 to 1958 (Figure 5-7). The neutralization pit reportedly consisted of a
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concrete-lined pit to which acid effluent from the HCl scrubber unit was discharged. The

wastewater was neutralized with lime and subsequently discharged to the sewer system.

5.1.7.5.9 Former Cesium Vault

In the 196Os, the Exxon Chemicals Plant Area develoPed a process for making highly

biodegradable detergent in which the petroleum feed stock used for the detergent was first

exposed to gamma rays from a Cobalt 60 source. The cobalt source was stored in a lead

encasement housed in a concrete-walled aboveground vault located in the central part of the area
(Figure 5-7). The vault and the cobalt, which decayed to cesium, are no longer in use and have

been removed from the Plant. The vault is often referred to as the cesium vault.

5.1.7.5. 10 Sewers and Septic Systems

The only subsurface process wastewater sewer lines at the Bayonne Plant are located

within the Exxon Chemical Americas Paramins Plant, which is a section of the Exxon Chemicals

Plant Area. While the Exxon Chemicals Plant Area was in operation, process waste was

collected via a system of catch basins and was routed to a small treatment plant in the Exxon

Chemicals Plant Area. This system is entirely separate from the storm-water treatment system

within the Bayonne Plant. The treatment plant consists of an oil/water separator. The effluent

generated at the treatment plant was trucked to the Exxon Bayway Refinery in Linden for

treatment in the Bayway Refinery's secondary wastewater treatment plant prior to being

discharged to the Arthur Kill under a NJPDES-DSW Permit. Although the Exxon Chemicals

Plant Area operates as a separate entity from the rest of the Bayonne Plant, the storm-water

drainage system in this area is part of the site-wide storm-water system.

Three septic systems are located within the Exxon Chemicals Plant (Figure 5-2). The

septic systems are associated with the Paramins Store House in the northwestern corner of the

area, the No. 2 Field Office in the northwestern part of the area, and the Reactor Building (now

dismantled) in the central northern part of the area.
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5.1.7.6 lRM Activities

IRM investigations that were conducted or that are currently being conducted in the

Exxon Chemicals Plant Area are associated with chromium slag, NAPL, and the sewer system.

In 1993, ICF Kaiser collected four soil samples to evaluate the potential environmental impact

from chromium slag (lCF Kaiser Engineers, Inc. 1993). Total chromium concentrations in these

four samples were below 500 mg/kg (9.7 to 218 mg/kg).

Two existing monitoring wells are located in the Exxon Chemicals Plant Area (Table

5-5). NAPL thicknesses measured in these wells were generally less than 2 feet (Dan Raviv

Associates, Inc. 1993d). Geraghty & Miller recently conducted an IRM investigation in the

Exxon Chemicals Plant Area; this investigation was called the Exxon Chemical Plant IRM,

although the field work was actually conducted in the adjacent Utilities Area. The investigation

involved the drilling of three soil borings along the southern boundary of the area to evaluate

the presence and potential for off-site migration of NAPL. One soil boring that exhibited

floating NAPL was converted to a monitoring well. Additional IRM activities, such as a tidal

study, bail-down tests, NAPL recovery tests, step-drawdown tests, and NAPL sampling may be

conducted, if warranted, following the completion of the drilling program.

The IRM investigations of the sewer system are being completed by IT Corporation at

the Bayonne Plant. The sewer system evaluation involves the cleaning and videotaping of the

Plant sewer lines.

5.1.8 No.3 Tank Field

A description of the No. 3 Tank Field and details of its history and operations are

presented below.
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5.1.8.1 Description and Boundaries

The No.3 Tank Field is located in the south-central part of the Plant and comprises 21

acres bounded by the Exxon Chemicals Plant Area and the Asphalt Plant Area to the north;

Amerada Hess Corporation and Lower Hook Road to the east; Powell Duffryn Terminal, G&B

Packaging Company, Inc. and Rafaella to the south; and P.D.Q. Plastic to the west (Figure 5~8).

5.1.8.2 Operations, Raw Materials, and Products

The No. 3 Tank Field consists of nine tanks in three bermed areas. The tanks range in

capacity from 24,447 to 114,680 barrels and contain gasoline, hydrotreated light naphtha, light

naphtha, asphalt, and residual fuel oil.

Since 1940, the No.3 Tank Field has been used for storage of various liquid products.

Other than the addition and removal of various tanks, operations have not changed appreciably.

An oil/water separator existed in the southeastern portion of the No.3 Tank Field prior to 1940

and was used until approximately 1970. It was removed from the area between 1970 and 1974.

5.1.8.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes at the No.3 Tank Field. In the 1940 aerial photograph, the No.3 Tank

Field contained ten large storage tanks, each 91 to 115 feet in diameter and 30 to 40 feet in

height, enclosed by earthen fire banks. A large, concrete, multi-channel oil/water separator was

located on the eastern side of the area with three adjacent small tanks. Two tanks, one 50 feet

in diameter and 42 feet in height, and the other 35 feet in diameter and 4 feet in height and

containing slop oil, were located in the southeastern corner of the area. A small building and

small tank were located in the northeastern part of the area, which was otherwise unoccupied.

A row of 13 storage tanks, each 40 to 60 feet in diameter and 11 to 42 feet in height, was

located along the northwestern edge of the area. An oil/water separator was located just outside
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the area, adjacent to the westernmost tank. South of this row of tanks, and north of the large

storage tanks, was a storage area possibly used for trucks.

The No.3 Tank Field exhibited the same configuration in the 1947 photograph as in the

1940 photograph. However, five of the thirteen tanks along the northwestern edge of the area

had been removed, and two small tanks in this group had been replaced with one slightly larger

tank. The small building and tank in the northeastern comer of the area had been removed.

The storage area between the two groups of tanks was still in use and was full of materials,

possibly drums.

The No.3 Tank Field did not change appreciably in the 1951 photograph. One large

floating top tank had been built; ten tanks had been painted; and one tank in the line of tanks

along the northern side of the area had been removed.

A review of the 1959 photograph shows that the area had been significantly modified

since 1951. The group of eight storage tanks in the southwestern part of the area had been

replaced by five larger and more modem tanks. each 120 feet in diameter. At least four of these

five tanks had floating roofs. Three of the smaller tanks in the northern part of this area had

been removed.· Tanks 901, 902, and 903, each 60 feet in diameter, had been constructed in the

northeastern comer of the area.

The 1961, 1963, 1966, 1968, and 1970 aerial photographs showed essentially the same

configuration as in 1959 with a few modifications. Three of the five small storage tanks along

the northwestern edge of this area had been removed (1963 photograph). Some filling had

occurred south of the separator (1966 photograph). The small tanks adjacent to the oil/water

separator, located in the southeastern part of this area, had been removed (1970 photograph).

In the 1974 aerial photograph, two tanks in the southeastern part of the No.3 Tank Field

had been eliminated and the oil/water separator was no longer present. In 1977, preload

material had been placed in the southeastern part of the tank field.
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The area exhibited the same configuration in the 1984 photograph as in the 1977

photograph. The preloading in the southeastern portion of this area had subsided, but it was still

in place. In the 1989 photograph, the preload area had been leveled. The area exhibited the

same features in the 1991 aerial photograph as in 1989.

5.1.8.4 Discharges, Spills, and Releases

Two spills greater than 100 gallons has been reported at the No.3 Tank Field (Figure

5-8). One spill occurred in 1988. This spill originated at Tank 920 and consisted of 500 gallons

of "F540" powerformer feed (fable 5-2). In 1978, during an inspection of Tank 916, several

holes were noted in the bottom of the tank, indicating that a release of product had occurred in

this area. Currently there are no monitoring wells in this area; however, oil-saturated soil was

observed in a boring in the southeastern portion of the area (ICF Kaiser Engineers, Inc. 1992).

5.1.8.5 Areas of Potential Contamination

Areas of potential contamination at the No.3 Tank Field include ASTs, former chromium

slag depositional areas, oil/water separators, and the sewers and septic systems.

5.1.8.5.1 Aboveground Storage Tanks

Nine ASTs are currently located in the No.3 Tank Field. Six large tanks, each 120 feet

in diameter, occupy the western and southern portion of the area. Three smaller tanks, each 60

feet in diameter, occupy the northeastern comer of the area called the Steam Gas and Energy

Management (SGEM) Tank Field. The tanks currently contain, or have recently contained, the

following materials: asphalt, powerformer feed, methyl tertiary butyl ether (MTBE), gasoline,

heating oil, and water.

The one documented spill in this area occurred in 1988 when 500 gallons of "F540,"

powerformer feed spilled from Tank 920. Tank 920 is known to have contained MTBE in 1991
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(fable 5-1). From 1921 to 1951, the former Klondike Tank Field was located in the southern

portion of the No. 3 Tank Field and contained eight ASTs with unknown contents. Two other

ASTs were located along the southeastern edge of the area from 1921 to 1970, and a third AST

was present there from 1932 to 1968. Three lines of small ASTs were historically located

within the No.3 Tank Field. In 1921, a line of six tanks was located southwest of and adjacent

to the present-day SGEM Tank Field in the northeastern part of the area. Four tanks were

located next to a large oil/water separator in the central eastern part of the area from 1921 to

1968. Three to fourteen tanks were located in the northwestern part of the area from 1921 to

1961 and may have been associated with the lines of crude stills located at that time in the

Exxon Chemicals Plant Area to the north. The only known pump house in this area is the IRPL

pump pad located along the northern side of the area.

5.1.8.5.2 Former Chromium Slag Depositional Areas

Chromium slag was used in the No. 3 Tank Field for berms, general grading, and site

preparation (Esso Standard Oil Company, 1957a). As shown on Figure 5-8, ICF Kaiser

classified the entire area as having a high density of visible chromium slag (ICF Kaiser

Engineers, Inc. 1993).

5.1.8.5.3 Oil/Water Separators

A 210 foot long oil/water separator was located in the eastern part of the No.3 Tank

Field from 1915 to 1970. It was called the No.3 Plant Separator and was probably constructed

of concrete. This separator had several small tanks for storing waste oil and discharged effluent

to the Kill Van Kull Waterway to the south.
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5.1.8.5.4 Sewers and Septic Systems

A network of gravity-driven sewers drain storm-water from the No.3 Tank Field

collected by tank berm catch basins. The sewers vary in construction. Storm-water from this

area drains to the East Side Treatment Plant.

5.1.8.6 IRM Activities

IRM activities that were conducted or are currently being conducted in the No.3 Tank

Field are related to the delineation of chromium slag and NAPL and to investigation of the sewer

system. In 1993, ICF Kaiser collected 18 soil samples to evaluate the extent of chromium slag

in the No. 3 Tank Field. Half of the soil samples had total chromium concentrations above 500

mg/kg (619 to 9,220 mg/kg) and half had concentrations below 500 mg/kg (48.2 to 469 mg/kg).

Geraghty & Miller recently conducted a NAPL IRM investigation in the No. 3 Tank

Field. The investigation involved the drilling of four soil borings along the southern boundary

of the area. Two soil borings that encountered floating NAPL were converted into monitoring

wells. Additional studies, including a tidal study, bail-down tests, NAPL recovery tests, and

step-drawdown tests, may be conducted, if warranted, based on the results of the drilling

program.

IT COrPOration is currently conducting a sewer IRM investigation that involves the

cleaning and inspection of sewer lines at the Bayonne Plant. The results of the sewer system

evaluation are not yet available.

5.1.9 General Tank Field

A description of the General Tank Field and details of its history and operations are

provided below.
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5.1.9.1 Description and Boundaries

The General Tank Field is located in the northeastern part of the Site and comprises 37

acres bounded by Public Service Electric and Gas (PSE&G) to the north, the Upper New York

Bay and the Piers and East Side Treatment Plant Area to the east, the railroad tracks and the

Solvent Tank Field to the south, and Lower Hook Road and the Domestic Trade Area to the

west (Figure 5-9).

5.1.9.2 Operations, Raw Materials, and Products

The General Tank Field consists of 13 tanks in two secondary containment areas. The

tanks range in capacity from 85,159 to 170,000 barrels and currently contain No.2 heating oil

and storm-water. Because the dikes between the two bermed areas have been lowered, a single

containment area has effectively been formed. This area has been used as a tank field since at

least 1925. In 1940, the only buildings located in this area were in the south-eentral part and

included a utilities office store room and a general pump house. A valve pit and manifold pit,

both large and rectangular, were also in this area; the function of these pits is not known. In

addition, the northwestern portion of the General Tank Field was part of the Bayonne Municipal

Dump from the 1940s to 1968.

5.1.9.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes at the General Tank Field. In the 1940 aerial photograph, eight large ASTs,

each 120 feet in diameter and 42 feet in height, were located in the central and western part of

the General Tank Field. The tanks were constructed in 1925. Six of the tanks, Tanks 1053

through 1058, still exist today. Their contents in 1940 are unknown. Other features in the 1940

photograph included a pipeline that extended east to west across the southern part of the area.

Two smaller tanks, each approximately 40 feet in diameter, were also in the General Tank Field.

The eastern side of the General Tank Field was unoccupied in 1940; the soil within the tank field
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was medium colored and covered with light vegetation, resembling other areas near the shore

line, east of the tank field. One distinct area on the western edge of the General Tank Field was

light-colored to white and may have been recently filled. The filled area is located at, and

extends north of, the present-day location of Tank 1072 (Figure 5-9). A fonner lead-

contaminated separator sludge dump is suspected to be located in this approximate area, and later

aerial photographs indicated filling activity and the presence of ponded liquid in this location.

It is not known what fill materials were used throughout the General Tank Field prior to the

construction of the tanks present in 1940.

In the 1947 aerial photograph, the General Tank Field exhibited the same configuration

as in 1940. The eight large tanks had coned roofs. Two small tanks had been removed. A

parking area was in place in the southwestern comer. Roadways had been constructed around

the perimeter of the General Tank Field, and a major roadway, Lower Hook Road, had been

constructed along the southwestern border. This road provided access to the fill area in the

northwestern part of the General Tank Field. Filling activity at this time was increased

compared to 1940. The area exhibited the same configuration in the 1951 photograph as in the

1947 photograph. Filling activity continued in the northern outskirts of the area.

In the 1959 photograph, the General Tank Field was significantly modified since 1951.

The eight existing tanks had been painted. Five large storage tanks, each 150 feet in diameter

and 50 feet in height, had been constructed along the southern edge of the area and were in the

process of being painted. Some filling activity had occurred on the eastern side of the General

Tank Field. The area being filled on the western side of the operational area had a dark area

that may represent ponded liquid. An overhead pipeline/rack ran along the southern edge of the

area (the pipeline had existed earlier, but was less visible).

A review of aerial photographs from 1961, 1963, 1966, and 1968 showed that the

General Tank Field exhibited the same configuration as in 1961. Filling activity had continued

on the eastern and western boundaries of the area. Trucks and sheds occupied the southeastern
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part of the area (1966 photograph). The filling area in the northwestern part of the area was

somewhat graded, and filling may have ceased (1968 photograph).

The 1970 aerial photograph showed that the General Tank Field had been modified since

1968; the current boundaries of the northwestern part were visible. One large storage tank was

in the process of being constructed in the northwestern part of this area, and other tank

foundations were being built.

In the 1974 photograph, the General Tank Field exhibited the same configuration as in

1970; however, the tank that was being constructed in the 1970 photograph had been completed

and one additional tank had been built. A large pile of soil was located near the tanks; this soil

was the preload material for building another tank. In the 1977 aerial photograph, one tank in

the southwestern part of the area had been removed and a large pile of soil was in its place

(preload for future tank construction).

In the 1984 photograph, the large pile of preload material that had been in place in the

southwestern part of the General Tank Field had subsided significantly and had been leveled off.

A small area was being filled to the north of Tanks 1072 and 1073 in the northwestern comer

of the area. Significant vegetation was present in the surrounding areas. Review of the 1989

and 1991 aerial photographs showed that the area did not change appreciably since 1984.

5.1.9.4 Discharges, Spills, and Releases

Two spills, one of oil and the other of oily sludge, in excess of 100 gallons have been

documented in the General Tank Field. Both spills occurred in 1990. The spills consisted of

approximately 300 gallons of oil, which was released from Tank 1058, and approximately 1,000

gallons of oily sludge spilled in the vicinity of Tank 1059 (Table 5-2).
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5.1.9.5 Areas of Potential Contamination

Areas of potential contamination at the General Tank Field include ASTs, former

chromium slag depositional areas, transformers, oil/water separators, a portion of the former

Bayonne Municipal Dump, a former lead-contaminated separator sludge dump, and sewers and

septic systems.

5.1.9.5.1 Aboveground Storage Tanks

The General Tank Field currently contains 14 ASTs that range in capacity from 85,159

to 170,000 barrels. The tanks in the central and northeastern portion of the tank field were

constructed in 1925; the tanks along the southern edge were constructed in 1958; and the tanks

in the western part were constructed in 1967. The No.9 Pump House, constructed in 1925, was

located in the southern central part of the tank field until 1951. The ASTs have stored products

such as diesel fuel, residual fuel oil, No.2 heating oil, and turbo fuel A. In recent years, the

tanks have stored only No.2 fuel oil and storm-water. Two documented spills occurred in 1990

in the General Tank Field. Three hundred gallons of oil were spilled from Tank 1058, and

1,000 gallons of oily sludge were spilled from Tank 1059 (Table 5-2). Tank 1059 was removed

in 1991.

5.1.9.5.2 Former Chromium Slag Depositional Areas

Based on aerial photograph interpretation and discussions with Plant personnel, chromium

slag was used as preload for one known tank site (Tank 1060) in the General Tank Field (Esso

Standard Oil Company 1957a). Based on the results of chromium IRM investigations, the

highest density of chromium slag was found along the berms (ICF Kaiser Engineers, Inc. 1993).

The results suggest that the slag was used to construct the berms in the General Tank Field.
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5. 1.9.5.3 Transformers

One transformer (Substation A-2) is currently in use at the General Tank Field (Figure

5-9). A second transformer (Substation No.8) was located at the southeast end of the area.

This transformer was removed in 1989. The operational history and PCB content of these

transformers is unknown.

5.1.9.5.4 Former Lead-Contaminated Separator Sludge Dump and Bayonne Municipal Dump

Parcels of land in the northwestern portion of the General Tank Field were purchased in

1968 and 1969 from the City of Bayonne. The city operated a municipal dump on Constable

Hook in the areas to the north and northwest of the General Tank Field from the 1940s to 1968.

Aerial photographs from the 1940s and 1950s indicate that this area was being filled and that

ponded liquids existed within the fill area. The lead-contaminated separator sludge dump is a

CERCLA registered, I-acre, abandoned open dump and lead-contaminated sludge residue

disposal site that has been documented by Exxon Company, U.S.A. (1980 and 1982) (see

Appendix I). The sludge was derived from oil/water separator bottoms contaminated with lead.

The disposal site was located in the northwestern corner of the General Tank Field, north of

Tank 1072, and was reportedly active from approximately 1956 to 1965 (Figure 5-9) (Exxon

Company, U.S.A. 1980). A portion of the northwestern quarter of the tank field was also used

at one time as a fire training field. Fire training exercises probably involved staging tank fires

with burning oil.

5.1.9.5.5 Sewers and Septic Systems

A review of historical information indicates that storm-water sewers were present in the

General Tank Field in 1945 (Esso Standard Oil Company 1945). Existing storm sewers in the

General Tank Field transmit surface-water runoff collected in catch basins within the bermed

areas to the East Side Treatment Plant (Figure 5-9). There are no septic systems at the General

Tank Field.
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5.1.9.6 m.M Activities

IRM investigations were conducted or are currently being performed in the General Tank

Field. The intent of the IRMs is to address chromium contamination. NAPL. and the sewer

system. to prevent and mitigate off-site migration of any associated contamination. In 1993, ICF

Kaiser collected 38 soil samples for evaluation of potential environmental impact from the

historical deposition of chromium slag in this area. Eight samples had total chromium

concentrations above 500 mg/kg (625 to 5,620 mg/kg). Concentrations of the other samples

ranged from 4.4 to 197 mg/kg.

Geraghty & Miller recently conducted a NAPL IRM investigation in the General Tank

Field. The investigation involved the drilling of 18 soil borings along the perimeter of the tank

field. At one location where a soil boring encountered residual hydrocarbon, a monitoring well

was installed. A tidal study, bail-down tests. NAPL recovery tests, step-drawdown tests, and

NAPL sampling may also be conducted. if warranted, based on the results of the drilling and

monitoring well installation program.

IT Corporation is currently in the process of conducting a field evaluation of the sewers

at the Bayonne Plant. The sewer IRM includes cleaning. inspection, and videotaping of sewer

pipIng. The results of the field evaluation are not yet available.

5.1.10 Solvent Tank Field

A description of the Solvent Tank Field and details of its history and operations are

provided below.

5.1.10.1 Description and Boundaries

The Solvent Tank Field (currently inactive) is located in the eastern part of the Site and

comprises 14 acres bounded by railroad tracks and the General Tank Field to the north; the Piers
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and East Side Treatment Plant Area to the east; the Low Sulfur Tank Field to the south; and the

Domestic Trade Area, railroad tracks, and Gate F to the west (Figure 5-10).

5.1.10.2 Operations~ Raw Materials~and Products

The Solvent Tank Field consists of 18 tanks in two bermed areas. The tanks have

capacities ranging from 170 to 33,281 barrels and contain various blends of aliphatic and

aromatic solvents.

The solvent railroad car transfer area is located immediately north of the Solvent Tank

Field. The transfer area consists of three railroad spurs that terminate on a gravel area. There

are two railroad car loading/unloading areas on these railroad spurs, one to the east and one to

the west. The western transfer area has not been active for several years. The transfer area is

currently used as a railroad car storage area.

Since 1923, Solvent Tank Field operations have remained essentially unchanged. Some

tanks and structures have been added or removed.

5.1.10.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate the history and development of the Solvent Tank Field. In the 1940 photograph, the

western part of the Solvent Tank Field contained a line of four storage tanks, each 73 feet in

diameter and 42 feet in height, that were built in 1923. The central and eastern part of the

Solvent Tank Field contained 26 smaller tanks, each 15 to 35 feet in diameter, configured in

four groups. These smaller tanks were tall, with heights greater than or equaling the diameter.

The group of tanks in the southeastern corner of the Solvent Tank Field was called the Lower

Hook NAP (Naphthenic) Acid Tank Field. Several pump houses and manifold pits had been

located in the southern central part of the area.

GERAGHTY & MlLLER. INC.
.n..

TIERRA-B-000442



5-64

The area exhibited the same configuration in the 1947, 1951, and 1959 aerial

photographs; however, several tanks appeared to have been recently painted. Three small tanks

in the central part of the area had been removed (1947 photograph). In the 1961 aerial

photograph, four small tanks were present along the northern boundary and eight small to

medium tanks had been removed in the central eastern part of the area.

As observed in the 1963 aerial photograph, the tank field had been significantly modified.

Nine small tanks in the central part of the area had been removed and replaced by ten tanks that

still exist in 1994. Most of these new tanks were 40 feet in diameter and 48 feet in height. The

truck loading rack and control house buildings had been constructed in the eastern part of the

area.

In the 1966 aerial photograph, three small tanks in the western end of the tank field had

been removed. In the 1968 photograph, Tank 1037 was added to the central portion and the

drum building had been built in the southeastern portion of the area. Aerial photographs from

1970, 1974, 1977, 1984, 1989, and 1991 showed no appreciable changes in the Solvent Tank

Field.

5.1.10.4 Discharges, Spills, and Releases

Three spills greater than 100 gallons have been documented in the Solvent Tank Field

Area (fable 5-2). In 1982, approximately 92,400 gallons of Isopar L, a heavy naphtha, was

reported to have been released in the vicinity of Tank 1033. In 1990, a 1,114-gallon spill of

xylene occurred at the trucking loading rack in the vicinity of the Control House. In 1992, a

release of heavy fuel oil and diesel was reported to have occurred in an area to the north of the

Low Sulfur Tank Field; however, the exact location of this spill could not be ascertained. The

material was identified as Isopar L, a heavy naphtha.
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5.1.10.5 Areas of Potential Contamination

Areas of potential contamination at the Solvent Tank Field include ASTs, USTs, former

chromium slag depositional areas, drum storage areas, loading/unloading areas, transformers,

former process areas, and sewers and septic systems.

5.1.10.5.1 Aboveground Storage Tanks

Eighteen ASTs are located in the central and western sections of the Solvent Tank Field;

all are currently inactive. These tanks contained various proprietary solvents and other volatile

products. The ASTs can be divided into two groups based on size and orientation, although

their use and contents were probably the same. Five tanks, 70 to 75 feet in diameter. are

orientated in a row located in the western part of the area. Four of these tanks were constructed

in 1923. Thirteen smaller tanks, ranging in size from 15 to 60 feet in diameter, are located in

the central part of the area. All of the tanks are enclosed by a single earthen firebank. The

western and central parts of the Solvent Tank Field have been occupied by ASTs since the

1920s. From 1923 to 1963, three to four small tanks were located in the western corner of the

area in addition to the larger tanks that are currently located in that area. From 1921 to 1959.

eight to 13 tanks, each approximately 10 to 35 feet in diameter. were located in the southern

central part of the Solvent Tank Field. The Varnish Makers and Painters (VM&P) Pump House

(No.8) was located within this group of tanks in the Solvent Tank Field from 1932 to 1951. and

another pump house was situated near these tanks from 1932 to 1959. Five to nine small ASTS.

each approximately 35 feet in diameter. were located in the northern central part of the area

from 1921 to 1961. The Lower Hook Nap Acid Tank Field, which consisted often small tanks,

was located in the eastern part of the area from 1921 to 1992. A pump house was located within

this group of tanks from 1932 to 1961. Two other pump houses were located in the southeastern

part of the area. the Constable Hook Pump House (No. 7) from 1940 to 1961 and the Case &

Can Pump House (No. 10) from 1893 to 1961.
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5.1.10.5.2 Underground Storage Tanks

One 2.QOO-gallon UST was known to have been located at the Solvent Filling Building.

This tank was referred to as the "light oil sump" or Tank 002. The tank was installed in 1973

and collected a variety of solvents from drum filling operations (fable 5-3). Integrity testing

was performed on the UST in 1989; the UST failed the test. and it was excavated in 1992.

During excavation, contamination was observed. Investigation of the residual contamination

associated with the former UST was deferred pending the issuance of the ACO. Residual

contamination will be addressed as part of site-wide RI activities.

5.1.10.5.3 Former Chromium Slag Depositional Areas

Based on a review of aerial photographs and discussions with Plant personnel. chromium

slag is not specifically known to have been deposited in the area of the Solvent Tank Field.

Based on the results of IRM soil sampling and visual inspections, several berms in the center

of the Solvent Tank Field. near Tanks 1025 and 1026. and near Tanks 1033. 1034, 1048, and

1049 indicate the presence of chromium slag (Figure 5-10) (lCF Kaiser Engineers. Inc. 1993).

5.1.10.5.4 Drum Storage Areas

The Solvent Drum Filling Building. constructed in 1963, is located in the southern corner

of the Solvent Tank Field. This facility is used for packaging solvents for distribution.

5.1.10.5.5. Loading/Unloading Areas

Several loading/unloading areas have been located in the Solvent Tank Field. Between

1945 and 1981, up to three railroad car loading/unloading areas were located along the·railroad

spur that borders the northern perimeter of the area. A solvents truck rack was located in the

southern central part of the area in 1961.
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5.1.10.5.6 Transformers

Three substations (A-3, A-4, and A-5) are present in the Solvent Tank Field (Figure

5-10). One of the transfonners located at Substation A-3 was found to contain PCB oils. The

unit was dechlorinated in December 1986 and was removed at some undetermined date after

1986 (Table 5-4). Existing transformers at the Plant are not known to contain PCB oils.

5.1.10.5.7 Former Process Areas

The Former Lower Hook NAP Acid Tank Field, which contained eight ASTs, each

approximately 30 feet in diameter, was located in the eastern part of the Solvent Tank Field

from 1921 to 1992. These tanks were used to store recovered oil and heavy naphtha.

5.1.10.5.8 Sewers and Septic Systems

Review of a historical sewer map shows that sewers were present at the Solvent Tank

Field in 1945 (Appendix J) (Esso Standard Oil Company 1945). The existing stonn sewers in

the Tank Field are routed to the East Side Treatment Plant. Two septic systems are present in

the northeastern comer of the Solvent Tank Field. Each system has a sepfic tank with a 1,5OD-

gallon capacity.

5.1.10.6 IRM Activities

IRM activities at the Solvent Tank Field include the evaluation of chromium slag,

delineation of NAPL, and investigation of the sewers. In 1993, IeF Kaiser collected ten soil

samples to assess the potential impact from chromium slag (ICF Kaiser Engineers, Inc. 1993).

All samples had total chromium concentrations below 500 mg/kg (26.3 to 253 mg/kg). ICF

Kaiser (1993) identified several areas (mainly benns) where there was a high density of

chromium slag (Figure 5-10).
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From May through August 1993, DRAI conducted a NAPL IRM investigation of the Low

Sulfur and Solvent Tank Field Areas (Tank 1066) (Dan Raviv Associates, Inc. 1993b). The

investigation included the installation of 12 monitoring wells, NAPL sampling, bail-down tests,

NAPL recovery tests, and pumping tests. The results of the investigation indicated that most

of the Low Sulfur Tank Field and a portion of the Solvent Tank Field were underlain by a

NAPL plume. Two types of NAPL were encountered in the area, gasoline components and a

more viscous brown NAPL. Nineteen monitoring wells exist in the area. Apparent NAPL

thicknesses measured in these monitoring wells during the period of December 1991 through

March 1993 ranged from 0.01 to 17.75 feet in the area (Dan Raviv Associates, Inc. 1993b).

Geraghty & Miller subsequently conducted a technology evaluation that concluded that VER is

the most feasible and preferable remedial option for the Tank 1066 area (Geraghty & Miller.

Inc. 1994b). A pilot test of the VER system was conducted in June 1994 (Geraghty & Miller,

Inc. 1994c).

IT Corporation is currently conducting an IRM field evaluation of the Plant sewer

system. The results of the field evaluation are not yet available.

5.1.11 Low Sulfur Tank Field

A description of the Low Sulfur Tank Field and details of its history and operations are

provided below.

5.1.11.1 Description and Boundaries

The Low Sulfur Tank Field is located in the east-central part of the Site and comprises

11 acres bounded by the Solvent Tank Fields to the north and east; the railroad tracks, the

Constable Terminal Corporation and Grand Corrugated to the south; and the Gate "F" Area,

railroad tracks, and Asphalt Plant Area to the west (Figure 5-11).
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5.1.11.2 Operations, Raw Materials, and Products

The Low Sulfur Tank Field consists of six tanks in a single bermed area. Each tank

contains residual fuel oil, has a capacity of approximately 170,000 barrels, and was constructed

between 1967 and 1969. The Low Sulfur Tank Field has always been used as a tank field.

More ASTs were present in 1940 than currently exist.

5.1.11.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate the changes in operations at the Low Sulfur Tank Field. As observed on the 1940

aerial photograph, there were many more tanks at the Low Sulfur Tank Field than there are

today. There were 15 large ASTs, each 90 to 93 feet in diameter and 30 to 40 feet in height;

one even larger tank, 115 feet in diameter and 40 feet in height; and 22 other tanks, each 20 to

60 feet in diameter. The tanks were enclosed in earthen fire banks and covered an area

extending further to the east and to the west than the present-day tank field. Several tanks had

floating roofs.

In the 1940 photograph, the group of large storage tanks in the Low Sulfur Tank Field

extended westward and northward into the Solvent Tank Field. One large tank, 90 feet in

diameter, and nine smaller tanks, each 15 to 25 feet in diameter, were located near the present-.
day Gate "F" area. A pump house and shed were located in the southern part of the Low Sulfur

Tank Field. A small rectangular structure (possibly a truck rack) and an area of white fill

(possibly a foundation) were located in the central part of this area. The northern half of this

area was covered by railroad spurs running east to west, with several lines of parked tank cars.

Pipelines connecting the Asphalt Plant Area, the Low Sulfur Tank Field, and the General Tank

Field traversed the area.

The area exhibited the same configuration in the 1947 photograph as in the 1940

photograph. A 5,OOO-barrel Norton Spheroid had been constructed at the western end of this
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tank field in the Gate "F" area. The Gate "F" area appeared to be mostly paved and was

intersected by several roadways. One small tank had been removed; one medium tank had also

been removed, but its foundation was visible as a light-colored circle.

In the 1951 photograph, a small storage tank with a floating roof had been removed from

the southeastern portion of the Site; the area was otherwise unchanged. In the 1959 photograph,

the spheroid in the Gate "F" area to the west had been removed and replaced by a rectangular

building. possibly a garage.

In the 1961 photograph, the only observed change was that six large storage tanks had

been removed from the northern part of the tank field. In the 1963 photograph, the Low Sulfur

Tank Field exhibited the same configuration as in 1961. Fill material was being placed in areas

where tanks had been removed in 1961. The building at the Gate "F" area observed in the 1959

and 1961 aerial photographs had been removed.

In the 1966 aerial photograph, the area was substantially modified. All of the tanks

except one had been removed and all structures at the Gate IOF"area had been removed; land

area, including the Gate "F" area. had been cleared and graded. By 1968. four large storage

tanks, each 150 feet in diameter and 56 feet in height. had been constructed in the tank field and

the last of the older tanks had been removed.

The only observed change in the 1970 photograph was that two additional tanks had been

constructed. The area appeared essentially unchanged in the 1974, 1977, and 1984 photographs.

The 1984 photograph showed that all the tanks were insulated with white Thermacon panels. In

both the 1989 and 1991 photographs, the area exhibited the same configuration as in 1984; many

cars were parked in the Gate "F" area.
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5.1.11.4 Discharges, Spills, and Releases

One spill greater than 100 gallons has been documented in the Low Sulfur Tank Field

(fable 5-2). The spill occurred in 1976, and consisted of approximately 142,800 gallons of No.

6 oil. The spill occurred in the vicinity of Tank 1069.

5.1.11.5 Areas of Potential Contamination

Areas of potential contamination include the ASTs, transformers, loading/unloading

areas, and the sewers and septic systems. A description of these areas is provided below.

5.1.11.5.1 Aboveground Storage Tanks

Six large ASTs, each 150 feet in diameter, are located in the Low Sulfur Tank Field.

These tanks were constructed between 1967 and 1969 and contain various fuel oils. From 1932

to 1966, up to 38 tanks were located in the area now occupied by the six large tanks. The

Gasoline Car Rack Pump House (No.6) was present in the area between at least 1932 through

1947. An Ethyl Mixing Pump House (No.4) was located in the area from at least 1932 through

1959. A 5,OOO-gallon capacity Norton Spheroid was located in the northwestern comer of the

area from at least 1947 through 1951.

5.1.11.5.2 Transformers

Substation C-2 is located at the south-central edge of the Low Sulfur Tank Field. One

transformer (Substation No. 17) was found to contain PCBs. The transformer was dechlorinated

in December 1986; approximately 110 gallons of PCB-containing oil were removed. According

to information provided by Site personnel, the transformer is still in service (fable 5-4). No

PCB-containing transformers are known to currently exist at the Bayonne Plant.
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5.1.11.5.3 Loading/Unloading Areas

In 1932. a truck loading rack was located along the southern edge of the Low Sulfur

Tank Field. A second truck loading rack was located in the northwestern comer of the area

from at least 1959 through 1961.

5.1.11.5.4 Sewers and Septic Systems

Based on a review of historic information. sewers were present at the Low Sulfur Tank

Field in 1945 (Esso Standard Oil Company 1945). Existing sewers discharge to the East Side

Treatment Plant (Figure 5-11). There are no septic systems at the Low Sulfur Tank Field.

5.1.11.6 IRM Activities

IRM activities in the Low Sulfur Tank Field include the evaluation of chromium slag.

the delineation of NAPL, and assessment of the sewer system. In 1993, ICF Kaiser collected

five shallow soil samples to delineate the potential environmental impact of chromium slag (lCF

Kaiser Engineers. Inc. 1993). Total chromium concentrations in the soil samples were below

500 mg/kg (15.4 to 104 mg/kg). Chromium slag nodules were not observed in the Low Sulfur

Tank Field (ICF Kaiser Engineers, Inc. 1993).

In November 1992. a small, shallow interceptor trench was installed on the southwest

side of Tank 1066 to intercept NAPL along the foundations of the tank. From May through

August 1993, DRAI conducted an IRM investigation in the Low Sulfur and Solvent Tank Fields

(Tank 1066). As previously described in Section 5.1.10 (Solvent Tank Field), the results of the

investigation indicated that a NAPL plume of predominantly gasoline components is present on

the groundwater in this area (Dan Raviv Associates, Inc. 1993b). The maximum apparent

NAPL thickness measured in monitoring wells in the Tank 1066 area was approximately 12.50

feet (Table 5-5). In June 1994, Geraghty & Miller conducted a VER pilot test in the Tank 1066

area (Geraghty & Miller, Inc. 1994c). Geraghty & Miller is currently designing an IRM that
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will consist of a VER remedial system to recover the floating NAPL plume in the Tank 1066

area.

IT Corporation is in the process of conducting a field evaluation of plant sewers. The

IRM field evaluation includes the cleaning and inspection of sewer piping. The results of the

field evaluation are not yet available.

5.1.12 Piers and East Side Treatment Plant Area

A description of the Piers and East Side Treatment Plant Area and details of its history

and operations are provided below.

5.1.12.1 Description and Boundaries

The Piers and East Side Treatment Plant Area is located in the eastern part of the Site

and comprises 8 acres of land and additional riparian acreage. The area is bounded by Upper

New York Bay on the north, east, and south; and the Solvent Tank Field to the west. The

eastern boundary of the area coincides approximately with the pier line. This area includes Piers

No.6 and No.7 (Figure 5-12).

5.1.12.2 Operations, Raw Materials, and Products

The Piers and East Side Treatment Plant Area contains-eight small tanks in three bermed

areas. The dates of construction of these tanks range from 1947 to 1991. Three of the tanks

contain recycled oil. The East Side Treatment Plant, which receives wastewater from storm and

process sewers throughout the Site, is also located in this area.

The solvent tank truck loading and unloading area consists of eight loading bays located

east of the Solvent Tank Field. All loading rack activities are directed from the central control

hOUse, and products are transferred to or from the Solvent Tank Field and the AV-Gas Tank
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Field via pipelines. A solvent drum filling and storage facility, which is currently idle, is also

located in this area. Several large in-facility pipes run from Pier No. 6 and Pier No. 7 to

various tank fields. There is a separate rack for emptying tank trucks near the railroad tracks.

Operations have not changed appreciably since the 1940s. In the 1920s, a barrel operation was

also present in the Pier No. 6 area.

5.1.12.3 Aerial Photograph Interpretation

Fourteen aerial photographs, spanning the time period from 1940 to 1991, were reviewed

to evaluate changes in operations and structures at the Piers and East Side Treatment Plant Area.

In the 1940 photograph, Pier No.6 and Pier No.7 were situated in their present locations. Pier

No. 7 appeared to be a wider wooden structure. Several small ships were docked at Pier No.

7; this pier was serviced by railroad spurs. A large oil/water separator with an adjacent outfall

basin was located on the northeastern point of land. Four small tanks, each 25 feet in diameter

and 25 to 30 feet in height, stood in a line adjacent to the separator. Two small areas of white

fill material were located adjacent to the separator and tanks. A large, light-colored barrel

filling building was located partially in this area to the southwest. Although the shape of the

shoreline has been slightly altered and large overhead pipelines were later added, the Piers and"

East Side Treatment Plant Area is similar today to its 1940 layout.

Part of this area was not shown in the 1947 photograph; however, most of this area

exhibited the same configuration as in 1940. Pier No.8, on the north side of the area, had been

partially destroyed. In the 1951 photograph, the area was only slightly modified. The barrel

filling building was partly dismantled and smaller. A large ship was docked at Pier No.6.

Most of the area was not visible in the 1959 aerial photograph. Expanded overhead

pipelines linked the piers in this area to the General and AV-Gas Tank Fields and the Asphalt

Plant and Exxon Chemicals Plant Areas. The area had not changed appreciably in the 1961 and

1963 photographs. A large ship was docked at Pier No.6 and a white plume, possibly stearn,

was visible near the shore on this pier (1963 photograph).
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In the 1966 aerial photograph, the basin between the separator and Pier No.7 had been

removed and filled. A new basin or separator had been constructed to the south of the existing

oil/water separator. No discharge lines from the separator and basin to the shore were visible.

The pipelines leading to Pier No. 6 were covered by a light-colored roof structure. The Piers

and East Side Treatment Plant were not visible in the 1968 photograph, but the area appeared

unchanged in 1970.

In the 1974 aerial photograph, the area appeared to have been modified since 1970. The

northernmost oil/water separator had been removed and only the oil/water separator that is

presently in service was evident. Pier No.7 had been modified and consisted of a narrow dock

with block-like supports.

In the 1977 photograph, the Piers and East Side Treatment Plant were not visible. The

1984, 1989, and 1991 photographs showed that the area exhibited the same configuration as in

1974.

5.1.12.4 Discharges, Spills, and Releases

Seventeen spills greater than 100 gallons have been documented at the Piers and East Side

Treatment Plant Area (fable 5-2). The spills have consisted of a variety of oils, fuels, and

solvents. Many of these spills have occurred in the waterway.

5.1.12.5 Areas of Potential Contamination

The areas of potential contamination include the ASTs, former chromium slag

depositional areas, oil/water separators, drum storage areas, loading/unloading areas,

transformers, sumps, the East Side Treatment Plant, and sewers and septic systems.
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5.1.12.5.1 Aboveground Storage Tanks

Eight small ASTs, each 20 feet or less in diameter, are currently located in the Piers and

East Side Treatment Plant Area (Figure 5-12). Most of the ASTs contain recycle oil. A 100-

gallon spill of blend oil occurred at Tank 1097 in the northern part. of this area in 1991 (Table

5-2). A slop oil pump house was located in the northern central part of the area from 1932 to

1959.

5.1.12.5.2 Former Chromium Slag Depositional Areas

Based on aerial photograph interpretations, review of plant records, and discussions with

Site personnel, there is no record of chromium slag deposition in the Piers and East Side

Treatment Plant Area (Fairchild 1994c). However, based on the results of the IRM investigation

of chromium contamination (lCF Kaiser Engineers, Inc. 1993), several areas in the Piers and

East Side Treatment Plant Area exhibit evidence of chromium slag deposition (Figure 5-12).

5.1.12.5.3 Oil/Water Separators

A 180 foot long oil/water separator was located in the northeastern comer of the Piers

and East Side Treatment Plant Area from at least 1932 through 1970. This separator was

probably constructed with concrete walls. Directly to the east of the separator was the Lower

Hook Separator Outfall Basin, which existed from 1931 to 1963 and consisted of an earthen

basin that likely received the separator effluent and discharged into Upper New York Bay. A

100 foot long oil/water separator, located in the eastern part of the area, is operated in

conjunction with the East Side Treatment Plant. The separator, which was constructed in 1963,

accepts storm-water runoff directly from most of the plant, and indirectly from the entire plant

because it accepts the effluent from the West Side Treatment Plant. Effluent from the East Side

Treatment Plant separator undergoes further treatment by sand filtration and activated carbon

filtration prior to being discharged to Upper New York Bay.
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5.1.12.5.4 Drum Storage Areas

The Cooperage and Light-Oil Filling Building was located in the southern corner of the

Piers and East Side Treatment Plant Area from at least 1918 through 1963. Sections of this

building and surrounding areas were used for barrel storage and filling. A barrel staging area

was located on the eastern shore adjacent to Pier No.6 from at least 1921 through 1963. The

contents of the barrels during this period are not known.

5.1.12.5.5 Loading/Unloading Areas

A truck loading/unloading area is currently located in the central part of the area,

adjacent to the East Side Treatment Plant. Vacuum trucks unload in this area.

Pier No.6 and Pier No. 7 are active docks located on the eastern extremity of the Piers

and East Side Treatment Plant Area. Pier No. 7 is a steel finger pier that was constructed in

1972 to replace part of the original pier purchased by Standard Oil Company (New Jersey) in

1930. Part of Pier No.7 consists of two parallel concrete (northern and southern) gantry walls

that extend to a depth of 10 feet.

5.1.12.5.6 Transformers

Substation No. 4 is located to the south of the East Side Treatment Plant. The

operational history and PCB content of transformers in this substation are unknown. According

to Plant personnel, currently existing transformers at the Bayonne Plant are not known to contain

PCB oils.

5.1.12.5.7 Sumps

Six sumps are located in the Piers and East Side Treatment Plant Area. Three pumped

and gravity sumps are located on the northern shoreline; these sumps discharge to the East Side
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Treatment Plant's oil/water separator. A fourth pumped sump, located in the northwestern

comer of the area, discharges to Tank 1097 in the central eastern part of the area. Two other

pumped sumps are located on the piers. The sumps collect incidental spills that may occur

during product transfer operations at the piers.

5.1.12.5.8 East Side Treatment Plant

The East Side Treatment Plant receives storm-water via sewers from the No. 2 Tank

Field, AV-Gas Tank Field, Asphalt Plant Area, No.3 Tank Field, General Tank Field, Solvent

Tank Field, Low Sulfur Tank Field, and the West Side Treatment Plant. Wastewater is treated

at the East Side Treatment Plant with an API oil/water gravity separator, deep bed sand filtration

units, and activated carbon filtration prior to being discharged into the Upper New York Bay.

The treatment plant is capable of pumping excess water, generated following heavy

rainfall events, to holding tanks for temporary storage to prevent untreated overflow. The East

Side Treatment Plant uses overflow tanks located in the General Tank Field.

5.1.12.5.9 Sewers and Septic Systems

Although one sewer system supports the operations of the entire facility, it is

geographically separated into two sewer networks: the east side and the west side. All of the

flow in the sewer lines is gravity driven. The primary wastewater influent is storm-water

runoff; however, the system also receives tank-bottom water, steam condensate, and pumped

groundwater. All wastewater is ultimately treated at the East Side Treatment Plant and

discharged into the Upper New York Bay at the surface-water outfall (DSNOO1) under

NJPDES-DSW Permit No. NJOOO2089. Wastewater collected on the west side of the Bayonne

Plant is pre-treated prior to being transferred to the east side sewer system. The only exception

is a separate chemical process sewer system that is totally contained within the Exxon Chemicals

Plant Area.
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The pre-treated wastewater transfer line transports water from the West Side Treatment

Plant to the East Side Treatment Plant using a former Low Pressure Salt Water Line. The line

is separate from the sewer system and the process waste lines of the Exxon Chemicals Plant.

A second clean water transfer line, that extends eastward from the Chemicals Plant to the East

Side Treatment Plant, has been sealed and is no longer used (Dan Raviv Associates, Inc. 1992a).

A review of historical information indicates that storm sewers were present in the Piers

and East Side Treatment Plant in 1945 (Esso Standard Oil Company 1945). Existing sewers are

shown on Figure 5-12. Sanitary facilities located at Pier No.6 and Pier No.7 each have 2,000-

gallon holding tanks.

5.1.12.6 IRM Activities

IRM investigations were conducted or are currently being conducted at the Piers and East

Side Treatment Plant Area to address chromium contamination, NAPL, and the Plant sewer

system. In 1993, ICF Kaiser collected three soil samples to delineate surficial chromium

contamination (ICF Kaiser Engineers, Inc. 1993). Two surface soil samples had total chromium

concentrations below 500 mg/kg (189 and 306 mg/kg). One soil sample collected from a berm

had a chromium concentration of 3,940 mg/kg. This area was identified by IeF Kaiser as a

visible area of chromium slag deposition (Figure 5-12).

A preliminary NAPL IRM investigation was conducted in the Pier No.7 area by ORAl

during the period from January through March 1994 (Dan Raviv Associates. Inc. 1994a). Prior

to conducting the preliminary investigation. 15 previously existing recovery wells were located

on the Pier No. 6 and Pier No.7 areas, of which four were being pumped. These wells were

installed in the 1970s and 1980s (Roy F. Weston, Inc. 1980; 1981a.b; 1986a,b,c). Historical

NAPL measurements taken between pecember 1991 and March 1993 by ORAl from existing

wells indicated floating NAPL was present in this area. NAPL thickness measurements ranged

from 0.01 to 3.27 feet (fable 5-5). The preliminary IRM investigation conducted by DRAI

consisted of a tidal investigation. short-term pumping tests. and NAPL sampling. During
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January 1994, seeps of NAPL were observed in Upper New York Bay along the bulkhead of

Pier No.7; these seeps appeared to coincide with very low spring tides.

The preliminary NAPL IRM investigation concluded that more than one type of NAPL

was present in the Pier No.7 area; NAPL thicknesses as measured in February 1994 in the Pier

No. 7 area ranged from 4 to 5 feet; the southern gantry wall may be acting as a partial hydraulic

barrier during high tide; and NAPL can potentially migrate beneath the gantry wall during low

tides into Upper New York Bay. Since many of the existing monitoring wells were too shallow

to adequately monitor NAPL thicknesses across the gantry wall, DRAI conducted a supplemental

IRM investigation during September and October 1994. The supplemental IRM investigation

includes the installation of two deep monitoring wells and two replacement wells, NAPL and

water-level measurement, step-drawdown tests, and pumping tests. The results of the

supplemental IRM investigation are not yet available.. Exxon is currently planning to install a

containment curtain and boom system along the Pier No. 7 bulkhead to contain NAPL and

prevent it from migrating into the bay.

IT Corporation is in the process of completing the IRM evaluation of the sewer system

at the Bayonne Plant. The field evaluation involves the cleaning and video inspection of the

sewer lines. The results of the sewer evaluation are not yet available.

5.1.13 DomesticTrade Area

A description of the Domestic Trade Area and details of its history and operations are

provided below.

5.1.13.1 Description and Boundaries

The Domestic Trade Area is located in the north-central part of the Site and comprises

6 acres bounded by the Lower Hook Road and the General Tank Field to the north and east, by
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railroad tracks and the AV-Gas Tank Field to the south, and by the City of Bayonne Municipal

Garage to the west (Figure 5-13).

5.1.13.2 Operations, Raw Materials, and Products

Retail distribution of fuels occurred in the Domestic Trade Area, which contains one

"miscellaneous" AST (Tank No. 1051, which is idle) and a multiple truck loading rack.

From at least 1925 through 1940, the northern part of the Domestic Trade Area was part

of the refinery; a series of cracking coils were present in the area. The Domestic Trade Area

has been essentially unchanged since 1966.

5.1.13.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate the changes in activities at the Domestic Trade Area. In the 1940 photograph, the

Domestic Trade Area was less developed and its use at that time is not known. In 1940, the

southern part of this area was covered by railroad tracks. The central part of the area contained

several small buildings, including an auxiliary pump house and four small tanks. The northern

half of the area was unoccupied, except for a series of dark trenches that may have comprised

an earthen oil/water separator. Light-colored, fill-like soil covered this northern part of the

Domestic Trade Area, which was called the Old Cracking Coil Area (Esso Standard Oil

Company of New Jersey 1945). It is not known what fill materials were used or what historical

structures existed.

The area exhibited the same configuration in the 1947 and 1951 photographs as in 1940;

however, Lower Hook Road in its present-day configuration bounded the area to the north. A

flare was present in this area near the four small tanks in the western comer (1947 photograph).
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In the 1959 aerial photograph, the small brick buildings and small tanks had been

removed and some filling had occurred in this area. Trucks were parked in this area along

Lower Hook Road. The pipeline rack originating in the Piers area to the east traversed the

Domestic Trade Area.

In the 1961 photograph, trucks were parked in the Domestic Trade Area and filling

activity continued. No changes were observed in the 1963 photograph.

In the 1966 photograph, the area was in the process of being developed north of the

pipeline rack that extended to the AV-Gas Tank Field, to the General Tank Field, and to Piers

No.6 and No.7. Much of this area was paved. The three buildings that currently exist in this

area had been constructed, including a garage and a covered truck rack. A small storage tank

had been built in the southeastern comer of the area. A review of all photographs since 1966

shows that the Domestic Trade Area did not change.

5.1.13.4 Discharges, Spills, and Releases

As indicated in Table 5-2, no spills greater than 100 gallons have been documented at

the Domestic Trade Area.

5.1.13.5 Areas of Potential Contamination

Areas of potential contamination at the Domestic Trade Area include the ASTs, USTs,

oil/water separators, loading/unloading areas, process areas, and sewers.

5.1.13.5.1 Aboveground Storage Tanks

There is currently one AST in the Domestic Trade Area; it is out of service. Four ASTs

and an auxiliary pump house were located in the western comer of this area from at least 1932
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through 1951; they may have been associated with former process areas to the west (Figure

5-13).

5.1.13.5.2 Underground Storage Tanks

Three USTs were or are currently located in the Domestic Trade Area (Figure 5-13).

Two of the USTs were removed some time after 1986, and no information is available regarding

their construction (Table 5-3). One UST contained waste oil and one contained diesel oil. The

third UST contains heating oil and remains in service. No information is available regarding

its construction.

5.1.13.5.3 Oil/Water Separators

A possible earthen separator was located in the northern part of the Domestic Trade Area

in 1940. However, the existence of a separator at this location could not be verified.

5.1.13.5.4 Loading/Unloading Areas

There is currently one truck loading rack in the Domestic Trade Area. It was probably

built in 1966, when this area was first used for domestic trade activities.

5. 1.13.5.5 Process Areas

Historical maps indicate that the northern part of the Domestic Trade Area contained 12

cracking coil units from at least 1925 through 1940. The cracking coil units converted heavy

oil fractions into gasoline.
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5.1.13.5.6 Sewers and Septic Systems

Review of historical maps indicates that sewers were present in the Domestic Trade Area

in 1945 (Esso Standard Oil Company 1945). The existing sewers in the area are routed to the

East Side Treatment Plant and are shown on Figure 5-13. There are no septic systems in this

area.

5.1.13.6 IRM Activities

. IRM activities in this area include the evaluation of the chromium slag and assessment

of the plant sewer system. In 1993, ICF Kaiser collected one surface soil sample in the

Domestic Trade Area to evaluate the impact of historical slag deposition at the Bayonne Plant

(lCF Kaiser Engineers, Inc. 1993). This sample had a total chromium concentration of 82.7

mg/kg. No visible areas of chromium slag were identified by ICF Kaiser (Figure 5-13).

The IRM investigation of the sewer system at the Bayonne Plant is currently ongoing.

The investigation, which is being performed by IT Corporation, involves the cleaning and

inspection of sewer lines. The results of the investigation are not yet available.

5.2 MISCELLANEOUS AREAS

The four miscellaneous areas at the Bayonne Plant, the Stockpile Area, the MDC

Building Area, the Utilities Area, and the Main Building Area, are described below.

5.2.1 Stockpile Area

A description of the Stockpile Area and details of its history and operations are presented

below.
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5.2.1.1 Description and Boundaries

The Stockpile Area (also referred to as the bone yard) is located at the westernmost

boundary of the Bayonne Plant and comprises 7 acres. It is bordered to the east by the Lube

Oil Area, to the south by IMTI property and Platty Kill Creek, and to the west and north by

IMTI. The Stockpile Area is currently vacant (Figure 5-14).

5.2.1.2 Operations, Raw Materials, and Products

Since about 1984, the Stockpile Area has been a vacant, unpaved lot used for the

temporary storage of scrap metal and other construction debris from former structures and

buildings.

Prior to the mid 1970s, the Stockpile Area was an active process area. It contained a

Wax Plant Building, a Phenol Lube Oil Treating Plant, and a MEK Dewaxing Plant, all of

which were integral parts of wax production and lube oil manufacturing.

In about 1921, the "F" pipe still, which was located primarily in the Lube Oil Area,

existed in the southeastern tip of the Stockpile Area. In the 1930s, a Wax Plant building was

constructed in the south-central portion of the area.

In 1934, the Phenol Lube Oil Treating Plant was constructed in the northeastern comer

of the area; the Phenol Lube Oil Treating Plant was used for phenol extraction of impurities

from lube oil to produce high quality lubricants. In approximately 1940, a transformer house,

which was probably ancillary to the Phenol Lube Oil Treating Plant, was built in the north-

central portion of the Stockpile Area. The Phenol Lube Oil Treating Plant was shut down about

1947 and was dismantled around 1951.

In 1950, the MEK Dewaxing Plant, which was in the center of the Stockpile Area, began

operation. The MEK Dewaxing Plant was built to replace the wax sweaters that existed along
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the western boundary of the Lube Oil Area. MEK was used as a solvent to extract wax from

petroleum distillate. Three additional filters were added to the MEK Dewaxing Plant in 1956t

increasing its size. In 1972t the MEK Dewaxing Plant was shut downt concurrent with the end

of wax production. at the Bayonne Plant.

5.2.1.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate the changes in activities at the Stockpile Area. In the 1940 photographt the Stockpile

Area contained tanks and process areas on the eastern side. On the northeastern section of the

areat 12 tankst each approximately 20 to 30 feet in diametert and several buildings and other

structures comprised a process area that was probably the former Phenol Lube Oil Treating

Plant. In the southeastern section of the areat approximately 30 tankst each 20 to 50 feet in

diametert were located adjacent to condenser stills. Several pipe stills and reducing stills were

located immediately to the east of these tanks in the Lube Oil Area. An octagonal-shaped

buildingt the Wax Plant Buildingt was located on the south side of this area along the Platty Kill

Creek. The western half of the Stockpile Area was unoccupied.

In the 1947 photographt the still in the southeastern part of the area and the Wax Plant

Building had been removed. Modifications had been made to the southern border of the area

along the Platty Kill Creek.

As seen in the 1951 photographt the MEK Dewaxing Plant had been constructed in the

central part of the Stockpile Area. This process area included a flare stackt two furnacest a

high-walled square buildingt several small tankst and ancillary piping. A pipeline connected this

process area to the Lube Oil Area to the east. The area formerly occupied by the Wax Plant

Building was unoccupied. A water discharge into the Platty Kill Creek was visible. The

northwestern part of the area remained unoccupiedt except for several small buildings and sheds.
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In the 1959 aerial photograph, the central building in the Phenol Lube Oil Treating Plant

in the northeastern part of the area had been removed. Several sheds were located in the

previously unoccupied northwestern comer of the area. The MEK Dewaxing Plant in the

southern part of the area was mostly unchanged, with the main building slightly expanded. The

discharge into the Platty Kill Creek was still visible.

As observed in the 1961 aerial photograph, most of the sheds in the northern part of this

area had been removed and only four small tanks existed where the Phenol Lube Oil Treating

Plant was once located. In the southern part of the area, the MEK Dewaxing Plant appeared

unchanged since 1959. The cooling water discharge into the Platty Kill Creek was visible. A

review of the 1963 photograph indicated that the Stockpile Area appeared unchanged since 1961.

In the 1966 aerial photograph, four tanks on the eastern side of the MEK Dewaxing Plant

had been removed, but the Plant was otherwise unchanged. The sheds and tanks north of the

MEK Dewaxing Plant had been removed and this part of the Stockpile Area was vacant. The

discharge from the MEK Dewaxing Plant into the Platty Kill Creek was visible.

In the 1974 aerial photograph, the MEK Dewaxing Plant had been dismantled .. Four

small tanks and a short pipeline remained in the area. The 1984 photograph showed that the

pipelines and all the tanks, except one, had been removed.

5.2.1.4 Discharges, Spills, and Releases

No spills greater than 100 gallons have been documented in the Stockpile Area (fable

5-2).

5.2.1.5 Areas of Potential Contamination

The areas of potential contamination in the Stockpile Area are the ASTs, former

chromium slag depositional areas, oil/water separators, transformers, and process units.
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Two to ten large ASTs were located along the eastern edge of the Stockpile Area from

at least 1921 through 1963 (Figure 5-14). Ten to 12 ASTs were located in the southeastern part

of the area from at least 1921 through 1947. Both of these groups of tanks may have serviced

the pipe stills located in the southeastern comer of the Stockpile Area and in the Lube Oil Area.

The tanks were 20 to 50 feet in diameter. The contents of the former tanks are unknown. A

group of three ASTs was located in the central portion of the Stockpile Area from at least 1940

through 1977. Another group of three ASTs was located in the southwestern comer of the area

from at least 1950 through 1977.

5.2.1.5.2 Chromium Slag Depositional Areas

Based on a review of historical aerial photographs, plant records, and discussions with

Plant personnel, chromium slag was not specifically known to have been deposited in the

Stockpile Area. Based on the results of the chromium IRM investigation, the southern third and

western edge of the area were observed to have a high density of visible chromium slag (ICF

Kaiser Engineers, Inc. 1993).

5.2.1.5.3 Oil/Water Separators

Two oil/water separator basins existed in the Stockpile Area. A 30 foot long separator

was located in the southwestern comer of the area from at least 1932 through 1947. Two

separators (in series) collectively comprising a 100 foot long basin were located in the central-

southern part of the area from 1940 to 1951 (Figure 5-5). Aerial photographs indicate that these

separators were constructed with concrete walls, and their location suggests that they may have

discharged to Platty Kill Creek.
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5.2. 1.5.4 Transformers

A transformer house was located in the northern part of the Stockpile Area from at least

1940 through 1953. The number and PCB content of the former transformers in this area are

not known.

5.2.1.5.5 Process Units

The Phenol Lube Oil Treating Plant was located in the northeastern portion of the

Stockpile Area and was in operation from 1934 to 1951. Several ASTs associated with the

Phenol Lube Oil Treating Plant were also located in this area from 1932 to 1963. The methods

of transfer of raw materials and finished products to and from the Phenol Lube Oil Treating

Plant and other process units in this area are not known.

Pipe stills were located in the southeastern comer of the Stockpile Area from at least

1921 through 1947. The pipe stills incorporated several towers or stacks, several high-walled

buildings, and ancillary piping.

The largest process unit located in the Stockpile Area was the MEK Dewaxing Plant.

This plant was reconstructed in the central portion of the area between 1947 and 1951, where

it existed until it was dismantled in 1972.

5.2.1.6 IRM: Activities

IRM activities conducted in the Stockpile Area include an evaluation of the potential

impact from chromium slag and the potential for NAPL to enter Platty Kill Creek. In 1993, ICF

Kaiser collected 11 soil samples at the Stockpile Area (lCF Kaiser Engineers, Inc. 1993). Two

samples had total chromium concentrations above 500 mg/kg (636 and 1,690 mg/kg);

concentrations in the other soil samples ranged between 38.8 and 216 mg/kg. As shown on
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Figure 5-14. the southern part of the Stockpile Area was observed to have a high density of

chromium slag (lCF Kaiser Engineers, Inc. 1993).

During 1994, DRAI conducted an "at peril" IRM investigation in the vicinity of Platty

Kill Creek. The investigation included the drilling of approximately 14 soil borings (pKBl

through PKB 14) along the western and southern boundary of the Stockpile Area and in the creek

bed (Figure 2-8). Fifteen monitoring wells (Monitoring Wells PKMW1 through PKMW15) were

installed in the vicinity of the Platty Kill Creek area. Other investigative activities included

water-level and NAPL measurements and NAPL sampling. NAPL thickness measurements

collected between December 1991 and March 1993, indicated NAPL thicknesses up to 3.9 feet

in Monitoring Well EB-19. The results of the "at peril" IRM investigation in the Platty Kill

Creek area are not yet available.

5.2.2 l\1DC Building Area

A description of the MDC Building Area and details of its history and operations are

provided below.

5.2.2.1 Description and Boundaries

The MDC Building Area is located in the southeastern part of the Site and comprises 5

acres of land and associated riparian acreage. It is bordered to the north by the Solvent and Low

Sulfur Tank Fields; to the west by the Constable Terminal Corporation property, to the south

by the confluence of the Kill Van Kull Waterway with Upper New York Bay, and to the east

by the Piers and East Side Treatment Plant Area. The MDC Building Area is currently occupied

by a large multi-story building, parking areas, and docking facilities (see Figure 5-15).
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5.2.2.2 Operations, Raw Materials, and Products

The MDC Building Area consists of the MDC Building and a small garage (the former

Butterworth Systems Building) in the southern comer. Covered rolloffs and covered soil piles

were temporarily stored in the parking area in the MDC Building Area. The MDC Building

Area was leased to Apple Freight Company from 1989 to 1990. A small rectangular parcel in

the western portion of the MDC Building Area has been leased by Exxon to Constable Terminal

Corporation since approximately 1960. This area is currently occupied by six aboveground

storage tanks.

The present MDC Building was constructed in 1914 for use as a box factory. From 1918

through 1963, the cooperage and light-oil filling building in the Piers and East Side Treatment

Plant Area extended into the eastern portion of the area. In 1921, a naphtha filling building

existed at the location of the present garage.

In 1959, the Marine Service Division of Esso Marine was transferred to the existing

MDC Building. After the MDC was established in 1965, a small building was erected in the

northern comer of the area. In 1972, a fuel station was located to the northeast of the Main

Building. The fuel station was used to refuel trucks that were used to distribute finished

products from the MDC Building. Three USTs that contained diesel were located just south of

the fuel station. The fuel station was removed in approximately 1984.

During the time that the MDC was in operation, drums were stored in the MDC Building

and in the surrounding yard.

5.2.2.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate changes in activities at the MDC Building Area. A review of the 1940 photograph

shows that several large buildings were located in this area. A garage was located partial Iy in

GERAGHTY & MILLER. INC. .~~
TIERRA-B-000470



5-92

the southwestern comer of the area. A large, dark-roofed rectangular building, occupied by

Butterworth Systems, Inc., was also located in the southwestern part of the area. Railroad spurs

and a loading platform were located on the east and west sides of this building. A light,

checkered-roof building in the center of the area was a Cooperage Building; it had an associated

shed and filling room. To the south of the Cooperage Building were two other buildings; these

buildings are labeled as the Saltwater Pump House and the Cook House on historical plant

drawings. A light-colored building in the northwest comer of the area, which had two adjacent

tanks, each 20 feet in diameter, was a barrel filling building. In the northern comer of the area

were several small buildings that included a pump house, manifold pits, and the Case & Can

Pump House. A transformer building was also located near these buildings. Along the shore

were Piers No.4 and No.5, which are made of concrete.

In the 1947 and 1951 photographs, the area appeared unchanged, except that the large,

light-colored building in the northeastern comer of the area was partially dismantled (1951

photograph).

In the 1959 aerial photograph, the building with the checkered roof (the Cooperage

Building) and the Saltwater Pump House and Cook House had been dismantled. As observed

in the 1961 photograph, a car parking lot was located to the east of the MDC Building.

In the 1963 photograph, the pump house and manifold building in the northern part of

this area had been removed. In the 1966 photograph, the former barrel filling building and two

adjacent tanks in the northeastern part of this area had been removed.

The only observable change to the MDC Building Area in the 1974 photograph was that

a small drum or other materials storage area existed in the southeastern comer of the MDC

Building parking lot. The 1977, 1984, 1989, and 1991 aerial photographs show that no changes

had occurred at the MDC Building Area, except that by 1984 the storage area in the southeastern

comer of the parking lot was no longer present.
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5.2.2.4 Discharges, Spills, and Releases

No spills greater than 100 gallons have been documented at the MDC Building Area.

5.2.2.5 Areas of Potential Contamination

Areas of potential contamination at the MDC Building Area include the USTs and the

sewers and septic systems.

5.2.2.5.1 Underground Storage Tanks

Three USTs formerly existed at the MDC Building Area. The USTs were historically

used to store diesel and were removed some time after 1986. Details of their capacity,

installation and removal dates, and integrity are not known (fable 5-2).

5.2.2.5.2 Drum Storage Areas

During the period of operations at the MDC Building Area, two drum storage areas are

known to have existed. The MDC Building and the area to the west (yard), and the area

adjacent to the garage were used to store barrels and drums for distribution and shipment.

5.2.2.5.3 Sewers and Septic Systems

Existing storm sewers in the MDC Building Area transmit surface-water runoff collected

in catch basins to the East Side Treatment Plant. A former discharge pipe is located along the

bulkhead to the southeast of the MDC Building. Storm-water was formerly discharged through

this outfall to Upper New York Bay in accordance with NJPDES-DSW Permit No.

NJ00289.024. One septic system, which includes a 2,OOO-gallon septic tank, is located to the

northeast of the MDC Building.
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5.2.2.6 IRM Activities

No IRM activities have been performed or are planned for the MDC Building Area.

5.2.3 Utilities Area

A description of the Utilities Area and details of its history and operations are provided

below.

5.2.3.1 Description and Boundaries

The Utilities Area is located in the west-central part of the Bayonne Plant and comprises

5 acres. It is bordered to the west by the Lube Oil Area, to the north by the No.2 Tank Field,

to the south by P.D.Q. Plastics and Gordon Terminal Service Company, and to the east by the

Exxon Chemicals Plant and Asphalt Plant Areas. The Utilities Area currently contains

buildings, structures, and a parking lot (Figure 5-16).

5.2.3.2 Operations, Raw Materials, and Products

The Utilities Area is an irregular-shaped parcel occupied by the Plant's Main Substation

and one AST. Several railroad spurs diagonally transect the parcel. The AST, Tank 998, is 90

feet in diameter and 48 feet in height, and contains storm-water. Two smaller ASTs, Tanks 994

and 995, were formerly located in the Utilities Area and were used to store fuel oil; these ASTs

were dismantled in 1993.

Prior to the 1920s, the Utilities Area was occupied by a Barrel Factory, a stave kiln,

. stave sheds, and a small boiler house. In 1940, the area was occupied by several buildings,

ASTs, and railroad tracks; at this time, the No. 2 Power Plant Building was located in the

eastern portion of the area and warehouses occupied the southwestern comer of the area. In

1951, the Central Boiler House was constructed, and by 1959, the power plant buildings in the
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northeastern part of the area had been dismantled. The Main Substation had been constructed

and the Boiler House had been demolished by 1989.

5.2.3.3 Aerial Photograph Interpretation

Fourteen aerial photographs spanning the time period from 1940 to 1991 were reviewed

to evaluate the changes in activities at the Utilities Area. In the 1940 photograph. this area was

occupied by several buildings and tanks. and railroad tracks ran north to south. A large storage

tank, 90 feet in diameter and 27 feet in height. was located in the north-central part of this area.

In the northeast comer were two light-colored buildings. In the eastern part of the area was the

No. 2 Power Plant building. To the east of the Power Plant were several other buildings and

four small tanks. Two banks of transformers were located on the north side of the Power Plant.

and to the south of the Power Plant was another building that was probably a pump house. In

the southeast comer was a tank that was part of a group of tanks in the No. 3 Tank Field to the

east. Also in the southeast was a light-colored circular area, which was likely the foundation

of a future tank. In the southwest comer, two light-colored, rectangular foundation areas may

represent the site of the future boiler house. To the west, was a storage and reclamation

building.

In the 1947 photograph, much of the area was filled with light-colored material and a

roadway had been constructed northwest to southeast across the area. The railroad tracks that

crossed the area north to south had been removed. The southeastern comer of the area was

unoccupied, except for the one tank that was part of the No.3 Tank Field. Warehouses in the

southwestern comer of the area had been modified and a large parking area had been built. A

railroad spur extended into this area. One warehouse located in this area was labeled on

historical plant drawings as the future boiler house.

In the 1951 aerial photograph, the northern part of this area appeared unchanged from

1947. In the southern part of this area, the warehouse was replaced by a high-walled building

with a tall stack that was the boiler house. A large storage tank, Tank 998, 90 feet in diameter
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and 48 feet in height, was constructed in 1949 in the southeastern corner of the Main Building

Area, adjacent to the boiler house. This tank was for boiler feed water and currently contains

storm-water. Two small tanks, Tanks 994 and 995, each 25 feet in diameter and 40 feet in

height, were also constructed in 1949 to the north of and adjacent to Tank 998. These tanks

were used to store storm-water. The initial Main Substation structure was constructed in this

area in 1948.

In the 1959 photograph, the Power Plant buildings in the northeastern part of the area

were dismantled, and trucks, sheds, and foundation structures occupied this location. In the

southern part of the area, the four large stacks at the boiler house were visible. In the 1961

photograph, construction activity continued at this site where the Power Plant buildings had been

located. The boiler house in the southern part of the area appeared operational and unchanged.

In the 1963 photograph, much of the area was graded and possibly paved. Construction

had been completed on a small building that is currently labeled Exxon Chemical No.2. The

Main Substation facilities were clearly visible and consisted of three electrical structures. The

boiler house in the southern part of the area was operational.

As seen in the 1966 and 1974 photographs, the Utilities Area was unchanged from 1963,

except that two tanks had been removed from the southeastern comer of the area (1974

photograph). These tanks were originally part of a line of tanks in the No.3 Tank Field.

The Utilities Area appeared unchanged in the 1984 photograph. In the 1989 photograph,

the Boiler House in the southern part of the Utilities Area had been dismantled and the ground

had been leveled. The area was unchanged in the 1991 aerial photograph. Two smaller ASTs,

Tanks 994 and 995, were dismantled in 1993.

5.2.3.4 Discharges, Spills, and Releases

No spills greater than 100 gallons have been documented in the Utilities Area.
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5.2.3.5 Areas of Potential Contamination

Areas of potential contamination in the Utilities Area include ASTs, transformers, and

sewers and septic systems.

5.2.3.5.1 Aboveground Storage Tanks

Approximately ten aboveground tanks were historically located in the Utilities Area.

Five tanks were situated in the south-central portion of the area from at least 1951 through 1984.

These tanks were associated with the Central Boiler House. Two tanks in the southeastern

portion of the Utilities Area existed from approximately 1951 through 1992 and stored fuel oil.

5.2.3.5.2 Transformers

Two transformers containing PCBs were removed from Substation E-l at the Utilities

Area (fable 5-4). No information is available regarding the operational history and integrity of

these transformers. According to plant personnel, no PCB-containing transformers currently

exist at the site.

5.2.3.5.3 Sewers and Septic Systems

The existing storm sewer system in the Utilities Area collects runoff and drains to the

West Side Treatment Plant. There are no septic systems in the Utilities Area.

5.2.3.6 IRM Activities

The "Chemical Plant Area NAPL IRM" activities, which involved the drilling of three

soil borings and installation of one monitoring well by Geraghty & Miller, were actually

conducted in the Utilities Area along the property boundary.
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5.2.4 Main Building Area

A description of the Main Building Area and details of its history and operations are

provided below.

5.2.4.1 Description and Boundaries

The Main Building Area is located in the northwestern part of the Bayonne Plant and is

comprised of 14 acres. It is bordered to the southeast by the No.2 Tank Field, to the northeast

by the Lehigh Valley Railroad, and to the west by the "A"-Hill Tank Field. The area contains

the Main Building and adjacent parking lots (Figure 5-17).

5.2.4.2 Operations, Raw Materials, and Products

The Main Building Area is a triangular parcel that is currently occupied by the Main

Building and adjacent parking lots, the Gate A entrance to the plant, a substation, and the IRPL

metering station. The Main Building consists of administrative offices currently occupied by

IMTI. A guard house and weighing station are located at the Gate A entrance. The IRPL

metering station remains out of service as a result of a rupture in the pipeline that occurred on

January I, 1990.

Although the Main Building Area currently serves as an administrative station and

entrance to the Bayonne Plant, the area has historically been an active process area. Prior to

the 1920s, the area was occupied by several buildings, process units, and ASTs. The process

units included reducing stills, condensers, sweetening stills, and stirring tanks. Several ASTs

were located in the northern portion of the area, and a Paraffine Boiler House and several pump

stations were located in the southwestern and central portions of the area. By 1921, refining

processes had been reduced. With the exception of the sweetening stills, that infringed onto the

Main Building Area from the present-day No.2 Tank Field, refining units were eliminated, and

the area was primarily occupied by ASTs. By 1951, the sweetening stills and buildings in the
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eastern portion of the area were dismantled. In 1959, most of the ASTs had been removed and

replaced by the Main Building and parking areas. A Welfare Building was located in the

southwestern portion of the area. By 1961, two remaining ASTs had been removed in the

northwestern corner of the area. By 1966, Avenue J had been expanded, and the Gate A guard

house and truck scale had been constructed. The Welfare Building had been removed and

converted to a parking area.

5.2.4.3 Aerial Photograph Interpretation

Fourteen aerial photographs, spanning the time period from 1940 to 1991, were reviewed

to evaluate the changes in activities at the Main Building Area. As observed on the 1940

photograph, the northern part of the Main Building Area was occupied by several ASTs, each

60 to 115 feet in diameter, enclosed in earthen fire banks. In the southwestern corner were

several buildings, including the Welfare Office and the bus station. Before 1940, this area was

occupied by a Paraffine Boiler House, two reducing stills, a condenser, and a compound

building. Also in 1940, a group of eight ASTs, each 40 feet in diameter and 40 feet in height,

was located in the southern part of the area. In the eastern part of the area were three small

tanks and several small buildings that were probably remnants of a line of pre-1940 sweetening

stills. A spur of the Lehigh Valley Railroad traversed the western comer of the area, and three

or four small unknown storage tanks were located in the extreme western corner.

As observed in the 1947 photograph, a parking lot had replaced a group of small tanks

in the southern part of this area. In the 1951 photograph, the storage tanks and buildings in the

western portion of this area remained unchanged. Light-colored fill material was placed along

the northern border of the tank berms adjacent to the Lehigh Valley Railroad. The buildings and

process area in the eastern part of the Main Building Area had been dismantled.

In the 1959 photograph, two large ASTs remained in the northwestern comer of this area.

All other tanks (four large, two medium, and eight small) had been removed and replaced by

the Main Building and adjacent parking lots in the central part of the area. The northern part
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of the area had been covered with a light-colored, graded material. The northeastern section of

the area was being used for storage, possibly for drums.

The 1961 aerial photograph shows that two ASTs had been removed from the

northwestern corner of this area. Light-colored fill material was still visible to the northeast of

the Main Building. The two small buildings adjacent to the Welfare Building in the southern

part of the area had been removed.

Filling activity was observed in the northwestern corner of the Main Building Area in the

1963 photograph. A light-colored building or garage had been constructed to the east of the

Main Building. The northeastern part of the area was used for parking trucks. In 1966,

Avenue J had been expanded and the gate entrance and truck scale had been constructed. The

Welfare Building in the southern part of the area had been removed and the area had been

converted to parking. The Main Building Area appeared unchanged in the 1970 and 1974 aerial

photographs.

In the 1984 photograph, the area north of the main building had new vegetation. A small

building, possibly a pump house, was located east of the Main Building, and storage activity had

ceased. The area appeared unchanged in the 1989 and 1991 aerial photographs.

5.2.4.4 Discharges, Spills, and Releases

No known spills above 100 gallons have been documented in the Main Building Area.

5.2.4.5 Areas of Potential Contamination

The areas of potential contamination at the Main Building Area include the ASTs, USTs,

former chromium slag depositional areas, oil/water separators, transformers, process areas,

sumps, and the sewers and septic systems.
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5.2.4.5.1 Aboveground Storage Tanks

The northern half of the Mairi Building Area contained 15 large ASTs in 1940; they had

all been removed by 1959 when the Main Building was constructed. A cluster of smaller tanks

in the southern part of the area and a line of small tanks in the eastern part of the area were

associated with the pre-1920 Paraffine Boiler House and sweetening stills, respectively. All

ASTs had been removed by 1961, and there were no documented spills from tanks in this area.

A pump house was located in the eastern part of this area until 1945, and another pump house,

called the Former Avenue J Pump House, was located in the western part of this area for an

unknown time period. In addition, the IRPL metering station was located in the eastern comer

of this area until the IRPL connecting Bayonne to Bayway was shut down in 1990.

5.2.4.5.2 Underground Storage Tanks

One 2,OOO-gallon UST containing unleaded gasoline was known to have existed in the

Main Building Area (fable 5-3). The UST was installed in 1979. Leak testing was performed

in 1982 and 1989. The UST passed the first leak test, but failed the test performed in 1989.

A notification of the release was provided to the NJDEP in August 1989 and the UST was

subsequently removed. A 2,OOO-gallonreplacement UST was installed in 1989 for the storage

of unleaded gasoline. This UST is currently in service and is located to the south of the Main

Building.

5.2.4.5.3 Former Chromium Slag Depositional Areas

Based on historical information, chromium slag was used as fill material beneath the

Main Building (Fairchild 1994c). However, as seen on Figure 5-17, chromium slag is generally

not present in other parts of the Main Building Area, except for a very small section in the

eastern comer, which was identified as having a high density of chromium slag nodules (leF

Kaiser Engineers, Inc. 1993).
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5.2.4.5.4 Oil/Water Separators

Two oil/water separators were located along the northeastern edge of the Main Building

Area and were probably associated with former process areas. One of the separators was

present in 1940; the other was present in 1945. The exact dates of operation and construction

of these separators are not known.

5.2.4.5.5 Transformers

One transformer at Substation F-2 was known to have contained PCB oils (fable 5-2).

This transformer was reportedly removed some time after 1986. According to Plant personnel,

there are currently no known transformers that contain PCB oils at the Bayonne Plant.

5.4.2.5.6 Process Areas

The Main Building Area was primarily a process area in the early 1900s through the

1940s. The Compound Building and stirring tanks were erected in the southern comer of the

Main Building Area. Kerosene was the main product, possibly as early as 1887. In 1915, two

reducing stills and a boiler house, which was referred to as the Paraffine Plant. were constructed

in the southern-central part of this area. The process areas described above had been removed

by the early 1920s. A line of sweetening stills was located in the eastern part of this area prior

to the 1920s until at least 1945.

The Main Building, in the central part of the Main Building Area, was constructed in the

early 1950s and operations were expanded from shops and store houses to "all service" facilities

in the early 196Os. The Office Lab was relocated to this building.
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5.2.4.5.7 Sumps

Four sumps are located in the Main Building Area. One sump (Gate A) is associated

with the storm sewer system and is located in the parking lot area adjacent to Gate A in the

southeastern part of the area. The other three sumps (Avenue J, Sump A, and Sump B) are

associated within a groundwater and NAPL recovery system known as the interceptor trench.

Details on the location and operations of the interceptor trench system are provided in Section

5.2.4.6 (IRM Activities).

5.2.4.5.8 Sewers and Septic Systems

Historical maps indicate that there were sewers at the Main Building Area prior to 1945

(Esso Standard Oil Company 1945). The existing storm sewers drain to the West Side

Treatment Plant. There are no septic systems in this area. Present buildings connect to the City

of Bayonne sanitary sewer system on Lower Hook Road.

5.2.4.6 IRM Activities

IRM activities in the Main Building Area are related to chromium and NAPL. In 1993,

ICF Kaiser collected three soil samples at the Main Building Area to evaluate the extent of

chromium slag (lCF Kaiser Engineers, Inc. 1993). Two soil samples had total chromium

concentration below 500 mg/kg (58.4 and 107 mg/kg), and one soil sample had a total chromium

concentration of 4,61 0 mg/kg. As shown on Figure 5-17, the area underneath the Main Building

Area was reported to have been filled with chromium slag (Fairchild 1994c).

ORAl has been conducting an IRM in the Main Building Area. The NAPL IRM focuses

on the interceptor trench. NAPL sampling events conducted between December 1991 and March

1993 indicate NAPL thicknesses of generally less than 0.6 foot. The interceptor trench is

located adjacent to the central portion of the northern property line. The 2,038 foot long

interceptor trench was installed to prevent off-site NAPL migration across the property line.
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The trench has been in operation since the early part of 1977. The source of the NAPL in the

area is not known but, based on anecdotal communications, appears to have been related to

historical spills.

Two sumps (Sump A and Sump B) are associated with the 2,038 foot long interceptor

trench. Sump A, which is a pumped sump, is located along the northeastern side of the Main

Building Area. Sump A collects effluent from the interceptor trench, and discharges to the West

Side Treatment System. Sump B, which is located near Sump A, serves as a backup in case

Sump A fails. A 200 foot long interceptor trench is located within the adjacent leI Americas,

Inc. property to the west of the 2,038 foot long trench. A separate pumped sump (the Avenue

J Sump) is located within 30 feet north of the northwestern end of the 2,038 foot long

interceptor. The effluent from the 200 foot long trench may discharge to the Avenue J Sump.

Liquids collected in the Avenue J Sump are pumped to the West Side Treatment Plant.

Prior to the initiation of IRM activities by ORAl in the area of the interceptor trench, a

network of 11 monitoring wells existed in the area adjacent to the interceptor trench. Additional

monitoring wells were found in this area as a result of ORAl's well integrity survey conducted

in August 1993 (Dan Raviv Associates, Inc. 1993d). In August 1994, ORAl installed six

additional wells in the interceptor trench area. A performance evaluation of the entire system

was conducted to evaluate the hydraulic gradient and flow to the trench. IRM activities in the

Interceptor Trench Area are ongoing and the results and findings have not yet been reported.
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6.0 DATA NEEDS

Geraghty & Miller's review of site history information has resulted in the identification

of the following data needs related to the evaluation of the potential environmental impacts of

past or present Plant activities. Due to the extensive operational history (more than 115 years)

and limited plant historical records for the period of the early 1900s, it is difficult to identify all

potential sources of contamination that existed at the Bayonne Plant. However, the data needs

identified as a result of the site history review are being adequately addressed in Phase IA of the

RI.

1. Discrepancies and anomalies exist in the available stratigraphic data for the Site.

The stratigraphic units, distribution and thickness of unconsolidated deposits, and

depth to bedrock across the entire site area require further delineation. This data

need is being addressed as part of the Phase IA RI.

2. There are insufficient sample collection points (groundwater monitoring wells) in

many areas of the Site. Existing monitoring wells will provide groundwater flow

data for the Lube Oil Area, "A"-Hill Tank Field, Pier No. I, Low Sulfur and

Solvent Tank Fields, Interceptor Trench Area, and Piers No. 6 and 7. Data

needs exist within the central area of the Plant and within the areal coverage of

the existing well network in the previously mentioned operational areas.

Consequently, insufficient site-wide data exist to develop a groundwater flow

model that can identify (1) the interaction of groundwater flow between the

unconsolidated zone and the surface-water bodies bordering the Site, (2) the flow

direction of floating NAPL and of dissolved-phase groundwater contaminants, (3)

the tidal effects exerted by Upper New York Bay and the Kill Van Kull Waterway

on the groundwater, and (4) the vertical flow gradients between the various

hydrogeologic units at the Site.

3. Quantitative hydrogeologic data currently exist only for areas of the Site in which

IRM investigations have been conducted (Le., the Low Sulfur and Solvent Tank
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Fields, the Pier No.7 area, and the Pier No. 1 area [helipad area]). Insufficient

quantitative hydrogeologic data (i.e., hydraulic conductivity, transmissivity,

storativity, and vertical gradients) are available on a site-wide basis for the

various hydrogeologic units underlying the Bayonne Plant.

4. Groundwater quality data for the Site are limited to physical measurements of

NAPL thickness in existing monitoring wells and recovery wells. Groundwater

quality data do not currently exist for potential dissolved hydrocarbon, chemical,

and refinery-related contaminants that may potentially be present under the

Bayonne Plant as a result of historical operations. Insufficient groundwater

quality data exist for total petroleum hydrocarbons (TPH) , volatile organic

compounds (VOCs) , semi-volatile organic compounds (SVOCs), pesticides/PCBs,

and metals.

5. Soil quality data at the Bayonne Plant are limited to the results of the surficial

sampling (0 to 2 feet) for total and hexavalent chromium and of selected TPH

sampling associated with previous excavation and construction activities (e.g., the

construction of a containment system in the Lube Oil Area). Insufficient soil

quality data exist to characterize the surficial and subsurface soil quality at the

Bayonne Plant.

G:\APROJl!CI'\EXXON\NJ0212.022\REPORTS\SHR-SEC6.RPT
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GWSSARY OF REFINERY
TERMS RELATING TO TIlE OIL REFINING PROCESS

AND THE RESULTING PRODUCTS AT TIlE
BAYONNE PLANT. BAYONNE. NEW JERSEY

Aboveground Storage Tank CAST)

Acto

API Separator

Asphalt Oxidation Unit

Asphalt

Colprovia Asphalt Pans

Atmospheric Unit

AV-Gas

Vessel used to contain liquids. Typically
cylindrical and constructed of carbon steel and
occasionally of fiberglass-reinforced plastic.
Built on foundations. Some have multiple
internal compartments. Roof design is related to
the volatility of the liquid being stored and
includes fixed, fixed cone, floating, and internal
floating types. All are filled by pipeline with
pumps and valves; all have some type of
secondary containment system such as concrete
walls or earthen berms or fire banks that use a
drainage system for storm water runoff and
potential spillage that incorporates an oil/water
separator.

Sodium sulfonate soap produced in the specialties
section of the Exxon Chemicals Plant.

An American Petroleum Institute (API) separator
is an oil/water separator that is constructed and
operated according to API protocols and typically
consists of a concrete-walled basin.

A process unit that injects air into a base grade
asphalt to alter its physical properties.

Black to brown bituminous material obtained as
a residue of petroleum refining; consists chiefly
of hydrocarbons.

Small tanks that stored processed crude from
refining stills. Colprovia probably refers to the
type or origin of the crude oil.

A process unit attached to a pipe still to produce
liquid hydrocarbons. The atmospheric unit drew
off fractions of product. This is also a unit of
measurement.

Aviation gasoline.
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Boiler House

Bulk Wax Gravity Tank

Cesium Vault

Chromium Slag

Cinder

Clay Filter Burners

Condenser

Cooperage Building

Cracking Coil Units

GL-2

Coal-fired (pre-1930) and oil-fired steam-
generating plants.

An elevated shipping tank for filling tank trucks
by gravity.

A concrete-walled building in the Exxon
Chemicals Plant Area that housed a lead cylinder
containing a bar of Cobalt 60. Because Cobalt 60
decays to cesium, the vault is called the cesium
vault.

Pellets, pebbles, and nodules of chromium and
chromium oxide generated by chromium smelting
operations, probably from the scum that floats on
top of molten chromium. Chromium slag was
used at the Bayonne Plant and other industrial
facilities as an inexpensive fill material,
especial Iy for preloading the ground surface
before construction of large tanks and buildings.

Fragments of ash, or partially burned coal, and
other miscellaneous materials that may have been
placed in an incinerator. Used as a fill material.

Used to regenerate the clay or bauxite utilized for
filtering wax products. Burners removed
impurities from the clay.

A process unit that cooled distilled vapor phase
hydrocarbons to the liquid phase.

A structure within which asphalt was oxidized
and packaged.

Process units that convert heavy fractions to
gasoline.
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Crude Still

Cutback

Diesel

Fire Bank

Fire Fighting Training Field

Flit

Foam Building

Gasoline

Glue Factory

GL-3

The earliest mechanism used for petroleum
distillation. Crude stills (also termed batch stills)
consisted of furnaces and a row of heated tanks
that contained progressively lighter distillates
drawn from preceding tanks. They were capable
of refining crude oil into kerosene. Crude stills
were a type of continuous still: horizontal drums
heated from below by coal or oil into which
crude or other petroleum products were
continuously fed.

Any end product from a process unit that is fed
back into the unit for reprocessing. Also used to
describe a substandard product that may be in
storage awaiting reprocessing, disposal or
blending. Cutback asphalt was asphalt that was
thinned using kerosene or other rapid cure
solvents. The process was used to make different
grades of asphalt.

A blend of petroleum hydrocarbons used as motor
fuel.

An earthen, brick, or concrete wall surrounding
tanks used to contain spills, fires, or explosions.

An open area that existed in the northwestern
corner of the General Tank Field from 1981 to
1982.

The brand name of a white oil insecticide
produced in the specialties section of the Lube
Oil Area. Flit is an acronym for fleas, lice,
insects, and ticks.

A fire control pump house capable of producing
foam from a protein-based concentrate that were
used to fight oil fires.

A fuel used in internal-combustion engines,
consisting of a blend of several products of
natural gas and petroleum.

An old portion of the Barrel Plant In which
wooden barrels were fabricated.
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GL-4

Heating Oil A distillate fuel generally used for residential
heating.

Hivisfuel Furnace A furnace moved in 1958 from the Central Boiler
House, where it heated high viscosity fuel, stored
the Asphalt Plant Area. Associated with the
furnace was a closed loop piping system that
circulated oil. The hivisfuel furnace is integrated
with the current Asphalt Plant hot oil transfer
system and is referred to as the Hot Oil Furnace.

Hydraulic Oil An oil used in hydraulic cylinders and lines; high
quality lubrication oil capable of withstanding
high heat and pressure.

Inter-Refinery Pipeline (IRPL) One 12-inch and two 8-inch pipelines that
connected the Bayway Refinery to the Bayonne
Plant from the 1930s (estimated) until January
1990 when a rupture occurred near the Bayway
pier. The IRPL carried powerformer feed, jet
fuel, kerosene, heating oil, diesel, and low sulfur
fuel oil.

Kerosene A fuel, solvent, and thinner, very similar to
heating oil.

Lube Oil A lubrication or lubricating oil.

Methyl Ethyl Ketone (MEK) A substance used as a solvent to filter wax; the
MEK Plant replaced the sweaters.

Mistol The brand name of medicated nose drops made
from products manufactured in the specialties
section of the Lube Oil Area.

NAP Acid Tank Field Constructed in 1921; tanks contained napthenic
(NAP) acid used in the Case & Can Plant.

Necton A base grade of lubricating oil.

No.2 Plant A general name given to the former process areas
located north of the railroad tracks that divide the
Bayonne Plant.

No.2 Fuel Oil A grade of heating oil.
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GL-5

No.3 Plant A general name given to the former process areas
located south of the railroad tracks that divide the
Bayonne Plant.

Nujol A mineral oil laxative produced in the specialties
section of the Lube Oil Area.

Occipular Co-Polymer (OCP) Warehouse Formerly located in the Exxon Chemicals Plant,
the building housed operations related to viscosity
improvement additives.

Paraffine A waxy, crystalline, flammable substance
obtained from distillates of petroleum that is a
complex mixture of hydrocarbons and is used
chiefly in coating and sealing, in candles, in
rubber compounding, and in pharmaceuticals and
cosmetics; any of various mixtures of similar
hydrocarbons including mixtures that are semi-
solid or oily; alkane; kerosene ..

Paraflow Plant A process area that manufactured a "pour
depressant" lube oil additive.

Paramins Referred to as the trade name of Exxon Chemical
Company.

Parapoid Plant A process area that manufactured a "viscosity
improver" lube oil additive.

Phenol Plant A process area that processed ordinary grades of
lube oil to a high-grade premium product by
removing undesirable low-grade constituents
using phenol as a medium.

Pipe Still A fractionating tower, furnace pumps, and
control equipment used to produce petroleum
products.

Pitch Still A process unit that reduced crude oil to an
asphalt component.

Pitch Similar to asphalt; a black or dark viscous
substance obtained as a residue in the distillation
of organic materials and especially tars.

Porocel Plant A trade name for a plant that filtered wax through
bauxite.
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Powerfonner Feed

Preload

Process Gas Oil (PGO)

Pump House

Recycled Oil

Reducing Still

Refined Wax

Separator Outfall

Separator Bottoms

GL-6

The powerforming process was a proprietary
name for the petroleum reforming process in
which catalytically promoted chemical reactions
converted low octane feed components into high
octane products called reformate. Powerformer
feed is liquid naphtha, a light grade oil generated
in the atmospheric pipe stills. Powerformer feed
for operations at the Bayway Refinery was stored
in several ASTs at Bayonne. No powerformer
operations were conducted at the Bayonne Plant.

Any type of fill material placed in bulk at the site
of a large storage tank or building prior to
foundation construction in order to prepare the
ground for the weight of the tank by compressing
organic or miscellaneous fill on the site. The use
of preload material that contained chromium slag
was documented for one tank foundation at the
Bayonne Plant and was also used for grading and
for tank berm construction.

The fraction of crude oil that is heavier than
middle distillates and lighter than asphalt/pitch.
The process gas oil is sent from the pipe stills to
the catalytic cracking unit for further refining.
"Bayway PGO" has been stored in several ASTs
at Bayonne.

A building or structure that housed process
pumps handling various liquids.

A waste oil generated from various petroleum
storage and blending operations.

An old 1900 process unit that further reduced
fractions of hydrocarbons to lighter components.

A pure and highest grade of wax used for food
products, crayons, etc.

A pipe or open flume into which the water
effluent from an oil/water separator drains;
historically many separator outfalls discharged
directly to water bodies or settling basins.

A sludge residue that sinks to the bottom of
oil/water separators.
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GL-7

SGEM Tank Field Steam generation energy management (SGEM)
complex that included a city water tank and two
fuel storage tanks; associated with the new boiler
house complex.

Shell Stills Same as crude stills.

Solvent Drum Filling Building A building housing filling and conveyor
equipment to fill 55-gallon steel drums.

Stave StilI Possibly a stave kiln.

Substation A subsidiary station in which electric current is
transformed; contains one or more transformers.

Sump A pit at the lowest point in a drainage system that
often has a fixed pump used to remove collected
liquids.

Superflo A highly refined lubricating oil containing various
additives and used as a premium motor oil.

Sweater or Wax Sweater A process unit that separates oil from wax by
heating and cooling the material in trays
containing coils.

Sweetening Still Sweetening is the process in which
desulfurization occurs; desulfurization removes
unwanted sulfurs that normally exist in crude
oils.

Tank Bottoms The material that accumulates in the bottom of
storage tanks, consisting of oil, water, and the
solids that settle out of petroleum products.

Teresstic A blended grade of lubricating oils.

Tetra Ethyl Lead The additive used to make leaded gasoline; also
called organic lead.

Transformer A unit that converts high voltage electricity into
lower voltage electricity.

Truck Loading Rack An area where tank trucks are filled, usually
from an overhead pipeline.
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Twenty-Five Cycle Power

Underground Storage Tank (UST)

Vacuum Still

Varsol

Wax

Wax Hot House and Cook Building

Wax Hydrogenation

Wax Filter

Wax Separator/Paraffine Separator

White Oil
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GL-8

An old former electrical generator in use before
60-cycle power came into use.

A carbon steel or fiberglass vessel buried below
ground surface used for storing liquids such as
waste oils, heating oils, or gasoline.

A process unit that reran pressed oil; pressed oil
has been squeezed from wax.

A petroleum-based naphtha solvent.

A solid substance of mineral origin consisting of
higher hydrocarbons.

A building used to heat wax for processing with
steam.

A process to further refine wax with hydrogen to
further remove impurities.

A unit that separates oil from wax.

A compartmented concrete separator in which
floating hydrocarbons that were skimmed off as
liquids flowed from one compartment to the next
for further treatment.

A mineral oil produced by treating base oil
feedstock with sulfuric acid and caustic soda to
remove sulfides.
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Page I of 15
Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant. Bayonne, New Jersey.

........... --,_.,.

New Original East North
Boring Number Boring Number Coordinate Coordinate

BOO1 B-1 9,783 10,700
B002 B-2 9,878 10,700
B003 B-3 9,971 10,700
B004 B-4 9,972 10,809
BOOS B-4A 9,972 10,811
BOO6 B-5 10,005 10,936
B007 B-6A 10,013 11,096
B008 B-7 9,880 10,860
B009 B-8 9,816 11,086
BOlO B·9C 9,777 10,937
BOll B-IOA 9,880 10,973
B012 B-A 12,221 11,390
B013 3 9,220 9,940
B014 B-B 12,221 11,223
BOIS B-1 10,872 11,073
B016 B-2 10,956 11,088
B017 B-3 11,048 11,082
B018 B-4 11,147 11,082
B019 B-5 11,249 11,091
B020 B-6 10,857 10,952
B021 B-7 10,963 10,944
B022 B-8 11,017 10,984
B023 B-9 11,147 10,952
B024 B-I01 11,234- 10,986
B025 B-11 10,854 10,883
B026 B-12 10,964 10,883
B027 B-13 11,058 10,883
B028 B-14 11,153 10,883
B029 B-15C 11,255 10,888
B030 B-4 12,763 11,886
B031 B-5 12,970 11,862
B032 B-6 13,398 11,910
B033 B-7 13,422 11,991
B034 B-8 13,345 11,910
B035 B-9 12,593 11,902
B036 B-1 12,516 11,902
B037 B-2 12,507 11,827
B038 B-3 12,439 11,910
B039 1 9,152 10,426
B040 2 9,132 10,420
B053 1 9,204 9,820
B054 2 9,340 9,820
BOSS 4 9,340 9,940
B056 5 9,220 10,060
B057 6 9,340 10,060
B058 7 9,220 10,180
B059 8 9,340 10,180
B060 9 9,460 10,180

Footnotes are on page 15 of this table.
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Table 2-t. Soil Boring Identification Numbers, Exxon Company Plant. Bayonne. New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B061 10 9,220 10,300
B062 11 9.332 10,300
B063 12F 9,488 10.247
B064 13 9,232 10,420
B065 14 9,340 10,420
B066 IS 9,460 10,420
B067 16 9,340 10,540
B068 17 9,460 10.540
B069 18 9,340 10,660
B070 19 9,316 10,790
B07l 20 9,340 10,900
B072 21 9,460 10,900
B073 22H 9,092 11,040
B074 23 9,220 11,020
B075 24 9.100 11.140
B076 25 9.220 11,140
B077 27 9,340 11.260
B078 CB-3 9,027 9,835
B079 CB-4 9,011 9.835
B080 CB-S 9,028 9.975
B081 CB-6 9,012 9,975
B082 CB-7 9,039 10,113
B083 CB-S 9,014 10,113
B084 CB-9 9,047 10,165
B085 CB-IO 9,100 10,177
B086 CB-ll 9,047 10,230
B087 CB-12 9,100 10,243
B088 CB-13 9,047 10,293
B089 CB·14 9,100 10,293
B090 CBA 9,069 10,250
B091 CBB 9,073 10,205
B092 CBC 9,075 10,143
B093 CB-I 9,579 11,090
B094 CB·2 9,554 11,071
B095 CB-15 9,705 10,320
B096 CB-16 9,675 10,285
B097 CB-32 9,438 9,897
B098 CB·33 9,530 9,980
B099 CB-34 9,515 9,883
8100 CB-35 9,559 9,917
BIOI CB·36 9,627 9,918
BI02 CB-37 9,610 9,853
BI03 CB-38 9,560 9,788
B104 B-1 9,468 9,849
BI05 B-2 9,468 9,791
BI06 B-3 9,429 9,762
BI07 B-4 9.499 9,697
BI08 8-5 9,517 9,787

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

BI09 B-6 9,550 9,840
BllO B-7 9,600 9,732
Blll B-8 9,634 9,767
B1l2 B-9 9,674 9,830
BI13 B-1 9,767 11,335
B1l4 B-2 9,449 11,255
B1l5 B-3 9,502 11,213
B116 B-4 9,460 11,145
B1l7 B-5 9,803 10,768
B1l8 B-6A 9,500 10,792
B1l9 B-7 9,762 10,641
B120 B-8 9,486 10,648
B121 B-9 9,517 10,430
BI22 B-1O 9,971 10,278
BI23 B-II 9,844 10,238
BI24 B-12 9,664 10,203
BI25 B-13 9,552 10,252
BI26 B-15A 9,546 9,387
BI27 B-16A 9,347 9,616
BI28 B-17 9,196 9,648
BI29 B-I8 9,448 11,277
B130 B-19 9,476 10,992
B131 CB-37 (g) 9,684 10,655
B132 CB-38 (g) 9,729 10,632
B133 CB-39 (g) 9,626 10,573
B134 CB-40 (g) 9,607 10,524
B135 1 9,669 9,523
B136 2 9,627 9,540
B137 3 9,633 9,446
B138 4 9,555 9,444
B150 I 14,868 11,649
B151 2 15,024 11,599
B152 3 15,200 11,541
B153 4 15,390 11,479
BI54 5 15,490 11,447
B155 6 15,665 11,390
BI56 B-1 13,731 12,370
B157 B-2 13,684 12,415
B158 B-3 13,760 12,220
B159 B-4 13,674 12,220
B160 B-5 13,760 12,043
BI61 B-6 13,671 12,036
B162 B-7 13,811 11,899
B163 B-8 13,813 11,813
BI64 B-9 13,628 11,900
B165 B-1O 13,634 11,817
B166 B-ll 13,464 11,912
B167 B-12 13,464 11,821

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant. Bayorme, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B168 B-13 13,274 11,913
B169 B-14 13,274 11,822
B170 B-15 13,094 11,912
B171 B-16 13,094 11,823
BI72 B-17 12,779 12,274
B173 B-18 12,725 12,245
B174 B-19 12,859 11,756
B175 B-20 12,874 11,828
B176 B-21 12,797 11,825
BI77 H-l 13,575 11,193
B178 H-2 13,649 11,120
B179 H-3 13,626 11,069
B180 H-4 13,524 11,069
B181 H-5 13,502 11,122
B182 H~ 13,576 11,121
B183 H-7 13,354 1l,231
B184 H-8 13,428 11,151
B185 H-9 13,354 11,079
BI86 H-1O 13,354 11,151
B187 H-11 13,131 11,256
B188 H-12 13,205 11,183
B189 H-13 13,131 11,108
B190 H-13A 13,130 11,093
B191 H-13B 13,095 11,102
B192 H-13C 13,192 11,117
B193 H-14 13,057 11,184
B194 H-15 13,131 11,183
B195 H-16 13,280 11,445
B196 H-17 13,353 11,371
B197 H-18 13,280 11,298
B198 H-19 13,204 11,371
B199 H-20 13,280 11,371
B200 H-21 13,013 11,445
B201 H-22 13,086 1l,369
B202 H-23 13,013 11,298
B203 H-24 12,937 11,369
B204 H·25 12,844 11,186
B205 A 12,357 12,795
B206 B 13,500 12,795
B207 A 11,583 10,981
B208 B 11,670 10,966
B209 C 11,648 11,023
B210 B-8 10,985 9,427
B211 B-9 11,005 9,595
B212 B-1O 11,003 9,700
B213 B-ll 10,998 9,815
B214 B-12 10,998 9,940
B215 B-13 11,000 10,043

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B216 B·14 11,086 9,370
B217 B-15 11,077 9,797
B218 B-16 11,097 9,931
8219 B-17 11,090 10,043
B220 B·18 11.143 9,616
B221 B-19 11,216 9,530
B222 8-20 11,236 9,638
B223 B-2 I 11,211 9,769
B224 B·22 11,183 9,930
B225 B-23 11,192 10,043
B226 I 11,000 12,388
B227 6 11.125 13,000
B228 B-2 9,745 10,790
B229 B-3 9,719 10,903
B230 101 13.275 10,450
B231 102 13,580 10,350
B232 103 13,740 10,350
B233 104 13,410 10,365
B234 B4 11,406 11,102
B235 B-5 11,447 11,102
B236 68-1 9,396 10,155
B237 68-2 9,397 10,225
B238 IA 8,868 11,138
B239 2A 8,800 11,006
B240 3A 8,906 10,903
B241 4A 8,842 10,771
B242 5A 8,942 10,696
B243 6A 8,860 10,611
B244 W-I 13,576 11,039
B245 W-2 12,884 11,290
B246 W-3 12,920 11,228
B247 W4 12,844 11,164
B248 W-6 12,726 11,345
B249 W-7 12,576 11,345
B250 W-8 12,546 12,080
B251 W-9 12,506 12,148
B252 W·lO 12,482 12,216
B253 W-l1 12,662 12,380
B254 W-12 12,658 12,450
B255 W-13 12,772 12,480
B256 W-14 12,728 12,420
8257 W-15 12,724 12,576
B258 W-16 12,776 12,708
B259 W-17 12,430 12,150
B260 W-18 12,532 12.214
B261 B-6 14,429 11,599
B262 B-7 14,393 11,481
B263 B-I0 14,341 11,559

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant. Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B264 B-8 14,250 11,520
B265 B·9 14,281 11,638
B266 B-ll 14,144 11,666
B267 B-12 14,047 11,713
B268 B·l 14,479 11,341
B269 B-2 14,497 11,429
B270 B-3 1.4,440 11,395
B271 B-1 11,925 10,477
B272 B-2 12,098 10,444
B273 B-3 12,020 10,467
B274 B-4 12,086 10,521
B275 B-5 11,951 10,417
B276 B.-6 12,141 10,636
B277 B-7 12,138 10,533
B278 B-8 12,301 10,575
B279 B·9 12,265 10,684
B280 B-lO 12,230 10,593
B281 W-21 12,654 12,206
B282 W·22 12,760 12,211
B283 W-23 12,762 12,098
B284 W-32 12,659 12,163
B285 BAY 74·1 14,426 11,607
B286 BAY 74-2 14,375 11,407
B287 BAY 74-3 14,347 11,407
B288 T1 12,497 12,426
B289 T2 12,502 12,346
B290 T3 12,437 12,455
B291 T4 12,500 12,498
B292 T5 12,302 12,289
B293 T6 12,353 12,340
B294 T7 12,353 12,235
B295 T8 12,246 12,235
B296 T9 12,250 12,345
B297 B-1 9,986 9,419
B298 B-2 9,996 9,398
B299 B-3 9,984 9,457
B300 B-4 9,975 9,469
B301 B-5 9,959 9,504
B302 22 12,435 12,077
B303 23 12,585 12,170
B304 24 12,546 12,482
B305 25 12,550 12,307
B306 26 12,834 12,390
B307 27 12,663 12,310
B308 28 12,451 11,792
B309 29 12,532 11,927
B310 30 12,677 11,827
B311 31 12,732 11,895

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B312 32 12,852 11,909
B313 33 13,009 11,846
B314 34 13,178 11,915
B315 35 12,674 12,510
B316 36 12,678 11,975
B311 37 12,169 11,979
B318 38 12,902 11,982
8319 39 13,009 11,981
B320 CB-62 1I,798 11,641
B321 CB-63 11,765 11,515
8322 CB-64 11,860 11,512
B323 CB-65 11,970 11,513
B324 CB-66 11,940 11,602
B325 CB-61 II,615 11,556
8326 CB-68 11,521 11,554
B327 CB-69 11,436 11,560
B328 CB-70 II,298 11,574
B329 CB-71 11,215 11,580
B330 CB-72 11,223 11,655
B331 B-1 11,689 11,536
B332 B-2 11,170 11,667
B333 B·3 11,984 11,197
B334 B-4 11,451 11,725
8335 B-5 11,703 11,727
B336 No.1 11,168 11,585
B337 No.2 ll,l72 11,645
B338 No.3 11,173 11,740
B339 No.4 11,284 11,832
B340 No.6 ll,l71 11,957
8341 NO.8 10,860 12,007
8342 No.9 10,616 12,024
B343 No. 10 10,558 12,050
B344 No. 11 10,502 12,076
B345 No. 12 10,436 11,963
B346 No. 13 10,850 11,780
B347 No. 14 10,844 11,724
B348 No. 15 10,951 11,796
B349 No. 16 10,946 11,719
B350 CB-40 10,562 12,175
B351 CB-41 10,706 12,200
B352 CB-42 10,575 12,015
B353 CB-43 10,725 12,055
B354 C8-44 10,871 12,087
B355 CB-45 10,740 11,905
B356 CB-46 10,906 11,940
B357 CB-47 11,058 11,957
B358 CB-48 10,908 11,760
B359 CB-49 11,060 11,843

Footnotes are on page 15 of this table.
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Table 2·1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B360 CB-50 11,215 11,885
B361 CB-51 11,116 11,708
B362 CB-52 11,245 11,774
B363 CB·53 11,383 11,791
B364 CB-54 11,300 11,689
B365 CB-55 11,410 11,666
B366 CB-56 11,531 11,713
B367 CB-57 11,593 11,615
B368 CB-58 11,730 11,649
B369 CB-59 10,643 11,730
B370 if. CB-60 10,743 11,760
B371 L CB-61 10,987 11,656
B372 B-40 12,455 11,919
B373 B-6 9,500 10,804
B374 B-15 9,564 9,387
B375 B-16 9,347 9,654
B376 CB-A 11,758 10,704
B377 CB-l 11,753 10,765
B378 CB-2 11,714 10,657
B379 CB-3 11,814 10,677
B380 CB-4 11,965 10,803
B381 CB-5 11,943 10,690
B382 CB-6 12,039 10,729
B383 CB-7 12,173 10,835
B384 CB-8 12,165 10,726
B385 CB-9 12,259 10,760
B386 CB-I0 12,368 10,853
B387 CB-ll 12,400 10,755
B388 CB-12 12,478 10,833
B389 CB-21 11.198 10,426
B390 CB-22 11,292 10,362
B391 CB-23 11,393 10,469
B392 CB·24 11,488 10,402
B393 CB-25 11,582 10,501
B394 CB-26 11,676 10,435
B395 .~ CB·27 11,766 10,532
B396 CB-28 11,859 10,466
B397 CB-29 ll,247 10,154
B398 CB-30 11,312 10,252
B399 CB-31 11,440 10,190
B400 CB-32 11,506 10,286
B401 CB-33 11,627 10,225
B402 CB·34 11,692 10,319
B403 CB-35 11,812 10,254
B404 CB-36 11,878 10,351
B405 74-1 15,131 11,012
B406 B-1 11,904 10,480
B407 B-2 11,876 10,432

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant. Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B408 B-1 14,669 11,409
B409 B-2 14,829 11,381
B410 B-3 15,002 11,353
B411 B-4 15,189 11,322
B412 B-4A 15,203 11,309
B413 B-SA 15,374 11,278
B414 B-6 14,905 11,308
B415 B-1 10,512 11,155
B416 B-2 10,686 11,082
B417 B-3 10,862 11,007
B418 B-4 10,620 11,600
B419 B-5 10,770 11,566
B420 B-6 10,962 11,518
B421 B-7 11,119 11,495
B422 B-7A 11,119 11,495
B423 B-8 11,070 11,365
B424 B-9 10,960 11,396
B425 B-I0 11,050 11,199
B426 B-ll 11,011 11,444
B427 B-12 10,776 11,427
B428 B-13 10,614 11,478
B429 B-14 10,580 11,376
B430 B-15 10,782 11,296
B431 B-15A 10,742 11,292
B432 B-16 10,903 11,289
B433 B-29 10,320 11,695
B434 B-17 11,005 11,089
B435 B-18 10,877 11,137
B436 B-19 10,702 11,190
B437 B-20 10,562 11,259
B438 B-21 10,584 11,170
B439 B-22 10,659 11,296
B440 B-23 10,902 11,476
B441 B-24 10,722 11,508
B442 B-25 10,767 11,541
B443 B-26 10,842 11,517
B444 B-27 10,635 11,139
B445 B-28 10,602 11,307
B446 CB-41 9,325 10,976
B447 CB-42 9,326 11,010
B448 CB-43 9,326 11,040
B449 CB-17 9,712 11,681
B450 CB-18 9,673 11,676
B451 CB-19 9,638 11,672
B452 CB-20 9,582 11,628
B453 CB-21 9,469 11,657
B454 CB·22 9,362 11,593
B455 CB-23 9,241 11,680

Footnotes are on page IS of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B456 CB-24 9,211 11,685
B457 CB-25 9,241 11,660
B458 CB·26 9,211 11,655
B459 CB-27 9,241 11,630
B460 CB-28 9,211 11,625
B461 CB-29 9,241 11.593
B462 CB-30 9,211 11,594
B463 CB·31 9,241 11,567
B464 CB-44 9,703 11,438
B465 CB-45 9,704 11,487
B466 CB-46 9,681 11,540
B467 CB-47 9,659 11,490
B468 CB-48 9,612 11,541
B469 CB-49 9,612 11,492
B470 CB·50 9,612 11.442
B471 CB·51 9,568 11,492
B472 CB-52 9,525 11,544
B473 CB-53 9,525 11,492
B474 CB-54 9,525 11,444
B475 B-101 14,570 11,125
B476 B-I02 14.825 11,075
B477 B-I03 14,940 11,008
B478 B·103A 14,954 11,004
B479 B-I04 15,104 10,964
B480 B-I05 14,682 ll,034
B481 B-I06 14,431 11,098
B482 B-107 14,351 11,110
B483 B-1 ll,895 ll,009
B484 B-2 11,890 11,058
B485 B-3 11,804 11,058
B486 B-4 11,625 11,213
B487 B-5 11,498 11,213
B488 B-6 11,347 11.212
B489 B-7 11,270 11.215
B490 B-8 11,617 11.294
B491 B-9 11,548 11,302
B492 B-1O 11,500 11,300
B493 B-ll 11,425 11,290
B494 B-12 11,311 11,284
B495 B-13 11,174 11,214
B496 B-14 11.094 11,238
B497 B·15 11.013 11,202
B498 B-16 10.972 11,235
B499 B-17 10,978 11,300
B500 B-18 11.043 ll,416
B501 B-19 10.928 11,354
B502 B-20 10,856 ll,357
B503 B-21 10.793 11,353

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Nwnbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

B504 CB-l 8,958 12,952
B505 CB-2 9,113 13,162
B506 CB4 9,226 13,009
B507 CB-5 9,280 12,952
B508 CB-6 9,225 12,775
B509 CB·7 9,333 12,560
B510 CB-9 9,386 13,065
B511 CB-1O 9,484 12,842
B512 CB·ll 9,384 12,705
B513 CB-12 9,489 12,505
B514 CB-13 9,580 13,010
B515 CB-14 9,567 12,842
B516 CB-15 9,680 12,680
B517 CB-16 9,577 12,525
B518 CB-17 9,855 12,825
B519 CB-18 10,020 12,775
B520 CB-19 9,810 12,645
B521 CB-20 10,156 12,625
B522 CB-21 10,005 12,329
B523 CB-22 10,343 12,484
B524 CB-23 10,000 12,162
B525 CB-24 10,343 12,144
B526 CB-25 10,402 12,395
B527 CB-26 10,402 12,282
B528 B-1 14,465 11,667
B529 B-1 13,665 11,694
B530 B-2 13,497 11,672
B531 B-1 9,676 10,110
B532 B-2 9,763 10,211
B533 B-3 9,955 10,376
B534 B-4 9,678 10,162
B535 B-5 9,763 10,162
B536 B-1 14,227 11,615
B537 B-2 13,885 11,417
B538 B-3 14,260 11,605
B539 B-1 10,253 10,646
B540 B-2 10,401 10,661
B541 B-3 10,327 10,646
MWOl MWI 10,862 10,967
MW02 MW2 10,863 10,988
EBI L-27 9,818 9,364
EB2 L-49 9,901 9,364
EB3 L-50 9,912 9,385
EB4 L-51 9,920 9,405
EB5 L-52 9,928 9,426
EB6 L-53 9,936 9,448
EB7 L-54 9,942 9,470
EB8 L-56 9,985 9,477

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant, Bayonne, New Jersey.

New Original East North
Boring Number Boring Number Coordinate Coordinate

EB9 L-55 9,943 9,496
EBIO L-22 9,801 9,506
EBlI L-25 9,852 9,681
EB12 L-24 9,758 9,770
EBl3 L-20 9,537 9,481
EBl4 L-30 9,285 9,770
EB15 L-7 9,038 9,775
EB16 L-46 9,276 10,228
EB17 L-40 9,869 10,363
EB19 L-IA 8,925 10,496
EB21 9,348 11,464
EB22 L-43 9,712 11,451
EB23 L-45 9,554 11,546
EB24 L-44 9,801 11,555
EB25 AH-l 9,768 11,707
EB26 AH-5 9,761 11,742
EB27 AH-3 9,507 11,824
EB28 AH-4 9,796 12,045
EB29 OW-23 9,546 12,409
EB30 OW-22 9,777 12,412
EB31 AH-7 10,183 12,014
EB33 T2 10,022 12,782
EB34 TI 10,006 12,778
EB35 n 10,020 12,799
EB36 T4 10,033 12,816
EB40 T9 10,073 12,742
EB41 TlO 10,146 12,678
EB42 Tll 10,220 12,613
EB44 Tl3 10,384 12,495
EB45 Tl4 10,480 12,290
EB46 OW-4AW 11,314 11,851
EB47 P7-2-87 13,829 11,958
EB48 P7-3-87 13,917 11,952
EB49 P7-4-87 13,973 11,860
EB50 P7-5-87 13,744 11,800
EB51 P7-6-87 13,847 11,798
EB52 P7-7-87 13,919 11,793
EB53 P7-13 13,709 11,700
EB54 9 13,749 11,529
EB56 6C 13,886 11,645
EB57 P7-9-87 13,929 11,668
EB58 P7-8-87 14,013 11,723
EB59 P7-1O-87 14,145 11,701
EB60R P7-12-87 14,264 11,701
EB61 P7-14-87 14,345 11,704
EB62 P7-16-87 14,476 11,704
EB63 P7-18-87 14,592 11,704
EB64 P7-17 14,010 11,700

Footnotes are on page 15 of this table.
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Page 13 of 15
Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant. Bayonne, New Jersey.

New Original East North
Boring Number. Boring Number Coordinate Coordinate

EB65 P7-11-87 14,150 11,690
EB66R P7-13-87 14,268 11,691
EB67 P7-15-87 14,350 11,685
EB68 P7-17-87 14,474 11,686
EB69 P7-19-87 14,550 11,686
EB71 P6-21-87 14,238 11,282
EB72 P6-23-87 14,257 11,130
EB73 P6-24-87 14,203 11,006
EB74 P6-22-87 14,340 11,127
EB75 LS-13 13,663 11,056
EB76 LS-9 13,668 11,185
EB71 LS-7 13,254 11,249
EB78 LS-11 13,331 11,295
EB79 LS-I0 13,415 11,322
EB80 LS-l 13,335 11,454
EB81 LS-2 13,302 11,446
EB82 6 14,198 11,566
EB83 Not known. 10,040 12,779
EB84 Not known. 13,858 11,725
EB85 Not known. 14,279 11,419
EB86 Not known. 14,369 11,188
EB87 Not known. 11,623 11,892
EB88 Not known. 11,591 11,818
EB89 Not known. 11,495 11,848
EB90 Not known. 17,565 21,234
EB91 Not known. 11,336 11,916
EB92 Not known. 11,221 11,971
EB93 Not known. 11,128 12,008
EB94 Not known. 10,772 12,186
EB95 Not known. 10,703 12,245
EB96 Not known. 10,629 12,318
EB97 Not known. 10,557 12,393
EB98 Not known. 10,453 12,434
EB99 Not known. 11,409 11,893
EBRI RW·7 9,623 9,296
EBRl RW-2 9,862 9,342
EBRJ RW-IO 9,883 9,424
EBR4 RW-3 9,917 9,506
EBRS RW-9 9,903 9,515
EBR6 RW-6 9,539 9,463
EBR7 RW-4 9,728 9,704
EBR8 RW·5 9,657 9,528
EBR9 11-W 13,961 11,854
EBRI0 9-W 13,966 11,805
EBRll 8-W 13,969 11,729
EBR12 1-W 14,398 11,344
EBR13 2-W 14,378 11,318
EBR14 3-W 14,373 11,271

Footnotes are on page 15 of this table.
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Page 14 of 15
Table 2-1. Soil Boring Identification Nwnbers, Exxon Company Plant. Bayonne, New Jersey.

New Original East North
Boring Nwnber Boring Nwnber Coordinate Coordinate

EBR15 4-W 14,343 11,221
EBR16 5-W 14,384 11,190
EBR17 6-W 14,335 11,136
EBR18 13-W 14,323 11,126
EBR19 12-W 14,301 11,007
EBR20 IO-W 14,244 10,956
EBR21 7-W 14,116 11,072
EBR22 RW-8 9,116 10,358
EBR23 Not known. 14,179 10,980
HBl* HBI 9,590 9,387
HB2* HB2 9,713 9,302
HB3* HB3 9,851 9,381
PKBl* Bl 8,991 10,554
PKB2* B2 8,900 10,566
PKB3* B3 8,960 10,639
PKB4* B4 8,760 10,848
PKB5* B5 8,785 10,680
PKB6* B6 9,036 10,411
PKB7* B7 8,758 10,936
PKB8* B8 8,788 10,838
PKB9* B9 8,925 10,446
PKBIO* BIO 8,944 10,409
PKBll* Bll 9,002 10,383
PKB12* B12 8,776 10,508
PKB13* B13 8,698 10,502
PKBI4* B14 8,700 10,537
PKBI5* B15 8,737 10,537
PKMW-l* PKMW-l 8,936 10,504
PKMW-2* PKMW-2 8,785 10,565
PKMW-3* PKMW-3 8,955 10,555
PKMW4* PKMW4 9,030 10,402
PKMW-5* PKMW-5 9,033 10,144
PKMW-6* PKMW-6 9,039 10,016
PKMW-7* PKMW-7 9,070 9,880
PKMW-8* PKMW-8 8,760 10,840
PKMW-9* PKMW-9 8,932 10,680
PKMW-IO* PKMW-I0 8,933 10,662
PKMW-11 * PKMW-11 9,002 10,546
PKMW-12* PKMW-12 8,929 10,560
PKMW-13* PKMW-13 9,026 10,413
PKMW-14* PKMW-14 9,203 10,712
PKMW-15* PKMW-15 9,061 10,879
ITMW-l* ITMW-1 11,734 11,700
ITMW-2* ITMW-2 10,874 12,066
ITMW-3* ITMW-3 10,868 12,045
ITMW-4* ITMW-4 10,123 12,647
ITMW-5* ITMW-5 10,167 12,714
ITMW-6* ITMW-6 10,000 12,793

Footnotes are on page 15 of this table.
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Table 2-1. Soil Boring Identification Numbers, Exxon Company Plant., Bayonne, New Jersey.

New
Boring Number

Original
Boring Number

East
Coordinate

North
Coordinate

MW-3·
MW-4·
MW-S·
MW-6·
MW-7·
MW-8·
MW-9·
MW-lO·
MW-l1·
MW·12·
MW·13·
MW-14·
P7MW·1·
P7MW-2*
SHERI-l
SHERI-2
SHERI-3

MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-I0
MW-l1
MW-12
MW-13
MW-14
P7MW-l
P7MW-2
SHERI-l
SHERI-2
SHERI-3

13,476
13,095
13,358
13,509
12,891
13,495
12,852
13,324
13,543
13,175
13,262
13,346
14,319
14,196
14,282
14,298
13,903

11,102
11,022
11,031
10,973
11,598
11,449
11,034
11,697
11,656
11,372
11,174
11,306
11,703
11,687
11,288
11,146
11,796

• Non-Aqueous Phase Liquid (NAPL) Interim RemediaJ Measure (IRM) soil
boring or monitoring well recently installed by Dan Raviv Associates, Inc.
(1994b). Lithologic information from these borings has not yet been compiled
and entered into the database and was not utilized in the development of
Figures 2-2 through 2-7.
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Page 1 of 4

Table 2-2. Summary of Borings Selected for Development of Generalized Hydrogeologic
Cross Sections, Bayonne Plant, Bayonne, New Jersey.

Boring Report Date

Cross Section A-A'

B242 Raymond Concrete Pile Company 1948

B070 Warren George, Inc. March 19, 1957

B373 Greer Engineering Associates, Inc. February 8, 1956

B228 Leonard Yie Associates, Inc. September 5, 1980

Boo5 Warren George, Inc. June 21, 1958

B020 Warren George, Inc. April 30, 1957

B021 Warren George, Inc. April 30, 1957

B023 Warren George, Inc. April 30, 1957

B024 Warren George, Inc. April 30, 1957

B485 Greer & McClelland September 27, 1954

B014 Burmister, Donald M. December 27, 1957

B247 Woodward-Clyde Consultants July 12, 1968

B246 Woodward-Clyde Consultants July 12, 1968

B187 Warren George, Inc. March 22, 1967

B197 Warren George, Inc. March 22, 1967

B183 Warren George, Inc. March 22, 1967

B357 Greer & McClelland July 15, 1953

B287 Woodward-Moorhouse & Associates, Inc. July 2, 1974

B286 Woodward-Moorhouse & Associates, Inc. July 2, 1974

B269 Woodward-Clyde Consultants September 25, 1969

B152 Warren George, Inc. April 28, 1971
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Page 2 of 4

Table 2-2. Summary of Borings Selected for Development of Generalized Hydrogeologic
Cross Sections, Exxon Company Plant, Bayonne, New Jersey.

Boring Report Date

Cross _Section_B:- B'

B510 Greer & McClelland August 10, 1953

B512 Greer & McClelland August 10, 1953

B509 Greer & McClelland August 10, 1953

B453 Greer & McClelland July 15, 1953

B468 Greer & McClelland April 17, 1953

B129 Greer Engineering Associates, Inc. February 8, 1956

B114 Greer Engineering Associates, Inc. February 8, 1956

B116 Greer Engineering Associates, Inc. February 8, 1956

B130 Greer Engineering Associates, Inc. February 8, 1956

B072 Warren George, Inc. March 19, 1957

B373 Greer Engineering Associates, Inc. February 8, 1956

B120 Greer Engineering Associates, Inc. February 8, 1956

B068 Warren George, Inc. March 19, 1957

B121 Greer Engineering Associates, Inc. February 8, 1956

B063 Warren George, Inc. March 19, 1957

B098 Greer & McClelland July 15, 1953

Bl00 Greer & McClelland July 15, 1953

B099 Greer & McClelland July 15, 1953

BI09 Greer Engineering Associates, Inc. February 10, 1956

B103 Greer & McClelland July 15, 1953

B107 Greer Engineering Associates, Inc. February 10, 1956

B138 Greer & McClelland September 9, 1954

B374 Greer Engineering Associates, Inc. February 8, 1956
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Table 2-2. Summary of Borings Selected for Development of Generalized Hydrogeologic
Cross Sections, Exxon Company Plant, Bayonne, New Jersey.

Boring Report Date

Cross Section C-C'

B227 Goodkind & O'Dea 1965

B226 Goodkind & O'Dea 1965

B340 Greer & McClelland February 1, 1955

B356 Greer & McClelland July 15, 1953

B338 Greer & McClelland February 1, 1955

B337 Greer & McClelland February 1, 1955

B336 Greer & McClelland February 1, 1955

B500 Greer & McClelland September 27, 1954

B495 Greer & McClelland September 27, 1954

B018 Warren George, Inc. April 30, 1957

B023 Warren George, Inc. April 30, 1957

B028 Warren George, Inc. April 30, 1957

B389 Greer & McClelland April 17, 1953

B225 Dames & Moore April 15, 1970

B224 Dames & Moore April 15, 1970

B223 Dames & Moore April 15, 1970

B222 Dames & Moore April 15, 1970

B221 Dames & Moore April 15, 1970
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Table 2-2. Summary of Borings Selected for Development of Generalized Hydrogeologic
Cross Sections, Exxon Company Plant, Bayonne, New Jersey.

Boring Report Date

Cross Section D-D'

B258

B315

B254

B256

B172

B282

B283

B318

B175

B200

B201

B187

B194

B192

B233

Woodward-Clyde Consultants

Greer Engineering Associates, Inc.

Woodward-Clyde Consultants

Woodward-Clyde Consultants

Greer & McClelland

Woodward-Moorhouse & Associates, Inc.

Woodward-Moorhouse & Associates, Inc.

Greer Engineering Associates, Inc.

Greer Engineering Associates, Inc

Warren George, Inc.

Warren George, Inc.

Warren George, Inc.

Warren George, Inc.

Warren George, Inc.

Warren George, Inc.

July 12, 1968

February 28, 1956

July 12, 1968

July 12, 1968

July 29, 1954

August 20, 1973

August 20, 1973

February 28, 1956

January 29, 1954

March 22, 1967

March 22, 1967

March 22, 1967

March 22, 1967

March 22, 1967

December 26, 1973
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Table 2-3. Water-Level and Product Thickness Measurements Taken by Oan Raviv Associates, Inc., December 1991 Through January 1992 at the BayoMe Plant, Bayonne, New Jersey. Page 1 oD

Measuring Point Depth to Oepthto Water-Level Product-Level
Elevation Water Product Elevation Elevation

(feel above mean (feel below (feet below (feel relative to (feel relative to Product Th.ickness
Well Designation sea level) measuring point) measuring point) mean sea level) mean sea level) (feel)

E8-1 8.92 .5.36 NO 3..56 NA NA
E8-2 8.93 7.47 7.14 1.46 1.79 0.33
E8-3 8.96 7.90 7.20 1.06 1.76 0.70

EB-4 9.01 7.22 7.0.5 1.79 1.96 0.17
E8-S 9.09 7.35 7.24 1.74 1.85 0.11
EB-6 9.20 7..52 7.51 1.68 1.69 0.01
E8-7 8.87 7..58 7.40 1.29 1.47 0.18
EB-8 8.12 .5.90 NO 2.22 NA NA
EB-9 8.81 8.14 7.23 0.67 l..58 0.91
E8-10 8.78 6.04 4.92 2.74 3.86 1.12
EB-II 9.30 5.22 4.61 4.08 4.69 0.61
£8-12 9 ..53 2.01 0.64 7.52 8.89 1.37
EB-13 10.04 8.2.5 4.60 1.79 .5.44 3.6.5
EB-14 11.01 8.67 8.67 2.34 2.34 <0.01
£8-1.5 9.74 6.91 NO 2.83 NA NA
EB-16 12.56 12.63 11.09 -0.07 1.47 I..54

EB-17 12.36 2.76 2.43 9.60 9.93 0.33
E8-18 10.09 6.24 NO 3.8.5 NA NA
E8-19 9.67 5.73 .5.04 3.94 4.63 0.69
£8-20 10.73 2.47 NO 8.26 NA NA
E8-21 12.71 1.6.5 1.65 11.06 11.06 <0.01
£8-22 13.31 11.79 4.21 l..52 9.10 7.58
EB-23 14.73 4.16 3.98 10..57 10.75 0.18
£8-24 15.82 6.49 6.16 9.33 9.66 0.33
£B-25 13.76 4.42 4.27 9.34 9.49 0.15

EB-26 15.99 6.53 6..53 9.46 9.46 <0.01

£8-27 16.23 5.47 NO 10.76 NA NA
£B-28 16.06 s.o6 NO 11.00 • NA NA
£B-29 17.74 2.68 NO 1.5.06 NA NA
EB-30 13.0.5 2.7.5 NO 10.30 NA NA
E8-31 16.76 7.38 NO 9.38 NA NA
E8-32 8.91 9.13 7.33 -0.22 l..58 1.80
E8-33 11.05 7.76 NO 3.29 NA NA
EB-34 12.84 9.23 8.6.5 3.61 4.19 0.58
E8-3.5 10.62 6.56 NO 4.06 NA NA
E8-36 8.09 3.30 3.29 4.79 4.80 0.01

See footnotes 011 last page.
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Table 2·3. Water-Level and Product Thickness Measurements Taken by Dan Raviv Associates, Inc., December 1991 Through January 1992 at the Bayonne Plant, Bayonne, New Jersey. Page 2 of3

Measuring Point Depth to Depth to Water-Level Product-Level
Elevation Water Product Elevalion Elevation

(feet above mean (feet below (feet below (feet relalive to (feet relative to Product Thickness
Well Designation sea level) measuring poinl) measuring point) mean sea level) mean sea level) (feet)

E8037 9.19 7.84 7.83 1.35 1.36 0.01
E8038 8.89 7.30 NO 1.59 NA NA
E8039 8.70 7.30 NO 1.40 NA NA
EB-40 11.41 8.16 8.16 3.25 3.25 <0.01
EB-41 9.96 7.12 7.10 2.84 2.86 0.02
EB-42 12.01 9.78 9.68 2.23 2.33 0.10
EB-43 11.04
EB-44 11.18 8.63 8.62 2.55 2.56 0.01
EB-45 14.33 10.49 NO 3.84 NA NA
EB-46 17.82 5.98 B8 11.84 11.84 <0.01
EB-47 9.83 6.37 NO 3.46 NA NA
EB-48 9.06 6.50 NO 2.56 NA NA
EB-49 10.67 8.71 NO 1.96 NA NA
E8050 10.91 7.21 NO 3.70 NA NA
E8051 10.21 5.83 NO 4.38 NA NA
E8052 10.53 8.11 8.10 2.42 2.43 O.O!
E8053 8.73 3.57 3.56 5.16 5.17 0.01
E8054 8.48 2.70 NO 5.78 NA NA
E8055
E8056 9.16 4.90 4.88 4.26 4.28 0.02
E8057 11.28 7.11 NO 4.17 NA NA
E8058 8.94 6.76 6.76 2.18 2.18 <0.01
E8o.59 10.82 8.92 8.82 1.90 2.00 0.10
EB-60 11.30 8.90 8.90 2.40 2.40 <0.01
EB-61 10.48 9.03 9.02 1.45 1.46 0.01
EB-62 10.78 8.02 8.01 2.76 2.77 0.01
EB-63 9.68 7.13 NO 2.55 NA NA
EB-64 9.25 8.59 7.86 0.66 1.39 0.73
EB-65 11.03 8.61 8.61 2.42 2.42 <0.1>1
EB-66 11.60 11.05 11.03 0.55 0.57 0.02
EB-67 10.54 9.02 8.22 1.52 2.32 0.80
EB-68 11.48 8.94 NO 2..54 NA NA
EB-69 11.47 8.81 8.80 2.66 2.67 0.01
E8070
E8071 12.1.5 10.28 NO 1.87 NA NA
E8072 12.27 10.51 10.51 1.76 1.76 <0.01

See footnotes on last page.
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Table 2-3. Water-Level and Product lllickness Measurements Taken by Oan Raviv Associates, lnc., December 1991 Through January 1992 at the Bayonne Plant, Bayonne, New Jersey. Page 3 of3

Mea.suring Point Oepthto Depth to Water-Level
Elevation Water Product Elevation

(feet above mean (feet below (feet below (feet relative to
Well Designation 54a level) measuring point) measuring point) mean sea level)

E8-73 11.5 I 9.60 9.60 1.91
E8-74 12.01 11.01 11.01 1.00
E8-75 13,47 8.06 8.06 SAI
E8-76 11.88 8,42 7.82 3,46
E8-77 10.94 16.22 8.20 -5.28
E8-78 11.50 13,40 8.25 ·1.90
E8-79 12.34 15.16 9.13 -2.82
E8-80 13.21 16.94 9.81 -3.73
E8-81 13.04 3.83 3.09 9.21
E8-82 10.70 8,41 NO 2.29
EBR-I 12.83 12.51 12.50 0.32
EBR-2 8.93 7,44 7.33 1.49
EBR-3 8.73 7.25 7.25 1.48
EBR-4 8.58 7.98 6.99 0.60
EBR-5 8.60 8.38 6.88 0.22
EBR-6 10.38 5.24 5.08 S.14
EBR-7 9.64 3.55 NO 6.09
EBR·8 9.46 5.79 S.04 3.67
EBR-9 8.69 6.48 NO 2.21
EBR·I0 9.30 6.94 NO 2.36
EBR-ll 9.24 7.80 7.S9 1.44
EBR·12 10.04 8.13 8.12 1.91
EBR·13 10.06 8.25 NO 1.81
EBR·14 10.05 8.19 NO 1.86
EBR·IS 9.52 7.83 NO 1.69
EBR-16 10.29 8.97 8.97 1.32
EBR-17 9.68 7.50 7.S0 2.18
EBR·18 11.44 10.SS 10.5S 0.89
EBR·19 9.54 6.6S NO 2.89
EBR·20 9.50
EBR·21 10.12
EBR-22 10.10 5.63 NO 4,47
MW-I 15.57 7.70 6.70 7.87
MW-2 15.65 7.8S 6.65 7.80

ND Not detected.
NA Not applicable.

Not measured.

G:\APROJEC1\EXXON\NJ0212.022\DATA\BA YMONWTXLS

Product-Level
Elevation

(feet relative to
mean sea level)

Product lltickness
(feet)

1.91
1.00
HI
4.06
2.74
3.25
3.21
3.40
9.95
NA
0.33
1.60
1.4lf
1.59
1.72
S.30
NA
4.42
NA
NA
1.6S
1.92
NA
NA
NA
1.32
2.18
0.89
NA

<0.01
<0.01
<0.01
0.60
8.02
5.IS
6.03
1.13
0.74
NA
0.01
0.11

<0.01
0.99
1.50
0.16
NA
0.75
NA
NA
0.21
0.01
NA
NA
NA

<0.01
<0.01
<0.01
NA

NA
8.87
9.00

NA
1.00
1.20
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Table 3-1. Wastes Recently Generated at the Exxon Company Plant and Disposed Off-Site,
Bayonne Plant, Bayonne, New Jersey.

Contaminated soils and residues and/or absorbents from spills

Filtration cartridges from fuel filtering

Materials used to clean up marine oil spills

Sludges from tank bottoms

Process waste materials (e.g., oily wastes)

Cleaning solvents for parts

Sandblast abrasives from paint removal operations

Skimmed oils from oil-water separators

Stabilized sludges from wastewater treatment plant

Phase separation and carbon adsorbtion materials from wastewater treatment plants

PCB wastes from transformers

Compiled from Exxon Company, U.S.A. (l992a).

PCB Polychlorinated biphenyl.
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Page I on
Chronological Summary of Previous Site Investigations Conducted at the Bayonne Plant,
Bayonne, New Jersey.

Date Investigative Event

1958

1974

1979

1980

1981

1985

Hydrogeologic investigation conducted by Hydroteclutic Corporation
Engineers to develop fresh water resources for refinery usage and examine
the feasibility of disposing of acid wastes by underground injection
(Hydroteclutic Corporation Engineers 1958).

Leggette, Brashears and Graham (LBG) investigated shallow groundwater
hydrocarbon contamination in the area of the interceptor trench and Conrail
(fonnerly Lehigh Valley Railroad) Right-of-Way (Legette, Brashears and
Graham. Inc. 1974a,b,c).

Dames & Moore conducted a hydrogeologic investigation of the Bayonne
Plant (Dames & Moore 1979).

Weston conducted subsurface soil investigations and oil recovery
programs in the Pier No. I (helipad area). Pier No.6. and Pier No. 7 Areas,
and in the Low Sulfur Tank Field. Weston monitored product in the "A"-Hill
Tank Field and installed recovery wells in the Pier areas and Low Sulfur
Tank Field (Roy F. Weston. Inc. 1980).

Weston insta1led additional wells in the Low Sulfur Tank Field to delineate
NAPL. A product recovery system was insta1led.. Water-level and NAPL
measw-ements were made in monitoring wells in the helipad area and Pier
No.7 Area (RoyF. Weston, Inc. 1981a,b).

A Potential Hazardous Waste Site Preliminary Assessment was conducted
by USEPA subcontractor, Malcolm Pimie, Inc.(Malcolm Pimie, Inc. 1985).

Weston evaluated well conditions in the helipad area and reported that 34 of
the 60 known wells were useable. Several wells contained NAPL (Roy F.
Weston, Inc. 1985).

1986 Sandaq conducted a toxic subsurface investigation of the Bayonne Plant
sewer system (Sandaq. Inc. 1986).

Weston conducted a well integrity evaluation and measured NAPL
thickness in monitoring wells (Roy F. Weston, Inc. 1986a,b,c).

1988 CH2M Hill, Inc. prepared a site water budget for the Bayonne Plant (CH2M
Hill, Inc. 1988).

Weston prepared quarterly reports summarizing water-level and NAPL
measurements in the Low Sulfur Tank Field, the helipad area, the Pier No.6
and No.7 Areas, and the "A"-Hill Tank Field (Roy F. Weston, Inc. 1989a,b,
c,d,e).

See last page for footnotes.
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Table 4-1.
Page 2 of3

Chronological Summary of Previous Sile Investigations Conducted at the Bayonne Plant,
Bayonne, New Jersey.

Date Investigative Event

1989 Weston prepared additional quarterly monitoring reports for the above
areas (Roy F. Weston., Inc. I989a.b,c,d.e).

1990 Exxon conducted a soil sampling program for chromium (Dan Raviv
Associates, Inc. 1992a).

The NJDEP completed a site inspection of the Bayonne Plant (NJDEP 1990).

1991 The ACO was signed and executed. The ACO required Exxon to conduct an
RI and implement IRMs to address chromiwn, NAPL, and sewers at the
Bayonne Plant

Environmental Resource Management collected soil samples throughout the
plant for chromium analyses on April 10, 1991 (Dan Raviv Associates, Inc.
1992a).

1992 ICF Kaiser conducted a chromium investigation., as part of litigation activity
concerning the use of chromium-laden fill at the Site. Soil sampling was
conducted on behalf ofPPG Industries, Inc. in the No.3 Tank Field and the
General Tank Field (pPG Industries, Inc. 1992; ICF Kaiser Engineers, Inc.
1992).

Dan Raviv Associates, Inc. (DRAI) conducted a NAPL IRM investigation in
the Low Sulfur and Solvent Tank Fields ("Tank 1066") from May through
August 1993. A final report was issued in November 1993 (Dan Raviv
Associates, Inc. 1993b).

IT Corporation commenced the sewer IRM in November 1992 in accordance
with the proposed IRM Work Plan (Dan Raviv Associates, Inc. 1992a).

1993 Geraghty & Miller prepared a draft Site History Report and RI Work Plan for
the Bayonne Plant (Geraghty & Miller, Inc. 1993a.b). The reports were
submitted in January 1993.

DRAI prepared an IRM Work Plan that was submitted to the NJDEP in
Janwuy 1993 (Dan Raviv Associates, Inc. 1993a). The work plan addressed
chromium slag, NAPL, and sewer IRMs.

IT Corporation prepared a Phase I IRM Work Plan for the proposed sewer
system evaluation. The work plan was submitted to the NJDEP in February
1993 (IT Corporation 1993).

ICF Kaiser conducted the chromium IRM investigation in March. April,
and June 1993. The report was submitted to the NJDEP in July 1993 (ICF
Kaiser Engineers, Inc. 1993).

See last page for footnotes.
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Page 3 of3
Chronological Summary of Previous Site Investigations Conducted at the Bayonne Plant,
Bayonne, New Jersey.

Date Investigative Event

1993
(Cont'd)

ORAl prepared well integrity evaluation reports in May 1993 and August
1993 (Dan Raviv Associates, IIlC. 1993c,d).

ORAl conducted the NAPL IRM investigation in the interceptor trench area
during August 1994. Investigations are ongoing.

ICF Kaiser conducted a supplemental Field Sampling and Analysis Plan in
November 1993 as part of the chromium IRM. The report was submitted to
the NJDEP in February 1994 (lCF Kaiser Engineers, Inc. 1994).

1994 ORAl conducted the NAPL IRM investigations in the Pier No.7 Area,
helipad area, and Platly Kill Creek during the period of February and March
1994 (Dan Raviv Associates, Inc. 1994a).

DRAI prepared and submitted a NAPL IRM work plan addendum to the
NJDEP in June 1994 (Dan Raviv Associates, Inc. 1994a).

DRAI completed IRM investigations in the Platly Kill Creek, interceptor
trench area, helipad area, and Pier No. 7 Area from August through October
1994. Investigations are ongoing in the Pier No. 7 Area.

Geraghty & Miller conducted a field evaluation of the removal of petroleum
hydrocarbon from the subsurface by means of conventional pumping from
recovery wells versus vacuum-enhanced recovery, in the vicinity of Tank
1066 (Geraghty & Miller, Inc. 1994b). A vacuum-enhanced pilot test was
conducted in June 1994 (Geraghty & Miller, Inc. 1994c).

NJDEP
ACO
RI
IRM
NAPL
USEPA

New Jersey Department of Environmental Protection.
Administrative consent order.
Remedial investigation.
Interim remedial measure.
Non-aqueous phase liquid.
U.S. Environmental Protection Agency.
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Table j-I. Inventory of Aboveground Storage Tanks at the Bayorme Planl, Bayormc, New Jersey.
~" I of II

lank DunenslOns APproxunate
Tank Tank Year (Diameter x height Capacity Tank Content CAS Number
Number T)'pC Built in feet) (Barrels) (Gallons)

"A" - HILL TANK FIELD

jOl Carbon steel AST 1924 11h42 769 gO 3233160 Out of KrVice 68476-30·2
j02 Carbon steel AST 1920 I1h42 7389j 3103j9O Out of KrVice 68476·30·2
j04 Carbon steel AST 1927 90x42 47263 198j046 Out of service 68476·30·2
jO~ Carbon steel AST 1929 90x42 47263 198~046 Out of service 68476-30-2
j06 Carbon steel AST 19~1 100x48 67184 2821728 Out of service 68476-3Q-2
j07 Carbon steel AST 1923 jOx42 147j3 619626 Recycled oil
j08 Carbon steel AST 1923 jOx42 14703 6m26 Recycled oil
jl3 Carbon steel AST 1928 90x42 47472 1993824 Stann water
jl4 Carbon steel AST 1940 7jx42 33284 1397928 Storm walCf
516 Carbon steel AST 19'3 100x48 67438 2832396 Storm walCf

LUBE OIL AREA

I Carbon steel AST 1959 30x48 6079 255318 Univolt 60
2 Carbon steel AST 1959 30x48 6079 255318 Out of service
3 Carbon steel AST 1959 30x48 6079 25j318 M.O. Disp.
4 Carbon stcc1 AST 1959 30x48 6079 25j318 Coray 1jomo Coutal
5 Carbon steel AST 1959 30x48 6079 25j318 ATF
6 Carbon steel AST 1959 25x42 3696 Uj232 150 Vis. Solv Neutral
7 Carbon stecl AST 1958 25x42 3695 U5190 Motor oil I~W-40
8 Carbon steel AST 1958 25x42 3696 Uj232 1364
9 Carbon stcel AST 1958 25x42 3697 l,j274 200 SOL Ext. Coast Pal
10 Carbon stecl AST 19'9 25x42 3694 l,jl48 Out of ICn'ice
11 Carbon steel AST 1959 2'x42 3694 155148 Canthus 1000
12-1 Multi-compartment AST 1959 15x9' 322 13'24 5380
12-2 Multi-COmpal1ment AST 19S9 Ijx9" 322 13524 5382
12·3 Multi-compartmcnt AST 19j9 15x9'" 322 13514 5386
13 Carbon steel AST 1957 30x48 6080 2"360 1391 Base Oil
14 Carbon Iteel AST 19j7 30x48 6078 2"276 Coray 46122' Coastal
15 Carbon steel AST 1959 30x48 6080 2"360 CA'W30
16 Carbon stecl AST 1959 30x48 6082 25'444 Univolt60
17 Carbon steel AST 1968 25x42 3600 U1200 7' Solvent Neutral
18 Carbon steel AST 1968 2'x42 3600 U1200 1960
19 Carbon stecl AST 19'8 2'x42 3600 1S1200 OMATF
20 Carbon steel AST 19'8 2'x42 3695 US190 Tclura619D
21 Carbon stecl AST 1958 2'x42· 369' U5190 Out of service
22 Carbon steel AST 19'8 2'x42 369' 1"190 Dio12213
23 Carbon steel AST 1958 25x42 3695 155190 200 Naphthcnic STK
24-1 Multi-compartmcnt AST 1959 15x9' 322 13'24 5383
24-2 Multi-compartmcnt AST 1959 15x9" 322 13514 5385
24-3 Multi-compartmcnt AST 1959 15x9'" 322 13'24 5386
2' Carbon steel AST 1981 30x48 5800 243600 Hydraulic Oil Base
26 Carbon Iteel AST 1981 30x48 j800 243600 Univolt N-61
27 Carbon steel AST 1958 40x48 10823 454j66 7j Solv. Ext. Coast PI.
28 Carbon steel AST 1959 40x48 10823 4'4566 Tclura619
29 Carbon steel AST 19j8 40lC48 10827 4'4734 Low V.I. 1'0 Neutral
30 Carbon stecl AST 19'9 40x48 10824 4'4608 Nccton 78/900 Coastal
See footnotes on last pagc.
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Tablc 5-1. Inventory of Abovcground Storagc Tanks at thc Bayonnc Plant, Bayonnc, Ncw Jerscy.
. ~. 2 of II

TlUik Duncnslons APproXlffiatc
Tank. Tank Ycar (Diameler x height Capacity Tank Content CAS Number
Number Type Built in fCel) (BalTcls) (Gallons)

LUBE OIL AREA (CO NT.)

31 Carbon steel AST 1959 40x48 10828 454776 Coray220
32 Carbon steel AST 1967 30x48 6<>00 252000 M.O.Disp.
33 Carbon steel AST 1958 30x48 6022 2S2924 Diol2213
35 Carbon steel AST 1981 . 30x48 5800 243600 1364
36 Carbon steel AST 1981 30x48 5800 243600 600 Neutral
37 Carbon steel AST 1959 40x48 10824 454608 370 Solvcm Neutral
38 Carbon steel AST 1959 40x48 10825 454650 150 LP Solvent Ncutral
39 Carbon steel AST 1959 40x48 10825 454650 150 S.E. Bright Stock
40 Carbon stccl AST 1959 40x48 10824 454608 150 S.E. Bright Stock
41 Carbon steel AST 1959 40x42 9500 399000 325 Neutral
43 Carbon steel AST 1959 60x48 24409 102:5178 130 Solvcm Neutral
44 Carbon steel AST 1956 60x48 2426:5 1019130 LP. 100 Neutral
4:5 Carbon steel AST 1956 60x48 24306 10208:52 100 Palc Parafl"U1
46 Carbon stcel AST 1956 60x48 24282 1019844 330 Solvent Neutral
47 Carbon steel AST 1959 20x42 2363 99246 ECA 13112 Siurry-P.C. 382549 64742650
48 Carbon stccl AST 1959 20x42 2363 99246 150 Solvent Neutral
49 Carbon steel AST 1959 20x42 2363 99246 0049
50 Carbon stccl AST 1959 20x42 2363 99246 Castrol DOCP NCN
51 Carbon steel AST 19:59 20x42 2363 99246 Out of service
52 Carbon steel AST 1959 20x42 2363 99246 Slurry.TLA347A
:53 Carbon steel AST 19:59 20x42 2363 99246 ExxmarX70
:54 Carbon stcel AST 1959 20x42 2363 99246 Out of service
55 Carbon stecl AST 1959 20x42 2363 99246 3147 Hydraulic Oil Base
56 Carbon steelAST 1959 20x42 2363 99246 Paralone 856 Slurry P.C. 3826:56
57 Carbon stccl AST 1958 60x48 24373 1023666 LP. 150 Neutral
58 Carbon steel AST 1951 5:5x48 . 20321 8n482 600 Neutral
:59 Carbon stcel AST 19:59 50x48 16931 711102 105 Coastal Palc
60 Carbon stcel AST 1959 50x48 16933 711186 ATF 1975
61 Carbon stccl AST 1981 30x48 5800 243600 Out of service
63·1 Multi-compartment AST 1959 15x15· 288 12096 Idle
63-2 Multi-comparuncnt AST 1959 15xl:5·· 288 12096 Idlc
64-1 Multi-comparuncnt AST 1959 15xI5··· 288 12096 Idlc
64-2 Multi-comparunent AST 1959 15xl:5· 288 12096 Idlc
65-1 Multi-compartmcnt AST 1959 I :5xl5·· 288 12096 ECA 11785-P.C.225384 NCN
65·2 Multi-compartmcnt AST 1959 15xI5"· 288 12096 ECA 13610 64741884
66-1 Multi-compartmcnt AST 1960 12x11'3· 244 10248 ECA-12823·P.C.225118 64741884
66-2 Multi-compartmcnt AST 1960 12xll'3·· 244 10248 Paraflow 385-501S0 Slurry
66-3 Multi-compartmcnt AST 1960 12xll'3"· 244 10248 ECA 9349-P.C.22S273 64741884
70 Carbon stecl AST 1959 15llJO 953 40026 ECA 1:5400 NCN
71 Carbon steel AST 1959 l:5llJO 9n 40026 Unvis 1·13
72·1 Multi-compartmcnt AST 1960 12xl1'4· 244 10248 Unvis 1-13
72·2 Multi-compartmcnt AST 1960 12xll'4·· 244 10248 Unvis 1-13
72·3 Multi-compartmcnt AST 1960 12xll'4··· 244 10248 Acryloid HF833 501S0-P.C.382672
79 Muhi-compartmcnt AST 19:55 12xI2'1··· 247 10374 1774
80 Multi-cornpartmcnt AST 19:55 12xI2'1" 247 10374 Exmar 12TP40
81 Multi-compartmcnt AST 19H 12,,12"· 247 10374 Exmar 30TP30
82 Multi-compartrncnt AST 19:5:5 12xl2'1·" 247 10374 Flcxon 767
See footnotes on last page.
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Table '-\. Inventory of Aboveground Storage Tanks at the Bayonne Plan\, Bayormc, New Jersey. J- J of II

Tliilk Dunenslons AjiproXll1llLte
Tank Tank Year (Diameter x height Capacity Tank Content CAS Number
Number Type Built in feet) (Barrels) (Gallons)

LUBE OIL AREA <co NT,)

83 Multi-compartrnent AST 19" 12xI2'1" 247 10374 Canthw 680
84 Multi-compartrnent AST 19" 12xI2'1, 247 10374 Enmi.st EP460
8' Multi-COmpal1rnentAST 19" 12xI2'1" 247 10374 n03
86 Multi-compartrnent AST 19" 12x12'1" 247 10374 Our Oil OX 80W-90
87 Multi-compartrnent AST 19" 12xI2'1' 247 10374 ExxmarX60
88 Multi-compartrnent AST 19" 12xI2'1" 247 10374 100 LP SlOVen(Neutral
89 Multi-compartment AST 19" 12xI2'1" 247 10374 13'8
90 Multi-compal1rnent AST 19" 12xI2'1' 247 10374 Zcricc 68
91 Multi-compartrnent AST 19" 12xI2'1" 247 10374 UnivisN32
92 Multi-compartrnent AST 19" 12xI2'1" 247 10374 1774
93 Multi-compartrnent AST 19" 12xI2'1· 247 10374 Teressti~77
94 Multi-compartrnent AST 195' 12xI2'1" 247 10374 1446
9' Multi-compartrnent AST 19" 12x12'I" 247 10374 Instrument Oil
96 Multi-compartment AST 19" 12x12'1' 247 10374 TeRSSti~N-150
97 Caroon steel AST 19'3 2'x40 3'00 147000 I'OSN·LS
98 Carbon steel AST 19'3 2'x40 3511 147462 Idle
99 Caroon steel AST 1941 30x42 5312 223104 Idle
101 Carbon iteel AST 1960 20xJO 1689 70938 TromarTEP
102 Caroon iteel AST 1960 20xJO 1689 70938 Nuto H-68
103 Carbon steel AST 1960 20xJO 1689 70938 NutoH-J2
104 Carbon steel AST 1960 20xJO 1688 70896 Torque fluid 56
10' Carbon steel AST 1960 20xJO 1688 70896 ExxmarX70
106 Carbon stecl AST 1960 20xJO 1688 70896 Superllo 5W30
107 Carbon stcclAST 1960 20xJO 1688 70896 Nuto H-46
108 Carbon steel AST 1949 30x42 '289 222138 Superllo IOW40
109 Caroon stecl AST 1949 30x42 n87 2220'4 Superllo SIP IOW30
110 Carbon steel AST 1925+ 30x42 '316 223272 ATF 1941
111 Carbon stcel AST 192H 30x42 H23 22H66 ATF 1973
112 Carbon steel AST 192'+ 30x42 H51 224742 Superllo lOW·30
113 Carbon steel AST 1960 2'x48 4222 177324 Superllo ATF
116 Carbon steel AST 1960 20xJO 1689 70938 Out of service
117 Caroon steel AST 1960 20xJO 1689 70938 ATF 1938
118 Carbon steel AST 1960 20xJO 1689 70938 100 Sol. Ext. Cos. PL. NCN
119 Carbon steel AST 1960 20xJO 1689 70938 300 Sol. Ext. Cos. PL. NCN
120 Carbon steel AST 1960 20xJO 1689 70938 ExmarXP
121 Carbon steel AST 1960 20xJO 1689 70938 Teresstic32
122 Carbon steel AST 1960 20xJO 1689 70938 Diol2212
123 Carbon steel AST 1960 2'xJO 2649 I11l'8 1767 Motor Oil aW-40
124 Carbon mel AST 1960 2'xJO 2643 111006 XD-3 HW40
12' Carbon steel AST 1960 2'xJO 2643 111006 CA'W30
126 Carbon steel AST 1960 2'xJO 2643 111006 Superllo Supreme Penonn IOW-40
127 Carbon steel AST 1960 2'x48 4224 177408 CA'W30
128 Carbon steel AST 1960 25x48 4223 177366 Dio12211
131·1 Multi-cornpartment AST 1961 12xI0'11' 244 10248 TCRSSti~77
131-2 Multi-compartment AST 1961 12xl0'3°O 244 10248 Teresstic ISO
131-3 Multi-compartrncnt AST 1961 12xIO'3"· 244 10248 5806
See footnotcs on last page.
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4 of 11Table 5-1. Inventory of Aboveground Storage Tanks at the Bayonne Plant, Bayonne. New Jeney.

I&Ilk Dunensloll$ APproxunate
Tank Tank Vear (Diameter x height Capacity Tank Content CAS Number
Number Type Built in feet) (BalTels) (Gallons)

LUBE OIL AREA (CONT.)

132-1 Muhi-l:Ompartment AST 1961 12dO'll' 260 10920 3099 Process Oil
132-2 Muhi-compartment AST 1961 12xI0'J" 237 9954 Teresstic 220
132·3 Multi-l:Ompartment AST 1961 12xIO'3'" 237 9954 1995
133·1 Muhi-l:Ompartment AST 1961 12xlO'l1' 260 10920 Idle
133·2 Muhi-compartment AST 1961 12xl0'3" 237 9954 Idle
133-3 Muhi-compartment AST 1961 12xI0'3'" 237 9954 Idle
134-1 Multi-compartment AST 1961 15x12'8' 434 18228 Exmar 12TP30
134-2 Multi-compartment AST 1961 15xI2?'" 434 18228 Exmar 24TP30
135-1 Muki-compartment AST 1961 15x12'8' 434 18228 Aviation Oil 100 NCN
135-2 Multi-compartment AST 1961 ISxll'8'" 434 18228 Calona HT43
136-1 Multi-compartment AST 1961 15xI2'8' 434 111228 1748 Heavy Duty Eng. Oil 30
136-2 Multi-l:Ompartment AST 1961 15xI2'8'" 434 18228 ExmarXA
137 Carbon steel AST 1961 t5x30 949 398Sll 150 Coastal
138 Carbon steel AST 1961 t5x30 949 398511 T eresstic 33
139 Carbon steel AST 1961· t5x30 949 39858 Ternstic 68
140 Carbon steel AST 1961 15x30 949 391158 Supert10 20W50
14& Carbon steel AST 1961 15x30 949 398511 1643/1718 Motor Oil 30
142 Carbon steel AST 1961 15x30 949 39858 2576 Cylesst.ic 1500
143 Carbon steel AST 1961 15x30 949 39858 XD3-30
144 Carbon steel AST 1961 15x30 949 39858 XD-3 Extra ISW 40
145 Carbon steel AST 1968 15xl8 550 23100 1938ATF
146·1 Multi-compartment AST 1961 12xl0'll' 260 10920 PX·52 P.C. 225046
146·2 Muki-compartment AST 1961 12xI0'J" 237 9954 Cylesstic TK460
146·3 Muhi-l:Ompartment AST 1961 12xIO'3"· 237 9954 0.0. GX85WI40
147·1 Multi-compartment AST 1961 12xl0'11' 260 10920 XD·3 Exlra 30
147·2 Multi-compartrnent AST 1961 12xl0'3" 238 9996 Canthus 680
147·3 Multi-l:Ompartment AST 1961 12xI0'3'" 238 9996 5830 Cycle Oil 22
148-1 Multi-l:Ompartment AST 1961 12x1O'I1' 260 10920 Ethyl Flow 74
14S·2 Multi-compartment AST 1961 12xl0'3" 238 9996 Ethyl Flow 74
14S·3 Multi-l:Ompartment AST 1961 12xI0'3'" 238 9996 5806
149-1 Multi-compartment AST 1961 12xl0'3' 359 15078 XD-3 Extra 40
149-2 Multi-compartrnent AST 1961 15xI2?'" 509 21378 5S05
150-1 Multi-compartment AST 1961 15x12'S' 434 18228 Unvis J26
150·2 Multi-l:Ompartment AST 1961 t5xI27'" 434 111228 240 Pale Paraffin
151-1 Multi-l:Ompartment AST 1961 t5xI2?' 434 18228 500 Coastal Pale NCN
151-2 Muki-l:Ompartment AST 1961 15xI2'8'" 434 18228 Exxmar 24TP40
153 MUki-l:Ompartment AST 1961 15x30' 949 39858 Busgard HD 30
IH Carbon steel AST 1961 15x30' 949 39858 Busgard HD 40
155 Carbon steel AST 1961 15KlO' 949 39858 XD3-10W
156 Carbon steel AST 1961 15KlO' 949 39858 Teresstic N220
1S7 Carbon steel AST 1961 15KlO' 949 39858 Exxmar 30TP40
158 Carbon steel AST 1961 15x30' 949 39S58 2329
159 Carbon steel AST 1961 lSKlO' 949 39858 T eresstic 100
160 Carbon steel AST 1968 15xlS 560 23520 Process: Oil
161 Carbon steel AST 1968 15xl8 560 23520 Humble Hydraulic H-68
170 Carbon fleel AST 1968 15xlS 560 23520 1915
171 Carbon steel AST 1968 15x18 560 23520 Necton 60
See footnotes on last page.
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Table 5-1. Inventory of Aboveground Storage Tanks at the Bayonne Plant, Bayonne, New Jersey.
J- 50fll

1ililk DunenslOos t\Pproxunate
Tank Tank Year (Diameter x height Capacity Tank Content CAS Number
Number Type Built in feet) (BiiTels) (Gallons)

LUBE OIL AREA (CONT.)

237 Caubon steel AST 1935 40x42 9306 390852 Disp. STK
238 Carbon steel AST 1908 40x30 6669 280098 Skimmed OiVW est Side Separator
402 Carbon steel AST 1899 32x22 3192 134064 Out of service
403 Carbon steel AST 1899 30x20' 2535 106470 Out of service
404 Caubon 11«1 AST 1899 45x25 7156 300552 Out of service
405 Caubon steel AST 19111 25x30 2601 109242 Out of service
406 Carbon steel AST 1908 30x23 2982 125244 Out of service
407 Carbon steel AST 1922 25x25 2206 92652 Out of service
408 Caubon steel AST 1920 25x25 2160 90720 Out of service
410 Caubon steel AST 1920 25x25 2177 91434 Out of service
411 Caubon steel AST 1908 50x35 12034 505428 Out of service
412 Carbon l1eel AST 1899 40x30 6764 284088 Hydraulic oil
413 Carbon steel AST 1899 40x30 6734 282828 Out of service
414 Caubon steel AST 1908 45x25 7030 295260 Out of service
415 Carbon steel AST 1920 25x25 2147 90174 Out of service
416 Caubon steel AST 1953 25x42 3685 154770 Out of service
417 Caubon steel AST 1953 25x42 3665 153930 Out of service
448 Carbon steel AST 1953 2Sx42 3676 154392 Out of service
541 Carbon steel AST 1962 40x48 10811 454062 Stonnwaur
543 Caubon l1eel AST 1913 25x30 2643 111006 Out of service
545 Cuban steel AST 1960 60x48 24365 1023330 Stonowaur
547 Carbon steel AST 1920 35x36 5973 250866 Out of service
548 Caubon steel AST 1930 3Sx42 7216 303072 Stormwaur
549 Carbon steelAST 1930 50x42 14758 619836 Stormwaur
550 Caubon steel AST 1930 50x42 14757 619794 Storm water
552 Carbon steel AST 1930 50x42 . 14921 626682 Out of service
553 Caubon steel AST 1930 50x42 14871 624582 Out of service
554 Caubon steel AST 1935 50x42 14729 618618 Out of service
556 Caubon steel AST 1922 3Sx40 6935 291270 Out of service
557 Caubon steel AST 1922 35x40 6935 291270 Out of service
565 Carbon steel AST 1939 50x42 14757 619794 Out of service
569 Caubon l1eel AST 1945 60x42 21284 893928 130 VlS. LPSN
571 Caubon steel AST 1951 20x30 1672 70224 Out of service
572 Carbon l1eel AST 1951 20x30 1672 70224 Out of service
573 Caubon l1eel AST 1951 20x30 1672 70224 Idle
576 Carbon steel AST 1969 30x32 4000 168000 West Side Separator
577 Caubon steel AST 1969 80x50 45600 1915200 WestSide Seplll&lor
578 Carbon steel AST 1957 (a> 60 2520 West Side Sep. Chem.lnj.
SSO Carbon l1eel AST 1950 20x42 2332 97944 Out of service
581 Carbon steel AST 1950 25x42 3670 154140 RefmedWax
582 Carbon steel AST 1950 25x42 3670 154140 RefmedWax
583 Carbon 5tee1AST 1945 40x42 9425 395850 RefmedWax
584 Carbon steel AST 1945 24x42 3704 155568 Refined Wax
585 Caubon steel AST 1945 40x42 9425 395850 Out of service
586 Caubon steel AST 1945 25x42 3704 155568 Out of service
588 Carbon lteel AST 1945 2Sx42 3704 155568 RefmedWax
591 Caubon steel AST 1963 40x48 10800 453600 Refined Wax
See footnotes on last page.

GERAGHTY [-< MILLER. INC.
O:\APROJEC1'EXXON\NJ0212.022\DAT AlBA YOT ANK.xLS

TIERRA-B-000536



-.6 of II
Table 5·1. Inventory of Aboveground Storage Tanks at the Bayol1l1ePlant. Bayol1l1e,New Jersey.

lank DunC'll510ns APproXImate
Tank Tank Year (Diameter x height Capacity Tank Content CAS Number
Number Type Buih in feet) (BalTcls) (Gallons)

LUBE OIL AREA (CO NT,)

S92 Carbon steel AST 1963 30x48 6100 2S6200 RefUlcd Wax
S93 CartIon steel AST 1963 40x48 10800 4S3600 RefUlcd Wax
'94 Carbon steel AST 1963 30x48 6100 256200 Refmcd Wax
'95 Carbon steel AST 1961 2Sx48 4199 176358 Out of service
S96 Carbon steel AST 1961 25x48 4205 176610 Out of service
S97 Carbon steel AST 1961 2Sx48 4200 176400 Out of service
S98 Carbon steel AST 1961 25x42 4197 176274 Out of service
S99 Carbon steel AST 1961 25x48 4198 176316 Out of service
611 Carbon steel AST 1961 2'x48 4219 177198 Out of service
612 Carbon steel AST 1961 2Sx48 4217 177114 Slop Oil and Miscellaneous Liquid Waste
613 Carbon steel AST 1961 25x48 4223 177366 Out of service
614 Carbon steel AST 1961 25x48 4217 177114 Out of service
61S Carbon steel AST 1961 2Sx48 4221 177282 Out of service
616 Carbon steel AST 1961 2Sx48 4220 177240 Slop Oil and Miscellaneous Liquid Waste
617 Carbon steel AST 1951 2'x48 4220 177240 Out of service

PIER NO.1 AREA

Nolanks.

NO.2 TANK FIELD

1001 Carbon steel AST 1955 150x50 1'7449 66128S8 1#2Fuel 68476-30-2
1002 Carbon steel AST 19S5 ISOx50 157449 66128S8 1#2Fuel 68476-30-2
1003 Carbon steel AST 1955 ISOxSO IS7441 6612522 142Fuel 68476·30·2
1004 Carbon steel AST 1955 ISOxSO 151437 6612354 142Fuel 68476-30-2
laos Carbon steel AST 1955 150xSO 157447 6612774 142Fuel 68476-30-2
1006 Carbon steel AST 1955 ISOx'O 151455 6613110 Out of service 68476·30·2
1007 Carbon steel AST 19S5 150x50 157410 6611220 142Fuel 68476·30-2
1008 Carbon steel AST 1955 150xSO IS7397 6610674 142Fuel 68476·30·2

ASPHALT PLANT AREA

904 Carbon steel AST 1957 7S1148 382S4 1606668 Ae-20 8052-42-4
927 Carbon steel AST 1957 201140 22H 94S42 MC·30 8052-42-4
928 Carbon steel AST 1957 25x40 3517 147714 Me-250 80S2-42-4
929 Carbon steel AST 1957 20x40 22'1 94542 Me-70 80'2-42-4
930 CartIon steel AST 1957 20x40 22'1 94542 70'2 QD Asphah 64742·93-4
931 Carbon steel AST 1951 25x40 3'17 147714 Re-2'0 80S2-42-4
932 Carbon steel AST 1957 25x40 3517 147714 70S7 QD Asphah 64742·93-4
933 Carbon steel AST 1957 20x40 2251 94542 7037 QD Asphalt 64742·93-4
934 Carbon steel AST 1957 25x40 3517 147714 Re-70 80'2-42-4
935 Carbon steel AST 1957 10x32 440 18480 7060
936 Carbon steel AST 1957 10x32 440 18480 7060
937 Carbon steel AST 1957 10x32 440 18480 7060
938 Carbon steel AST 1957 10x32 440 18480 Me-30 80'2-42-4
941 Carbon steel AST 1957 25x40 3'17 147714 7057 QD Asphalt 80'2-42-4
See footnotes on last page.
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40fll
Table 5-1. Inventory of Aboveground Storage TBl'lk$at the Bayonne Plant, Bayonne, New Jersey.

Taiik Dunm5lons APproxunate
Tank Tank Year (Diameter X height Capacity Tank Content CAS Number

Number Type Built in feet) (BalTcJs) (Gallons)

CHEMICAL PLANT AREA (CONT.)

734 Cubon steel AST 1959 IOx24 329 13818 Out of service
735 Cubon steel AST 1959 IOx24 329 13818 Aromatic I SO
736 Cubon steel AST 1959 IOx24 329 13818 Oil Flwh
737 Cubon stccl AST 1959 IOx24 329 13818 Out of service

738 Cubon steel AST 1959 10x24 329 13818 Vinyl Ac:eta1c

739 Cubon steel AST 1961 10x24 329 13818 Out of service

740 Multi<ompartment AST 19H 12x12* 238 9996 FRXRundown

740 Multi<Oltlpartment AST 1955 12x12** 238 9996 FRXRundown

740 Mu1ti<Oltlpartment AST 19H 12xI2"* 238 9996 FRXRundown
741 Cubon stccl AST 1953 10x24 329 13818 ODSA (82759)

742 Cubon steel AST 1967 10x32 438 18396 83H5

743 Cubon steel AST 1967 lSx32 990 41580 PIBSA

744 Fiberglass Reinforced Plastic (a) 12x18 333 14000 ea)
745 Fiberglass Reinforced Plastic ea) 12x18 333 14000 (a)

846 HAUEG41 (a) 12x18 333 14000 (a)

748B Cubon steel AST 1960 12x20 479 20118 Out of service
749 Carbon steel AST 1961 1Ox30 440 18480 Out of service
750 Carbon steel AST 1962 15x30 902 37884 81418

751 Cubon steel AST 1962 15x30 924 38808 ATFVJ

752 Cubon stccl AST 1962 15x30 924 38808 ATFVJ
753 Cubon steel AST 1962 15x30 924 38808 ATFVJ
760 Cubon steel AST 1947 12x24 471 19782 ATF
761 Cubon steel AST 1947 10x26 381 16002 ATF
762 Cubon stcclAST 1949 15x19 S79 24318 80831
764 Cubon steel AST 1943 12x24 471 19782 ATF
765 Cubon steel AST 1949 10x24 381 16002 ATF
766 Cubon steel AST 1949 15xl9 579 24318 ATF
768 Cubon steel AST 1946 7xl2 79 3318 Cleaning Fluid
769 Carbon steel AST 1946 7xl2 79 3318 Cleaning Fluid
770 Cubon steel AST 1965 10x24 326 13692 Out of service
771 Cubon steel AST 1965 10x24 329 13818 Out of service

773 Cubon steel AST 1949 24x20 1562 65604 ECA4360
776 Cubon steel AST 1949 1Ox24 379 15918 Necton
777 Cubon steel AST 1966 20x30 1648 69216 Mercon Dextron
778 Cubon steel AST 1940 20xl5 867 36414 Finished CuO

779 Cubon steel AST 1922 IOx24 288 12096 ATF
781 Cubon steel AST 1940 20xlS 869 36498 N37 Flushes
783 Muhi<ompartment AST 1966 15x(a)* 221 9282 Mark 5072

783 Multi<Oltlpartment AST 1966 15x(a)" 224 9408 Same as 80039

783 Multi<ampartment AST 1966 15x(a)*** 221 9282 OLDA269R

784 Cubon steel AST 1947 12x18 3S5 14910 Hitce E6lt

785 Carbon steel AST 1949 12xl8 3S7 14994 Necton

786 Cubon steel AST 1938 12x24 474 19908 ATF
787 Cubon stccl AST 1959 12xl8 336 14112 ATF
788 Carbon stcel AST 1928 15x24 783 32886 DHP(91730)
789 Cubon steel AST 19S0 ISx24 743 31206 Slop Oil
Scc loolnotes on last page.
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Table 5-1. Invenlory of Aboveground Storage Tanks al the BayolVle Plant, BayolVle, New Jersey.
_ ~_ 9 of II

Tank DunCIISIOns APprolWl1ate
Tank Tank Year (Diameter x height Capacity Tank Content CAS Numbcr
Number Type Built in feet> (BalTcJs) (Gallons)

CHEMICAL PLANT AREA fCONT.)

795 Fiberglass Reinforced Plastic 1975 8xl2 107 4512 Slop Oil
796 (a> (a> (a> (a> (a>
797 Carbon steel AST 1977 IOx40 360 23500 Emucnt
798 Carbon steel AST 1955 15x42 1322 55520 Emuenl
799 Carbon steel AST 1955 15x42 1322 55520 Emuenl
800 Carbon steel AST 1959 12xJ6 719 30198 LOFI
801 Carbon steel AST 1959 12xJ6 719 30198 LOFI
802 Carbon steel AST 1959 12xJ6 719 30198 LOFI
803 Carbon steel AST 1959 12xJ6 719 30198 DW A Work-Otf
804 Carbon steel AST 1959 10lC24 331 13902 Out of service
805 Carbon steel AST 1959 1OlC24 331 13902 Out of service
806 Carbon steel AST 1959 10lt24 331 13902 Nectoo
807 Carbon steel AST 1959 10lt24 331 13902 HFFI (83623)
809 Carbon steel AST 1959 10lt24 331 13902 HFFI (83612)
810 Carbon steel AST 1966 10d8 245 10290 Heatin80il
81\ Carbon steel AST 1959 24x30 2329 97818 Out of service
812 Carbon steel AST 1958 20x30 1662 69804 150 Solvent Neutral
813 Carbon steel AST 1958 20xJO 1662 69804 Dewaxing Aid
814 Carbon steel AST 1959 20xJO 1662 69804 Dewaxing Aid
815 Carbon steel AST 1959 20xJO 1662 69804 LOFI (80136)
816 Carbon steel AST 1969 20xJO 1662 69804 ECA 9587 LOFI
840 Carbon steel AST 1968 24x24 1879 78918 Mercon Dextron
841 Carbon steel AST 1968 24)(24 1879 78918 Mercon Dextron
842 Carbon steelAST 1968 15xl4 736 30912 ATF
843 Carbon steel AST 1968 1SlC24 736 30912 Mercon Dextron
844 Carbon steel AST 1974 25xJ2 2536 106512 Mercon Dextron
845 Carbon steel AST 1974 2SxJ2 2536 106512 Mcrcon Dextroo
850 Carbon steel AST 1968 18xl4 1057 44394 Nectoo
851 Carbon steel AST 1968 15x24 738 30996 ATF
852 Carbon steel AST 1968 10x24 324 13608 ATF
853 Carbon steel AST 1968 10lC24 324 13608 NcctOll
854 Carbon steel AST 1968 10x24 324 13608 ATF
8SS Carbon steel AST 1971 Ihl8 340 14280 A.moco6811
856 (a) (a> (a) 290 12180 ATF
861 Carbon steel AST 1974 12x24 476 19992 ECA 8864IDHP
862 Carbon steel AST 1951 10x24 333 13986 Tomah Amine
863 Carbon steel AST 1950 SxlS 57 2394 Plcxol30S
870 Carbon steel AST 1968 IOxl8 238 9996 Van LubelFN31664
8n Carbon steel AST 1964 8xl8 1S7 6594 E4814
872 Stainless Steel AST 1964 8x18 IS7 6594 Out of service
873 Carbon steel AST 1964 8xl8 157 6594 ECA 9324/4999
874 Carbon steel AST 1964 8xl8 157 6594 ECA4493
875 Carbon steel AST 1968 81118 157 6594 ECAS087
876 Carbon steel AST 1964 10xl4 329 13818 PX 15
880 Carbon steel AST 1969 30xJ2 3964 166488 ECAS02S
See footnotes on last page.
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Table 5-1. Invcntory of Abovcground Storagc TankJ at the BayoMc Plant, BayoMe, Ncw Jerscy.

Tank Dunenslons Ajlproxunatc
Tank Tank Year (Diameter x height Capacity Tank Content CAS Number
Number Type Built in fcet) (Barrcls) (Gallons)

NO.3 TANK FJELD

901 Carbon stcel AST 1958 60x50 25418 1061556 Water
902 Carbon stcel AST 1951 60x48 24441 1026114 LSFO 68416·33·5
903 Carbon steel AST 1951 60x48 24490 1028580 l.SFO 68416-33-5
916 Carbon stccl AST 1951 120,,41 91080 4011360 PFF
911 Carbon stcel AST 1955 120,,48 98109 4120518 AC-5
918 Carbon stecl AST 1951 120,,56 114619 4813998 PFF
919 Carbon stecl AST 1951 120x56 114680 4816560 Out of service
920 Carbon stccl AST 1957 120x56 114626 4814292 MTBE
921 Carbon stccl AST 1951 120x56 114604 4813368 Out of service

GENERAL TANK FIELD

Ion Carbon stccl AST 1925 120x42 85159 3516618 Stonnwalcr
1054 Carbon stecl AST 1925 120x42 85254 3580668 Out of service
lOSS Carbon stcel AST 1925 120x42 85297 3582474 BaywayPGO 064810-00-4
1056 Carbon steel AST 1925 120x42 85281 3581802 BaywayPGO 064810-00-4
1057 Carbon stecl AST 1925 120x42 85242 3580164 Out of service
1058 Carbon stccl AST 1925 120x42 85219 3519198 Out of service
1060 Carbon stcel AST 1958 150XSO 160826 6754692 11JRBO 64742-47-8
1061 Carbon stecl AST 1958 150,,50 160826 6154692 11JRBO 64142-41-8
1062 Carbon stcel AST 1958 150x50 160836 6755112 CattarlHAFO 64141-62-4
1063 Carbon steel AST 1958 150x50 160732 6150744 CattarlHAFO 64741-62-4
1064 Carbon steel AST 1958 150x50 160740 6751080 260 Diesel 68476·34-6
1071 Carbon stccl AST 1969 150x56 170000 1140000 Water 64742-47·8
1072 Carbon stcel AST 1969 150x56 110000 1140000 BaYWaYPGO 068410-00-4
1073 Carbon steel AST 1969 150x56 170000 7140000 BaywayPOO 068410-00-4

SOLVENT TANK m~w
1024 Carbon steel AST 1966 IOxl2 170 7140 Idle
1025 Carbon steel AST 1967 70x48 33000 1386000 Xylene 1330-20·7
1026 Carbon steel AST 1923 75,,42 33256 1396752 Varsoll 8051-41·3
1021 Carbon stecl AST 1923 7.5"42 33256 1396752 Idle
1028 Carbon stcel AST 1923 7.5"42 33281 1397802 Aromatic 100 64742·95-6
1029 Carbon stcel AST 1923 40x42 33281 1397802 Varsol18 8051-41·3
1030 Carbon stcel AST 1959 40"48 10768 4.522.56 L.O.P,S. 64742-47·8
1031 Carbon steel AST 19.59 40x48 10770 452340 EXXPRINT 5880 64742-47-8
1032 Carbon steel AST 1962 40x48 10767 452214 Norpar 15 64771·72·8
1033 Carbon steel AST 1962 40x48 10725 4504.50 lsopar L 64742-49·9
1034 Carbon steel AST 1961 40x48 10766 452172 2429 Naptha 64742-89·8
1035 Carbon stcel AST 1961 40x48 10767 4.52214 Norpar 12 64771·72·8
1036 Carbon steel AST 1961 40x48 10725 450450 EXXSOLDIIO 64742-47·8
1037 Carbon steel AST 1968 50x48 10700 449400 Aromatic BO 64742-94·5
1046 Carbon steel AST 19.51 15x24 760 31920 Aromatic 200 64742·94-5
1047 Carbon steel AST 1928 60x42 21307 894894 1s0parG 64742-48·9
1048 Carbon steel AST 1962 40x48 10727 450534 HAN 64742-06·9
1049 Carbon stecl AST 1961 50x48 16751 703584 Isopar H 64742-48·9
See lootnotes on last pagc.
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.1 of 11
Table 5·1. Inventory of Aboveground Storage Tanks at the BayoMe Plan!, BayoMe, New leney.

Td Dunenslons APproxunate
Tank Tank Year (Diameter x height Capacity
Number Type Built in feet) (Barrels) (Gallons)

LOW SULFUR TANK FIELD

1065 Carbon steel AST 1967 150x56 170000 7140000
1066 Carbon steel AST 1967 150x56 170000 7140000
1067 Carbon steel AST 1967 150x56 170000 7140000
1068 Carbon steel AST 1968 150x56 170000 7140000
1069 Carbon steel AST 1969 150x56 170000 7140000
1070 Carbon steel AST 1969 150x56 170000 7140000

PIERS AND EAST SIDE TREATMENT AREA

659 Carbon steel AST (a) (a) (a) (a)
996 Fiberglus Reinforced Plastic 1980 14xl2 330 13860
997 Fiberglus Reinforced Plastic 1980 14x12 330 13860
1097 Carbon steel AST 1991 I3x24 567 23830
1098 Carbon steel AST 1964 20x24 2562 1076041
1099 Carbon steel AST 1964 20x24 2562 1076041
1100 Carbon steel AST 1947 15xl8 576 24192
1101 Carbon steel AST 1956 12xl2 244 10248

DOMESTIC TRADE AREA

1051 Carbon steel AST 1966 40x50 11200 470400

MISCELLANEOUS AREAS

994 Carbon steel AST 1949 25x40 3494 146748
995 Carbon steel AST 1949 25x40 3494 146748
998 Carbon steel AST 1949 90x48 45320 1903440

Tank Content CAS Number

RSFO
Out of service
CattarIHAFO

RSFO
BaywayPGO
BaywayPGO

64741-62-4

068410.()()-4
0684 IO.()()-4

Idle
Out of service (APH)

Calgon
Recycle Oil
Recycle Oil
Recycle Oil

DEMAR
XD-3XfRA-40

Idle (Domestic Trade)

Out of service (CBH)
Out of service (CBH)

CBH Storm water

All tanks that are out of service or idle ate empty.
• Top compartment.
•• Middle compartment
... Bottom compartment
(a) UnknO\\1L
AST Aboveground storage tank.
ECA Exxon Chemical Americas.
AIF Asphah tank field.
AV-GAS Aviation gasoline.
CAS Chemical abstract system.
Source: Aboveground storage tank information ~ obtained from R. Scerbo (1992).

GERAGHTY B MILLER.INC.
O:\APROJECT\EXXON\NJ02I 2.022\DAT A\BAYOT ANK.xLS

TIERRA-B-000541



Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 1 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

IIAII-HILL TANK FIELD

10/78 252,000 Tank No. 514 Heating Oil Oil Spill Report (1978)

2/15/83 42,000 Tank No. 508 Process Gas Oil Fuels Operations Supervisor
Accident Report

LUBE OIL AREA

03128172 1,500 Roadway in plant Lube oil additive Exxon Company, U.S.A.:
(exact location not known) Ground Spills

04/21/73 700 Roadway in plant Lube oil Exxon Company, U.S.A.:
(exact location not known) Ground Spills

12/23/78 840-1,050 Tank No.1 Electric insulating oil General Accident Report
(12/23/78)

12124/78 6,300 Tank No.1 Univolt 60 Letter to NJDEP (00/20/79)

03124/87 10,000 Tank No.6 1919 Motor oil Spill/Mixture/Leak Report
(03/24/87)

08/10/89 500 243,OOO-Gallon Tank Lube base oil NJDEP Notification Report
(vicinity of Tank Nos. 25, 26,
35, and 36)

See footnotes on last page.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 2 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

LUBE OIL AREA (Continued)

08/23/89 100 Tank No.8 Exxon Formula Spill/Mixture/Leak Report
No. 1367 (08/23/89)

01103/90 100 Pump on Tank No. 139 Slop oil Spill/Mixture/Leak Report
(01/03/90)

07/30/90 400 Tank No. 581 Wax. Spill/Mixture/Leak Report
(07/30/90)

08/14/90 300 Tank No. 94 Lube oil Spill/Mixture/Leak Report
(08/14/90)

08/28/90 250 Tank No. 545 Slop oil Spill/Mixture/Leak Report
(08/28/90)

11/28/90 100 Tank No. 23 Raw lube oil SpilVMixture/Leak Report
(CORAY 220) (11/28/90)

01/15/91 2,500 Tank No.1 Univolt 60 Spill Incident Report (1991)

07/08/91 421 Ground Turbo oil Spill Incident Report (1991)
(exact location not known)

08/26/91 100 Truck loading rack Wax. Spill Incident Report (1991)

See footnotes on last page. GERAGHTY {1' MIIJ.ER.INC
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 3 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

LUBE OIL AREA (Continued)

02/14/92 100 Between Tank Nuto H-46 Leaks, Discharges, and
Nos. 106 and 107 AIINS Incidents (1992)

02/18/92 600 Tank No. 107 Unknown Leaks, Discharges, and
AIINS Incidents (1992)

07/09/92 840 Wax at Tank Wax Leaks, Discharges, and
Nos. 585 and 586 AIINS Incidents (1992)

PIER NO. 1 AREA

09/22/72 2,100 Pier 1 Kill Van Kull Wax (MEK Feed) Oil Spill Report Second Half
Waterway (1972)

06/28/78 670 Kill Van Kull Waste oil United States Coast Guard
Waterway (02/06/79)

10/30/79 1,050-2,100 Kill Van Kull Heavy fuel oil Letter to HQ (11/01/79)
Waterway

11/15/79 > 672 Kill Van Kull Emulsion flux Letter to HQ (11/26/79)
Waterway

06/04/89 840 Pier 1 Kill Van Kull Fuel oil Bayonne Tenninallncidents
Waterway (1989)

See footnotes on last page.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne; New Jersey. Page 4 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

NO.2 TANK FIELD

3/01/89 Unknown Tank No. 1005 No. 2 Fuel Oil General Incident Report
(03/01/89)

ASPHALT PLANT AREA

11/19/70 300 Roadway in plant Asphalt Exxon Company; U.S.A.:
(exact location not known) Ground Spills

11/22/70 300 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

11/25/70 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

12/02/70 300 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

12/15/70 150 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

12/23/70 400 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

01105/71 600 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

See footnotes on last page. GERAGHTY Erf MILLER.INC
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 5 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ASPHALT PLANT AREA (Continued)

01108171 300 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

03119171 350 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

05125171 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

05128171 200 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

07115171 200 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

07/30171 1,000 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

08/09171 500 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

08111171 200 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

See footnotes on last page. GERAGHTY E.f MILLER.INC
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 6 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ASPHALT PLANT AREA (Continued)

08/13171 300 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

09103171 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

09/10171 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

10/03171 600 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

01118172 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

02/09172 200 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

05108172 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

12/14172 1,000 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

See footnotes on last page.
GERAGHTY C.?MILLER.IN(".

TIERRA-B-000547



Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 7 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

ASPHALT PLANT AREA (Continued)

01105173 300 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

03120173 100 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

03120173 500 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

04/04173 1,500 Roadway in plant Asphalt Exxon Company, U.S.A.:
(exact location not known) Ground Spills

01105/87 500 OCP at Tank No. 923 Exxon Formula Shift Super Spill Log
No. 82899

AV-GAS TANK FIELD

01130/88 5,000 Tank No. 1010 Toluene Spill/Mixture/Leak Report
(01130/88)

01/08/92 100 AV-Gas Tank Field Heavy fuel oil Exxon Letter to NJDEPE
(exact location not known)

See footnotes on last page.
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Table 5~2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 8 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

AV~GAS TANK FIELD (Continued)

1992 Unknown North of Tank No. 1015 at Diesel Personal communication
northern boundary to the with R. Scerbo (11/8/94)
west of the overhead piping
rack.

EXXON CHEMICALS PLANT AREA

01108/87 700 ATF R/R Exxon Formula Shift Super Spill Log
(exact location not known) No. 80831

01/17/87 100 Tank No. 811 Exxon Formula Shift Super Spill Log
No. 81348

02/12/87 300 "A" Reactor Exxon Formula Shift Super Spill Log
(exact location not known) No. 80682

02/14/87 300 Tank No. 799 Slop oil Shift Super Spill Log

02/15/87 300 Tank No. 793 Exxon Formula Shift Super Spill Log
(exact location not known) No. 81744

11/04/88 6,000 Tank No. 736 Cyclohexane Emergency Response
Field Report

See footnotes on last page. GERAGHTY (.? MII.U-:R.INC
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 9 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

EXXON CHEMICALS PLANT AREA (Continued)

Unknown Unknown Tank No. 727 (explosion) Napthalene Perronal Communication With
Chemical Plant Personnel
(11/8/94)

NO.3 TANK FIELD

01/26/88 500 Tank No. 920 F540 Spill/Mixture/Leak Report
(01/26/88)

8/3/78 Unknown Tank No. 916 Unknown Rqxm by BaywayInspections
(evidence of tank leakage)

(8/3/78)

GENERAL TANK FIELD

10/14/90 300 Tank No. 1058 Oil Spill/Mixture/Leak Report
(10/14/90)

10/30/90 1,000 Tank No. 1059 Oily sludge General Accident Report
(10/30/90)

SOLVENT TANK FIELD

09/22/82 92,400 Tank No. 1033 Isopar L Exxon Letter to NJDEP
(11/16/82)

See footnotes on last page.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 10 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

SOLVENT TANK FIELD (Continued)

02/18/92 2,400 North of Low Sulfur Heavy oil and diesel Exxon Letter to NJDEP
Tank Field
(exact location not known)

09/10/90 1,114 Truck loading rack Xylene Spill/Mixture/Leak Report
(09/10/90)

LOW SULFUR TANK FIELD

02/21/76 142,800 Tank No. 1069 F-942 No. 6 Oil Report of Committee
Investigating Spill

PIERS AND EAST SIDE TREATMENT PLANT

08/12/71 4,200 Pier 6 Upper New York Gear oil Supervisor's Report Incident
Bay (8/12/71)

05/30/72 4,200 Pier 6 Upper New York Asphalt Oil Spill Report (05/30/72)
Bay

08/22172 21,000 Pier 6 Upper New York No.6 oil Oil Spill Report Second Half
Bay (1972)

See footnotes on last page. GERAGHTY 61'MILLER.INC
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page II of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

PIERS AND EAST SIDE TREATMENT PLANT <Continued)

09/10/72 21,000 Pier 6 Upper New York Gas-oil Oil Spill Report Second Half
Bay (1972)

09/19/73 126 Pier 6 Upper New York Unknown Oil Spill Report Second Half
Bay (1973)

10/21/73 210 Pier 7 Upper New York No. 2 fuel oil Oil Spill Report Second Half
Bay (1973)

02/11/79 168 Pier 7 Upper New York No.2 fuel oil General Accident Report
Bay (02/11/79)

12/19/85 < 1,134 Pier 7 Upper New York No. 2 fuel oil Spill Incident Report (1985)
Bay

11/23/87 100 Piers 6 and 7 Emulsion Oil Spill Summary (1987)
New York Bay

03/21/88 200 Upper New York Bay Oil Spill/Mixture/Leak Report
(03/21/88)

05/01188 200 Upper New York Bay 1941 ATF Spill/Mixture/Leak Report
(05/01/88)

See footnotes on last page. GERAGHTY 8IVlILLER.INC.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 12 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

10124/89

11103/89

02/09/90

05122/91

06/18/91

08/01191

100

100

20,000

350

16,000

100

PIERS AND EAST SIDE TREATMENT PLANT (Continued)

Pier 7 Upper New York
Bay

Diesel fuel

Pier 7 Upper New York
Bay

Diesel fuel

Pier 7, Kill Van Kull No. 2 fuel oil

Upper New York Bay Xylene

Upper New York Bay No. 2 heating oil

Line near
new Tank No. 1097

Blend oil

DOMESTIC TRADE AREA

No documented spills greater than 100 gallons.

STOCKPILE AREA

No documented spills greater than 100 gallons.

Bayonne Terminal Incidents
(1989)

Bayonne Terminal Incidents
(1989)

NJDEP Incident Notification
Report

Spill Incident Report (1991)

Oil Spill Incident Report
(1991)

Spill Incident Report (1991)

See footnotes on last page. GERAGHTY [1' MILLER.INC.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 13 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

MDC BUILDING AREA

No documented spills greater than 100 gallons.

UT~ITIES AREA

No documented spills greater than 100 gallons.

MAIN BUILDING AREA

No documented spills greater than 100 gallons.

MISCELLANEOUS SPILLS

11/23/76 147 Kill Van Kull Waterway
or Upper New York Bay

No. 2 fuel oil Oil Spill Data (1976)

07/13/78 168 Kill Van Kull Waterway
or Upper New York Bay

Diesel Oil Spill Data (1978)

10/10/78 630 Kill Van Kull Waterway
or Upper New York Bay

Asphalt Oil Spill Data (1978)

12/25/78 210 Kill Van Kull Waterway
or Upper New York Bay

Bunker fuel oil Oil Spill Data (1978)

03/28/88 200 Ground EXXMARX 70-5720 Bayonne Plant 1988

See footnotes on last page.
GERAGHTY 8 MILLER.INC.
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Table 5-2. Documented Spills Over 100 Gallons at the Bayonne Plant, Bayonne, New Jersey. Page 14 of 14

Date
Reported Spill

Volume (Gallons)
Approximate

Location
Material
Spilled

Spill
Documentation

12/28/88

12/28/88

01118/89

02/28/90

01121192

10/06/92

MISCELLANEOUS SPILLS

110 Barge overflow into
New York Bay

No. 2 fuel oil NJDEP Incident Notification
Report

130 Hose transfer at pier Fuel oil Emergency Response Field
Report

6,000 Ground Motor oil dispersant Spill/Mixture/Leak Report

715 Off barge E-25 No. 6 oil blend

2,500 Transfer from barge
to Tank No. 1065

Black oil Leaks, Discharges, and
AIINS Incidents (1992)

100 Tank Unknown product Leaks, Discharges, and
AIINS Incidents (1992)

ATF
HQ
NJDEP
AV-GAS
MDC
Source:

Automatic transmission fluid.
Headquarters.
New Jersey Department of Environmental Protection.
Aviation gas.
Metropolitan distribution center.
Spill documentation was obtained from the Bayonne Health Department and Bayonne Fire Department (1992), from
Exxon Company, U.S.A. files on spill reports (1992b), and through personal communications with R. Scerbo (1992,
1994a), and Exxon Chemicals Plant personnel (1994).

O:\APROJBcr\FXXON\NJ0212.022\DA T A\SPILLS.tbl
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J of2

Tab]e 5-3. Inventory of Past and Present Underground Storage Tanks at the Bayonne Plant, Bayonne, New Jersey.

TankID Location Capacity Contents Date Integrity Testing Status ...
(gallons) Installed

Unknown Wax Building, Unknown Gasoline Pre-1986 Unknown Removed post-1986.
Lube Oil Area

Unknown 1- and 5-Quart Unknown Gasoline Pre-]986 Unknown Removed post-1986.
Filling Bui]ding,
Lube Oil Area

Unknown Blending and Unknown Gasoline Pre-1986 Unknown Removed prior to 1986.
Packaging Perhaps April 1985.
Warehouse,
Lube Oil Area

E2 Exxon Chemicals 4,210 Collection sump Unknown Unknown Unknown.
(concrete Plant Area (containment when for lube oil
sump) disconnecting additives

hoses)

E3 Asphalt Plant Area 6,800 Collection sump Unknown Unknown Unknown.
(concrete for lube oil
sump) additives

E4 Exxon Chemicals 6,824 Collection sump Unknown Unknown Unknown.
(concrete Plant Area for transmission
sump) fluid

002 Filling Bui]ding, 2,000 Solvents 1973 Tested April 29, ]989 - failed. Removed April 1992.
(also referred Solvent Tank Field (Varsol, Isopar X, Hydrocarbon contamination Residual contamination to be
to as "light toluene, xylene, noted on April 30, ]992 during addressed by ACO.
oil sump") aromatics) excavation (Case No.

92-430-] 202-30).

Unknown Domestic Trade Area Unknown Diesel Pre-1986 Unknown Removed post-1986.

See Page 2 for footnotes.

g:\aprojecl\Exxon\NJ0212.022\Data\rNVENTOR.XLS
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Table 5-3. Inventory of Past and Present Underground Storage Tanks at the Bayonne Plant, Bayonne, New Jersey.

l-~c- 10f2

TankID ContentsLocation Integrity Testing Status'"Capacity
(gallons)

Date
Installed

Unknown Domestic Trade Area Unknown Waste (slop) oil Pre-1986 Unknown Removed post-1986.

Unknown Domestic Trade Area Unknown Heating oil Unknown Unknown Remains in service.

Unknown MDC Building Unknown Diesel Pre-1986 Unknown Removed post-1986.

Unknown MDC Building Unknown Diesel Pre-1986 Unknown Removed post-1986.

Unknown _ MDC Building Unknown Diesel Pre-1986 Unknown Removed post-1986.

001 Main Building 2,000 Unleaded gasoline 1979 Tested September 1982 - passed. Removed August 17, 1989.
(also referred Tested August 1989· failed. DICAR investigation to be
to as G-l) Release reported to NJDEP on conducted in conjunction

August II, 1989 (Case No. with NJPDES·DGW permit.
89-08-11-1107).
Confirmation of release
reported on August 15, 1989
(Case No. 89-08-15-1520).

003 Main Building 2,000 Unleaded gasoline 1989 Unknown Currently in service.
Replacement tank for 001.

MDC
NJDEP
DICAR
NJPDES
DGW
ACO
...

Sources:

Metropolitan Distribution Center.
New Jersey Department of Environmental Protection.
Discharge Investigation and Corrective Action Report.
New Jersey Pollutant Discharge Elimination System.
Discharge to Groundwater.
Administrative Consent Order.
Underground storage tank (UST) status on October 13, 1984 as related by Ron E. Scerbo, Exxon Company, U.S.A •

Exxon Company, U.S.A. 1988b.
Exxon Company, U.S.A. 1989a.
Exxon Company, U.S.A. 1990.

(!:lap~iec'IExxonINJ0212 .022101'1 IINVENTOR.xLS
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Table 5-4. Summary of Transfonners Known to Have Contained Polychlorinated Biphenyl Dielectric Fluids, Bayonne
Plant. Bayonne, New Jersey.

Location Transfonner Location Serial No. PCB Content Weight Dechlorination Transfonner
(ppm) (kg) Date Status •

Station F·l GE500 kva Lube Oil 0638543 PCB liquid 1,590 NA Removed
4,160-480 V Area

280 Gal.

Station G·3 GE 750 kva Lube Oil 8641561 PCB liquid 2,145 12117/86 Removed
Sub No. G-3 4,160-480 V Area 425 Gal.

425 Gal. Removed

Station A-3 GE500kva Solvent NA 13,720 795 12/17/86 Removed
Sub No. 15 4,160-480 V Tank Field 140 Gal.

140 Gal. Removed

Station C-2 GE500kva Low Sulfur F92760 2,093 625 12117/86 In service
Sub No. 17 160-480 V Tank Field 110 Gal.

110 Gal. Removed

Station E-l Wagner Utilities K9G1037 PCB liquid 966 NA Removed
300 leva Area

4,160-480 V
170 Gal.

Station E-l Wagner Utilities G9C1594 PCB liquid 705 NA Removed
200 leva Area

4,160-480 V
124 Gal.

Station F-2 Standard Main Building 130889 21,862 1,403 NA Removed
500 leva Area

4,160-480 V
247 Gal.

PCB Polychlorinated biphenyls.
ppm Parts per million.
kg Kilograms.
GE General Electric.
kva Kilovolt ampere.
V Volt.
Gal. Gallon.
NA Information not available... Transfonner status as of October 13, 1994 (Scerbo 1994b).

Sources;

Exxon Company, U.S.A. (1986)
Exxon Company, U.S.A. (1994)

G:\APROJECTlEXXON\NJ0212022\DATA\PCB'ffiANS.XLS

GERAGHTY & MILLER.INC. ~ ..
TIERRA-B-000558



Page I of7
Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.

Product Thickness in Feet

WELL ID IRMAREA (a) Dec. 91-Jan 92 Sep-92 Dec-92 6-Jan-93 ll-Jan-93 31-Mar·93

OPERATIONAL AREAS

"A" - Hill Tank Field

EB-25 "A"-Hill Tank Field 0.15 NM 0,16 NM NM 0.17
EB-26 "A"-Hill Tank Field <0.01 NM 0.03 NM NM 0.01
EB-27 "A"-Hill Tank Field NO NM NO NM NM NO
EB-28 "A"-Hill Tank Field NO NM NO NM NM NO
EB-29 "A"-Hill Tank Field NO NM NO NM NM NO
EB-30 "A"-Hill Tank Field NO NM NO NM NM NO

Lube Oil Area

EB·16 Lube Area 1.54 NM 1.34 NM NM 1.01
EB·17 Lube Area >1.87 NM >1.28 NM NM 0.25
EB-21 Lube Area <0.01 NM NO NM NM NO
EB-22 Lube Area 7.58 NM 0.16 NM NM 0.11
EB-23 Lube Area 0.18 NM O.ll NM NM 0.11
EB-24 Lube Area 0.33 NM 0.34 NM NM 0.33
PKMW-5 Platty Kill Creek Area
PKMW-6 Platty Kill Creek Area
PKMW-7 Platty Kill Creek Area
PKMW-14 Platt)' Kill Creek Area

Pier No. I Area

EB-I Helipad Area NO NM NO NM NM NO
EB-2 Helipad Area 0.33 NM 0.17 NM NM 0.22
EB-3 Helipad Area 0.7 NM O.oI NM NM 0.42
EB-4 Helipad Area 0.17 NM 0.06 NM NM 0.04
EB-5 Helipad Area 0.11 NM 0.02 NM NM 0.15
EB-6 Helipad Area 0.01 NM NO NM NM NO
EB-7 Helipad Area 0.18 NM <0.01 NM NM 0.16

See last page for footnotes.

GERAGHTY ('1' MILLER. INC.
O:\APROIECl\E.XXON\NI0212.022\DA TA\oPERAREA.XLS
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Page 2 of?
Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.

Product Thickness in Feet

WELLID IRMAREA la> Dec. 91-Jan 92 Sep-92 Dec-92 6-Jan-93 11-Jan-93 31-Mar-93

Pier No. I Area (Continued)

EB-8 Helipad Area NO NM NO NM NM NO
EB-9 Helipad Area 0.91 NM 1.81 NM NM 0.75
EB-lO Helipad Area 1.12 NM 0.14 NM NM 1.5
EB-ll Helipad Area 0.61 NM 0.09 NM NM 0.21
EB-12 Helipad Area 1.37 NM 3.53 NM NM 3.11
EB-13 Helipad Area 3.65 NM 0.85 NM NM 1.79
EB-14 HeJipad Area <0.01 NM NO NM NM NO
EB-15 Platty Kill Creek Area NO NM NO NM NM NO
EBR-l Helipad Area 0.01 NM 0.02 NM NM 0.01
EBR-2 Helipad Area 0.11 NM 0.01 NM NM NO
EBR-3 HeJipad Area <0.01 NM 0.26 NM NM 0.07
EBR-4 Helipad Area 0.99 NM 0.32 NM NM 0.16
EBR-5 Helipad Area 1.5 NM 2.73 NM NM 4.13
EBR-6 Helipad Area 0.16 NM 0.01 NM NM 0.01
EBR-7 Helipad Area NO NM NO NM NM NO
EBR-8 Helipad Area 0.75 'NM 1.17 NM NM 1.58
EBR-22 Platty Kill Creek Area NO NM NO NM NM NO

No. 2 Tank Field

EB-92 • Interceptor Trench Area
EB-93 • Interceptor Trench Area

Asphalt Plant Area

No monitoring wells currently exist in the Asphalt Plant Area.

AV-Gas Tank Field

EB-46 Interceptor Trench Area <0.01 NM NO NM NM NO
EB-87 • Interceptor Trench Area NM NM NM NM NM NM
EB-88 • Interceptor Trench Area NM NM NM NM NM NM

See last page for footnotes.
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Page 3 of7
Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.

ProductllUckness in Feet

WELL ID IRM AREA (.) Dec. 91·Jan 92 Sep-92 Dec-92 6-Jan-93 11·Jan·93 31·Mar-93

AV-Gas Tank Field (Continued)

EB-89 • Interceptor Trench Area NM NM NM NM NM NM
EB·91 • Interceptor Trench Area NM NM NM NM NM NM
EB-99 • Interceptor Trench Area NM NM NM NM NM NM
IT-MWI Interceptor Trench Area

Exxon Chemicals Plant Area

MW-I Exxon Chemicals Plant Area 1.00 NM 1.00 NM NM 1.97
MW-2 Exxon Chemicals Plant Area 1.20 NM 0.35 NM NM 0.29

No.3 Tank Field

No monitoring wells currenlly exist in the No. 3 Tank Field.

General Tank Field

EB-47 Pier 7 Area NO NM NO NM NM NO
EB-48 Pier 7 Area NO NM NO NM NM NO
EB-50 Pier 7 Area NO NM NO NM NM NO
EB-51 Pier 7 Area NO NM NO NM NM NO
EB-52 Pier 7 Area 0.01 NM 1.34 NM NM 1.00
SHERl3 Pier 7 Area NM NM NM NM NM NM

Solvent Tank Field

EB·53 LSSTF <0.01 NM NO NO NO NO
EB-54 LSSTF NO NM NO NO NO NO
EB·56 Pier 7 Area 0.02 NM 0.65 NM NM 0.58
EB-57 Pier 7 Area NO NM NO NM NM <0.01
EB-79 LSSTF 6.03 NM 8.79 7.52 8.50 7.30
EB-84 Pier 7 Area NM NM NM NM NM 3.20

See last page for footnotes.

O,IAPROJECT\EXXON\NI02I 2.022IOAT AIOPERAREAXLS GERAGHTY e MILLI:R. INC.
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Page 4 of7
Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant. Bayonne, New 1ersey.

Product Thickness in Feet

WELL 10 IRMAREA (a) Dec. 91-1an 92 Sep-92 Dec-92 6-1an-93 11-1an-93 31-Mar-93

Solvent Tank Field (Continued)

MW-7 LSSTF 1.78 2.83 10.00
MW-8 LSSTF 11.85 9.40 17.75
MW-IO LSSTF NO NO NO
MW-ll LSSTF NO NO NO

Low Sulfur Tank Field

EB-75 LSSTF <0.01 NM NO NO NO NO
EB-76 LSSTF 0.40 NM 0.01 0.20 0.20 0.10
EB-77 LSSTF 8.02 NM 10.29 10.46 11.85 8.90
EB-78 LSSTF 5.15 NM 6.05 5.95 7.36 7.05
EB-80 LSSTF 7.13 NM 5.56 3.03 3.66 3.20
EB-81 LSSTF 0.74 NM NO <0.01 0.01 NO
MW-3 LSSTF 8.26 8.33 7.20
MW-4 LSSTF NO NO 0.07
MW-5 LSSTF NO NO NO
MW-6 LSSTF NO NO NO
MW-9· LSSTF NO NO NO
MW-12 LSSTF 7.82 8.46 9.20
MW-13 LSSTF 11.95 12.44 10.20
MW-14 LSSTF 1.63 1.52 1.55

Piers and East Side
Treatment Plant Area

EB49 Pier 7 Area NO NM NO NM NM NO
EB-58 Pier 7 Area <0.01 NM 1.90 NM NM 0.?1
EB-59 Pier? Area 0.10 NM NO NM NM 3.27
EB-60R Pier? Area <0.01 NM NO NM NM 0.17
EB-61 Pier? Area 0.01 NM 1.11 NM NM 0.16
EB-62 Pier 7 Area 0.01 NM 0.77 NM NM 3.01
EB-63 Pier? Area NO NM 0.09 NM NM <0.01

See last page for footnotes.

O:IAPROJEC1\EXXON\NJ0212.022IDAT A\oPERAREAXL.S GERAGHTY {-1' MILLFR.INC.
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Page 5 of7

Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.

Product Thickness in Feet

WELLID IRM AREA <a) Dec. 91-Jan 92 Sep-92 Dec-92 6-Jan-93 II-Jan-93 31-Mar-93

Piers and East Side
Treatment Plant Area (Continued)

EB-64
EB-65
EB-66R
EB-67
EB-68
EB-69
EB-70
EB-71
EB-72
EB-73
EB-74
EB·82
EB-85
EB·86
EBR-9
EBR-IO
EBR-ll
EBR-12
EBR-J3
EBR-14
EBR-15
EBR-I6
EBR-17
EBR-18
EBR-19
EBR-20
EBR-21
EBR-23
P7MW·I
P7MW-2

Pier 7 Area
Pier 7 Area
Pier 7 Area
Pier 7 Area
Pier 7 Area
Pier 7 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 7 Area
Pier6 Area
Pier 6 Area
Pier 7 Area
Pier 7 Area
Pier 7 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 6 Area
Pier 7 Area
Pier 7 Area

0.73 NM 0.28 NM NM 0.34
<0.01 NM 1.15 NM NM 0.13
0.02 NM 0.58 NM NM 1.42
0.80 NM 0.36 NM NM 0.21
NO NM NO NM NM 0.05
0.01 NM 0.73 NM NM 1.75
NM NM NM NM NM NM
NO <0.01 0.02 NM NM NO

<0.01 0.67 0.60 NM NM 0.43
<0.01 0.05 0.19 NM NM 0.12
<0.01 0.04 0.09 NM NM <0.01
NO NM NO NM NM NO
NM NM NM NM NM NM
NM NM NM NM NM NM
NO . NM NO NM NM <0.01
NO NM NO NM NM 0.01
0.21 NM <0.01 NM NM 0.16
0.01 0.63 0.42 NM NM 0.50
NO <0.01 NO NM NM NO
NO <0.01 NO NM NM NO
NO NO NO NM NM NO

<0.01 NO NO NM NM NO
<0.01 NO NO NM NM NO
<0.01 1.09 l.31 NM NM 1.30
NO NO NO NM NM NO
NM NO NO NM NM NO
NM 0.52 NO NM NM NO
NM NO NO NM NM NO

See last page for footnotes.
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Page 6 of7

Table 5·5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.

Product 'Thickness in Feet

WELL ID IRM AREA (a) Dec. 91·Jan 92 Sep-92 Dec-92 6·Jan-93 ll-Jan-93 31-Mar-93

Piers and East Side
Treatment Plant Area (Continued)

SHERI 1 Pier 6 Area NM NM NM NM NM ND
SHERI 2 Pier 6 Area NM NM NM NM NM ND

Domestic Trade Area

No monitoring wells currently exist in the Domestic Trade Area.

MISCELANEOUS AREAS

Stockpile Area

EB-18
EB-19
EB-90
PKMW-l
PKMW·2
PKMW-3
PKMW-4
PKMW-8
PKMW·9
PKMW-IO
PKMW-il
PKMW·12
PKMW-13
PKMW-15

Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area
Platty Kill Creek Area

ND
0.69
NM

NM
NM
NM

ND
0.70
NM

NM
NM
NM

NM
NM
NM

ND
3.88
NM

MilC Building Area

No monitoring wells currently exist in the MDC Building Area.

Utilities Area

No monitoring wells currently exist in the Utilities Area.

See last page for footnotes.
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Table 5-5. Product Thickness Measurements Conducted by Dan Raviv Associates, Inc. at the Bayonne Plant, Bayonne, New Jersey.
Page 7 of7

WELLID

Product Thiclmess in Feet

lRM AREA (a) Dec. 91-Jan 92 Sep-92 Dec-92 6-Jan-93 II-Jan-93 31-Mar·93

Main Building Area

EB-31
EB-33
EB-34
EB-35
EB-36
EB-40
EB-41
EB-42
EB-44
EB-45
EB-83
EB·94 •
EB-95 •
EB-96 •
EB-97 •
EB-98
ITMW-2
ITMW-3
ITMW-4
ITMW-5
ITMW-6

Interceptor Trench Area NO NM NO NM NM NO
Interceptor Trench Area NO NM NO NM NM NO
Interceptor Trench Area 0.58 NM 0.60 NM NM 0.42
Interceptor Trench Area NO NM NO NM NM NO
Interceptor Trench Area 0.01 NM 0.07 NM NM <0.01
Interceptor Trench Area 0.01 NM NO NM NM NO
Interceptor Trench Area 0.02 NM NO NM NM 0.10
Interceptor Trench Area 0.10 NM NO NM NM 0.14
Interceptor Trench Area 0.01 NM NO NM NM NO
Interceptor Trench Area NO NM NO NM NM NO
Interceptor Trench Area NM NM NM NM NM 0.01
Interceptor Trench Area NM NM NM NM NM NM
Interceptor Trench Area NM NM NM NM NM NM
Interceptor Trench Area NM NM NM NM NM NM
Interceptor Trench Area NM NM NM NM NM NM
Interceptor Trench Area NM NM NM NM NM NM
Interceptor Trench Area
Interceptor Trench Area
Interceptor Trench Area
Interceptor Trench Area
Interceptor Trench Area

Ca)

IRM
LSSTF
NM
NO

<
>
AV-Gas
MDC
•
Source:

IRM areas as adapted from Dan Raviv Associates, Inc. (1993a, 1993b, and 1994).
Interim Remedial Measure.
Low Sulfur and Solvent Tank Fields.
Not measured.
Product not detected.
Monitoring well not yet installed at this date.
Less than.
Greater than.
Aviation gasoline.
Metropolitan Distribution Center.
Well location is outside of the property boundary .
Dan Raviv Associates, Inc. (1993d).

G:\APROIECl\EXXON\NJ01I2.022IDATA\OPERAREAXLS GERAGHTY (,.j' MILLU~.INC
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Table ~·I. Inventory of Aboveground Storage Tanks at the Bayonne Plant, Bayonne, New Jersey. .70fll

tank DunenslollS APproXImate
Tank Tank Year <Diameter X height Capacity Tank Content CAS Number
Number Type Built in feet) (BarTels) (Gallons)

ASPHALT PLANT AREA CCONT.)

942 Carbon st.eel AST J9~7 20x40 2151 94~42 7060
943 Carbon steel AST 1951 2~x40 3~17 147714 7037 64792-93-4
9~0 Carbon steel AST 1960 60x48 24227 1017~34 AC·20 80S2-42-4
9SS Carbon steel AST 1948 60x48 23989 1007S38 Out of service
9S6 Carbon steel AST J948 2Sx42 21269 893298 AC·20 80S2-42-4
9~9 Carbon steel AST 1948 2Sx42 3678 IS4476 160/180 EMFLUX
960 Carbon steel AST 1948 2Sx42 3686 1'4812 AC-~ 80S2-42-4
961 Carbon steel AST 1948 2~x42 3681 1'4602 AC·20 80S2-42-4
962 Carbon steel AST J948 2~x42 3693 ISSlO6 AC·IO 80~2-42-4
963 Carbon steel AST 1948 2Sx42 3669 1~4098 Out of service
964 Carbon steel AST 1948 2~x42 3683 IH686 AC·~ 80S2-42-4
96~ Carbon steel AST 1948 2~x42 3683 1~4686 AC·20 80S2-42-4
966 Carbon steel AST 1948 2~x42 3683 IS4686 AC-10 80~2-42-4
967 Carbon steel AST 19~7 20x40 223~ 93870 AC-IO 80~2-42-4
968 Carbon st.eel AST 19~7 20x40 2226 93492 EXXPRINT 990 64742·93-4
969 Carbon steel AST 1960 20x40 2232 93744 7107 Rooten Flux 80n-42-4
970 Carbon steel AST 19S7 20x40 2234 93828 160/180 EMFLUX 80n-42-4
971 Carbon steel AST 19~7 10x32 2229 93618 LSFO 68476-33-~
972 Carbon st.ee! AST <a> <a> <a> <a> Oul of service
973 Carbon steel AST 1960 10x32 433 18186 EXXPAVEHP~O 80~2-42-4
974 Carbon steel AST 1960 10x32 432 18144 AC-20 80~2-42-4
97~ Carbon steel AST 1960 10x32 432 18144 EXXPAVEHP~O 80S2-42-4
986 Carbon steel AST 1924 2Sx30 2620 110040 Kerosene 8008·20~
987 Carbon steel AST 1938 2~x30 262S 1I02S0 Varsol18 80S6-41-3
988 Horizontal DnJm (a) 10x2S 349 146S8 Cutback Naptha
990 Carbon steel AST 1934 7' I0·1I2x 12'9 liS 4830 1419 Ind. Oil
993 Carbon st.ee!AST 1959 25x40 3498 146916 NBH

AVIATION (A\') GAS TANK FJELD

1009 Carbon steel AST 19~7 IIOx56 96324 404~608 Oul of service N/A
1010 Carbon steel AST 19~7 7~x~6 44625 1874250 Toluene 108-88-3
1011 Carbon steel AST 1957 7~x~6 44611 1873662 Kerosene 8008-20,(;
1012 Carbon st.eel AST 19S7 50xS6 19678 826476 Heptane 142·82·~
1013 Carbon steel AST 19~7 60x~6 28S12 1I97~04 Hexane 1I0-~4-3
1014 Carbon st.eel AST 19S7 IOOx~6 79~01 3339042 Out of service
10lS Carbon steel AST 19~7 40x~6 12~92 n8864 Out of service
1016 Carbon steel AST 1931 40x~6 12~96 S29032 Cutback Napiha Multiple
1017 Camon steel AST 19~7 7~x~6 4462S 18742~0 AVOAS N/A
1018 Carbon steel AST 19S7 7~xS6 4462S 18742S0 260 Diesel 68476·34-6

CHEMICAL PLANT AREA

730 Carbon steel AST 19~9 10x32 440 18480 Out of service
731 Carbon steel AST 19S9 10x32 440 18480 Out of service
732 Carbon steel AST J9S9 JOx32 440 18480 Out of service
733 Carbon steel AST 19~9 10x32 440 18480 Out of service
See footnotes on last pase.
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f POTENTIAL HAZARDOUS WASTE: SITE I IDENTIFICATION~EPA PRELIMINARY ASSESSMENT Ot STAjC2 SITE,....",SEq
NJ 78PART I-SITE INFORMATION AND ASSESSMENT

II. SITE NAME AND LOCATION

Of SITENA ...E{L... t, ____ ,.,_ ... ",. .... .,_~,.J OZ5'TR£ET,IlClJTENO.. ORSPEcmC LOCATIONIOENTIYlERt
Bayonne Plant Foot of East 22nd Street

::::on

03 CITY 04 STATEI 05 ZIPCODE 1015COUNTY I~OUNn 108eool(i.!
NJ 0700: Hudson CODE OlST.:ayonne

09 CCOIlDIHATUI.ATI T UDE

I LONGITUDE40 39 13.0 74 06 47. (I Bl.ocM381 A LOT81-------- ---------
to DlA[ClCHS TO SITE(St.",., " .. ",..,.__t .",.hc ,....J Ne~1 Jersey Turnpike South E:·: it 14A to Avenue E.-hen on to 21st. Street East. 21st St to Hook Road which leads toast 22nd. Street.

III. RESPONSIBLE PARTIES
er. CttHER (,f ._/

DZSTREET" .._ ........ "_".,/:::,:on Co, U.S.A. Foot of East 22nd Street
03 CITY O. STATE105 lIP COO£ 106TEL£PttQto£HUMBER I{ayonne

NJ 07002 (201j4747585
07 OPERATOR I" ........,.. .,ff.,..".,1,-- .. .., J DBSTRE:ETf._ ... _."_1/~.B. Sounders
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DE. t.OCAl.HEAl.THOFFICIAL 0,.. OTHER

CONTRACTORNAME(51 ( S •• edIJ

02 SITE STATuS fCh... _~., 03 YEARS0' OPERATION
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04 DESCRIPTION0' SUSSTANCESPOSSIBl.YPRESENT,KNOWN.ORALLEG£O
:·:;·:on Co. reported that oily wastes and other organic and inorganichemicals were disposed of on-site at t"'JO separate 1 ocati ons;'ackards Tankfield landfill and Bayonne Plant landfill. (Attachment A>05 DESCRIPTIONOFPOTENTIAl.HAZARDTOENVIRONMENTANQlDRPOI'ULATICW ~
he facility contains t~IO inactive chemical landfills. Aotential e:·:ists for leachate migration causing soil and groundwater

f ontamination. (Attachment A)
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II. IOENTlFIC""TJONPOTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2- WASTE INFORMATIONSEPA 1

01 ST"TE I.C251.TE NUI'II8E~NJ va
II. WASTE STATES.QUANTITIES.AND CHARACTERISTICS

:GA. TOlllC

DB. CORROSIVE

. Dc. RAOIOACTlvE

00. PERSISTENT

01 PH'fSICALSTATES.e- •• II_,_,1 02w.e.SfE OUANTlTYAT SIT[,... ..,.,..,..,..,..,.""'''''M...,..,,,...,.. ...,, . DE. SOLUBLE

OF. INFECTIouS

:cJG. FLAMMABLE

XJH. IGNITABLE

o I.HIGH1.Y IIOLATl1.E

X]J.EXPl..OSIVE

DIC.REACTIVE

OL.INCOMFlIT1BLE

OM NCT APP\.ICABLE

DA.souo DE. SLURRY

08. POWOER,FINES :OF. 1.IOUID

Dc. SLuDGE DGo GAS

:00. OTHEROi 1v I·Jastec::
ISp.~,I,1

TONS -------1I CUBICYAR09jnknownI NQ OF DRuMS 1

III. WASTE TYPE
101 GROSSAMOUNT I02UNlTCFMEASURE103 COMMENTS~~~;~------~~~~~-------+I~~~----I fOilv wastes. orcanics

OL'" OIL.Y WASTE Unknown land inoroanics were
SOL -1i-..:..:.:.:..:::..-=----------:F.:.::.;.~::...:...;.::......4------f::::..::::~::.::::::.=.::~~::..;,.~~===:.,:.=,:..:.:...=..=..::......--~
PSO l
OCC

iln~mown I Idisposed'- of in 1andf ill sT land an impoundment between
tnknm:m il1956 and 1965.

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

II

.4CO "erOS

10C INORGANIC CHEMICALS I~known iAttachment A

BAS BASES II

MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES rs- "__ 'r ,., ..... ',.._H""CA$~I

as CONCENTRAnQH101 c:.TEGORY 02 SUBSTANCENAME 03 CAS NUMBER CONCENTRAT.Q;..04 STORAGElClsPOSAL METHOO

~ _l!--I ------'t-------1r-------I----+---~i

~--J-~--------··I------i--------~-----+----i

I1----j-----------t------l---------+------+----1
I L I I

1 I C I
oz CASNUMBER CATEGORY I 01 FEEOSTOCIC NAUE 02 CAS NUUB£R

FDS
I

FOS

....--_I~ --
CAT£GOF . 01 ,EEOSTOCIC NA,..£

FeS

FOS

I FOS I I FOSI f~; I. 1f-------~-'::':FO~S--li-----------i------1

~JDEP/ DWR (Central) files: Attachment A
PA-Fed Plaza, Edison files: Attachment A
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POTENTIAL. HAZARDOUS WASTE SITE II. IDENTIFiCATION I

~EPA PRELIMINARY ASSESSMENT l%jTATElo/£/TE NU"Il(P

PART3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
,- -- r -

II. HAZARDOJS CONDITIONS AND INCIDENTS

01J(]A. GROl,.NMATER CONTA.MINATION OZOOBSERVED (DATE: ) :0F'OTENTlJU. o AI.LEGED

03 POPULATION F'OTENTIALI.Y AFFECTED: ()4 NARRATIVE DESCRIPTION

he facility was a petroleum-refinery-waste landfill and
·mpoundment frcm 1956 to 1965. A high potential for ground water
qont.amination e:·: ists. (Attachment A)

Ol:a B. SURFACE WATER CONTAMINATION 02JCOBS£RVED IOATE:11 / 15/75 ) OpOTENnAI. o AI,.I.EGEO

03 F'OPULATION POTENTIALLY AFFECTED ()4 NARRATIvE DESCRIPTION

E······onreported to EF'A that appro:{imatel y 40 gallons of emulsified oil" ....
~ntered Kill Van ~~ull River. The spill resulted from the overflow
c f the -=.100oil Sl.lmeon Pier 1 \>Ihi1e off-loadino a shio. (Att. B)

01 0C. CONTAWINATION OF AIR 02 OOBSERVEO (OATE: ) CPOTENTIAL -:JALI.EGED

03 POPULATlOPwPO'TENTlAI.I.Y AFFECTED. 04 NARRATIVE DESCRIPTION

.
01 Go. FIRE/EXPlOSIVE CONOITIONS 02 DoesERvED (DATE: I oPOTENTIAL CAI.I.EGED

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 DE. DIRECT CONTACT 02 (JOBSERVEO IDATE: I OF'OTENTIAL OAI.LEGED

03 POPUI.ATlON F'OTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION ,

i

I.......-.. _.. _ ... --_ ..

oi:-u F. CONT,l,MINATION OF SOIL 02 COBSERVED 10ATE: ) )C)POTENnAL o ALLEGED

03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIP'I'ION

he facility has a 1arlCf~I11 and impoundment and that contain oily
~astes from petroleum refining operations. As a result, the
~otentia1 for soil contamination is very hiqh. (Attachment A)

01 DG- ORINKING WATER CONTAMINATION 02 OO£lSERVEO IDATE: ) OF'OTENTIAL OALLEGEO

03 POPULATION F'OTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
i
I

I

, Ot .OH wORKER EXPOSURE/INJURY 02 DoeSERVED IDATE: I >OPOTENTlAL OALLEGED I

03 WORI<ERSPOTENTlAI.L Y AFc~ECTED: 04 NARI;ATlVE DESCRIPTION

Fart of the site \>1as previ OLIS1y a 1andf ill and impoundment
\here oily \-Iastes\oler-edisposed of. A potential for worker e:·:posure I

e::i sts if there i'3 contact \"Iith contaminated soil or IfJater. I

01 0..PO~uLATION EXPOSURE/INJURY 02 OOBSERVEO lOATE: I oPOTENTIAL CAI.LEGE~
I

03 ~PUL"TjO" F'OTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

EPA FORM 2070-12 (7,811
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were dumped into

I. IDENTIFIC.:l.TlONPQTENnAL HAZAROO US WA STE SITE
PRELIMINARY ASSESSMENT

PART3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
-&EPA Ot $'Unlo:z.s:.n: NU~

N..J I it:l

II. HAZAROOLIS CONDITIONS AND INCIDENTS Ic..",.,. •• _,

02 OOBSERVE!) (DATE: I-----0" O,:Cc.ui ..GE TO. Fl.DR.\

04 NARR"TNE DESCRIPTION

o ALLEGED

. -.. ...

~ "-..:Q"i:8«. DA .. AGE TO FAuNA

0'1 NARRATIVE OESCRIPTION/ __ • .-.,_-..J
02 oOesERvEO (DATE: )----- OPOTENT14L o ALLEGED

01 oL.CONT.tWlNATION OF FOOO CHAIN

04NARRAnvEDESCRIPTION

02 oOBSERVE 0 IDATE: ----- oPOTENTlA\. OALLEGED

01 e:J ... UNST J.81.E CONTAIN"ENT OF WASTES
(Stttlhh",".,'/rt.,..-",. ..... /I ... ,.' .,."".)

03POPULATION POTENTIALLY AFFECTED, 0'1 NARRATIVE DESCRIPTION

;{xcn informed EPA 01' two 011 spills. The first occurred on 11/15/75
Jhen 40 gallons of emulsified oil entered Kill. Van Kull. The second
Jccurred on 2/21/76 when a tank overflowed while receiving oil. (Att.B)

02~OBSUVEOIOATE:O/ 1bllo I (]POTENTIA\. OALLEGEO

01 UN. O.... AGE TO OFFSIT[ PROPERTY 02 oOBSUVEO (DATE: I OpOTEI\ITIAL oALt-EGED

04 NARRAnvE DESCRIPTION

01 00. COl\lUIlII'OA1I0N OF SEW ERS. STORM ORAINS, wwTP. 02 oOBSERVED IOAT[: -----04 I'OARRATIVE OESCRIPTIOl\l

OpOTENTlAL oALLEGED

01 Bp ILLEG .. l.IUNAUTHORIZEO DUMPING 02 oOB5ERVED IOATE. I 0 POTENTIAL------1;)4NARRATIVE DESCRIPTION

uring the years of operation, re~inery wastes
lnlined landfills and impoundments on-site.

/SJALLEGEO

05 DE 5CRIPTI01'O OF ANY OTI1£R ItNOWN, POTENTIAL. OR ALLEGEO HAZARDS

III. TOTAL POPULATION POTEm"IALLY AFFECTED:

IV. COMMENTS '.. ?

0.r.=:-a..Q.fl1.'t:.1onalIn-tormat.lO;},re-rer to olte 10, !:Iayonne 1'1LlnlClpal
and:ffIr:'-which also received wastes from the refinery.

:F'A·F·£'d·P+-~·a .F i1es: Attachments A, B
~DEP/DWR Files: Attachment A
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POTENTIAL HAZARDOUS WA STE SITE t ::::~~"iF:C":'7':C;\l,SEPA PRELIMINARY ASSESSMENT laiJ"~7EIa2.:;'T[ ~UIllllE" ;
V ! I '=JF'I1Rr:!·QESC~IPTlONOF HAZARDOUS CONDITIONS .1NDINc:QE~n'S

II. HAZAROCUSC~~li10NS':'.~OINCIDENTSfC.... _ ... ,

01 OJ. ~4GE roo FT..OR4 02 008S£AY[0 10ATE; 1 OparE"~~ o ALLEGED
I04 NARR4TIIIE OESCRIPTION
I

I
I

0';4"1(. DAMAGE TO FAUNA 02 008SERV(0 lOATE: I "El.r aTE~TIAL o ALLEGED,04 N.lRRATIVE DESCRIPTIONI_~_I/_~

0' OL.CONT.1,WINATION 0 ...1"000 CHAIN 02 OOOSERVEO IDATE: ) OPOTENTIAL OAllEGEO
04 NARRAT1Y( DESCRIPTION

.

0' eJM. UNST.18U: CONTAINioI£.. T OF WASTES 02 ~ OBSERVEDIDATE: 0/ 1 d / 10 I LJ POTENTIAL OALL£G£D(_"'_''''''_'._0''' __ .1
03POPULATION POT£ NTIALLT AFFECTED, ()4 NARRATive: OESCRIPTION~;{::on infor-med EF'A 01' tNO all spills. The first occur-red on 11/15/75 .'Jhen 40 gallons of emulsified oil entered Kill.Van Kull. The second:Jccurred on 2/21/76 when a tank overflowed while r-eceiving oi I. (Att. B)
01 ON. DAioI.lGE TO OFFSIT1;PROPERTY 02 COBSERVE:D IDATE: I OPOTENTIAL OALLEGED
04 NARRATIVE DE:SCRIPTlON

-

0' WO.CONT.l.MINATIO .. OF SEWERS. STO"M DRAINS, WWTP. 02 OOBSE:RVED lOATE; I OPOTElITIAL GALLEGED
04NARRATIYE DESCRIPTIO..

01 CJP. ILLElOALIUNAUTHORIZED DUMPING 02 008SERVED lDATE, ) oPOTENTIAL ~4LLEGED
04 NARRATiVE DESCRIPTION \

bLlri ng the years of operation, r-ei i nery wastes were dumped intoInl ined landfills and impoundments on-site.
050ESCRIPTION OF ANT OTHER KNOWN. POTENTIAl.. ORAU-EGED MAlAROS

III.TOTAL POPJLAnON POTENTIALl..YAFFECTED: ..IV.COMMENTS '.J'or aoolr.lona.L In-rormat:lon, re~er 'to ~l1:.e 10, t:iayonne rlunlCl po.Lf-andfill, which also r-eceived wastes from the refinery.

V.SOURCESOF INFORMtiTlONICi,••••cd" "'''.~c'',.,..,.,.",••.,_.,.-11"'. ,._'"
r='A F'?d PI a=a Fi I es: Attachments A,B
IJDEr:' / DL>JF: Files: Attachment A

EPAFOP" 201U·1717·" ••
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PHASE IA REMEDIAL
INVESTIGATION
BAYONNE PLANT

BAYONNE, NEW JERSEY

1.0 INTRODUCI1QN

In September 1992, Geraghty & Miller, Inc. was retained by Exxon Company. U.S.A

(Exxon) to prepare a work plan for the implementation of a Remedial Investigation (Rl) of the

Bayonne Plant in Bayonne, New Jersey (the Site) pursuant to an Administrative Consent Order

. (ACO) issued by the New Jersey Department of Environmental Protection (NJDEP). dated

November 27, 1991.. The Bayonne .Plant is an approximately 288-acre petroleum products

terminal that was historically owned and operated by Exxon (Figure 1-1). Since the signing of the

ACO. Exxon has sold the majority of the Bayonne Plant to International Matex Tank Terminals

(IMTI). This report documents the activities and findings of Phase 1A of the RI, which was

carried out in accordance with the procedures and protocols specified in the Bayonne Plant R1

Work Plan (RI Work Plan) submitted to the NJDEP on January 20, 1993 (Geraghty & Miller. Inc.

1993a); the Memorandum entitled "Modification to the R1 Work Plan" (Memorandum

Modification). submitted to the NJDEP in October 1994 (Geraghty & Miller, Inc. 1994a); and the

NJDEP Field Sampling Procedures Manual (NJDEPE 19918).

The RI Work Plan proposed a three-phase approach to characterize the Bayonne Plant and

identified the phases as Phase IA, m, and n. The Phase IA RI field work was carried out from

October 1994 to January 1995. The majority of the field work included the drilling and sampling

of soil borings to classify soil nature and quality. the advancement and sampling of temporary

drivepoints and pennanent monitoring wells to evaluate groundwater quality. and the installation of

temponuy well points to determine the presence and specific gravity of free-floating non-aqueous

phase liquid (NAPL).

Phase IA RI field activities included the installation of a site-wide monitoring well network

to complement the locations of existing OJ1.site monitoring wells. These monitoring wells were
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screened in the unconsolidated deposits to evaluate groundwater flow conditions. Additional field

activities initiated in Phase IA included the following: a stratigraphic soil boring program consisting

of soil sampling, bedrock coring, and the installation of additional intermediate and deep

monitoring wells in the shallow unconsolidated deposits; a synoptic round of groundwater level

and NAPL thickness measurements;, and a groundwater sampling event of selected RI and pre-

existing interim remedial measure (IRM) monitoring wells. The Phase IA data collection activities

were designed to develop a conceptual model of groundwater flow conditions and to explore the

Site for areas of affected soil and groundwater.

A$ required by the ACO. NAPL IRM investigations are being conducted at the Bayonne

Plant, in accordance with a NJDEP-approved work plan prepared by Dan Raviv Associates, Inc.

(ORAl) (Dan Raviv Associates, Inc. 1993 a). The NAPL IRM investigations at the General Tank

Field, No. 3 Tank Field. Exxon Chemicals Plant Area, and Lube Oil Area, were conducted

concurrent with RI activities, and involved the drilling of soil borings and installation of temporary

well points and pmnanent monitoring wells. The results of the NAPL IRM field investigation

were documented separately in the NAPL IRM investigation report submitted to the NJDEP on

July 25. ]995 (Geraghty & Miller. Inc. 1995a).

1.1 PURPOSE AND SCOPE

The purpose of the RI is to characterize the nature and extent of contamination in soil and

groundwater resulting from past activities at the Bayonne Plant, consistent with the ACO and the

intent of the NJDEP "Technical Requirements for Site Remediation" (NJDEP ]993). The

information coUected during the RI will be used in the context of other potential contamination

sources in this highly industrialized region to support an informed technical and risk management

decision regarding the most appropriate remedy (or, where appropriate, no further action) for the

Bayonne Plant.

To accomplish the requirements outlined in the ACO for the Bayonne Plant, the scope of

work for the RI is being conducted in a phased manner. in which data collected during the Phase
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]A field investigation will be used to refine the scope and focus of subsequent field activities, The

Phase ]A effort has f3cilitated planning of the scope of work for the remaining field efforts needed

to achieve the objectives of the RI. The sampling efforts of the remaining RI field work in Phase

m will be focused to address Phase ]A data gaps, as well as to fulfill the objectives of Phase

(discussed below).

Phase IA of the RI was designed to develop a conceptual model of groundwater flow

conditions and to explore the Site for areas of affected soil and groundwater. This objective was

accomplished primarily by drilling 84 shallow soil borings at the Site and by installing a drivepoint,

temporary well point, or monitoring weD in these borings. At 69 of these locations, the boreholes

were grouted after the completion of soil sampling and the removal of a drivepoint or temporary

well point. At the remaining 15 borehole locations, groundwater monitoring wells were installed in

accordance with NJDEP specifications. At four other locations, deep stratigraphic borings were

drilled until bedrock was encountered to corlfum the depth to bedrock. Three intermediate and

four deep monitoring wells were installed at these locations. Ambient air monitoring data were

collected to evaluate the impact of field activities on air quality; these data are briefly discussed in

this report.

NAPL IRM investigations were implemented concurrently with the Phase IA field activities

in the following areas of the Bayonne Plant: the NO.3 TanJdield, the General Tanldield, the Exxon

Chemicals Plant (which involved the Utilities Area), and the Lube Oil Area. This work included

the drilling of 32 additional soil borings and the installation of temporary well points, primarily to

identifY areas of the Bayonne Plant where NAPL can freely enter a standpipe or monitoring wen

and float on the water table. At five of these soil boring locations, a monitoring well was later

installed because floating NAPL was detected in a temporary weB point. To complement the

Phase IA RI. the analytical scope of the IRM investigations was expanded to include soil sampling

for laboratory analysis from 14 of the 32 IRM soil boring locations. The results of the soil

analytical prognun and the temporary well point program are discussed in this report; detailed

descriptions of the IRM methodologies are presented in the NAPL IRM Field Investigation Report

(Geraghty & Miller, Inc. 1995a).

g:\apf'Djcct\nxan'aj0111.041'lOO3\Byn1nlO I.doc
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Collectively, the Phase IA effort and the NAPL IRM investigations resulted in the

installation of 20 shallow monitoring wells, three intennediate monitoring weDs, and four deep

(overburden) monitoring weDs. Groundwater samples were collected from 31 monitoring wells at

the Site that did not exhibit floating NAPL. These wells included newly installed monitoring wens

and historical and existing IRM wells.

Subsequent phases (phase IB and ll) of the RJ will be designed to complete the

requirements of the ACO. Phase m will delineate the extent of floating NAPL and the extent of

groundwater affected by dissolved constituents, and will address the soil quality data gaps that

persist after the Phase IA RI effort. Phase n will be designed to complete site characterization and

contaminant delineation and to provide the data needed to evaluate the f~ibility of potential

remedial approaches. Soil, sediment, and groundwater sampling for risk assessment purposes may

be conducted throughout the RI investigation, as needed.

1.2 SITE LOCAnON AND DESCRIPTION

A discussion of the general site location and setting and a detailed description of the terms

used throughout the Phase IA RI report to designate specific "Operational Areas" and "Study

Areas" are presented in the following sections.

1.1.1 General SiteLocation

The Bayonne Plant (the Site) is located at 250 East 22nd Street:. Bayonne, New Jersey (see

Figure 1-1). The Site occupies approximately 288 acres (250 land and 38 riparian waterfiont

acres) and is situated in the southeastern portion of Hudson County. which js referred to as

Constable Hook, an industrialized peninsula in Upper New York Bay. The Site is located in the

southwestern part of the Jersey City. New Jersey, U.S. Geological Survey (USGS) (1981)

topographic quadrangle (see Figure 1-1). The BayomePlant property is shown on the 1986 City

of Bayonne tax map(s) as the following block(s) and Jot(8). in accordance with the ACO: Block

g:\aproject\cxxoo\qj0212.04IIOO)'8ynInIO I.doc:
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419, Lots 1, 3, and 4; Block 427, Lot 3; Block 465, Lots 1 to 5 and 9; Block 466, Lots 1

through 4; Block 477.01, Lot 3; Block 478, Lot 1; Block 480, Lot 1; and Block 418, Lots 3 and 4.

In 1993, most of the Bayonne Plant, with the exception of the Lube Oil Area, the Contiguous Pier

No. I Area (Block 478, Lot 1), and the Stockpile Area (Block 477.01, Lot 3), was purchased by

IM1T. Copies of the relevant tax maps and a list of tax map lot and block numbers for the

Bayonne Plant is provided in Appendix A

The Bayonne Plant consists of a variety of features including offices, process areas,

mechanical shops, warehouses, tank fields, pipelines, substations and other utility areas, railroad

sidings, a helipad, tanker docks and piers. truck loading stations, and two wastewater treatment

plants. The Bayonne Plant is bounded to the north by 22nd Street and Hook Road, to the east by

Upper New York Bay, to the south by neighboring industries and the Kill Van KuU waterway, and

to the west by the PJatty Kill Canal and adjacent property that is also owned by lM1T (see Figure

1-2).

The Bayonne Plant is surrounded by heavy and light industry, interconnected by a

transportation networlc of roadways, railroads, and the navigable waters of the Kill Van KuU and

Upper New York Bay. The general vicinity of the Site is the largest urbanized area (the New

York-Northeastern New Jersey Urbanized Area) in the United States (ForstalJ 1992). This area is

noted by the U.S. Census Bureau as the most populated in the United States (16,044,012

inhabitants) and one ofthemost populated areas in the world (U.S. Census Bureau 1990).

1.2.2 Definition of Operational Areas and Study Areas

The Rl scope of work was designed to focus on potential or suspected locations of

contamination. Due to the extensive history of operations (over 120 years) at the Bayonne Plant

and the diversity of operations in the various areas within the plant, Exxon and Geraghty & Miller

thought that RI activities may vary between areas based on the nature of the operations, the size of

the area, and existing contamination infonnation. Therefore, the Site was divided into 13

"operational areas." Details regarding the definition and boundaries of the operational areas are

g:\Iprojca'cxxon'w\j0212.0411OO3\BynbJtO l.doc
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provided in the Site History Report (Geraghty & Miller, Inc. 1994b). The 13 operational areas, as

shown on Figure 1-3, are as fonows: "A"_Hill Tank Field, Lube Oil Area. Pier No. 1 Area, No.2

Tank Field, Asphalt Plant Area. AV.Qas Tank Field, Exxon Chemicals Plant Area (Chemicals

Plant Area), No. 3 Tank Field, General Tank Field, Solvent Tank Field, Low Sulfur Tank Field,

Piers and East Side Treatment Plant Area, and Domestic Trade Area. Four miscellaneous areas

were also identified. These are the Stockpile Area, the MDC Building Area, the Utilities (power

Plant) Area, and the Main Building Area (see Figure 1-3).

Throughout this report, the term "area" will be used to descnbe recognized parts of the

Site. such as IRM study areas, fonner operational/process areas, and active operational/process

areas. These areas will be described specifically with an appropriate modifier and the "A" in area

will be capitalized (e.g., the Domestic Trade Area, the East Side Treatment Plant Area, or the Main

Building Area). Other previously unrecognized areas will be discussed within this report to

describe the results of the Phase IA RI. These areas will be cited with a modifier, but the tIA" in

area will oot be capitalized (e.g., the Tanks 1066, 1067, and 1068 areas).

1.3 REPORTORGANIZAnON

This Phase IA RI Report is consistent with the intent ofNJDEP's "Technical Requirements

for Site Remediation" (NJDEP 1993) and the ACO, and has been developed in a format suggested

by the United States Environmental Protection Agency (USEPA). This report fonnat is consistent

with the format of the Phase IA RI Interim Report for the Bayway Refinery, which has been

discussed and reviewed with the NJDEP Case Management Team. Section 2.0 provides historical

infonnation related to Bayonne Plant operations, surrounding land use, and previous environmental

investigations. A more detailed discussion of Site background infonnation has been presented in

the Site History Report (Geraghty & Miller, Inc. 1994b). Section 3.0 discusses the field and

analytical methods used during the implementation of Phase IA field activities. and Section 4.0

discusses the physical and hydrogeologic setting of the Site. Section 5.0 presents the findings of

Phase IA of the RI, with subsections summarizing soil quality, occurrence of NAPL, and

groundwater quality at the Bayonne Plant. Section 6.0 presents an overview of constituent and site
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properties affecting fate and transport. Section 7.0 provides an evaluation of the data,

development of hypotheses. and conclusions regarding the fate and transport of contaminants in

various areas of the plant. Section 8.0 presents the references used in the report. AD tables and

figures are provided at the end of the report, separated by tabs and enumerated in accordance with

the section of the report in which they are first referenced.

Appendices A through K provide additional information. A map and list of the tax block

and lot numbers for the Bayonne Plant is presented in Appendix A Sample/core logs for soil

boring and monitoring well boreholes are presented in Appendix B. These logs have been edited to

provide unifonn interpretation of conditions observed in the field. Sample event/criteria forms used

for entering soil sample field infonnation into the database. and chain-of-custody forms used for

trac1cing samples during shipment, are provided in Appendix C. Monitoring well construction logs

and the NJDEP Groundwater Monitoring Well Fonn B-Location Certification Forms are provided

in Appendix D. Bedrock core logs prepared during the stratigraphic soil boring program are

provided in Appendix E. Groundwater sampling logs from the January 1995 Phase IA

groundwater sampling event are provided in Appendix F. Health and safety air monitoring

readings and results of well head air monitoring are presented in Appendix G. The validated soil

and groundwater sampling analytical results are provided in ASCn files on 31/2-inch, high-density

diskettes in Appendix H and Appendix 1, respectively.· A quality assurance/quaJity control

(QAlQC) SU11UlUU)' is provided in Appendix J. Downhole field parameter data are provided in

AppendixK.

The report is intended to be viewed as an interim deliverable and not as the complete RI

Report for the Bayonne Plant. Its purpose is to help guide subsequent data collection efforts under

Phases m and D. Many of the figures and tables and much of the text of this report will be revised

to incorporate the addition of Phases m and D data. AD appropriate comments from the NJDEP

regarding the infonnation presented in this report will be incorporated into either the Phase IB or

the Phase II draft RI reports. The Phase n draft RI report will document the activities and findings

of all phases of the RI. Therefore. consistent with the goal of completing an phases of the RI in a

timely manner and expediting remedial decisions. it is not planned for this report to undergo

g:Wproject'eXllOll~j0212.0411OO3\8ynh1101.doc
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revision and resubmission. However, contents may be revised and incorporated into future

deliverables, as discussed above.

1.4 CONSIDERATION OF REMEDIAL INVESTIGATION AND INTERIM
REMEDIAL MEASURE FINDINGS

As part of the Sewer IRM required by the ACO, plant sewers have been undergoing

cleaning and video camera inspection under the direction of IT Corporation. During a November

2, 1995 meeting between Exxon and NJDEP, a means of consolidating findings of the Sewer IRM

and the Phase]A RI effort were discussed. In subsequent discussions with NJDEP, Exxon has

agreed that a series of reports will be prepared by IT CorPOration, documenting the work

perfunned, and the findings for the various trunk lines of the Bayonne Plant sewer system.

These reports will include maps of the sewer systems depicting findings of the Sewer IRM

work programs, with the Phase IA RI NAPL plume configurations and groundwater contour

overlaid on them. The reports will assess the extent to which there appear to be correlations

between Phase IA RI findings and NAPL and Sewer IRM findings, the extent to which sewer pipe

is likely to be submerged below the groundwater table, and other fitctors which aid in definition of

data gaps for additional phases of the RI. Information from these reports will be used in

consideration oflong-term remedial measures for the site.

g:~'-xon\nj0212.041\OO3\ByDlntOl.doc
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2.0 mSTORICAL INFORMA nON

This section provides a brief summary of the site history. surrounding land use. and

previous environmental investigations, including previous and ongoing IRMs. Where appropriate,

data from other investigations conducted prior to, or concurrent with, the Phase IA RI field

activities were incorporated into this report. A detailed description of the history of Bayonne Plant

operations and previous studies is presented in the Site History Report (Geraghty & Miller, Inc.

1994b).

2.1 SUMMARY OF SITE HISTORY AND SURROUNDING LAND USE

Since the late 18008, nearly aU of Constable Hook has been occupied by the petrochemical

industry. The Prentice Refining Company established a small kerosene refinery in the Constable

Hook Area in 1875. This operation consisted of 12 refining stills and was located in the areas of

the Bayonne Plant currendy occupied by the Lube Oil Area and a portion of the "A"-Hill Tank

Field (Fairchild 1994). In 1877, John D. Rockefeller, representing Standard Oil Company (the

predecessor company of Exxon). purchased the Prentice Oil Company refinery and severaJ adjacent

tracts ofland totaling 176 acres (Fairchild 1994). From 1877 to approximately 1971. the Bayonne

Plant was operated as a refinery and, up to 1936, underwent significant growth and expansion.

During this period, Exxon, under the name of its predecessors (Standard Oil Company [New

Jersey) and Standard Oil Company of New Jersey), purchased numerous surrounding tracts ofland

on Constable Hook.

The Standard Oil Company owned and operated approximately 650 acres on Constable

Hook during the peak of plant operations in 1936 (Exxon Company, U.S.A 1988). From 1936

through 1947. Standard Oil Company sold numerous parcels ofland to various industries.

Between 1940 and 1947. the Constable Hook Area was extensively developed as a

petrochemical area containing a network of railroad lines. roads, and piers f9r shipping. The

northern portion of Constable Hook was undergoing extensive reclamation from Upper New York
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Bay, and the southern portion of Constable Hook was occupied by hundreds of storage tanks. A

major modernization and dismantling program began in 1955, and by 1963 one-third of the 330-

acre plant lay vacant. In 1961, under an industrial development program adopted by Humble Oil &

Refining Company (an affiliated company of Standard Oil) in cooperation with the City of

Bayonne, numerous tracts of the plant property were sold to various industries for immediate

construction (Humble Oil & Refining Company 196]).

The downsizing of plant operations continued throughout the 1960s until ]971, when all

plant refining and manufacturing, operations ceased, with the exception of the Exxon Chemicals

Plant Area. Between 1974 and 1984, the area to the south of the Bayonne Plant was developed

further by the petrochemical industry. By this time, the reclaimed area north of the General Tank

Field was overgrown with vegetation. By ]989, the Bayonne Plant and its environs on Constable

Hook resembled its present-day configuration.

In 199], when the ACO was executed, Exxon owned 288 acres on Constable Hook, as

depicted on Figure 1-2. On April 1, 1993, Exxon sold most of the property to lMlT, with the

exception of the Lube Oil Area, the Pier No.1 Area, and the Stockpile Area. Exxon still operates

and maintains the Lube Oil Area as a lube oil and wax products storage, blending, and packaging

tenninal. The majority of the Bayonne Plant presently serves as a petroleum products storage

terminal. The Asphalt Plant presently stores various grades of asphalt in aboveground storage

tanks (ASTs). The Chemicals Plant area was fonnerly used by Exxon Chemical Americas to

manufacture lube oil additives.

2.2 CHRONOLOGY OF PREVIOUS ENVIRONMENTALLY RELATED
INVESTIGATIONS

Previous environmental investigations or pertinent environmental activities (mcluding

IRMs) at the Bayonne Plant for which documented data are available are described below. IRM

activities at the Bayonne Plant are associated with NAPL, chromium, and the sewer system. The

locations of NAPL IRM areas at the Bayonne Plant are shown on Figure 2-1. Historical
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monitoring weUs and recovery weDs that currently exist at the Bayonne Plant are shown on Figure

2-2.

• In 1958, Hydrotechnic Corporation Engineers conducted a hydrogeologic investigation

of the Bayonne Plant (Hydrorechnic Corporation Engineers, Inc. 1958). The

hydrogeologic study involved a review of the stratigraphy and hydrogeology

underlying the Site, based on available well records in the Bayonne area. The purpose

of the study was to explore the potential to develop freshwater resources for refinery

usage and the feasibility of disposing acid waste by underground injection. There is no

indication that this activity was ever conducted at the Bayonne Plant. The geologic

desaiptions and stratigraphic data provided in this 1958 report were u~ by Geraghty

& Miller to support the development of a preliminary conceptual model of Site

geologic conditions.

• In 1974, Leggette, Brashears & Graham, Inc. conducted a groundwater monitoring

program at the Bayonne Plant to evaluate shallow hydrocarbon contamination...
(Leggette, Brashears & Graham, Inc. 1974a,b,c). Monitoring wells were installed

along the Lehigh Valley Railroad right-of-way and near the piers. NAPL thickness and

water-level data from these wells were used by Geraghty & Miller in this report to

supplement more recent NAPL IRM data in assessing areas of the Site that contain

floating NAPL.

• Dames & Moore conducted a hydrogeologic investigation of the Bayonne Tenninal

and Chemical Plant in 1979 (Dames & Moore 1979). The study included a description

of the regional and local hydrogeology based on geotechnical soil borings drilled in the

19508, and a preliminary assessment of the potential to obtain pennits for the oiVwater

separators at the East and West Side Treatment Plants. The data provided in this

report were used to support the development of a preliminllJ)' conceptual model of Site

hydrogeologic conditions.

GERAGHTY & MlUER, INC.

TIERRA-B-000592



2-4

• From the late I970s to approximately 1989, Roy F. Weston, Inc. (Weston) conducted

a subsurface oU recovery program at the Bayonne Plant (Roy F. Weston, Inc. 1980;

1981a,b; 1985; 1986a,b,c; and I989a,b,c,d,e). Monitoring weDs were instaUed in the

Pier No. 1 Area near the he1ipad (formerly known as the Pier No.3 Area), Pier 6 and

Pier 7 Areas, "A"-HiD Tank Field, and Low Sulfur Tank Fietd. During this period,

Weston initiated NAPL recovery programs in the pier areas and in the Low Sulfur

Tank FieJd. NAPL thickness data collected by Weston were used by Geraghty & Miller

in this report to help evaluate areas of the Bayonne Plant that contain floating NAPL.

• In 1985, Malcolm Pirnie, Inc. conducted a Potential Hazardous Waste Site Preliminary

Assessment of the Bayonne Plant on behalf of the USEP A (Malcolm Pimie, Inc. 1985).

Background information in this document regarding site conditions and historical

operations were used by Geraghty & Miller in the development of the Site History

Report and the RI Work Plan (Geraghty &MiUer, Inc. 1994b, 1993a).

• Sandaq, Inc., P.C. conducted a toxic substance investigation of the sewer system at the

Bay~:>nnePlant in 1986 (Sandaq, Inc., P.C. 1986). The sewer investigation involved a

review and sampling of the sewer systems in nine areas of the plant. The results of the

investigation concluded that certain areas of the plant had significant cOncentrations of

organic compounds in the sewer system, and that steps should be taken to reduce

organic loading to the sewers. The locations and analytical data for the sewer system

were evaluated by Geraghty & Miller in the design and development of the scope for

the Phase IA RI.

• In 1988, CH2M HiD, Inc. prepared a site water budget for the Bayonne Plant (CH2M

Hill, Inc. 1988). Infonnation regarding input and output wastewater and storm-water

streams were incorporated by Geraghty & Miller into the Site History Report

(Geraghty & Miller, Inc. 1994b).
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• In 1990, the NJDEP conducted a site inspection of the Bayonne Plant and collected

surface soil samples for chromium analysis (NJDEP 1990). In conjunction with the

NJDEP study, Exxon conducted its own soil sampling and analytical program for

chromium in January 1990. Cluomium analytical data for soils were u~ in the

development of the Site History Report (Geraghty & Miller, Inc. 1994b) and in the

development of the scope for the RIWork Plan (Geraghty & Miller, Inc. 1993a).

• In April 1991, Environmmtal Resource Management, Inc. (ERM) coUected soil

samples throughout the Site for total and hexavalent chromium analysis (Dan Raviv

Associates, Inc. 1992). The soil quality data from this study were incorporated into the

Site History Report (Geraghty & Miller, Inc. 1994b).

• In 1992, ICF Kaiser Engineers, Inc., on behalf of Pittsburgh Plate and Glass Industries,

Inc. (pPG), drilled soil borings in the General Tank Field and the No. 3 Tank Field

areas (pPG Industries, Inc. 1992). Surface and subsurface soil samples collected from

these soil borings were analyzed for chromium. The analytical results for chromium

derived from this investigation were incorporated into the Site History Report

(Geraghty & Miller, Inc. 1994b).

• NAPL IRM investigations, many of which are ongoing, have been conducted by DRAI

and Geraghty & Miller. During the period from early 1994 through June 1995, DRAI

conducted NAPL IRM investigations in the Platty KiD Canal Area, Helipad Area, Pier

No.6 Area, Pier No.7 Area, and the Interceptor Trench (Dan Raviv Associates, Inc.

1994a,b; 1995a,b,c,d). Floating NAPL has historically been observed in all five of .

these areas, and NAPL containment/recovery systems are currently in operation in the

Platty Kill Canal Area, the Pier No. 7 Area, and the Interceptor Trench area. NAPL

contaimnentlrecovery systems are pl8JUled for the Helipad and Pier No.6 Areas. Data

coUected during the NAPL IRM investigations typically included information regarding

bulkhead construction, NAPL and water-level thickness data, pumping test data,

NAPL recovery data, NAPL fingerprint data, and tidal fluctuation data. Similar data
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were also obtained during NAPL IRM investigations in the Low Sulfur and Solvent

Tank Fields (also referred to as the "Tank ]066" area) conducted by DRAI in ]992 and

]993 (Dan Raviv Associates, Inc. ]993b). A vacuum enhanced recovery (VER)

recovery system for NAPL containment and recovery is currently being designed by

Geraghty & Miller for implementation in the Tank 1066 area (Geraghty & Miller, Inc.

1995b). Concurrent with the Phase IA RI, a NAPL IRM investigation was also

conducted by Geraghty & Miller during the period from October] 994 through January

1995 at the General Tank Field, No.3 Tank Field, Exxon Chemicals Plant (Utilities

Area), and Lube Oil Area (Geraghty & Miller, Inc. 1995a). nata generated during this

investigation included observations of hydrocarbons in soil. and NAPL and water-level

data from temporary weD points and permanent monitoring wells. Quarterly NAPL

and water-level monitoring was conducted during a I-year period from 1994 to 1995

as part of the "A"-Hill Tank Field NAPL IR.M (Geraghty & Miller, Inc. 1995c).

Generally, data from the above NAPL IRM investigations were incorporated in this

Phase IA RI report, as appropriate, to supplement Phase IA RI data regarding the

nature and extent of floating NAPL and dissolved phase plumes.

• In ]993, ICF Kaiser Engineers, Inc. conducted a sit~wide IRM investigation at the

Bayonne Plant to address chromium contamination (ICF Kaiser Engineers, Inc. 1993.

1994). The investigation involved the coUection of soil. air, and wipe samples for total

and hexavalent chromium analysis, as well as a site inspection.

• IT Corporation has recently completed mapping. sewer cleaning. inspection, and

videotaping of the sewer system at the Bayonne Plant (IT Corporation 1993; Exxon

Company, U.S.A 1995). The findings from the sewer integrity evaluations will be

considered in conjunction with Phase IA RI findings as discussed in Section 1.4

(Consideration of Remedial Investigation and Interim Remedial Measure Fmdings) of

this report.
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3.0 TECHNICAL OVERVIEW - INVESTIGATION METHODOLOGY

This section discusses the field investigation methods used during the Phase lA RI. Specific

details of the field procedures and protocols are discussed in the Field Sampling Plan (FSP)

(Appendix A of the RI Work Plan [Geraghty & Miller, Inc. 1993a]). The organizational structure

of the data coUection activities was disa1ssed in the Quality Assurance Project Plan (QAPP)

(Appendix B of the RI Work Plan [Geraghty & Miller, Inc. 1993"a]) and specific health and safety

procedures are documented in the Health and Safety Plan (HASP) (Appendix C of the RI Work

Plan [Geraghty & Miller, Inc. 1993a]). GeneralJy, the methods employed in the field were either

consistent with, or identical to, methods that are descnbed in the NJDEP's Field Sampling

Procedures Manual (NJDEPE 1992a). The Phase m RI Work Plan will address the need to

coUect additional data throughout the Site to fuIfi1I the intent of the Technical Requirements. Phase

lA soil boring, monitoring well, and surface-water measurement point locations are presented on .

Figure 3-1. A summary of the number of soil and groundwater samples analyzed during the Phase

IA RI is provided in Table 3-1.

3.1 SAMPLE DESIGNAnON

Each sample coUected during the Phase IA RI was given a unique designation that was

documented in the field logs. The sample designation describes the following elements:

• The operational area code (representing each operational or miscellaneous area).

• The matrix code.

• The location number.

• The sample interval depth (for soil borings and drivepoints).

The operational area code is a prefix for each sample designation and is used to identify the

part of the plant from which a given sample was coDected or intended to evaluate.
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A summary of operational area prefix codes is provi~ed in Table 3-2. An operational area

code was not designated for the Low Sulfur Tank Field because no soil borings or monitoring

wells were drilled in this area as part of the Phase IA Rt In some areas (e.g., the No.3 Tank

Field), more than one prefix was used in order to distinguish between RI and IRM soil borings.

Some exceptions to this prefix scheme occurred for a variety of reasons. These exceptions are

included in Table 3-2.

Matrix codes are as follows:

Groundwater Monitoring Wells (GMMW)

Soil Boring (SB)

Drive Point (DP)

Because the sample identification is an important descriptive too~ examples are provided

below to facilitate understanding of the various sample designations.

For the locations where soil borings were completed as monitoring wells, the monitoring

well designation was used. Deep and intermediate monitoring weDs were designated with the D

and Isuffixes, respectively.

Groundwater: GMMWIO (denotes a sample collected from Monitoring Well GMMWIO,

also designated as soil boring GTFSB6, a soil boring located in the General Tank Field

Area).

Groundwater: GMMW23D (denotes a sample collected from the Deep Monitoring Well

GMMW23D installed at the boring APSB-7 driUed in the Asphalt Plant Area to study the

stratigraphy).
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For soil boring samples, the last sample number reflects the bottom depth of the 2-foot

long sample inteJVal in the test boring. Soil borings drilled as part of the investigatory IRM study

were distinguished by adding "IRM" to the boring location.

Rl Soil Boring: AlITFSBOI-Q2 (denotes the split-spoon sample collected in the interval

from land stJrfiIce to a depth of 2 feet from RI Soil Boring SBI in the "A"_ Hill Tank

Field).

IRM Soil Boring: GTFlRMB06-08 (denotes the spilt-spoon sample collected in the

interval from 6 feet to a depth of 8 feet from investigatory JRM Soil Boring SB6 in the

General Tank Field)

Examples of drivepoint sample designations are as follows:

Drivepoint: N3TFSB04-DPIO (denotes a drivepoint groundwater sample taken from the

borehole of Soil Boring SB4 in the No.3 Tank Field at the bottom depth of 10 feet).

Blind field replicate samples were given fictitious numbers, which were recorded in the file

notes and project file.

Trip blank and field equipment blank samples were labeled as TB and FB, respectively,

followed by a number and the date of shipment to the laboratory for trip blanks and date of concern

for field blanks.

Trip Blank: TBlO2594 (denotes a trip blank sample prepared on October 25, 1994 for

samples being shipped on the same day).

Field Blank: FBAII0294 (denotes an aqueous field equipment blank prepared for aqueous

samples collected on November 2, 1994).

g:~'cxlton\nj0212.041'OO3\ByDl1l103.doc
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Field Blank: FBNA02-100694 (denotes aqueous field blank Number 2, prepared for non-

aqueous samples collected on October 6, 1994).

3.2 ANALYTICAL SOIL BORING AND DRIVEPOINT PROGRAM

As part of the Phase IA RI, 84 shallow soil borings were drilled at the Site from October

1994 through January 1995. Soil samples were collected for laboratory analysis from each of the

Phase IA soil borings. At 69 of these Phase IA RI locations, the boreholes were grouted after the

completion of soil sampling and the removal of a drivepoint or temporary well point (see SeCtion

3.2.4 [Drivepoint Insta1lation and Sampling] and Section 3.3.1 [Floating NAPL DelineationD. At

the 15 remaining borehole locations, a groundwater monitoring well was completed according to

NJDEP specifications. An additional 32 investigatory IRM so~ borings were drilled at locations

along the boundaries of the General Tank Field, NO.3 Tank Field, Exxon Chemical Plant (Utilities

Area), and Lube Oil IRM study areas. Soil samples were collected for laboratory analyses at 14 of

these 32 investigatory IRM Borings. Two of these 14 IRM soil borings were completed as shallow

monitoring wells. Shallow soil boring locations were selected to investigate subsurface conditions

near historical spills, former process areas, former oiVwater separators, sewer and septic systems,

and various potential areas of contamination (e.g., tanks, loading/unloading racks, drum storage

areas), and to provide broad areal coverage of the Site. The rationale for PhaseIA soil boring

locations is outlined in Table 3-3 and presented in further detail in the Memorandum Modification

(Geraghty & Miller, Inc. 1994a). Table 3-4 documents instances in which a planned boring or well

was relocated because of specific site conditions. Location descriptions and the rationale for

relocation of Phase IA monitoring wells and soil borings are presented in Table 3-4. The final

locations of Phase IA soil borings, monitoring wells, and surface-water measurement points are

shown on Figure 3-1.

All shallow soil borings were drilled using 4Y.4-inch inside diameter (10) hollow-stem

augers. A center bit (4-inch diameter tricone roller bit or equivalent) attached to AW-rods was

used to prevent QJUings from entering the augers. Split-barrel core (split-spoon) samples were

collected continuously through the auger flights prior to advancing the augers and the drill bit

g:\aprojed1exx0ll'ej0212.ll41\003\Byn1n103_~
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assembly. Typically, a 24-inch long and 3-inch diameter, split-barrel core sampler was advanced

into the fonnation by dropping a conventional 3OG-pound (Ib) hanuner from a height of 30 inches

onto the sampling assembly. Occasionally, a 24-inch long by 2-inch diam~er split-spoon core

sampler was advanced with a 140-lb hammer where soil sampling was not conducted (e.g.,

investigatory IRM soil borings). Decontamination procedures for all sampling equipment and

drilling equipment are presented in the FSP (Appendix A of the RI Work Plan [Geraghty & Miller,

Inc. 1993a]).

Shallow soil borings were advanced into the fonnation until the water table was

encountered. When water-table conditions were not easily identified (e.g., because a perched zone

was present or saturated deposits were not encountered), soil borings were advanced to greater

depths than originally planned. Except for stratigraphic soil borings, no soil borings were extended

below a depth of20 feet below land surfitce (bls). When hydrocarbon material was observed in soil

samples, soil borings were advanced past the water table to a depth at which hydrocarbon was no

longer present (without drilling through a confining soil unit). Fmal shallow soil boring depths

ranged from approximately 12.5 to 18 feet bls.

Four of thl:: six stratigraphic soil borings proposed in the Memorandum Modification

(Geraghty & Miller, Inc. 1994a) were drilled at various locations throughout the Site (Figure 3-1).

The purpose of the stratigraphic soil borings was to provide additional subsurface data to

conceptualize site stratigraphy. Soil samples collected from stratigraphic borings were used to

evaluate lithology, but were not submitted to the laboratory for analysis. Two of the proposed

locations were not drilled during Phase IA because further infonnation was not required (NJDEP

1994a). At three of the four stratigraphic soil boring locations, an intermediate and deep

monitoring well cluster was installed (Figure 3-1). At the fourth stratigraphic soil boring location,

a deep monitoring well was installed. The methods and procedures employed in the drilling of

stratigraphic soil borings and the installation of intermediate and deep monitoring wells are

described in Section 3.5 (Stratigraphic Borings).
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3.:l..l SoilSampleCriteria

Split-spoon samples were collected continuously to the total depth of each boring for

lithologic logging and screening with a flame ionization detector (FID). Two split-spoon samples

were then collected at each borehole location for laboratory analysis. The two samples designated

for laboratory analysis were selected based on criteria established in the Rl Work Plan (Geraghty &

Miller, Inc. 1993a) and the Memorandum Modification (Geraghty & Miller, Inc. 1994a) that

incorporated visual evidence. Fill headspace readings, determination of hydrocarbon presence, and

QAiQC. The analyses conducted for Phase IA soil and groundwater are summarized in Table 3-1.

Analytical parameters for surflWe and subsurface soil samples are also depicted on Figures 3-2 and

3-3.

Soil for potential volatile organic compound (VOC) analyses was collected from eNfX'j 2-

foot vertical interval immediately after the split-spoon sampler from a given 2-£oot interval was

opened. Soils from all of the intervals in the boring were then compared for FID headspace and the

visual presence of hydrocarbon. Based on this comparison, two intervals were selected and

sufficient additional soil was collected from these intervals for analysis of total petroleum

hydrocarbons (TPH), semivolatile organic compounds (SVOCS), pesticides/polychlorinated

biphenyls (PCBs), target analyte list (fAL) inorganic parameters, and hexavalent chromium.

Detailed soiJ-coDection procedures are discussed below.

Once retrieved from the borehole, the split-spoon sampling device was placed on clean

plastic sheeting Covering a sturdy wooden table. On opening the split-spoon sampler, the field

personnel used an F.ID and/or photoionization detector (PID) to screen the recovered soil in

approximately 6-inch intervals within the 24-inch split-spoon sampler. The 6-inch soil interval that

exhibited the highest FIDIPID readings within the sampler was immediately placed in a laboratory-

provided vial for potential laboratory analysis for VOCs. If elevated FIDIPID readings were not

observed within the 2-foot interval, a potential VOC sample was taken from a 6-inch interval at the

center of the split-spoon sampler. In addition to F.ID screening, the entire contents of the split-

spoon sampler were descnbed for lithology, using the Unified Soil Classification System, and
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measured with a ruler to determine sample recovery. Database-generated sample/core logs are

presented in Appendix B. When recording the lithology of each split-spoon sample, the field

hydrogeologist included a description of any hydrocaroons in the soil based on the visual

appearance of the sample (see Section 3.2.3 [Hydrocarbon Identification in Soij]). A small amount

of soil from the same 6-inch interval where VOC samples were collected was placed in a plastic

Zip-lock bag for headspace screening with an Fill or PID. The split-spoon sampling device was

then closed, and its ends were covered with small plastic bags and sealed with rubber bands. The

split-spoon sampler was stored in a sturdy, covered, wooden rack with slots marked with the

sample depth. After all of the split-spoon samplers had been recovered, sampled, and stored as

descn'bed above, headspace readings for each 2-foot interval were taken using the procedures

outlined in theFSP (Appendix A oftheRI Work Plan [Geraghty & Miller. Inc. 1993a]).

Using the headspace readings and the sample descriptions. the field hydrogeologist applied

the fonowing criteria to select the two laboratory sample intervals from each boring and assigned

the boring a criteria number based on the following observations and sampling selection protocol:

o Insufficient recovery from sample intervals throughout the boring or sample

intervals are predetermined (i.e., QAlQC replicate) or other deviation from criteria

(e.g .• unknown materials, anomalous color change).

No visual evidence of hydrocarbons. No FID readings. CoDect 0- to 2-foot

interval and the interval located directly above the water table.

2 No visual evidence of hydrocarbons. FID readings. Collect samples from the

interval with the highest FID reading and interval with next highest FID reading. If

poSSIble, sampling intervals should be 2 feet apart.

3 Hydrocarbons visually present but in less than 75 percent of total boring depth.

Collect one sample from the zone containing hydrocarbons and the second sample

from the interval with the highest FID readings. If poSSIble, the soil conection
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intervals should be separated by several feet for broader vertical characterization of

soDquality.

4 HydrocaJbons visually present in greater than 7S percent of total boring depth.

Collect samples from the shallowest and deepest intervals containing hydrocarbons.

After the two sample intervals selected for laboratory analysis had been determined, the

split-spoon samplers for those intervals were re-opened, homogenized in stainless-steel bowls, and

transferred to laboratory-supplied containers. The samples previously collected from the two

selected intervals for VOC analysis were retained, and the other samples previously collected from

the boring for VOC analysis were properly disposed.

3.2.2 Soil Sample Analytical Selection Criteria

The two soil samples selected from each borehole (see Section 3.2.1 [Soil Sample

Criteria]) were analyzed for TPH and hexavalent chromium. In instances where a borehole was

terminated at depths of less than 5 feet because of shallow groundwater conditions or subsurface

interference, only one sample was analyzed. Soil samples selected for TPH and hexavalent

chromium analysis were also considered for potential analysis of the following:

• Target compound list (TCL) VOCs plus heKane, methyl tertiary butyl·ether (MfBE),

1,2-dibromoethane, tertiary butyl alcohol (lEA), N*butyl alcoho~ sec-butyl alcohoL N-

propyl benzene, and isopropyl alcohol.

• TCLSVOCs.

• TCL pesticidesIPCBs.

• TAL inorganic compounds plus cyanide.
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The initial goal of the Phase IA field program was to analyze approximately 25 percent of

those samples being analyzed for TPH and chromium for this expanded list of constituents. After

the analytical results of TPH in soil for a given sample group (e.g., those samples collected in a

day) were received, a "secondary request for analysis" was made. The laboratory was instructed to

further analyze selected samples that had been containerized and refiigerated for an expanded list

of parameters. The samples selected for secondary analysis were chosen based on the following

criteria:

• Bias was given to those soil samples with relatively high TPH results in 'a given area.

• Samples were selected for broad areal distnbution across the Site ~ within each

operational area.

• Samples were selected to represent the vertical profile of the vadose zone, but were

biased toward the 0 to 2-foot interval because of the sunace-exposure potential. Whe.-e

the 0 to 2-foot inteJVa1from a soil boring was selected for laboratory analyses based on
...

the soil sample criteria (Section 3.2.1), the analyses were pre-designated for the

expanded parameter list.

• Other predetermined locations were ana1yzed for the expanded list. of constituents

based on site history and operations information as discussed in the Site History Report

and Memorandum Modification (Geraghty & Miller, Inc. 1994b, 1994a) or for QAiQC

purposes.

3.2.3 Hydrocarbon Identification in Soil

Determining the visual presence of hydrocarbon in split-spoon soil samples was an

important part of the Phase JA soil boring program because of its significance to the Site soil

characterization and because the presence or absence of hydrocarbon was used to govern the

selection of soil samples for laboratory analysis. When recording the lithology in each split-spoon.
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sample, the field hydrogeologist included a description of any hydrocarbons in the soil based on the

visual appearance of the sample. The following determination regarding the presence of

hydrocaJbon was made and documented on the sample event/criteria forms provided in

AppendixC.

Y Yes. hydrocarbon appears to be present in the soil as "visuaJly observed" and

confirmed with the FID and/or odor.

N No, hydrocarbon is not present in the soil. There are no visual or instrument

indications of hydrocarbon.

T Trace. there is either an extremely small amount of hydrocarbon present (e.g., only

1 inch of tar-like residual or droplets over the length of a 10-foot boring) or

hydrocarbon is suspected because of the presence of a sheen, but generally not

over a vertical interval greater than 2 inches.

High total VOC readings from the initial screening of the soil with an FID was considered

an indicator of the possible presence of hydrocarbons. In addition to visual and field instrument

screening of the soil, several field methods were used to determine the presence of hydrocarbon.

Typically, a smaU amount of soil from the split-spoon sampler was placed on the plastic-covered

sample table, squirted with a small amount of distilled water, and observed for the presence of a

sheen on the surface of the water. Occasionally, a small amount of soil was placed in a Zip-lock

bag with sufficient water added to saturate the soil. The bag was sealed and agitated, then opened

to check for the presence of a sheen on the surfuce of the water.

3.2.4 Drivepoint Installation and Sampling

Where no hydrocarbons or only trace hydrocarbons were observed in soil samples from a

boring. a temporary drivepoint was installed to collect a groundwater sample from this location.

Thirteen groundwater samples were collected from drivepoints or temporary well points at soil
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boring locations during Phase IA of the RI. These samples were analyzed in the laboratory for

TCL VOCs (and eight additional site-specific VOCs).

\

Drivepoints consisted of a 3-foot long and 2Y,..inch diameter, continuously wound,

stainless-steel screen with O.020-inch (20-slot) openings and a conical point to facilitate

advancement into the fonnation. FIVe-foot long, galvanized steel riser sections were threaded to

the drivepoint screen to construct the desired length. The drivepoint technique used during the

Phase IA RI was a modification of one of the methods outlined in the NJDEP "Alternative

Groundwater Sampling Techniques Guide- dated July 1994 (NJDEP 1994b). The drivepoints and

riser sections were decontaminated according to the procedures outlined in the RI Work Plan

(Geraghty & Miller, Inc. 1993a) and stored in clean plastic until use.

Continuous split-spoon sampling was conducted at each soil boring. At the first dear

indications of water-table conditions (i.e., the fully water-saturated split-spoon sampler), the

drivepoint was inserted through the auger flights to a depth of approximately 2 feet below the

water-table depth. In some cases, the drivepoint was pushed to the desired depth using the

hydraulic drill head. In most cases, a split-spoon sampler was advanced below the water table to

confirm water-table conditions and lithology, and the drivepoint was lowered into the hole made by

the final split-spoon sampler.

Prior to being sampled, the drivepoint was purged of either three volumes of standing

water (If it recharged) or one volume of standing water (until complete evacuation) using a clean

Teflon bailer to promote coUection of a representative groundwater sample. A 4O-miDiliter (mL)

sample of groundwater was collected for laboratory analysis of the TCL VOCs from the drivepoint

consistent with the procedures outlined in the Memorandum Modification (Geraghty & Miller, Inc.

19948).

Based on the geology and water-table conditions encountered at specific boring locations,

a few exceptions to the guidelines for the depth of drivepoint installation and purging were made.

At some locations, perched groundwater existed at shallow depths. Where perched water was
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suspected in a boring, split-spoon sampling continued until 3 to 4 feet of saturated soil were

encountered. indicating true water-table conditions. In other instances, marginally confined

conditions caused the water level inside the augers and drivepoint to rise above the top of the

drivepoint screen; in this situation, samples did not represent the water-table surface. In still other

locations, particularly in clayey soils, the soil did not yidd sufficient water for sampling. In these

instances, the drivepoints were left in the borehole for as long as 24 hours to allow groundwater to

enter the screen. Drivepoints were always removed within 48 hours. In extremely low

permeability deposits that did not recharge the drivepoint, the drivepoints were not purged before

sampling, and the auger flights were entirely removed to allow water from the entire depth of the

borehole to enter the drivepoint.

3.3 HYDROCARBON DELINEA nON - TEMPORARY WELL POINT PROGRAM
AND HYDROMETER TESTING

Hydrocarbon in soil was observed in accordance with the procedures outlined in Section

3.2.3 (Hydrocarbon Identification in Soil). Evidence of petroleum hydrooubons was observed in

94 of the 116 soil borings (ie., 84 RI soil borings and 32 investigatory IRM borings) drilled.

Delineation of floating NAPL in the subsurface involved the use of temporary well points.

Temporary well points were installed in 77 of the 94 soil borings in which petroleum hydrocarbons

were observed in soil. To characterize the physical characteristics of floating NAPL and to apply

an appropriate correction factor to site groundwater elevation data, ~APL observed in temporary

well points and monitoring wells was subjected to hydrometer testing. The methodologies and

procedures employed in implementing the temporary well point program and hydrometer testing

are descn"bed below.

3.3.1 Floating NAPL Delineation

Determining the presence or absence of floating NAPL was an important part of Phase fA;

this determination was aecomplished by installing temporary well points. These temporary well

points were installed at locations where hydrocarbon appeared to be present in soils based on a
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"yes" determination, as specified in Section 3.2.3 (Hydrocarbon Identification in Soil). The well

points were used to evaluate if the hydrocarbon was free to migrate into a well screen or if it was

bound to the soils and would not migrate. If the hydrocarbon observed in the subsurface

environment was saturated enough to migrate into a temporary well point or well screen, then it

was defined as floating NAPL. Floating NAPL was typically described as a sheen or as a

measurable thickness on the water table. Non-saturated bound hydrocarbons were typically

described as droplets withID soil interstices. as thick tar·like material. or as unique or unknown

materials.

When the field hydrogeologist detennined that hydrocarbon was visually present in the soil

samples from the boring as confirmed with an FID (a ''yes'' detennination), a temporary 2-inch

diameter polyvinyl chloride (pVC), stainless-stee~ or galvanized steel well screen (continuously

wound, 20 slot) was placed in the open borehole to monitor the presence and/or thickness of

floating NAPL on the water table. The well screen was inserted to the total depth of the boring

and the auger flights were removed. The temporary wen point was left in place undisturbed for a

maximum period of approximately 2 weeks, during which time the water surface was measured

using an electronic oil·water interface probe at 2· to 4-day intervals for floating NAPL. IfNAPL

was consistently measured in a well point within seveml days of its installation and a detennination

was made that the thickness ofNAPL was not likely to change over time, the well point was often

removed. If the oil·water interface probe indicated that NAPL was present, a visual inspection of

the water surface and the water at the bottom of the well screen was made by lowering a bailer and

retrieving a sample.

We)) permits were obtained from the NIDEP Bureau of Water Allocation for temporary

we)) points that were left in place for more than 48 hours. Soil borings that did not exhibit

petroleum hydrocarbons in soil and/or did not reveal floating NAPL in a temporary well point were

abandoned in accordance with the procedures outlined in the NJDEP Field Sampling Procedures

Manual (NJDEPE 19918). These temporary we)) points were removed and the boreholes were

grouted to the surfiIce. Well abandonment forms for these temporary we)) points will be filed with

the NJDEP Bureau of Water Allocation.
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3.3.2 Hydrometer Testing

Hydrometer testing was perfonned in the field on NAPL samples from temporary weD

points and monitoring wells during Phase IA of the RI. The purpose of hydrometer testing was to

evaluate the physical characteristics of floating NAPL, where present, and to determine the

appropriate correction factors to apply to groundwater elevation data in generating a site-wide

groundwater contour map. Specific gravity analyses were performed on NAPL samples from nine

temporcuy well points (mcJuding RI and IRM well points), five Phase IA monitoring wells, and 35

existing monitoring weDs at the Bayorme Plant. Hydrometer testing was conducted on NAPL

samples from selected RI and historical-weUs concurrent with the collection ofNAPL and water-

level measurements on December 12, 1994.

Where a sufficient amount of NAPL was obseJVed in either a temporary well point or a

monitoring wen. a sample of floating NAPL was collected using a disposable bailer. The NAPL

was transferred in the field to a graduated cylinder, into which a hydrometer was placed. NAPL

specific density was then read directly from the assembly.

3.4 SHALLOW MONITORING WELL INSTALLATION

As part of the Phase IA RI, 15 shallow monitoring wells were installed at the Site from

October 1994 through January 1995. FIVe additional shallow monitoring weDs installed in the

General Tank Field, NO.3 Tank Field, Exxon Chemical Plant (Utilities Area), and Lube Oil

investigatory IRM study areas were also utilized as part of the Phase IA RI for soil and/or

groundwater sample coUection. Monitoring well locations were selected to provide broad areal

coverage to evaluate groundwater flow conditions and to investigate soil and groundwater quality

near potential locations of contamination (e.g., spills, fonner process areas, former oil/water

separators. septic systems, loading/unloading racks). The rationale fOTPhase IA monitoring well

locations in each investigative unit is presented in Table 3-3. Final monitoring weD locations are

shown on Figure 3-1.

g:'-P'ojedIcxxon'lnj0212.041\OOJ\ByIlIDI03.doc
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Monitoring wells were constructed using 4-inch diameter, flush-joint, internally threaded,

schedule 40 PVC well screen and riser. The PVC well screens were made of continuous wire

wound screen (Johnson V~Wtre) with a O.02Q-inch slot size (20 slot). A No. 0 Morie Sand was

placed approximately 0.5 to 3 feet below the bottom of the screen to approximately 1 to 2 feet

above the top of the screen in all wells. A 0.5 to 2.S-root thick bentonite seal was emplaced by

tremie pipe above the sand pack, and a cement grout sluny was emplaced by tremie pipe above the

bentonite seal extending to land surface. Typically, wells were completed with the PVC riser 2 feet

above grade, with a PVC slip cap or expanding gasket cap, and a locking, 6 5J8-inch diameter.

protective steel casing that was set and grouted down to 2 feet below land surface. In high traffic

areas, monitoring wells were completed at grade and filled with a flushmount cast iron manhole

cover. A vent hole was drilled in the PVC riser to maintain atmospheric pressure in the weD and

prevent potential pressure and suction from interfering with water-level fluctuations. Monitoring

wells were affixed with a permanent identification marker, including the well permit number. in

accordance with NJDEP requirements.

Shallow monitoring well soil borings were completed according to the same procedures

described in Section 3.2 (Analytical Soil Boring and Drivepoint Program). except that these soil

borings were drilled with 6 51S-inchaugers instead of 4 i/..-inch augers.

Phase IA shallow monitoring well screens were set to straddle the water table. except

where marginally confining conditions were encountered. Generally. the top of the well screen was

set 2 to 5 feet above the depth ~ which water-table conditions were encountered in split-spoon soil

samples. The bottom of the well screen varied in depth depending on the thickness of the

stratigraphic unit in which the water table was encountered. Often. a judgment was made between

comhUcting a well with sufficient screen length to yield water for efficient groundwater sampling

and constructing a well discretely screened across only one lithologic type resulting in one unique

hydraulic gradient. ShaDow weD screens ranged in length from 10 to 13 feel Upon completion of

all Phase IA monitoring wells, a datum marked at the top of the well casing was surveyed by

Taylor. Weissman &. Taylor of Dayton, New Jersey, a New Jersey-licensed land surveyOr. Table
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3-5 provides a summary of construction details for all monitoring weDs installed during the Phase

IA RI, and Appendix D contains the weD construction logs and the Fonn B-NJDEP Location

Certification Forms.

3.5 STRATlGRAPmC BORINGS

To characterize aitd evaluate the vertical extent of the stratigraphy and the hydrogeologic

conditions underlying the Site, a series of stratigraphic soil borings were drilled throughout the

Bayonne Plant. Stratigraphic borings were drilled in the Pier No. 1 Area, Lube Oil Area, Asphalt

Plant, and Piers and East Side Treatment Plant Area. At three of the four stratigraphic boring

locations, an intermediate and deep overburden monitoring weD cluster was installed. The fourth

stratigraphic soil boring was converted into a deep overburden monitoring well. The locations of

the stratigraphic borings and the intermediate and deep monitoring wells are shown on Figure 3-1.

3.5.1 Intennediate and Deep wen InstaDation

The intermediate weDs were installed by casing off the upper shallow zone by drilling with

a hydraulic (mud) rotary method and installing an upper steel casing; a lower PVC casing and

screen were then installed through this upper sted casing. Wells were designed in this manner to

permanently seal off any potential upper soil or groundwater contamination from lower water-

bearing strata. Monitoring weD construction details for the intermediate and deep weDs are

included in Table 3-5.

Specifically. the methodology used to install the intermediate wells during Phase IA of the

RI was as foDows:

• A 12-inch diameter borehole was drilled by the hydraulic (water or water plus pure

bentonite) rotary method and advanced at least 2 feet into the meadow-mat layer.

GERAGHTY & MILLER, INC.

TIERRA-B-000611



3-17

• An 8-inch diameter steel casing, with a PVC cap on the bottom, was inserted into the

12-inch diameter borehole. The 12-inch diameter borehole was grouted in place by

first filling half of the borehole with cement by the trernie pipe method and then sinking

the casing, which was sealed at the bottom with a PVC cap, into the grout. This

method is called displacement grouting and it was also used to install the deep wells.

The casing was held down with the drill rig for a minimum of 12 hours.

• The PVC plug was penetrated, and split-spoon samples were collected through the 8·

inch casing ahead of the 7 718-inch drilling bit; these soil samples were evaluated to

select the screen setting of the well within the water-bearing zone.

• A 4-inch diameter PVC casing and screen were installed in the 7 718-inch diameter

borehole and constructed in a fushion similar to the shallow monitoring wells.

All of the deep overburden monitoring wells were similarly installed using hydraulic mud

rotaJy methods. Deep monitoring weDs were installed with a doubl~cased borehole to prevent

crqss-contamination of water-bearing units and/or to permanently seal off shallow soll

contamination that was observed in the vadose zone. The following is a description of the well

installation method used for these wells:

• A 16-inch diameter borehole was drilled at least 2 feet into the local confining unit

(either the meadow-mat layer and/or the glacial till unit).

• A 12-inch diameter steel casing (with PVC cap) was inserted into the 16-inch diameter

borehole and grouted in place by using a displacement grouting technique.

• The casing and grout were allowed to set for at least 12 hours.

• The PVC cap was penetrated and split-spoon samplers were advanced and telescoped

through the 12-inch diameter casing to the next encountered confining unit.

g:\apmjecI'ftxcIa\nj02 I 2.04 1\OO3\ByD1n103.doe
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• An 11 11S-inch diameter borehole was drilled by hydraulic rotary method and was

telescoped through the 12-inch diameter steel casing at least 2 feet into the next

encountered confining unit (alluvial clay layer or glacial till).

• An 8-inch diameter steel casing (with PVC cap) was inserted into the 12-inch diameter

borehole, grouted in place. and allowed to set for 12 hours.

• The PVC cap was penetrated and split-spoon samplers were advanced and telescoped

through the 8-inch diameter casing to the borehole.

• A 7 11B-inch diameter borehole was drilled by hydraulic rotary method and was

telescoped through the 8-inch diameter steel casing to bedrock.

• A clean. 7 3/4-inch diameter. temporary casing (with diamond but hollow tip) was

drilled approximately 0.5 foot into the top of the bedrock to create a watertight seal

• The casings were flushed clear with potable water.

• Bedrock coring equipment was advanced and cores were obtained in 5-foot lifts using

the standard. Diamond Core Drill Manufacturer Association (DCDMA) specifications

for the "G" ~group core barrels and NX-sized, flush-coupled casing and diamond bits.

• Bedrock coring was completed into competent rock (i.e.. rock that was not

significantly weathered) to a depth of 10 feel

• The borehole was grouted to the approximate top of bedrock elevation.
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• A 4-inch diameter PVC casing and well screen were installed in the 8-inch diameter

borehole and constructed in a manner similar to the shallow monitoring wells.

3.5.2 Bedrock Coring

Bedrock coring was conducted at stratigraphic boring locations that were uhimately

converted into deep monitoring weDs. The bedrock cores have been retained by Exxon and are

stored at the Bayonne Plant. Bedrock coring was conducted using the field methods described in

the preceding section. During the 5-foot coring runs, the following infonnation was recorded:

depth of run, penetration, run duration (per foot), penetration rate, and down pressure (in pounds

per square inch [psi]). After completion of the coring run, the core barrel was brought to the

surface and analyzed by a Geraghty & Miller geologist. The following information was recorded:

recovery, percent recovery, rock quality designation (RQD), lithology, fracture frequency, fracture

fit, fracture spacing, orientation of fractures, degree of weathering, and any odors or discoloration

observed in the rock COTe. Bedrock core logs are provided in Appendix E.

3.6 SYNOP11C WATER~LEVEL MEASUREMENTS

On December 12, 1994, synoptic water~level measurements were obtained at the 22

monitoring wells installed during Phase IA (mcJuding five investigatory lRM monitoring wells), at

157 existing and historical IRM monitoring weDs and recovery wells, and at seven sunace-water

measuring points. Water-level measurements were collected from 171 shallow monitoring wells,

seven intennediate monitoring wells, and one deep monitoring wells. Each well was measured at

low tide (approximately 10:18 a.m.) and at high tide (at approximately 16:15 p.m.) on this date.

Measurements were made using either an electronic interface probe, or a weighted steel tape and

indicator chalk, according to the measurement and decontamination procedures outlined in the RI

Work Plan (Geraghty & Miller, Inc. 1993a). The water~leveI data were used to determine

groundwater flow directions and the general presence and degree of influence of the tidal

fluctuations in the Kill Van KuU and Upper New York Bay on groundwater levels across the Site.

~water elevations were also obtained relative to seven sun~water measuring points
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established at fixed structures (i.e., points on piers and bulkheads) and existing staff gauges (i.e.,

PVC casing markers in the Platty Kill Canal) (Figure 3-1). Interpretation of the measurement data

and Site groundwater flow is presented in Section 4.6.2.1 (Shallow Groundwater Flow).

3.7 GROUNDWATER SAMPLING

From January 23 to 27, 1994, groundwater samples were coDected from 21 Phase IA

monitoring weDs and ten historical and existing IRM monitoring wells. Phase IA monitoring weDs

sampled included 14 shallow Phase IA monitoring wells, three intermediate monitoring wells, and

four deep monitoring wells. Groundwater samples were not collected from six shallow monitoring

wells (which includes five IRM monitoring weDs) due to the presence of floating NAPL, as

detected with an electronic oil/water interface probe or a sted tape and indicator paste, and

confinned with a bailer. Whenever possible, three volumes of the standing water in a weD were

purged prior to sampling, and no sampling was performed unless the total water column (at least

one volume) was replaced by groundwater directly from the formation. Groundwater samples were

not coDected from new weDs until at least 2 weeks after well development. Each well was purged

using a centrifugal pump or a stainless-steel submersible pump, and dedicated tubing. All

equipment used to purge the weDs was documented on the water sampling logs, which are

provided in Appendix F.

The temperature, pH, conductivity, dissolved oxygen (DO) content, and redox potential

(ell) of the groundwater were generally measured during the purging of every weD volume.

Samples were collected within 2 hours after the well was evacuated. Low-yielding wells were

evacuated to dryness and allowed to recover prior to sampling. All purge water was containerized

in 55-gallon drums; then properly disposed into the on-site sewers or into a storage tank and

transported for disposal at the on-site wastewater treatment plant.

Samples were coUected using decontaminat.ed, dedicated, bottom-loading Teflon bailers

and Tefion-coated stainless-stee1leaders (3 to 6 feet in length). In general, wells were sampled in

the ascending order of contamination, with the least contaminated well being sampled first.
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Samples were carefully poured into laboratory-supplied containers. avoiding agJtatlon or

turbulence that can resuh in the loss ofVOCs and/or excessive oxygenation of the samples.

Sample bottles were filled in the following order: VOCs, SVOCs, TPH, PCBs/pesticides,

total metals, dissolved metals, phenols, cyanide, sulfate and chloride, preserved inorganics, and

non-preserved inorganics. Samples were shipped to the laboratory, CompuChem Environmental

Corporation Laboratory of Raleigh, North Carolina (CompuChem), at the end of every day of the

sampling event. Samples for analysis of dissolved gases (i.e., oxygen, nitrogen dioxide, methane,

carbon dioxide, and carbon monoxide) were collected from monitoring wells using a peristaltic

pump and transferred directly into zero-headspace sample containers. Samples for analyses of

dissolved gases were shipped to Microseeps Laboratories of Pittsburgh. Pennsylvania

(Microseeps). The chain-of-custody fonns are provided in Appendix C with the sample/event

criteria fonns.

As required by the NJDEP, temperature, pH, specific conductance, DO, and eH

measurements were also made at the time of sampling (after the VOC sample was taken) because

these properties may"change during storage. These field parameters were measured in situ using a

HydroLab multiparameter downhole instrument. Field parameter readings were obtained at 2-foot

depth intervals throughout the water colUIJUlin each monitoring well. These data were recorded

on the water sampling logs, which are presented in Appendix F. Field instrument types are outlined

in the Rl Work Plan (Geraghty &Miller, Inc. 1993a). Instruments were cahbrated at the beginning

of the day and checked periodically during the day.

To monitor the effectiveness of decontamination procedures, field blanks were collected

during groundwater sampling. At the field location, anaJyte-free water was poured through the

clean sample equipment and into sample containers for analysis. Field blanks were preserved in the

same manner as other samples. Trip blanks were used to monitor possible VOC contamination of

water samples during handling and transport. Blind duplicate samples were collected at a

frequency of one for every 20 samples collected.
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Groundwater samples were collected for analysis of both dissolved (filtered) and total

(unfiltered) metals during the Phase IA field activities. Samples collected for dissolved metals

analysis were filtered on-site prior to sample preservation. A glass flask and filter apparatus was

used and precleaned with a 10 percent nitric acid (HN<h) solution, followed by a.

distilled/deionized water rinse. A dedicated. cellulose-based, 0.45-micrometer (urn) membrane

filter was used to fiher samples. Field blanks for dissolved metals were collected by pouring

laboratory-provided. deionized/distilled water through the entire filtering apparatus.

3.8 AMBIENTAIR MONITORING

The ambient air monitoring program was conducted to detennine the appropriate level of

protection for workers performing RI tasks. Appendix B, Section E.S(a) of the ACO required the

characterization of baseline ambient air quality conditions throughout the Bayonne Plant and the

identification ofRI activities that may adversely impact ambient air quality.

Ambient air monitoring was conducted at the Site during all tasks and was implemented

using appropriate field methods and instrumentation (pID or FID), as discussed in the FSP and

HASP, Appendix A and Appendix C, respectively, of the Rl Work Plan (Geraghty & Miller, Inc.

1993a). Characterization of baseline conditions and the development of a field screening program

was accomplished by (1) wellhead monitoring and soil sample emissions analyses, and (2) air

monitoring as outlined in the HASP. The results of the ambient air monitoring are summarized and

presented in a table in Appendix G.

3.8.1 FlameIonization and Photoionization Detection.' Equipment

During intrusive RI activities, one of the following instruments were used to determine

levels ofpersonaJ protective equipment (PPE): a Foxboro OVA-128 FID, a Foxboro TVA-lOOO

FIDIPID combination meter, or an HNU PID. To define appropriate levels of PPE, readings

upwind of the work zone were monitored to detennine background air quality. If action levels

were exceeded within the work zone, intrusive work was stopped and workers were instructed to
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move upwind of the work zone to let the area vent. If readings remained above the action levels,

appropriate upgrades in PPE were made and work was continued. Approximately 95 percent of

the RI investigative activities were conducted in Levd D health and safety protection. The

remaining 5 percent (work in the NO.3 Tank Field and Chemical Plant Areas), was conducted in

LeveIC.

3.8.2 DraegerlSensvdine Tubes

Ifair monitoring readings were obtained (by the methods descnbed in Section 3.8.1 [Flame

Ionization and Photoionization Detectional Equipment]) above the action levels (as specified in the

HASP), Draeger tube tests were conducted to determine the concentrations of benzene. If action

levels for benzene were exceeded within the work zone, intrusive work was stopped and workers

were instructed to move upwind of the work zone to let the area vent. If readings remained above

the action levels, appropriate upgrades inPPE were made and work was continued.

3.8.3 Dust Monitoring

Historical use of chromium slag as fill material at various parts of the site necessitated the

use of a random air monitor (RAM) for continuous measurement of dust (potentially chromium)

within the work zone. The RAM was used to monitor for ambient particulate matter smaDer than

10 microns (wn). If action levels were exceeded within the work zone, dust was suppressed by

using a water spray before work was resumed. Data were coDected and stored in the RAM during

the day and downloaded into a hard copy printout at the end of each work day.

3.' QUALITY ASSURANCFJQUALITY CONTROL

During the Phase IA RI of the Bayonne Plant, 116 soil borings. including 32 IRM borings,

were drilled; and 20 shaDow monitoring weDs, including five investigatory IRM weDs, were

installed. One hundred and eighty-one soil samples, 13 groundwater samples from drivepoints, and

31 groundwater samples from monitoring weDs were coUected and shipped to CompuChem for

g:\aprojClCl\c1lxon\nj0212.041~3\Bynla103.doc
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analysis. A sununary of the number of analyses conducted for Phase IA soil and groundwater

samples is provided in Table 3-1. Figures 3-2 and 3-3 present the scope ofthe analyses perfonned

on soil samples collected from the various soil boring and monitoring weD locations.

AU of the soil samples collected were analyzed for TPH by New Jersey-modified USEPA

Method 418.1 and for hexavalent chromium by New Jersey-modified USEPA Method

3060AI7196. In addition, over 55 percent of the soil samples were analyzed for TCL VOCs and

eight additional site-specific VOCs, TCL SVOCs, TCL pesticid5' PCBs, and TAL metals and

cyanide. These analyses were peUormed according to the USEP A Contract Laboratory Program

(CLP) methodology for organics and inorganics (USEPA 1991a, 1991b). Throughout this report,

reference to the TClIf AI.. plus miscellaneous parameters will include the parameters listed in the

tables cited in Section 5.0 (phase IA Fmdings). Analytical resuhs for soil are provided on diskette

in Appendix H

Where NAPL was not detected in a drivepoint or temporary well point, a groundwater

sample was collected. Of the 84 Phase lA RI soil borings drilled, 48 exlubited NAPL thicknesses

ofat least 0.01 foot or greater. A temporary drivepoint was installed in 13 of the remaining 36 soil

borings where NAPL was not detected in a temporary well point. Groundwater. samples were

collected from the 13 drivepoints and analyzed for VOCs. Thirty-one monitoring weDs were

sampled and analyzed for TCL VOCS (and eight additional site-specific TCL VOCs), TCL

SVOCs, TCL pesticidesIPCBs, TAI.. metals (dissolved) plus total cyanide, hexavalent chromium,

total iron and manganese, and TPH The samples from these 31. wells were also analyzed for the

following wet chemistry parameters: chemical oxygen demand (COD), biological oxygen demand

(BOD), total organic carbon (TOC), ammonia, chloride, nitrate, sulfate, sulfide, total dissolved

solids (TOS), phosphate, and alkalinity, and for the following dissolved gases: methane, carbon

monoxide, carbon dioxide, nitrogen dioxide, and dissolved oxygen. Approximately 15 percent of

the monitoring wells were analyzed fur both total and dissolved TAI.. constituents. The Tcur AL

anaIytes were analyzed according to the USEPA CLP methodology (USEPA 1991a, 1991b). The

remaining remedial parameters and the gases were analyzed by various standard USEP A methods
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not regulated under CLP (see Section 5.3.2 [Groundwater Sampling Laboratory Analytical

Results n. Analytical results for groundwater are provided on diskette in Appendix I.

Validation of20 percent of the data based on the NIDEP guidelines (NJDEP 1991, 1992b,

and 1992c) and a data usability assessment based on 100 percent of the data were performed in

accordance with a letter dated October 12, 1994 from Ms. Susan Chapnick of Gradient

Corporation to Ms. Linda Caramichael and Mr. James Baver of Exxon. Twenty percent of the

Phase IA Rl laboratory analytical data were selected for validation in accordance with NJDEP

guidance (Boyer 1994), based on the following: (1) focusing on results indicating relatively low to

moderate contaminant levels; (2) validating the sample results from all of the representative

matrices (soil, sediment, and groundwater); (3) providing validation from a representative set of

sample results from all operational areas; and (4) reducing data validation time by evaluating

samples from the same sample delivery group (Soo), when feasible. The results of the field

QAlQC are discussed in Sections 5.1.1 (Summary ofField QAlQC for Soil Samples) and 53.l

(Summary of Field QAlQC for Groundwater Samples). A summary of the data usability

assessment is provided in Appendix 1.

3.9.1 Soil Quality QAlOe

Field QAlQC samples included field blanks, blind field replicates, and matrix spike and

matrix spike duplicates (MSIMSDs). The frequency of collection and associated analytical

parameters are described below.

3.9.1.1 Field Blanks

Field blanks were collected at a rate of 10 percent of the total number of samples to

evaluate potential cross-contamination during sampling and alSo to check the laboratory-prepared

analyte-free water. Figures 3-2 and 3-3 present the scope of the laboratory analyses perfonned on

soil samples collected from various locations at various depths, and Table 3-1 presents the total

number of analyses conducted. A total of 18 field blanks was collected during the soil boring
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program; aD of them were analyzed for TPH and hex.avalentchromium, except for four of the field

blanks, which were not analyzed for hexavalent chromium because the hexavalent chromium

analyses were suspended for 2 weeks (from October 5 to October) 8, )994) to give the laboratory

sufficient time to implement modifications to Method 3060A/7196. In addition, nine of the field

blanks were analyzed for the Tcur AL parameters.

3.9.1.2 Blind Field Replicates

Blind field replicate samples were collected at a rate of one for every 20 soil samples to

evaluate the reprodUClbility of the sampling technique. A total of nine replicates was coUected

during the soil boring program. AU of. them were analyzed for TPH and hexavalent chromium,

except for one of the rep]jcat~ wlUch was not analyzed for hexavalent chromium because the

hexavalent chromium analyses were suspended for 2 weeks (see Section 3.9.1.1 [Field Blanks n. In

addition, six of the replicates were also analyzed for the TCI.JT AL parameters.

3.9.1.3 Matrix Spike and Matrix Spike Duplicates

MS/MSD samples were collected at a rate of one for every 20 soil samples to determine

the precision (i.e., reprodUCl"ility) and the accuracy (i.e., the true analytical result) of the data.

During the soil boring program. 12 MSIMSD saJIllles were collected and analyzed for TPH. In

addition, ten of the MSIMSD samples were also analyzed for the TCurAL parameters as well as

hexavalent chromium.

3.9.2 Groundwater Quality QA/OC

As previously discussed, groundwater samples were collected during. the soil boring

program using drivepoints and temporary well points. A total of 13 drivepoints or temporary well

points was installed for coUection of groundwater samples and laboratory analyses for VOCs ..
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Two field blanks were collected with the drivepoint samples. Five trip blanks were

analyzed for VOCs only on days that the drivepoints were shipped to the laboratory for analyses.

Two blind field replicates were collected and analyzed for VOCs. Two MSIMSD samples were

collected at a frequency of one per 2-week period that drivepoint sampleswere collected.

Thirty-one monitoring wells that did not contain floating NAPL were sampled for TCL

VOCS (and eight additional site-specific VOCs), SVOCs, pesticidesIPCBs, TAL dissolved metals

plus cyanide, TPH, hexavalent chromium. dissolved gases, and wet chemistry parameters. Five of

these wells were sampled for both total and dissolved metals to meet the requirements specified in

the draft "Field Verification 'Procedures and Analysis Plan: prepared in conjunction with RI

activitiesat the Bayway Refinery (Geraghty &Miller. Inc. 1993b).

Five fieldblanks and trip blanks were collected, one for each day of groundwater sampling.

Two blind field replicates were collected to meet the requirement of one for every 20 samples.

Two MSIMSD samples were collected to meet the requirement of one for every 20 samples.

...
3.9.3 Teshnical Data Usability Assessment

A technical data usability assessment was performed by Gradient Corporation on 100

percent of the TCur AL, and hexavalent and total chromium analytical data. The primary

objective of the data usability assessment was to quantify, where applicable, the uncertainty in

the data so that the end user was aware of the potential biases, false-negatives, and false-

positives in the analytical data. The data usability was performed in accordance with the

criteria defined in the NJDEP Data Validation Statement of Procedures (SOP) (NJDEP 1991.

1992b, and 1992c), National Functional Guidelines for Evaluating Organic and Inorganic

Analytes (USEPA 1992a), Guidance for Data Usability in Risk Assessment (USEPA 1993),

USEPA CLP Statement of Works for Organics and Inorgarncs Analyses (USEPA 1991a,

1991b), and Gradient Corporation's professional judgment. Qualifiers were applied to the

data during the data usability assessment to flag these uncertainties. Data rejected (qualified

"R") are unusable because the level of uncertainty in the value is unacceptable as a basis for
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project decisions. Overall, 1.2 percent of the soil data, 0.8 percent of the aqueous data, and

5.8 percent ofthe aqueous dissolved metals data were rejected.

Overall the data quality objectives (DQOs) for completeness as defined in the QAPP

were achieved and the data reported were of good quality. A detailed summary of the data

usability assessment is provided in Appendix 1.

3.10 DATA EVALUATION MEmODS

In the absence of site-specific, risk·based criteria, analytical data for soil and groundwater

samples collected during the Phase IA RI have been evaluated on a pre1imirnuy basis by comparing

the concentrations to the NJDEP cleanup criteria, guideliiles, and standards for these media. The

following sections discuss the purpose and application of these criteria.

3.10.1 NJDEP Soil Ocanup Criteria

Analytical data collected for soils have been compared to the most recently developed "Soil

Cleanup Criteria," published and distnbuted by the NJDEP on FebruarY 3, 1994. These criteria

were derived from Tables 3-1 and 7-1 and the accompanying text of the Proposed New Rule, New

Jersey Administrative Code (NJAC) 7:260 published in the New Jersey Register on February 3,

1992. These criteria are included in the appropriate analytical data tables in this report to fucilitate

comparison.

3.10.1.1 No...Residential Direct Contact Soil Oeanup Criteria

The NJDEP has developed surface soil cleanup criteria based on assumptions oflong-tenn

contact between a human receptor and the contaminated soils. Separate criteria have been

established for residential and non-residential settings. Surface soil cleanup criteria were

established to reduce the risks associated with chronic ingestion andlor inhalation of relatively smaJl

amounts of soil. Because the Site is located in an industrial zone, is used for industrial operations
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and its use is limited by a deed restriction, the Non-Residential Direct-Contact Soil Cleanup

Criteria (non-residential criteria) are more applicable for screening the soil results. However. for

characterization purposes. detected analyte concentrations are also compared to the Residential

Direct-Contact Soil Cleanup Criteria (residential criteria).

3.10.1.2 Impact to Groundwater Soil Oeanup Criteria

Subsurface Impact to Groundwater Soil Cleanup Criteria were developed by the NJDEP to

protect grOWldwater quality in areas where groundwater is an actual or potential potable drinking

water source. These arteria are based on assumptions regarding the rate at which contaminants

will potentially leach to groundwater. For example, the criteria established for VOCs are based on

a model that predicts the percentage of contaminants that may leach to groundwater over a 70-year

period, while criteria developed for SVOCs were developed using a ranking system that considered

solubility, biodegradability, and toxicity.

Additional criteria established by the NJDEP and used in this Phase IA RI Report to

evaluate soil conditions at the Bayonne Plant included the 10,000 parts per million (ppm) guidance

for total organic contamination, which includes TPH, and the l,OOO-ppm guidance for total VOC

contamination. Analytical TPH data were also compared to the criterion of 30,000 ppm for

defining New Jersey hazardous waste when soil is excavated.

3.10.2 Total and Hexavalent Chromium Oeannp Criteria

For the purposes of conducting the chromium IRM investigation at the Bayonne Plant and

of establishing which areas of the plant require IRMs, a sire-specific action level of 500 ppm for

total chromium in soil was established in disrossions between Exxon, NJDEP, and ICF Kaiser

Engineers, Inc. (ICF Kaiser Engineers, Inc. 1993). The NJDEP has published suggested soil

cleanup criteria for chromium (NJDEP 1995a). A residential soil cleanup criterion of78,ooo ppm

is suggested for trivalent chromium and the NJDEP recommends that trivalent chromium not be

regulated in a non-residential situation. The NJDEP-suggested values, based on human health
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inhalation exposure. for hexavalent chromium are: 130 ppm for residential use and 190 ppm for

non-residential settings. Other suggested guidance values for hexavalent chromium are 10 ppm

based on dermal exposure risk and 15 ppm for protection of groundwater.

Because the final levels upon which decisions regarding chromium will be based are not

established. comparative criteria for total and hexavalent chromium in soils were established for use

in this report. The criteria established for this report encompass all but the highest ~JDEP
. .

suggested guidance values. A comparative criterion of 10,000 ppm was used for total chromium.

Comparative values of 100 ppm and 10 ppm were used to evaluate hexavalent chromium

concentrations in soil.

3.10.3 NJDEP Groundwater Quality Standards

In January 1993. the NJDEP promulgated the Groundwater Quality Standards (NJAC

7:9-6). which classified ground waters of the state based on their potential for use for drinking

water supply and their ability to support sensitive ecosystems. These regulations established

numerical standards for the groundwater classification that pertains to most of the state.

Laboratory analytical data for groundwater samplescoUected from the shallow intennediate and

deep overburden were evaluated by comparing concentrations to the NJDEP groundwater quality

standards. However, groundwater on portions of the Site may be amenable to reclassification

based on high natural concentrations of iron and manganese. which render it unusable for drinking

water.
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4. PHYSICAL SEITING

This section provides a general description of the site.wide physical setting and prevailing

hydrogeologic conditions at the Bayonne Plant. It includes a description of topography and

drainage, land use, climate, soils and vegetation, geology, and hydrogeology.

4.1 TOPOGRAPHYAND DRAINAGE

The BayolUle Plant is located in the portion ofBayorme known as Constable Hook, which

can be described as a spit or peninsula protruding into Upper New York Bay (Figure 1-1>- The

topography in the Constable Hook area is gentle, with elevations ranging from 0 to about 25 feet

above mean sea level (msl)_ Most of the Site is at an elevation of 10 to 15 feet above msL with the

exception of the shoreline, which has lower elevations, and the tops of the berms surrounding the

tank fields, which have higher elevations.

Under natural. undisturbed conditions, direct IWlOfffrom the Site would drain directly into

Upper New York Bay or the Platty Kill Canal and Kill Van KuU Waterway. HoweVer, under

current conditions at the Site, precipitation in the tank field areas does not run off directly because

of the spill containment berms. Most of the Site is graded to direct runoff into the sewer system.

which flows to the East Side Treatment Plant. treated water ultimately being discharged near the

confluence of the Kill Van KuU and Upper New York Bay (Figure 3-1) under New Jersey

Pollutant Discharge Elimination System (NJPDES)-Discharge to Surface Water (DSW) Pennit

No. NJOOO2089. Only precipitation falling at the extreme perimeter of the Site (e.g., the

undeveloped area immediately east of the General Tank Field), adjacent to the waterfront (riparian

land), runs off directly into the adjacent waterways.

4.2 LAND USE

The Bayonne Plant is located in Hudson County, a 46-square mile urbanized area in

northeastern New Jersey. The population density in Hudson County, as of the 1990 census, was

11,920 people per mile (Hudson County Department of Planning and Economic Development
--- ---~--~ ------- --- ._-- _._--
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1992). It is geographically the smallest and the most densely populated county in New Jersey. The

general area surrounding the Site consists of heavy and light industry, interconnected by a

transportation network of roadways, railroads, and the navigable waters of the Kill Van Kull and

Upper New York Bay. Neighboring industries include petroleum and petrochemical companies,

warehouses, distnbution fucilities, and various manufacturing operations. The closest no~

industrial (commercial or residential) establishments are approximately 0.4 mile to the south across

the Kill Van Kull Waterway in Staten Island, New York, and about 0.65 mile to the west along

nnd Street in Bayonne.

4.3 CLIMATE

Although greatly modified by the Atlantic Ocean, the climate of Hudson County is humid-

continental. The climate is dominated by continental influences because air masses and weather

systems affecting Hudson County have their origin principally over the land areas of North

America. A maritime influence is also significant. Characteristics of the climate such as an

extended period of freeze-free temperatures, a reduced range in both diurnal and annual

temperature, and heavy precipitation in winter relative to that in summer are a result of the county's

maritime exposure.

Periods of extreme cold are of short duration in most years. The average annual rainfiill in

the area is about 42 inches, as measured at Newark International Airport (National Oceanic

Atmospheric Administration [NOAA) 1991). The average annual temperature is 53.4 degrees

Fahrenheit eF). The highest average monthly temperature occurs in July (76.80f) and the lowest

average monthly temperature occurs in January (31.3°F) (NOAA 1991). The predominant wind

direction on a regional scale is from the west-southwest; however, localized flow patterns (eddies)

do exist.
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4.4 SOILS AND VEGETATION

Because of the extensive urbanization in Hudson County, no recently published infonnation

describing the soils in the area is available. A study conducted by researchers at Rutgers University

(lAJeder et al. 1952) describes the soil at the Site as reclaimed because of the extensive amount of

filling that took place on Constable Hook to bring it to its present configuration. Historic aerial

photographs confirm that a significant portion of the Site has been filled and reclaimed from Upper

New York Bay and the Kill Van KuU Waterway. The extent of filling in the northern portion of

Constable Hook can be observed on aerial photographs and historical maps dating back to 1940.

However, much of the filling along the southern portion of the hook predates available aerial

photographs. The nature of the fill varies across the Site and is described in more detail in Section

4.5.1 (Regional Geology).

The Site is sparsely vegetated due to the extensive indUstrial setting. Vegetation is limited

to grasses and low-lying shrubs (native and ornamental), with occasional ornamental hardwood

trees pl~ed near the main building. More natural vegetation exists on the Site in limited

undeveloped pockets"adjacent to Upper New York Bay (e.g., the area to the east of the GeneraJ

Tank Field).

4.5 REGIONAL AND SITE GEOLOGY

This section provides a description of the regional and site-specific geology. Interpretation

of the regional geology is based on information provided in regional or county-wide studies

conducted by the USGS or other researchers as referenced below. Local geologic information has

been interpreted by reviewing hundreds of Jogs of historical borings drilled across the Site for

geotechnical purposes (e.g., foundation analysis for tanks and buildings) or monitoring and

recovery well installation. The majority of the historical soil borings were drilled at the Site in the

19505 and 19605. Historical borings and weDs depicted on Figure 2-2 have been extensively

evaluated by Geraghty & Miller, and the corresponding lithologic information has been put into a

geographic information system (GIS) database. Infonnation from 512 soil borings, 40 monitoring
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wells, and ten recovery wells was compiled and is currently in the GIS database. In addition,

lithologic information from soil borings and monitoring wells, installed in 1993 and 1994 as part of

the ongoing NAPL IRMinvestigations, has been compiled.

4.5.1 Regional Geology

The Site is located in the glaciated portion of the Piedmont physiographic province, which

is underlain by mostly late Triassic-age rocks. The Piedmont is characterized in New Jersey by a

long and narrow fiwlt-blocked basin bordered on the west by uplifted fault-blocked mountains. The

eastern border of the Piedmont lies near Bayonne and Staten Island (Schuberth 1968) and has been

mapped by the Geological Survey of New York (1970) as running directly through Constable

Hook. The Triassic-age rocks of the Piedmont include the sedimentary rocks of the Newark Basin

Super group and intruded units of diabase and interbedded flows of basalt. The Triassic rocks

comprise a sequence that attains a thickness on the order of 22,000 feet and dips generally

northwestward~ the sequence is locally faulted and folded. From northwest to southeast, or

youngest to oldest, the sedimentary rocks include the Brunswick Formation, the Lockatong

Formation, and the Stockton Formation (McGuinness 1963). More recent studies provide a more

detailed stratigraphic sequence nomenclature within the Newark Basin Super Group. The

Stockton Formation rests on the folded and extensively eroded metamorphic rock "complex of the

New York City Group. The sedimentary basin deposits are interlayered with extensive basaltic

intrusive and extrusive rocks.

The Brunswick Formation has been reclassified as the Brunswick Group and is comprised

of several sedimentary and volcanic formations (Olsen et al. 1989). The Passaic Formation (within
,

the Brunswick Group) is the most abundantly exposed unit of the Newark Basin Super Group. It

consists mostly of red shale, but includes sandstone beds that are thicker and more numerous in the

northeastern part of the Newark Basin. The Lockatong Formation consists mostly of dark shales

and argillites, but may include some thin-bedded sandstone or conglomerate. The Stockton

Formation is mostly an arkosic sandstone and conglomerate.
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The igneous deposits consist of either extrusive lava flows of the Watchung Basalt that are

interbedded with the sedimentary rocks of the NeWlUk Super Group, or the intrusive diabase of the

Palisades. which fonns a ridge of massive bedrock with a dark gray, mottled appearance extending

from Rockland County, New York, through Hudson County, New York (west of the Site), and

ending in Staten Island, New York. Based on regional mapping, the bedrock bordering the eastern

extent of the Triassic deposits in the vicinity of the Site is either the Manhattan Formation, which

consists principally of mica schist (Geological Survey of New York 1970) or a post-Ordovician

seJ]>eJltinite conunon to Staten Island (State of New Jersey Department of Conservation and

Economic Development 1950). Geologic maps depicting bedrock for both New York and New

Jersey show a geologic contact beneath the overlying unconsolidated deposits at the Site; however,

the maps differ in their interpretation of the formations present. Both interpretations are consistent

in that they hold that part of Constable Hook is underlain by crystalline metamorphic bedrock. A

review of the historical boring logs indicate that under most of the Site, glacial till deposits are

underlain by the Triassic-age (Newark Super Group) Stockton Formation, which is comprised

primarily of arkosic sandstone and conglomerate. However, drilling activities did confinn the

presence of the Manhattan Formation (Manhattan Schist) beneath the eastern portion of the Site.

Unconsolidated sediments deposited by glaciers or by glacial meltwater during the

Pleistocene mantle the bedrock surface in much of the vicinity of Constable Hook. These deposits

consist of clay, silt, sand, gravel, and boulders. Recent age deposits, primarily marine and near-

marine sediments composed of silt, clay, and peat (where present), overlie the glacial sediments.

4.5.2 Site Geology

Previous soil investigations by various drilling and geotechnical engineering contractors

provided hundreds of soil boring logs covering much of the Site. The Site History Report for the

Bayonne Plant (Geraghty & Miller, Inc. 1994b) presented a summary of these historical borings.

Based on shallow, intermediate, and deep subsurface borings drilled during this Phase IA RI, the

geologic chari.cterization of the Site as presented in the Site History Report has been refined. The

significant modifications of the Site geologic characterization include the following: (1) a more
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detailed characterization of the shallow deposits overlying the glacial till deposits. and (2)

verification of a relatively consistent bedrock surface at approximately 100 feet bls directly overlain

by a thick continuous layer of pre--glacial or interglacial alluvium (below the glacial till).

The generalized geology of the Site, from the surface downward, consists of the fonowing

five main stratigraphic units: (1) till, (2) marsh deposits, (3) glacial till, (4) alluvium, and (5)

bedrock. The stratigraphic units are classified based on the inferred depositional environment and

the stratigraphic position of these units. Figure 4-1 shows the locations of hydrogeologic cross

sections that illustrate the subsurface stratigraphy of the Site. Wrthin each stratigraphic unit,

subunits based on lithologic and hydrogeologic characteristics are also identified; these subunits are

presented on the cross sections (see Figures 4-2 through 4-5). Abbreviations given in parentheses

following soil descriptions in this section are designations from the United Soil Classification

System.

4.5.2.1 Fill

The fill unit is the uppermost stratigraphic unit, extending across the entire Site. Fill

material was used to modifY site elevations, to provide structural support for foundations of tanks

and other structures, and to reclaim parts of the Kill Van Kull Waterway and Upper New York

Bay Shoreline. The fill unit varies from approximately 3 to 25 feet in thickness, and consists of a

heterogeneous mixture of cinders, ash. clay, silt, sand, graveL construction debris, and

misceDaneous slag (F-M). In limited areas such as the coastaJ Piers and East Side Treatment Plant

Area. the till does not contain appreciable quantities of ash. cinders, or tine grained sediments, but

is composed primarily of sand and gravel (F-SM). These more permeable sandy zones are found

infrequently across the Site and appear both spatially and vertically discontinuous.

4.5.2.2 Manb Deposits

The marsh deposits comprise a discontinuous, interlayered mixture of fine, medium, and

coarse granular deposits. The marsh deposits include a thin (less than 1 to 4 feet), organic, fiber-
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rich silt and day subunit, referred to as the meadow mat (MM-PT), a more continuous alluvial

subunit consisting of black organic silt and clay (AL-OL), and an organic, sandy clay with abundant

plant fibers (MM-SP). Along the eastern coastline, a loose, organic silt subunit (AL-OL) extends

into Upper New York Bay and is interpreted as an esturarine deposit.

4.5.2.3 Upper Alluvium

The upper alluvium is composed of four subunits that form a continuous,· permeable unit

underneath the marsh deposits. The upper subunit (AL-SW) is a gray to tan, very fine sand that

varies in thickness from 0 to 18 feet. The thickest portion of this subunit fills an east-west buried

stream channel that runs across the oorthern portion of the Site and has eroded to the underlying

glacial till unit. The lower three alluvial subunits consist of red-brown, coarse-grained alluvial

deposits (AL-SM, AL-SP, AL-GP) that become more coarse with depth and are interpreted as

reworked glacial deposits or glacial outwash. CoBectiveJy, the lower three units vary in thickness

from 0 to 19 feet.

4.5.2.4 Glacial Till

The glacial till unit generally consists of a densely compacted, red to brown deposit of

poorly sorted clay, silt, sand, and gravel (GT -GM). Three subunits can be differentiated based

upon grain size and permeability characteristics. The upper subunit (GT -SM) is gradational with

the overlying alluvium and is composed of red, silty sand or poorly sorted sand and clay. A very

low permeability clayey silt (GT -ML) is interJayered with the more abundant GT -GM sediments

across the site and usually fonus the base of the glacial till unit. At one location, a dense, tan to red

clay (GT -CH) overlies the other glacial till subunits and may have fonned as a ponded lake deposit

foDowing the last glacial recession. The upper surface of the glacial till is variable and exhibits up

to 3S feet of relief across the Site, much of which is due to past stream activity which eroded

channels into the glacial till sediments. The channels were subsequently filled with upper alluvium

or marsh sediments. The thickness of the glacial till unit varies from 19 to 71 feet, and the subunits

form a continuous low permeability zone across the Site.
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4.5.2.5 Lower AUuvium

A continuous layer of brown to red-brown, medium to coarse sand (AL-SW) underlies the

glacial till layer to bedrock. This sediment is approximately 5S to 60 feet thick across the Site and

was deposited prior to the last glacial advance.

4.5.2.6 Bedrock

Prior to this Phase IA RI, inconsistencies in the previously interpreted depth to bedrock on

the historical soil boring logs were noted in the Site History Report (Geraghty & Miller, Inc.

I994b). These inconsistencies were attributed to variations in drilling techniques and effectiveness

of subsurface penetration. The shallower depths to bedrock were suspected to be incorrect due to

erroneous interpretation of inferred bedrock from drilling refusal at the top of the glacial till. To

veritY the depth to bedrock, four deep soil borings (Soil Borings PNISB1, LOSB19, APSB7, and

PESB3) were drilled across the Site during the Phase IA Rl These soil borings were converted

into deep overburden Monitoring Wells GMW21D. GMW22D, GMW23D, and GMW24D,

respectively. To confinn the presence of bedrock and to determine the bedrock lithology, bedrock

core samples were obtained at these four locations. Soil boring logs and core logs are provided in

AppendixB.

The deep borings confirmed. that the shallow bedrock elevations inferred by previous

workers were incorrect. The four deep borings encountered bedrock at a depth of approximately

100 to 125 feet bls. The actual depth to bedrock is similar to the deeper depths to bedrock

reported in some historical borings on-site and at the adjacent IMTI property (Geraghty & Miller,

Inc. I994b). A relatively flat bedrock surface rather than a highly variable bedrock surface is more

consistent with the erosion of the bedrock to a conunon base level during periods of lower sea

levels. Bedrock recovered from the three deep borings on the western portion of the Site (Soil

Borings GMMW-2ID. GMMW-22D, and GMMW-23D) indicate that approximately 2 to 12 feet
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ofwea.thered red siltstone overlies CQrnpetent red sandstone. This sandstone is interpreted as "the

Stockton Formation of the Newark Basin Super Group.

The bedrock recovered from deep Soil Boring GMMW-24D indicates that the eastern

edge of the Bayonne Plant is underlain by bedrock composed of gray mica schist. This mica schist

bedrock is interpreted as the Manhattan Fonnation of the New York City Group. This

interpretation is consistent with regional mapping by the New York State Geological Survey

(Geological Survey of New York 1970). A weathered rock horizon was not encountered; only

competent mica schist bedrock was encountered in deep boring GMMW-24D. An unconfonnable

contact between the Stockton and Manhattan Formations apparently underlies the Site.

4.6 HYDROGEOLOGY

This section provides a description of the regional and the site-specific hydrogeology.

4.6.1 RegionalHydrogeology

The major aquifer systems in the northeast New Jersey metropolitan area include the

following: (1) glacial till deposits, (2) stratified drift, and (3) Triassic-age shales and sandstones of

the Newark Basin Super Group. Sedimentary coastal plain aquifer systems, such as the Sayerville

Sand Member and the Farrington Sand Member, are not present in the vicinity of the Site. The

glacial till deposits are only permeable in limited areas; in most areas, these deposits do not form a

significant water-bearing sequence. West of Constable Hook, the City ofBayorme is underlain by

the intrusive diabase of the Palisades Sill. This diabase bedrock conunonly outcrops along the

northeast-trending ridge underlying Bayorme. East of the diabase ridge, the stratified drift deposits

and Triassic-age sedimentary rocks that are present underlying Constable Hook are not used as a~
source of groundwater.

A November 1992 computer survey of NJDEP Bureau of Water Allocation files, which

document major groundwater withdrawals (greater than 100,000 gallons per day [gpd], indicates
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that no major withdrawals occurred within 4.5 miles of the Site (Geraghty & Miller, Inc. 1994b).

According to Mr. James Monkowski of the City of Bayonne Health Department, there are no

industrial, domestic, or public water supply wells within a I-mile radius of the Site (Monkowski

1994). The USGS (McGuinness 1963) documented areas in New Jersey (including Bayonne,

Linden. and Elizabeth) having groundwater quality problems as early as the 1960s. As of

November 1992, 242 Comprehensive Site List cases were located within a 5-mile radius of the

Bayonne Plant. In addition, 48 known contaminated sites are listed in the City of Bayonne

(NJDEP 1994b). Known contaminated sites include Amerada Hess Tenninal, Bayonne City

Landfill, Bayonne Industries, Bayonne Terminals, Inc., ICI Americas, Inc., McGovern Trucking,

Powell Duffiyn, PSE&G, and White Chemical. Documented water-quality problems. the

proximity to the saline near-shore environment. and the low yield of the subsurface deposits

probably contribute to the lack of water supply development in the vicinity of Bayonne.

4.6.2 Site Hydrogeology

As discussed in Section 4.5.2 (Site Geology), six stratigraphic units have been identified at

the Site. Based on the lithologic descriptions and hydrogeologic characteristics of these

stratigraphic units, Geraghty & Miller has sorted these units into five hydrogeologic units. Three

water-bearing units (shallow, intermediate, and deep) are separated by two confining layers (an

upper leaky confining layer and a lower confining layer).

The uppermost water-bearing unit is the saturated fill deposits. Depth to groundwater

ranges from 3.8 to 10 feet bls beneath the Site. The hydraulic characteristics of the fill are highly

variable depending on the type offill. However, the relatively thin saturated thickness (averaging

less than 10 feet) and the variable lateral extent of more penneable fill results in limited

groundwater withdrawal capacities. Shallow groundwater elevations range from 2.5 to 13.5 feet

above msl. The base of this shallow water-bearing unit is most commonly defined by the upper

leaky confining layer, which consists of the meadow mat and underlying marsh silt and clay unit.

This confining layer is nearly continuous, with only a few limited areas that allow for hydraulic

cormection between the saturated fill and the intermediate water-bearing unit. which consists of the
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marshlalJuviai sand unit that overlies the glacial till. Significant differences between the

potentiometric head of the intermediate marsh/alluvial sand and the shallow water-bearing fill

illustrate the effectiveness of the upper confining layer. Vertical hydraulic head data are discussed

in Section 4.6.2.2 (Vertical Flow Gradients). Occasionally, at a few locations, all of the marsh

deposits are absent and the fill is directly underlain by the glacial till confining layer. No

intennediate water-bearing unit is present at these isolated locations.

The lower confining layer at the Site consists of the glacial till unit. This dense, laterally

continuous and thick (19 to 71 feet) layer of poorly sorted glacial till effectively isolates the shallow

and intermediate water-bearing units from the deep water-bearing unit. The deep water-bearing

unit consists of the alluvial sand unit and, to a lesser extent, the underlying fractured bedrock.

4.6.2.1 ShaDow Groundwater Flow

Water levels were measured in shallow monitoring wells at the Bayonne Plant on

December 12, 1994~ those data are presented in Table 4-1. On April 17, 1995, water levels were

measured at all intermediate and deep monitoring wells and at selected shallow monitoring wells, as

presented in Table 4-2. Water-level measurements confirm the existence of intermediate and deep

hydrostratigraphic zones in the overburden. Water Jevels measured in shallow wells during low

tide on December 12, 1994 were used to construct a contour map showing the configuration of the

water-table surface (see Figure 4-6). Figure 4-6 illustrates multiple groundwater flow directions

from four general areas of higher groundwater elevations (i.e., recharge areas or groundwater

mounds) as described below. Shallower groundwater commonly flows in a radial pattern away

from the recharge areas toward Upper New York Bay, the Kill Van Kull Waterway, and the Platty

Kill Canal. Shallow groundwater elevations along the east and southwest portions of the Site are

slightly below sea level during low tide, similar to the elevation of the nearby tidal swface-water

bodies. Horizontal flow gradient calaJlations are summarized in Table 4-3.

The first groundwater mound (greater than 15 feet above ms1) occurs in the northwest

portion of the Site. In this area, a groundwater recharge ridge is present beneath the center of the
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"A". Hill Tank Field and extends to the east beneath the southwest comer of the No.2 Tank Field

(see Figure 4-6). This groundwater divide results in a northeast flow direction beneath the Main

Building Area, the No.2 Tank Field, and the eastern portion of the "A"· Hill Tank Field. This

northeast component of groundwater flow may be induced in part by pump age of the interceptor

trench, which is oriented northwest-southeast along the Site boundary. Horizontal gradients for this

portion of the Site range from 0.012 to 0.017 foot per foot (ftIft). On the other side of this divide,

groundwater flows to the southwest under the western portion of the "A"- Hill Tank Field. In the

center of the Bayonne Plant, near the Exxon Chemicals Plant Area, groundwater flow is generally

to the east.

The second groundwater (hydraulic) mound is present beneath the center of the Lube Oil

Area, with radial flow to the west, southwest, south, and southeast (see Figure 4-6). Groundwater

flowing to the west and southwest discharges to the Plany Kill Creek and Pier No. 1 on the Kill

Van KuU Waterway. with horizontal gradients ranging fiom 0.11 to 0.016 ftIft.

In the eastern portion of the Site, the remaining two mounds, which are linear in fonn,

straddle a groundwater trough that trends west to east beneath the eastern portion of the Low

Sulfur Tank Field (see Figure 4-6). The groundwater trough effectively captures all shaDow flow

beneath the Solvent Tank Fields and the Low Sulfur Tank Field, with a very shallow gradient

toward Upper New York Bay. Horizontal flow gradients are steeper between the mounds and the

north and south sides of the trough (0.007 filft), but become gentler within the trough (0.002 filft).

Shallow groundwater flow beneath the General Tank. Field is generaUy to the north and northeast,

with a horizontal gradient ofapproximately 0.010 ftIft.

The elongated mounds in the water table apparently represent recharge areas for shaDow

groundwater. These recharge areas may be caused by several factors, including the fonowing: (1)

surface drainage patterns that direct run-oif to the recharge areas; (2) more permeable surface

deposits at the recharge areas that promote infiltration; (3) infiltration of leakage from aboveground

andlor belowground water utilities and from sewers; and (4) depression of groundwater elevations

g:laprojedIcxx0ll'aj0212.041 \003\ByD1nl:04.doc

GERAGHTY & MILLER, INC.

TIERRA-B-000637



4-13

in adjacent areas due to high permeability deposits, including backfill along sewers and utility

trenches.

4.6.2.2 Vertical Flow Gradients

After the Phase IA RI intermediate and deep monitoring wells were installed and

developed, two rounds of water-level measurements were made on April 17, ·1995 from these wells

and nearby shallow wells to provide data to evaluate vertical flow gradients. Table 4-2 presents the

water levels measured on April 17, 1995. Due to the lateral distance (100 to 200 feet) between the

nearest shallow wen and the intermediate and deep well pairs, estimation of vertical gradients

between the shallow and deeper water-bearing units was conducted in more qualitative terms.

General trends can be determined with the existing data by comparing the interpolated shallow

water levels shown on Figure 4-5 with actual deep and intermediate water levels. At Monitoring

Well Cluster GMMW-23l/GMMW-23D near the center of the Site, the shallow groundwater

elevation is approximately 9.5 feet above ms~ which is approximately 6.5 feet higher than the

groundwater elevation measured in Monitoring Well GMMW-231 Therefore, there is the

potential for a downward component to groundwater flow in this area. Comparison of shallow

groundwater elevations with groundwater elevations in intermediate wells near the shoreline

indicates that a slightly downward or horizontal potential exists near Monitoring Well GMMW-241

and a slightly upward potential exists near Monitoring Well GMMW-2II.

Table 4-4 presents a summary of the vertical gradient calculations for intermediate and

deep well clusters. As indicated in TabJe 4-4, the vertical gradient is consistently downward

between the intermediate wells and the deep wells in the each of the three well pairs. This

represents a potential for downward flow; but downward flow from the intermediate to deeper

zone is impeded by the intervening glacial till confining layer.
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4.6.2.3 lidal InOuences

Table4-1 presents product and water-level measurements made during two comprehensive

rounds (during low and high tide) at shallow monitoring wells and surface-water measuring points

on December 12, 1994. These measurements were made over 8 1/2 hours and included

measurements made during a rising tide cycle. Water-level measurements at surface-water

measuring points indicated tidal variations of 1.05 to 3.48 feet with an average tidal range of2.65

feet. The variation of recorded surface-water levels is likely due to differences between the time of

measurements and the peak tide. and to local variations due to wind, currents. and wakes from

marine vessels. With the exception of a few shoretine areas. the groundwater elevations in shallow

monitoring wens did not exlu"bit signifieant fluctuations with the tidal cycle. Shallow monitoring

wells that exlu"bited a water-level rise of greater than 1 foot during the rising tide cycle on

December 12, 1994 are located adjacent to the shoreline of the Platty Kill Creek, the Kill Van KuD.

and the Upper New York Bay. Water-level fluctuations of less than 1 foot (and more frequently

less than 0.10 foot) were recorded at the majority of the other shallow monitoring wells, including

all weDs in the inland areas of the Site. Thus, the tidal influence on the shallow water table is

generally limited to areas within approximately 600 to 650 feet of Upper New York Bay (piers No.

6 and 7), within 200 to 400 feet of the Kill Van Kull (i.e., Helipad and Pier No.1 Area), and in the

immediate vicinity (within 100 to 200 feet) of Platty Kill Canal. One exception to this

generalization is the Tank 1066 area where tidal variations were evidenced further inland.

The tidal fluctuations of water levels in the intermediate and deep monitoring wells were

evaluated using two rounds of water· level measurements made on April 17, 1995 during a falling

tide cycle (see Table 4-2). Similar to the shallow wells, intermediate and deep monitoring well

water-level fluctuations at weD pairs near the shoreline (i.e., Monitoring WeD Clusters

GMMW2lI1GMMW21D and GMMW24I1GMMW24D) exlu"bited water-level fluctuations of

2.30 to 4.84 feet that correlated with the tide cycle. The two inland well pairs (i.e., Monitoring

Well Clusters GMMW22IfGMMW22D and GMMW23I1GMMW23D) exhibited water-level

fluctuations of 0.90 foot or less, and typically the groundwater elevations increased during the
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falling tide, demonstrating either no correlation with the tidal cycle or else a possible response, but

with a time Jag.
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5.0 PHASE IA - FINDINGS

This section describes the findings of the Phase IA RI program at the Bayonne Plant.

It presents a summary and discussion of the results of soil and groundwater sampling.

including a summary of QAlQC data evaluation. Observations of hydrocarbons in soil and

floating NAPL are descn1>edin the context of the Phase IA findings and also in terms of site-

wide NAPL plumes and ongoing NAPL IRM programs.

This section is not intended to provide a comprehensive assessment of the inter-

relationships between soil. groundwater. and floating NAPL in operational areas of the

Bayonne Plant. These relationships are discussed in Section 6.0 (Overview of Constituent and

Site Properties Affecting Fate and Transport) and Section 7.0 (Data Evaluation, Hypothesis

Development, and Conclusions).

5.1 SOIL QUALITY

Soil samples were collected for analytical purposes at 83 soil boring locations and 15

separate monitoring well locations during Phase IA of the RI. Of the 98 locations at which

soil samples were collected, 84 locations were selected specifically for the RI and the

remaining 14 locations were drilled in connection with contemporaneous IRM study activities.

A total of 183 TPH, 108 TCL VOC (plus miscellaneous compounds). 108 TCL SVOC, 105

TCL pestiddesIPCBs, and 112 TAL parameters, and 181 total and 141 hexavalent chromium

analyseS was completed on these soil samples, not including QAlQC blanks and replicates.

The analytical results of all soil samples collected at the Bayonne Plant during the RI

and contemporaneous IRM study activities are provided in Tables 5-1 through 5-6 for TPH,

TCL VOCs (plus miscellaneous compounds), TCL SVOCs, pesticidesIPCBs, and TAL

parameters (hexavalent chromium), respectively. Tentatively identified compounds (TICs)

were not included in the analytical data summary tables for VOCs and SVOCs. The

interpretation, evaluation, and use of TIC data for the Bayonne Plant RI were not deemed
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necessary, in accordance with a July 6, 1995 NJDEP guidance letter to Exxon (NJDEP

1995b) in connection with the Bayway Refinery RI. The quantifiable level of weathered TPH

in soils is sufficient to characterize contamination at the Bayonne Plant. For screening

purposes, the analytical results were compared to the following applicable cleanup guidance

levels for soils at contaminated sites: (1) residential direct-contact soil cleanup criteria, (2)

non-residential direct-contact soil cleanup criteria, and (3) impact to groundwater soil cleanup

criteria .. Analytical results for TPH were compared to the following criteria: (1) the NJDEP

criterion of 10,000 milligrams per kilogram (mglkg) for total organic compounds, and (2) the

Construction, Maintenance, and Emergency Repairs Protocol (CMERP) criterion of 30,000

mglkg, as shown in Table 5~1. Analytical results that exceed the non-residential direct-

contact soil cleanup criteria or the impact to groundwater soil cleanup criteria are identified in

Tables 5-2 through 5-5 and are discussed in the following constituent group summary

sections. Results for total chromium and hexavalent chromium are provided in Table 5-6,

with total chromium compared to the value of 10,000 mglkg, and hexavalent chromium

compared to values of 100 mglkg and 10 mglkg pending finalization of NJDEP guidance for

chromium. Table 5-7 provides the minimum and maximum quantified concentration of

constituents detected in soil and presents the number and percentage of samples with

constituent exceedance(s) of the applicable cleanup criteria for the whole site and for

individual areas. It also provides the geometric mean concentration for each constituent for

the entire. site. This methodology was selected over the arithmetic mean because the data

distributions were not normal and frequently tended to resemble a log normal distribution. It

may not be meaningful for all constituents. The number and distribution of data points should

be evaluated when using this mean value for decision making.

In addition to the summary tables, five figures (Figures 5-1 through 5-4) that depict

summary soil quality are presented. Figure 5-1 depicts the TPH analytical data and identifies

locations at which soil samples have or have not exceeded the soil quality criteria of 10,000

mglkg and 30,000 mglkg. Figures 5-2 and 5-3 provide specific constituent exceedances of the

non-residential direct contact and impact to groundwater soil cleanup criteria for TCUVOCs,
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TCL SVOCs, TCL pesticidesIPCBs, and TAL inorganics in surface and subsurface soils.

Chromium (total and hexavalent) exceedances are shown on Figure 5-4.

5.1.1 Summary of Field QAlOC for Soil Samples

The QAlQC measures for Phase IA soil samples were conducted according to the

QAPP of the R1 Work Plan (Geraghty & Miller, Inc. 1993a) and are consistent with NJDEP

guidance (NJDEPE I992a). Sample collection and handling procedures and QAlQC sample

collection frequency are discussed in Section 3.9 (Quality AssuranCe/Quality Control) and in

the Rl Work Plan (Geraghty and Miller, Inc.l993a). Analytical results for soil replicate

samples and field blanks associated with the samples collected during the R1 are summarized

below and discussed in detail in Appendix J. In accordance with the NJDEP Field Sampling

Procedures Manual (NJDEPE 1992a), trip blanks were not required for soil samples.

Field replicates were collected to evaluate the reproducibility of the sampling

technique, the laboratory precision in analyzing samples, and the degree to which variability in

the soil type affects the analytical result. Ten "blind" field replicate samples were collected at

Phase IA soil sampling locations. Analytical results for the ten replicate soil samples indicate

a good degree of repeatability for the overall analytical data for soil samples collected at the

Bayonne Plant. Six of these samples were analyzed for TPH, TCL VOCs plus site-specific

a1~hols and additional compounds, TCL SVOCs, TCL pesticidesIPCBs, TAL metals and

cyanide, and hexavalent chromium. This list constitutes the "fun suite" of analyses at the

Bayonne Plant and will be referred to in this report as the "full suite" or "full parameters."

Two of the replicates collected were analyzed for TPH, total chromium, and hexavalent

chromium only. One replicate sample was analyzed for TPH only, and one replicate sample

was analyzed for hexavalent chromium only. The analytical results for each replicate were

compared against the results for its associated soil sample to verify that the reported values

for each constituent did not vary by more than 100 relative percent difference (RPD) (USEPA

1992a).
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The sample/replicate pairs exceeded the RPD limit of 100 for TPH in two soil samples,

for some metals (chromium., zinc, arsenic, and lead) in three soil samples, for one pesticide in

one soil sample, and for one VOC in one soil sample. These exceedances are discussed in

detail in Appendix J. In these cases, the heterogeneity of the soil sample matrix probably

effected the large difference in the analytical result between the sample and replicate. The soil

samples collected at the Bayonne Plant exhibited the significant heterogeneity, which is

common for filled industrial sites. Soil sample heterogeneity makes it difficult to replicate a

sample. Therefore, differences in analytical results may not be indicative· of laboratory

precision. but instead may reflect the lnherent variability of the soil matrix and the difficulty in

homogenizing a soil sample. Samples selected for VOC analysis are not homogenized, thus

creating the potential for greater heterogeneity. Analytical results for the ten replicate soil

samples indicate a good degree of repeatability for the overall analytical data for soil samples

collected at the Bayonne Plant.

Field blanks were prepared to evaluate the potential for cross-contamination. The

field blank results were used to determine if the sampling tools or decontamination teclmiques

affected the integrity of the analytical results for the samples collected in the field and also to

check the laboratory-prepared analyte-free water. Twenty aqueous field blanks were prepared

on days when soil samples were collected during the Phase IA RI at the Bayonne Plant. Nine

of the 20 field blanks were analyzed for full parameters; four were analyzed for TPH,

hexavalent chromium, and total chromium~ four were analyzed for TPH only~ one was

analyzed for TPH and hexavalent chromium only; one was analyzed for hexavalent chromium

and SVOCs only; and one was analyzed for hexavalent chromium only (some of these field

blanks were associated with the re-sampling efforts for SVOCs and hexavalent chromium).

PCBs were not detected in any of the non-aqueous field blanks associated with the soil

samples. One field blank contained detectable concentrations of TPH and one pesticide~ six

contained detectable concentrations of VOCs (methylene chloride and acetone, which are

common laboratory contaminants), and eight contained detectable concentrations of SVOCs

(in seven of these, the only SVOCs detected were phthalates, a common sampling artifact).

One field blank also contained three other base/neutral extractable organic compounds. Nine
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field blanks contained detectable concentrations of various metals; one of these field blanks

contained detectable concentrations of lead. However, none of the field blanks yielded

elevated concentrations of the above constituents. A detailed discussion of the field blank

results is provided in Appendix J.

Analytical results from field blanks and soil samples collected on the same day were

compared. In all cases, detected constituent levels in the blanks were at least an order of

magnitude less than the constituent concentrations in their associated samples. Therefore,

Geraghty & Miller concluded that no significant cross-contamination of samples had occurred

due to sampling activities or decontamination procedures.

5.1.2 Total Petroleum Hydrocarbons in Soils - Analytical Results

A total of 183 soil samples obtained from 98 soil borings and monitoring well

locations was submitted for TPH analysis (see Table 5-1). For screening purposes, all

concentrations of TPH above the NJDEP soil cleanup guidance level of 10,000 mglkg for

total organic contaminants and the 3.0,000 mglkg CMERP criteria are indicated in Table 5-1.

TPH was detected in all soil samples at concentrations ranging from 75.2 to 479,000 mglkg.

The NJDEP soil cleanup guidance level of 10,000 mglkg was exceeded for 109 samples (60

percent) at 73 locations (74 percent). TPH was more frequently detected in subsurface soil

than in surface soils, and at higher concentrations. Thirteen surface-soil samples exceeded

30,000 mglkg, whereas 50 subsurface soil samples exceeded this criterion. Thirteen surface-

soil samples had concentrations exceeding 10,000 mglkg but Jess than 30,000 mglkg, as

opposed to 33 subsurface soil sample exceedances over this range.

Figure 5-1 illustrates the areas of the Site where TPH has been detected in soil at

concentrations greater thar:a 10,000 and 30,000 mglkg. AP, shown on this figure, high

concentrations (above 10,000 mglkg) ofTPH are present in soils over much of the Site. The

highest concentrations of TPH (greater than 100,000 mglkg) in soil were observed in the

General Tank Field, the Lube Oil Area, the Main Building Area, and the No.3 Tank Field. In
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each of these areas, past practices are possible sources of these higher TPH concentrations.

Separator bottoms were disposed in the area of the General Tank Field; separators were

fonnerly operated in the Lube Oil and No. 3 Tank Field Areas; and storage tanks, pump

houses, and sweetening stills were fonnerly located in the Main Building Area.

Detected TPH concentrations are attributable to historic activities throughout the

Bayonne Plant's 120 years of operation. Some portion of the TPH in the soil may be

attributed to the composition of the fiJl. Observations made during drilling and soil sampling

indicate that the TPH detected at many locations is visually evident as stains and adsorbed

liquid.

5.1.3 Volatile Organic Compounds in Soils - Analytical Results

Of the 183 samples analyzed for lPH, 108 samples (59 percent) from 75 locations

were sdected for VOC analysis. Table 5-2 presents the concentrations of VOCs in soil

samples and, for sCreening purposes, indicates. in bold type and underlined, all concentrations

of VOCs that exceeded the NJDEP non-residential direct-contact or impact to groundwater

soil cleanup criteria. Figures 5-2 and 5-3 depict locations where VOC concentrations in soils

were compared to the NJDEP non-residential direct-contact soil cleanup criteria and impact to

groundwater soil cleanup criteria for surface soils (0 to 2 feet bls) and subsurface soils

(greater than 2 feet bls), respectively. The most stringent of these criteria for VOCs is

generally the impact to groundwater criteria, which the NJDEP based on empirical models of

transport mechanisms.

VOCs were detected in eleven samples at seven locations at concentrations above the

impact to groundwater criteria. Only one of the eleven VOC samples with concentrations

above the impact to groundwater criteria also had concentrations above the non-residential

direct contact soil cleanup criteria. For screening purposes. Table 5-2 also provides a

tabulation of total TeL VOCs identified in soil samples during Phase IA, with total VOC

exceedances in bold and underlined. Only one location (Soil Boring ECPSB2 at a depth of 10
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to 12 feet bls) contained total TCL VOCs (plus miscellaneous compounds) at concentrations

above the NJDEP soil cleanup criteria of 1,000 mglkg for total VOCs. The locations where

VOCs were detected above the impact to groundwater soil cleanup criteria are discussed

below.

The following VOCs were detected in soil above the impact to groundwater cleanup

criteria (the number of exceedances is in parentheses): benzene (2), chlorobenzene (5), and

xylenes (4). Only chlorobenzene at one location exceeded the non-residential direct contact

soil cleanup criteria.

Of the seven locations at which soil criteria were exceeded, only three locations were

surface soils (0 to 2 feet bls), 'and none of these surface soils exceeded the non-residential

direct contact criteria. AU three surface soil exceedances for VOCs detected at the Bayonne

Plant were in the No.3 Tank Field (Soil Borings N3TFSB6, N3TFSB7, and N3TFSB8)

where mostly gasoline or light naphtha products were stored. The constituent exceedances in

surface soil were benzene, chlorobenzene, and xylenes. The benzene and xylenes exceedances

in this area can be related to a historic spill of light naphtha (Geraghty & Miller, Inc. 1994b)

but the chlorobenzene source is not known. However, chlorobenzene may be present due to

operations in the neighboring Exxon Chemicals Plant Area.

Five locations exhJbited subsurface soil concentrations above the applicable criteria.

At three locations (Soil Borings ECPSB2, ECIRMB3, and APSB6), chlorobenzene was

observed in subsurface soils above the applicable criteria. One of these locations (Soil Boring

ECPSB2) also showed xylene exceedances. Similar to the surface soil exceedances,

chlorobenzene was observed in proximity to the Exxon Chemicals Plant Area. Xylene was

observed above the applicable criteria at Soil Boring GTFSB9 in the General Tank Field. The

presence of xylene at this location can be attributed to former spills in the General Tank Field.

At one other location in the No. 2 Tank Field (Soil Boring N2TFSB4), xylene in the

subsurface soil cannot be attributed to a specific spill; however, this constituent is typical of

refined petroleum products.

g:\apnlject\e:xxoo1aj0212.041W3\BynlntOS.doc

GERAGHTY & MILLER,INC.

TIERRA-B-000647



5-8

5.1.4 Semivolatile Organic Compounds in Soils - Analytical Results

Of the 183 soil samples submitted for TPH analysis, 108 samples (59 percent) from 76

locations were submitted for SVOC analysis. Table 5.,.3provides the SVOC concentration

results for soil samples, and, for screening purposes, also indicates SVOC concentrations in

soil samples that exceeded the NJDEP non-residential direct contact or impact to groundwater

soil cleanup criteria. Figures 5-2 and 5-3 depict locations where SVOC concentrations in soil

exceeded one or both of the NJDEP soil criteria (the non-residential soil cleanup criteria, and

the impact to groundwater soil cleanup criteria) for surface and subsurface soils, respectively.

SVOC concentrations in soil were detected above the applicable criteria in 40 samples

at 34 locations. The foDowing SVOCs were detected in soil above the applicable criteria (the

number of exceedances is in parentheses): benzo(a)anthracene (11), benzo(b )t1uoranthene (9),

benzo(a)pyrene (36), benzo(k)t1uoranthene (9), chrysene (2), dibenz(a,h)anthracene (15),

indeno(I,2,3-cd)pyrene (4), naphthalene (2), pyrene (1), N-nitrosodiphenylamine (I),

1,2-dichlorobenzene (1), and 1,4-dichJorobenzene (1). All but three of these constituents

(N-nitrosodiphenylamine, 1,2-dichlorobenzene, and 1,4-dichlorobenzene) are polycyclic

aromatic hydrocarbons (PARs). The non-PAR SVOCs were each detected above the impact

to groundwater soil cleanup criteria and were observed at Soil Borings ECPSB2 and

N3TFSB7, which are located in the Exxon Chemicals Plant Area and the No.3 Tank Field

Area, respectively. These constituents may have originated from smaller sources that released

the VOCs observed in the same locations. Naphthalene was detected above the impact to

groundwater criteria at two locations: one in the Solvent Tank Field and the other at the same

location as the non-P AHs in the Chemical Plant.

The PAIls are generally observed above the non-residential direct contact soil cleanup

criteria throughout much of the Bayonne Plant. The higher concentrations and densities of

exceedances were observed in the Lube Oil Area (including the Stockpile Area), 1he Pier No.

1 Area, the Exxon Chemicals Plant Area, the AV-Gas Tank Field, parts of the Asphalt Plant,
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and the No. 3 Tank Field Area. Other exceedances were found but were sporadic. The

greatest number of exceedances was observed for benzo(a)pyrene, with 36 samples exceeding

the non-residential soil criteria. Specific sources carmot be identified for observed

concentrations of PAlIs. PAHs are present in various hydrocarbon products and residues

associated with several generations of operating refinery history and smaller concentrations of

PAHs are possibly associated with the coal-derived cinders that were used for fill on

Constable Hook. In general, the highest concentrations of PAIls are found primarily in

fonner processing areas, with lower concentrations observed in long-teon tank field areas; this

pattern would be expected based on the derivation of PAHs. In general, the relatively higher

concentrations of PAHs at the Site are in the subsurface soils, with the exception of Soil

Boring ECPSB5 where benzo(a)pyrene was detected at 33,000 uglkg. PAll concentrations

are higher in the subsurface soils, possibly because surface soils have been rework~ in the

course of muIti.plant reconstruction/service change activities and probably because TPH

concentrations tend to be higher in subsurface soils. There are, however, 14 locations in

which PAHs were detected above the applicable criteria in surface soils compared to 20

subsurface locations above the applicable criteria.

5.1.5 Pesticides and PCBs in Soils - Analytical Results

A total of 105 of the 183 soil samples (57 percent) collected at 75 locations at the

Bayonne Plant was submitted for pesticide and PCB analysis during the Phase IA

investigation. Table 5-4 presents all of the analytical data for pesticides and PCBs in soil

samples collected during Phase JA, and, for screening purposes, also indicates concentrations

that exceeded the no~residential andlor impact to groundwater soil quality criteria for

pesticideslPCBs. Figures 5·2 and 5-3 depict locations where pesticides and PCB

concentrationS in soil exceeded one or both of the NJDEP soil quality criteria (the non·

residential soil cleanup criteria and the impact to groundwater soil cleanup criteria) fOTsurface

and subsurface soils, respectively.
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Only one surface soil sample throughout the Site, Soi] Boring LAIRMB 1, located in

the Lube Oil Area, exhibited exceedances of the applicable criteria for pesticides in soil. The

following constituents were observed above the non-residential direct-contact soil cleanup

criteria: 4,4'-DOO, 4,4'-DOT, and dieldrin. 4,4'.DDO also exceeded the impact to

groundwater soil cleanup criterion. Because this was the only location where pesticide

exceedances were observed and it was in a surface soil sample, it is possible that this detection

is a remnant of pest control. Exxon's flea, lice, insect, and tick (FLIT) pesticides were

manufactured for a short period at the plant~ however, this specific exceedance cannot

necessarily be attnbuted to this operation (Geraghty & Miller, Inc. 1994b).

No PCBs were observed above the applicable criteria at the Bayonne Plant.

5.1.6 Metals and Other Miscellaneous Analyte5 in Soils - Analytical Results

A total of 112 soil samples collected from 75 locations was analyzed for TAL

constituents (i.e., metals). At 97 locations, 141 surface and subsurface soil samples were

collected for total and hexavalent chromium analysis. Table 5-5 presents the analytical data

for metals detected in soil, and, for screening purposes, also indicates which metal

concentrations exceeded the NJDEP non-residential direct-contact soil criteria for metals, for

all depths. Samplt;S from 47 locations (64 percent) exceed.ed the non-residential soil criteria

for the following metals, not including chromium (the number of exceedances is in

parentheses): arsenic (49), beryllium (4), copper (6), lead (22), nickel (1), thallium (4), and

zinc (3). Table 5-6 provides a list of individual results for total and hexavalent chromium.

Figures 5-2 and 5-3 depict the number of exceedances for metals concentrations in surface

and subsurface soils, respectively; these concentrations were compared to the non-residential

soil cleanup criteria. Currently, the NJDEP has not published impact to groundwater soil

cleanup criteria for metals. For evaluation purposes, chromium results were compared to

10,000 mglkg for total chromium results, and 100 mglkg and 10 mglkg for hexavalent

chromium pending establishment of regulatory standards for chromium. Figure 5-4 depicts

the number and areas of exceedances for chromium. Sampling for chromium was generally
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not conducted in known chromium areas but was conducted to ascertain the extent to which

chromium was present outside those areas.

49 of the 112 soil samples (44 percent) submitted for TAL metals analysis exceeded

the 20 mg/kg applicable criteria for arsenic. Of the exceedances, 25 were between 20 and 40

mg/kg, 13 between 40 and 80 mg/kg, 3 between 80 and 120 mglkg, and 8 greater than 120

mglkg. Arsenic levels are above the criterion in both surface and subsurface soils. The

highest concentrations were detected in the subsurface. soil borings in the Exxon Chemicals

Plant Area (Soil Boring ECPSB2), AV-Gas Tank Field (Soil Boring AGTFSBl), the Main

Building Area (Soil Boring MBSB3), and the Asphalt Plant (Soil Boring N3TFSB2), and also

in the surface samples at the No. 3 Tank Field (Soil Borings N3TFSB7 and N3TFSB8).

Because arsenic was detected throughout the facility at concentrations not significantly above

the applicable criterion, the arsenic may be related to the coal-derived cinders emplaced during

historical operations, or to other background factors.

Lead has been observed above the applicable criterion in 22 of the 112 soil samples

(20 percent) analyzed for TAL metals. Twelve of the exceedances (11 percent of the

samples) at eight locations were detected at 1,000 mglkg or more, compared to the criteria of

600 mglkg. Nine of the 12 exceedances that exhibited concentrations of lead above 1,000

mglkg were at five locations in the northwest part of the General Tanl<Field. The high lead

concentrations in this area are likely derived from the historic disposal of lead~contaminated

separator bottoms or possibly from former fire training operations in that area. Lead

concentrations above 1,000 mglkg were also observed in soil borings at the AV-Gas Tank

Field (Soil Boring AGTFSB3), the Lube Oil Area (Soil Boring LOSB 17), and the No.3 Tank

Field (Soil Boring N3TFSB9). The relatively high lead concentrations in the AV~Gas Tank

Field is not unexpected, since AV-gas is leaded; it is uncertain why there are high lead

concentrations in the No. 3 Tank Field or in the Lube Oil Area.

All other metals detected above the criteria were sporadically located throughout the

Site. Copper was detected above the applicable criterion in five areas of the Bayonne Plant;
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three times in the surface soils and three times in the subsurface soils. Thallium was also

detected sporadically throughout the Site; however, it was only detected above the applicable

criterion in subsurface soils. Zinc was detected above the criterion at two locations in the

General Tank Field and was present where lead concentrations were also high.

Due to past filling activities, some emphasis was placed on soil sampling for total and

hexavalent chromium. One hundred and eighty samples were analyzed for total chromium

from 97 locations and 141 samples from 87 locations were analyzed for hexavalent chromium

(Table 5-6). Twenty-nine samples (16 percent) exhibited quantifiable concentrations of both

total and hexavalent chromium. Total chromium was not detected above 10,000 mg/kg.

Hexavalent chromium was detected above 100 mglkg in three soil samples (2 percent) and

above 10 mglkg in 16 soil samples (11 percent) (Figure 5-4).

The data provided in Table 5-6 do not suggest a bias in chromium concentrations

when surface soil results are compared with subsurface results. Nine surface soil samples

exceeded the hexavalent chromium criteria, while seven subsurface soil samples exceeded one

or bOth of the comparative criteria for hexavalent chromium.

The deposits of chromium fill at the Bayonne property are being studied in more detail

by ICF Kaiser Engineers as part of an IRM study.

5.2 SUBSURFACE HYDROCARBONS AT THE BAYONNE PLANT

This section describes the hydrocarbon/NAPL observations from the Phase IA RI field

activities and the NAPL IRM study activities. The NAPL discussion focuses on the shallow

water-table zone in which almost all the NAPL was encountered, with the exception of the

NAPL observed in the intermediate water-bearing deposits adjacent to the Platty Kill Canal. A

more detailed review of NAPL in the area adjacent to the Platty Kill Canal has been

conducted by DRAI (Dan Raviv Associates, Inc. 1994b). Throughout this Phase IA RI

report, reference is made to NAPL thickness or apparent NAPL thickness. In this report,
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these tenns are synonymous because they refer to the observed thickness of NAPL in a

temporary well point or monitoring well under static conditions, which is generally

significantly greater than the true thickness ofNAPL on the groundwater table in the geologic

formation. To determine "true" NAPL thickness in the subsurface deposits, further testing,

such as baildown tests, is warranted.

5.2.1 Hydrocarbon Observations from the Phase IA RI and Contemporaneous mM
.SoUBoring and Well Installation Program

Temporary well points were installed at 99 of the 116 soil borings to determine

whether the hydrocarbons visible in sOilwere free to migrate and accumulate on the shallow

water table. Table 5-8 presents the results of the well point program conducted-during Phase

IA of the RI. Temporary wen points were installed at the 99 locations in response to the

visible presence of hydrocarbon sheens, products, or residual materials in soil (see Table 5-8).

The field and construction techniques used to complete the well points are described in

Section 3.3 (Hydrocarbon Delineation - Temporary Well Point Program and Hydrometer

Testing).

NAPL was identified at measurable thicknesses (greater than 0.01 foot) in 54 of the 99

(55 percent) temporary well points installed during the RIIIRM field activities. NAPL

thicknesses of less than 0.1 foot were measured at 13 of the 54 locations (24 percent);

thicknesses between 0.1 and 1 foot were measured at 22 locations (41 percent); and

thicknesses greater than I foot were measured at 19 locations (35 percent). The maximum

NAPL thickness, 8.29 feet, was measured at Soil Boring N3TFSBI, which is located in the

southern portion of the No.3 Tank Field.

Five of the lRM well point locations that contained measurable thicknesses of floating

hydrocarbons were completed as monitoring wells. Measurements were subsequently

collected at the newly installed wells (before and after development) for comparison with the

earlier well point measurements. NAPL thickness measured in each monitoring well was
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comparable to the measurement in the well point previously installed at the same location (see

Table 5-8). RI monitoring wells were instat1ed without temporary well points. but were

monitored in a similar manner.

NAPL samples were collected from 16 temporary well points and four RIIIRM

monitoring wells for specific gravity measurements using a hydrometer. NAPL samples were

also collected from 38 pre-existing IRM monitoring wells~ these results are discussed in

Section 5.2.2 (plant-Wide Overview). The results of the hydrometer analysis are presented in

Table 5-9 and shown on Figure 5-5. The testing procedures are described in Section 3.3.2

(Hydrometer Testing). NAPL samples were not collected from every temporary well point

location that contained NAPL~ rather they were collected from a selection of temporary well

points located throughout the Site. to provide areal' information on the types of floating

hydrocarbons. NAPL specific gravities ranged from 0.820 (a diesel fuel-range specific

gravity) at Soil Boring AHTFSBI (located in the northern portion of the "A"-Hill Tank Field)

to 0.970 (a No.6 Fuel Oil-range gravity) at Soil Boring ECPSB2 (located in the northern

portion of the Exxon Chemicals Plant) and Soil Boring AGTFSB4 (in the AV-Gas Tank

Field).

5.2.2 Plant-Wide Overview

Figure 5-5 presents the apparent thickness ofNAPL measured at the Site during the

RIJIRM field activities. This figure was prepared by using maximum well point-measured

NAPL thicknesses in conjunction with the synoptic NAPL thickness information obtained

during the low-tide groundwaterlNAPL level measuring event conducted on December 12,

1994. NAPL specific gravity information was derived from hydrometer analysis on NAPL

samples collected from 20 RlIIRM well pointlmonitoring well locations and also from NAPL

samples colle¢ed at 39 pre-existing IRM monitoring wells. This specific gravity information

is provided in Table 5-9 and also shown near the temporary well point or monitoring well

locations on Figure 5-5.

g:\aprojed\exxon'rlj0212.041\003\By1l1nll1S.doc
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Seventeen floating NAPL plumes (plumes No. 1 through 17) were identified during

the field activities associated with the R.lfIR.M. as summarized in Table 5-10 and shown on

Figure 5-5. The plumes are enumerated on Figure 5-5. Only NAPL observed in at least two

contiguous boring/weD locations is designated and enumerated as a plume on Figure 5-5. The

depicted shape of the NAPL plumes on Figure 5-5 was determined by evaluating the direction

of shaUowgroundwater flow, the orientation of groundwater divides, and the specific gravity

oftheNAPL.

To facilitate a discussion of the NAPL findings and the relationship of NAPL to soil

and groundwater contolUllination,the Site is discussed by operational area from east to west; in

some instances, contiguous operational areas are grouped. NAPL findings are therefore

described for ten areas at the Bayonne Plant. These areas are intended to provide a

geographic/operational perspective for the evaluation of NAPL in this section and for the

contaminant relationship evaluations provided in Section 7.0 (Data Evaluation, Hypothesis

Devdopment, and Conclusions). The following is a brief description of the NAPL plume areas,

including apparent NAPL thicknesslthickness range, specific gravity and type, potential

sources, and other information obtained from recent IRM activities, such as gas

chromatograph (GC) fingerprinting.

• Piers, and the East Side Treatment Plant and MDC Building Area

Three NAPL plumes (plumes No. 1 through 3) have been identified in this area

(Figure 5-5). The largest NAPL plume (plume No.1) in this area is a SSG-foot

long linear feature, oriented east-west.

No NAPL was measured at several wells located immediately south of the Plume

No.1, indicating that the plume is probably not very wide. Apparent NAPL

thicknesses during the low-tide water-level measuring event ranged from 0.44 foot

at Monitoring Well EB66R to 3.57 feet at Monitoring Well EB69 (see Table 4-1

and Figure 5-5). During past IRM activities, DRAl has measured apparent NAPL

g:laprojecl\exxon'q02 12.04 l\OOJ\BynIJIt05.doc
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thicknesses as great as 7 feet in this area. NAPL specific gravity results in this area

are indicative of diesellNo. 2 fuel oil products (0.860 at Monitoring Well EB59) at

the western end of the plume, and of the No.6 fuel oil-product (specific gravities of

0.990 and 0.991 at Monitoring Wells EB69 and EB62, respectively) at the eastern

end of the plume. Lighter product·specific gravity obtained from NAPL samples

from monitoring wells at the nearby Pier 6 and Low Sulfur Tank Field indicates

that the Plume No. ] is not related to these other occurrences of floating NAPL.

As part of the Pier No 7 NAPL IR.M, NAPL fingerprinting was conducted; results

indicated that there is a mixture of NAPL in this area ranging from heavily

degraded gasolines and diesel products to "fresh" heavy fuel oil, No.6 fuel oil, and

high viscosity lube base stock (Dan Raviv Associates, Inc. 1995c). NAPL samples

from the Pier No.7 Area were submitted for chemical analysis, the results

indicating the presence of benzene, cWorobenzene, and xylenes (Dan Raviv

Associates, Inc. 1995c). The original NAPL source is unknown, but may be

related to ASTs that were present near Pier 7 between ]921 and 1970, or to a

former oil-water separator that operated in the area between 1932 and 1970

(Geraghty & Miller 1994b). Additional potential migration pathways include

backfilled sewer and piping trenches.

Two relatively small NAPL plumes (plumes No. 2 and 3) were identified to the

north and south of Pier 6 (see Figure 5-5). Apparent NAPL thicknesses ranged

from 0.16 foot in a temporary well point installed in Soil Boring PESTSB2 to 1.05

feet at Monitoring Well EBR18 (see Table 4-1). NAPL specific gravity

measurements by Geraghty & Miller indicate that the NAPL is in thekerosenellube

oil range (specific gravities of 0.851 and 0.852 at Monitoring Wells EBR71, EB72,

and EBRI8, respectively). DRAl obtained similar NAPL specific gravity results

(0.851 to 0.854) for the Pier 6 area (Dan Raviv Associates, Inc. 1995b). The Pier

6 area has been a marine terminal since the early 1900s, and most likely the source

of the NAPL is from historical spills (Dan Raviv Associates, Inc. 1995b).
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Temporary well points installed by Geraghty & Miller during Phase IA of the RI in

locations to the west north and south of Plumes 2 and 3 indicated that they are

isolated and is not contiguous with the nearby Pier 7 (plume No.1) and Low

Sulfur Tank Field plume (pier No.4).

• Low Sulfur and Solvent Tank Fields

A relatively large NAPL plume (plume No.4) is present in this area (Figure 5-5).

The plume is centered in the vicinity of Tank 1066. and extends to the northwest

toward Tank 1026. to the southeast toward Tank 1068. and to the east toward

Tank 1035. NAPL thicknesses ranged from 0.51 foot at Monitoring Well EB81 to

13.6 feet at Monitoring Well MW8. located at the northeastern plume edge (see

Table 4-1). Two types ofNAPL appear to be present in this area. NAPL specific

gravity measurements from various NAPL samples in the area indicate primarily a

light product (specific gravity of 0.780 to 0.807). GC fingerprinting analyses of the

NAPL in this area confirms that the NAPL has gasoline and kerosene

characteristics. Analytical results of NAPL samples indicated that benzene.

toluene, ethylbenzene. and xylene (BTEX), and naphthalene, PAIls. and lead are

the major constituents present in the NAPL. This NAPL layer has been observed

floating on the water table in this area since 1980. The source of this NAPL is

likely to be from historical spi11sthat occurred prior to 1967 when gasoline was

stored in fonner ASTs in this area (Geraghty & Miller. Inc. 1994b).

A smaller, more localized pocket of beavier NAPL was observed in the vicinity of

Tank 1066. This NAPL has a specific gravity of 0.990 and is indicative of a heavy

fuel oil. such as No.6 fuel oil or catalytic cracking fractionator tower bottoms (see

Table 5-9). This NAPL was described as a viscous dark brown to black material

(Dan Raviv Associates. Inc. 1993a). The source of this NAPL may be related to a

historical release that occurred from Tank 1066 (Geraghty & Miller, Inc. 1994b).
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• General Tank Field

Two floating NAPL plumes (plumes No. 5 and 6) are defined within the General

Tank Field, not including the portion of Plume No. I in the southeast comer ofthe

tank field that extends into the area from the Piers and East Side Treatment Plant

Area (see Figure 5-5). The first plume (plume No.5) is located in the north-

central portion of the tank field, where one temporary well point (Soil Boring

GTFSB2) and one Phase IA monitoring well (Monitoring Well GMMWI0)

showed floating NAPL in the range of 0.24 to 0.3 foot. The second plume (plume

No.6) is located along the southern perimeter of the tank field, where temporary

well points at Soil Borings GTFSBB and GTFSB9 showed 1.2 feet and 2.07 feet of

floating NAPL, respectively. A NAPL sample from Plume No.6 had a specific

gravity of 0.960, which is characteristic of No.6 fuel oil. The NAPL in the

northern plume appeared to be visually similar (i.e., very thick. black. weathered

NAPL). The NAPL observed in the General Tank:Field is most likely the result of

historical spills from fonner ASTs that were located in the area between 1925 and

1974 and potentially from a pump house that operated near Soil Boring GTFSB8

between 1925 and 1951 (Geraghty & Miller 1994b). The two plumes may be

contiguous since there is a lack of data points between them (see Figure 5-5).

• AV~Gas Tank Field and Domestic Trade Area (includes southern part of

Interceptor Trench)

One NAPL plume (plume No.7) has been identified in this area. This plume

occupies most of the AV-Gas Tank Field and extends southward into the Asphalt

Plant Area. NAPL thicknesses ranged from 0.20 foot in the northern portion of

the Asphalt Plant at the temporary well point for Soil Boring APSB4 to 9.9 feet in

IRM Monitoring Well ITMWI (see Tables 4-1 and 5-8). NAPL specific gravities

in the interior part of the Tank Field were 0.965 (at Soil Boring AGTFSB3) and

0.970 (at Soil Boring AGTFSB4). These specific gravities are indicative of lube
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oils and No.6 fuel oil products, and probably reflect historical spills from former

ASTs (1932 to 1940), a former crude stills facility (1920 to 1930), or two

historical oil.:.waterseparators (1940 and 1945); the tank field is currently used to

store aviation fuel Specific gravities obtained from NAPL samples at Monitoring

Well ITMW1,located on the northern perimeter ofthe tank field and closer to the

interceptor trench, indicated much lighter NAPL in this area, with a specific

gravity of 0.830, which is in the dieseVaviation fuel range. The source of the light

NAPL identified in Monitoring Well ITMWI could be related to a diesel spill

(amount unknown) that was discovered north of Tank 1014 in 1992 (Geraghty &

Miller 1994b).

Considering the absence of floating NAPL in the upgradient well point and

monitoring well locations that surround the AV-Gas Tank Field~ the upgradient

side of this NAPL plume is considered to be well defined. However, a

performance evaluation conducted on the interceptor trench detennined that the

NAPL identified in IRM Monitoring Well ITMWI is not being captured by the

trench (Dan Raviv Associates, Inc. 1995a). DRAI has proposed additional

monitoring wells to further evaluate the extent of the floating NAPL and the

effects of the interceptor trench to the east (Dan Raviv Associates, Inc. 1995a).

• Asphalt Plant and Exxon Chemicals Plant (includes Utilities Area)

Two NAPL plumes (plumes No.8 and 9) have been identified in this area, not

including Plume No.7, which occupies most of the AV·Gas Tank Field and

extends into the Asphalt Plant Area. The first and larger of the plumes (plume No.

8) is located in the northwestern portion of the Chemicals Plant and Asphalt Plant

Areas (Figure 5-5). Measured NAPL thicknesses ranged from 0.34 foot at

historical Monitoring Well MW2 to 1.58 feet at the Phase IA temporary well point

at Soil Boring ECPSB2 (see Table 5-8). NAPL samples collected from two of the

temporary well point locations showed specific gravities of 0.968 and 0.970 at Soil
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Borings EC2SB1 and ECPSB2, respectively. These specific gravities are

indicative of a heavier (or weathered) hydrocarbon, such as a No.6 fuel oil or

asphalt.

The second plume (plume No.9) is located along the southern boundary of the

Utilities Area and extends into the NO.3 Tank Field. Apparent NAPL thickness in

this area ranges from 0.11 foot to 4.67 feet (see Tables 4-1 and 5-8). NAPL

specific gravities ranged from 0.853 to 0.870, as measured in NAPL samples from

Monitoring Wells GMMW5 and GMMW18. This range may be indicative oflube

oil or No. 2 fuel oil. There are many potential sources of the NAPL identified in

the central portion of the Site, including spills related to former ASTs, a spill from

Tank 916 in the No.3 Tank Field (discovered in August 1978, unknown product

and amount spilled), numerous documented asphalt spills to the ground, and

several documented spills of slop' oil and various Exxon lube oil additives (with

specific gravities between 0.88 and 0.89) in the Chemicals Plant Area (Scerbo

1995, Geraghty & MiUer, Inc. 1994b).

• No.3 Tank Field

One NAPL plume (plume No. 10) was identified in this area, as depicted on Figure

5-5, not including Plume No.9, which is described in the Chemicals Plant Area

although it extends into the No.3 Tank Field. Apparent NAPL thicknesses ranged

from 0041 foot to 4.81 feet (see Tables 4-1 and 5-8). NAPL specific gravities

ranged from 0.830 to 0.841 as measured from NAPL samples at Monitoring Wells

GMMW7 and GMMW16 (see Table 5-9). This range is indicative of a naphtha

that was stored in the, tank field (Bruzzi 1995) or a kerosene-range product.

Temporary well points and soil borings completed between Plume Nos. 9 and 10

did not contain floating NAPL, indicating that these two plumes are distinct and

separate; Potential sources of the NAPL identified in the No.3 Tank Field include

former ASTs that were in operation between 1921 and 1970 in the area east of
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present Tank 921, a former oil~water separator located south of Tanks 902 and

903, and spills at Tank 920 (500 gallons of F540 [powerformer feed stock, light

product similar to kerosene] in January 1988) (Geraghty & Miller, Inc. 1994b,

Scerbo 1995).

• No. 2 Tank Field and Main Building Area (includes northern part of Interceptor

Trench)

Two NAPL plumes (plumes No. 11 and 12) have been identified in this area, not

including the portion of the NAPL plume (plume No. 13) that extends into the

area from the "A"-Hill Tank Field (Figure 5~5). The two plumes represent two

isolated areas of floating NAPL along the northern and eastern/southeastern

portion of the Main Building Area near the interceptor trench (see Figure 5-5).

In the northern area (plume No. 11), five IRM monitoring wells contained floating

NAPL at thicknesses ranging from 0.1 foot at Monitoring Well EB42 to 2.87 feet

at Monitoring Well EB36 (see Table 4-1). Specific gravity measurements were

performed on a NAPL sample from Monitoring Well ITMW4 and showed a

specific gravity of 0.971, which is indicative of a heavy No. 6 fuel oil.

The second plume (plume No. 12) is located north and east of the inter-refinery

pipeline (lRPL) pump pad (see Figure 5-5). Three IRM monitoring wells and one

Phase IA temporary well point location showed floating NAPL at thicknesses

ranging from 0.)] foot at Soil Boring MBSB3 to 2.98 feet at IRM Monitoring

Well ITMW2. Specific gravity measurements performed on a NAPL sample from

Monitoring Well ITMW2 showed a NAPL specific gravity ranging from 0.866 to

0.870, which is characteristic of diesel or No.2 fuel oil. These specific gravity

values are similar to those obtained by DRAI during the Interceptor Trench NAPL

IRM investigation (Dan Raviv Associates, Inc. 1995a).
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The source of the heavy NAPL identified near the interceptor trench is most likely

related to spills associated with historical ASTs that were in operation in the

northern part of No. 2 Tank Field and extended into the AV-Gas Tank Field and

Main Building Area between 1921 and 1970 or from sweetening stills that

operated in this area. circa 1920 (Geraghty & Miller, Inc. 1994b). A performance

evaluation completed on the interceptor trench in June 1995 indicated that the

NAPL in the two areas defined above is being captured by the trench, either by

natural gradients, or by pumping-influenced conditions (Dan Raviv Associates, Inc.

1995a).

• "A"-Hill Tank Field

One floating NAPL plume (plume No. 13) has been identified in this area (Figure

5-5). The plume is centered on the "A"-Hill Tank Field and extends into the

eastern portion of the Main Building Area (Figure 5-5). Five temporary well

points installed in the "A"-Hill Tank Field and neighboring Main Building Area

showed floating NAPL with similar NAPL specific gravities (see Figure 5-5).

NAPL thickness in this area ranged from OJ 1 foot at Soil Boring AHTFSB2,

located in the northeastern portion of the tank field, to 6.56 foot at Soil Boring

AHTFSB4, to 8.0 feet at Soil Boring MBSB2 located near the Main Building.

Two NAPL samples obtained from well points installed within the tank field, and

also from the weu point installed near the Main Building, showed identical NAPL

specific gravities of 0.820, which is indicative of a diesel-range product. IRM

monitoring wells located on the up- and downgradient perimeter of the tank field

have shown only trace amounts offloating NAPL, indicating that this NAPL is, for

the most part, contained in the interior of the tank field.

Storage tanks that are stiU in operation in the "A"·HiD Tank Field currently hold

heating oil. Historically. these tanks were known to contain heating oils and

process gas oils. Two historical spills have been documented in this area. including
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a 252,OOO-gallonspill of heating oil that occurred at Tank 514 in October 1978

and a 42,OOO-gallonspill of process gas oil (heavy feed stock for gasoline refining)

that occurred at Tank 508 in February 1983 (Geraghty & Miller, Inc. 1994b).

Process gas oiJ is stored in heated tanks, and considering that the spill was in

February, it is likely that the spilled material congealed quickJy and did not

penetrate beyond the top few inches of soil. Accordingly, the heating oil spill is

the probable source for Plume No. 13.

• Lube 0iJ Area and StockpiJe Area (includes Platty Kill Canal)

Three NAPL plumes (plumes No. 14, 15, and 16) have been identified in this area

(Figure 5-5). One oftlle plumes (plume No. 14) is located in the Lube Oil Area,

and two are located in the Stockpile Area (plumes No. 15 and 16). The first

plume (plume No. 14) is located in the northern part of the Lube Oil Area. to the

east and northeast of Sub Station #18. This plume is defined by four historical

monitoring wells and one Phase IA monitoring well containing floating NAPL.

NAPL thicknesses ranged from 0.12 foot at Soil Boring EB24, located at the

northern plume perimeter, to 0.77 foot at Monitoring Well GMMWI located

adjacent to the Blending and Packaging Warehouse. NAPL specific gravities for

this plume ranged between 0.885 and 0.895, indicating a lube No. 2 oil.range

product. The source of the floating NAPL in the northern portion of the Lube Oil

Operational Area may be related to historical spills at two former pump houses

(1932 to 1945) and at two tank car/tank truck loading racks (1932 to 1951)

(Geraghty & Miller, Inc. 1994b). These facilities were located in the area between

Monitoring Wells GMMWI and EB24 (see Figure 5-5). A more likely source is

the significantly damaged sewer which exists at the eastern edge of this plume.

This sewer line formerly conveyed pumpage from the Interceptor Trench,. which

would have been water with small amounts of oil. This type of leakage could

explain the large, but very thin plume observed in this area which has no apparent

source area with greater NAPL thickness (Chapman 1995).
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The Stockpile Area contains two shallow NAPL plumes (plumes No. 15 and 16) in

the unconsolidated fill/alluvium and a NAPL plume in the deeper, confined

unconsolidated deposits (see Figure 5-5). Both of the shallow NAPL plumes

extend to the east into the Lube Oil Area. Apparent NAPL thicknesses in the

shallow plumes ranged from 0.11 foot at Monitoring Well GMMW12 in the

northern plume to 3.23 feet in the temporary well point installed at Soil Boring

LOSB8 in the southern plume (see Tables 4-1 and 5-8). NAPL specific gravities of

0.916 at the temporary weD point at Soil Boring SSB·l in the northern plume and

of 0.907 at Monitoring Well EBl9 in the southern plume are indicative oflube oil.

Several historical oil-water separators (which operated between 1921 and 1959)

located near Soil Boring LOSB1, lube oil spills at Tanks 106 and 107, and an

existing loading rack could be the source or sources of the NAPL identified as

Plume No. 15.

Three IR.M monitoring wells completed in deeper, confined unconsolidated

deposits also contained measurable amounts of NAPL. NAPL plumes in the

intermediate zone are depicted on Figure 4·5. Apparent NAPL thicknesses in the

deeper wells ranged from 0.75 foot at Monitoring Well PKMW14 to 9:3~ feet at

Monitoring Well PKMWJ 1. NAPL specific gravity obtained from samples in the

deeper wells were indicative of a lighter product (0.870 to 0.882). GC

fingerprinting conducted on NAPL samples from Monitoring Wells PKMWll and

PKMW12 indicated that the NAPL is similar to jet fuel (Dan Raviv Associates,

Inc. 1994b). Heavier product (a specific gravity of 0.920) was identified in one of

the deep monitoring wells (Monitoring Well PKMW14), located .at the

northwestern edge of the plume. This observation may indicate a.different source,

and a potential mixing zone. A number of historical activities, as well as other

unknown factors, may be sources of these plumes.

g:WprojIlltIexxoo-"j0212.041 \003\ByDlnt05.doc

GERAGHTY & MlLLER.INC.

TIERRA-B-000664



5-25

• Pier No.1 (includes Helipad Area)

During the synoptic low-tide groundwater level measuring event, a floating NAPL

plume (plume No. 17) was measured in many of the IRM monitoring wells located

near the old No.1 Pier and Helipad IRM areas (see Figure 5-5). Apparent NAPL

thicknesses ranged from 0.19 foot at several monitoring wells in the southern and

southeastern portion of this area to 4.18 feet at Monitoring Well EB12 (see Table

4-1). NAPL samples obtained from four IRM monitoring wells indicated specific

gravities of 0.885 to 0.995. This range is indicative of a mixture of lube oils and

heavier fuel oils, such as No.6 fuel oil. Potential sources of the NAPL identified in

the Pier No.1 and the Helipad IRM area could be related to several.loadinglfilling

racks that operated near, north, and east of Monitoring We)) EB12 between 1932

and 1945 (Geraghty & Miller, Inc. 1994b). The heavier NAPL (specific gravity of

0.995) was identified at Monitoring Well EBB, located at the western edge of the

plume. NAPL samples collected as part of the Helipad NAPL IRM investigation

indicate that the shallow NAPL is primarily composed of base neutral extractable

compounds and benzene, toluene, and xylene (BTX) compounds.

This source may be related to two pump houses (No. 3 and No. 22), a loading

rack, and former ASTs that were in operation between 1921 and 1951 in the area

of the western portion of this plume (presently near Monitoring Wells EB6 and

EBB) (see Figure 5-5). Monitoring wells completed in the deeper, confined

unconsolidated deposits (Monitoring Wells GMMW211 and GMMW21D) did not

contain floating NAPL, indicating that the NAPL observed in this area is confined

to the shallow water-bearing zone. Temporary wen points andlor soil borings

completed along the property boundary to the east and at the southern edge of the

tank field to the north did not contain floating NAPL. This lack of floating NAPL

indicates that the plume does not extend onto adjacent property to the east and

also does not extend significantly to the north. However, few data points are

available to the west and northwest of the plume (see Figure 5-5).
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A summary of the Phase IA RI findings with respect to the NAPL plumes discussed

above, and a discussion of NAPL and contaminant fate and transport in the various plume

areas, is provided in Section 7.0 (Data Evaluation, Hypothesis Development, and

Conclusions) of this report.

5.3 GROUNDWATER QUAUTY AT THE BAYONNE PLANT

A total of 48 groundwater samples, including associated QNQC samples, was

collected from monitoring wells and drivepoints at the Bayonne Plant as part of Phase IA of

the RI. Groundwater samples collected from 31 monitoring wells were analyzed for TPH,

TCL VOCs, TCL SVOCs, TCL pesticidesIPCBs, TAL metals, and misceJ1aneous inorganic

parameters. In addition, groundwater samples collected from 13 temporary drivepoints were

analyzed for TCL VOCs. Analytical results of groundwater samples for TPH, TCl VOCs,

TCL SVOCs, TCL pesticidesIPCBs, TAI.. metals, and miscellaneous inorganic parameters are

provided in Tables 5- 11 through 5-16. The number of groundwater samples from drivepoints

is relatively small because NAPL was frequently encountered.

To evaluate constituent concentrations in groundwater underlying the Bayonne Plant>

analytical results were compared to the NJDEP groundwater quality standards. This

groundwater classification represents groundwater that is suitable for potable water use

following treatment. As groundwater underlying Constable Hook is not used as a potable

water supply>the application of these groundwater standards to the Bayonne Plant provides a

very conservative comparison. A summary of the minimum and maximum quantified

concentration of constituents detected in groundwater and the percentage of samples with

constituent exceedances is provided in Table 5-17_ Exceedances of the groundwater quality

standards for organic compounds> metals>and inorganic constituents are shown on Figures 5-

6 and 5-7. It also provides the geometric mean concentration for each constituent for the

whole site summary section. This methodology was selected over the arithmetic mean

because the data distributions were not nonnal and frequently tended to resemble a log nonnal
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distribution. It may not be meaningful for all constituents. The number and distribution of

data points should be evaluated when using this mean value for decision making.

The foJJowing sections provide a brief discussion offield QNQC groundwater samples

and laboratory analytical results by fraction.

5.3.1 Summary ofField QA/OC for Groundwater Samples

The QNQC measures for Phase IA groundwater and drivepoint samples were

conducted according to the QAPP, as provided in Appendix C of the RJ Work Plan (Geraghty

& Miller, Inc. 1993a) and are consistent with NIDEP guidance (NIDEPE 1992a). Sample

collection and handling procedures and QNQC sample collection frequency are discussed in

Section 3.9 (Quality Assurance/Quality Control) and in the RI Work Plan (Geraghty and

Miller, Inc. 1993a). Analytical results for aqueous replicate samples, field blanks, and trip

blanks associated with the samples collected during the Rl are summarized below and are

discussed in detail in Appendix J.

Two field replicates were collected in conjunction with drivepoint groundwater

sampling at the Bayonne Plant. Both replicates were analyzed for VOCs only, similar to

drivepoint groundwater samples. The analytical results for each replicate were compared

against the result for its associated groundwater sample to verify that the reported values for

each constituent did not vary by more than SO RPD (USEPA 1992a). Both sample and

replicate pairs met the criteria.

Two field replicates were collected in conjunction with groundwater sample

collections from monitoring wells at the Bayonne' Plant. Samples and field replicates were

analyzed for the full suite of compounds as well as miscellaneous inorganic parameters (such

as BOD. COD, nitrate, sulfide. alkalinity. total phosphorus, sulfate, IDS, ammonia, organic

carbon, and chloride) and dissolved gases (carbon. dioxide, carbon monoxide, dissolved

oxygen, methane, and dissolved oxygen). Both groundwater sample/replicate pairs exceeded

GERAGHTY & MILLER, INC.

TIERRA-B-000667



5-28

the standards for some metals and inorganic constituents. The analytical results from the field

replicates associated with the Phase ]A monitoring well and drivepoint groundwater sampling

indicate that, both from an overall view and for the significant constituents, the analytical data

from Phase IA water samples are precise.

Trip blailks were analyzed to determine if contamination was introduced into the

sample during shipment or storage on-site. Field blank results were analyzed to determine .if

the sampling tools or decontamination techniques affected the integrity of the analytical results

for samples collected in the field. The analytical results of each field and trip blank were

compared to the results of all groundwater samples collected on the same day to identify

constituent concentrations in the samples that were potentially raised above the NJDEP

groundwater standards because of cross-contamination from the sampling containers,

sampling equipment, field conditions, or filtering equipment.

Five field blllJlks and five trip blanks were prepared on days when groundwater

samples were collected from monitoring wells at the Bayonne Plant. The field blanks were

analyzed for the full suite of compounds that samples were analyzed for. The metals analyses

were for the dissolved constituents only, except for cyanide, which was quantitated as total

cyanide. Five samples were analyzed for both dissolved and total metals to satisfy NJDEP

requirements according to the Field Verification Procedures and Analysis Plan (Geraghty &

Miller, 1993b). The field blank associated with these samples was also analyzed for both

dissolved and total metals. Trip blanks were analyzed for TCL VOCs plus site-specific

compounds. Dissolved metals, phthalates, and common VOC laboratory contaminants were

detected in all the field blanks at low concentrations, but these detections are not believed to

have any significant effect on sample results. Two field blanks were reported with low

concentrations of two pesticides, but these results did not impact the sample results. Acetone,

methylene chloride, and chlorobenzene were detected in the trip blanks at low concentrations.

In general, the analytical data for field blanks and trip blanks prepared on days when

groundwater samples were collected from drivepoints and monitoring wells at the Bayonne
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Plant indicate that the data are useable and that no significant cross-contamination occurred

during sampling activities or decontamination procedures.

5.3.2 Groundwater Sampling Laboratory Analytical Results

As part of Phase IA of the RI, a total of 48 groundwater samples was submitted to the

laboratory for analysis. These samples included groundwater samples collected from 31

monitoring wells, 13 drivepoints, and four field replicate groundwater samples. Groundwater

samples from 21 Phase IA monitoring wens and ten existing monitoring wells were analyzed

for TPH, TCL VOCs, TCL SVOCs. TCL pesticidesIPCBs, TAL metals, and miscellaneous

inorganic constituents. GToundwater samples from monitoring weDs containing NAPL were

not submitted for laboratory analysis due to the obvious presence of floating petroleum

hydrocarbons. Analytical results of groundwater samples collected from monitoring wells

were used to evaluate the groundwater qualjty in three different hydrostratigraphic zones.

These samples consisted of the following: 24 groundwater samples from wells screened in the

shallow overburden (primarily fill), three groundwater samples from intermediate overburden

wells, and four groundwater samples collected from monitoring wells screened in the deep

overburden, immediately above the bedrock.

5.3.2.1 Total Petroleum Hydrocarbons in Groundwater

Of the 31 groundwater samples collected from monitoring wens and analyzed for

TPH, 30 of the samples (97 percent) exceeded the groundwater quality standard of 1

milligram per liter (mgIL) for TPH (Table 5-11). TPH concentrations in groundwater samples

collected during the Phase IA RI are provided in Table 5-11.

All 24 groundwater samples collected from shallow overburden monitoring wells

exceeded the groundwater quality criterion for TPH.· TPH exceedances ranged from 4.25 to

121 mgIL in groundwater samples from shallow wells (Figure 5-6). TPH exceedances are

widespread and are indicative of the long history, the site-wide refinery and petroleum storage
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operations, and the permeable nature of the cinder fill materials used over significant areas of

the Site. Seventeen of the 24 shallow groundwater samples had TPH concentrations ranging

from 4.25 to 25 mgIL. The highest concentrations ofTPHwere reported in Monitoring Wells

GMMW3, GMMW10, and GMMW15 at 42.1 mgIL, 121 mgIL, and 40.2 mg/L, respectively.

The highest TPH concentrations were found in the vicinity of the General Tank Field, the

MDC Building Area, and the Asphalt Plant Area (Figure 5-6).

TPH exceeded the groundwater quality criterion of 1 mgIL in the samples from the

three intermediate monitoring wells (Figure 5-6). TPH concentrations of 1.85 mgIL, 3.37

mgIL, and 14.1 mgIL were reported in intermediate Monitoring Wells GMMW21 I,

GMMW23I, and GMMW24I, respectively.

TPH was detected in three of the four deep overburden monitoring wells sampled

(Figure 5-6). Groundwater samples collected from Monitoring Wells GMMW22D,

GMMW23D, and GMMW24D had concentrations of TPH ,slightly exceeding the

groundwater quality criterion. TPH concentrations in these samples were reported at 1.1

mgIL, 1.15 mgIL, and 3.08 mg/L, respectively.

The relatively lower TPH concentrations detected in the intermediate and deep

overburden monitoring wells compared to the TPH concentrations in the shallow zone may be

indicative of one or more of the following: background groundwater quality, limited

downward migrati<?nof petroleum hydrocarbons from the shallow zone, and interconnection

between the surrounding waterways and the intermediate and deep hydrogeologic zones.

5.3.1.2 Volatile Organic Compounds in Groundwater

Of the 48 groundwater samples collected from monitoring wells and drivepoints and

analyzed for TCL VOCs, 26 samples (54 percent) exceeded the NJDEP groundwater quality

standards for one or more VOCs (Table 5-11). VOC concentrations in groundwater samples

collected during the Phase IA RI are provided in Table 5-11. Thirteen VOCs exceeded the
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groundwater quality standards in at least one sample. The bulk of the exceedances were for

petroleum hydrocarbon constituents, such as benzene, chlorobenzene, and xylene. Benzene

exceeded the groundwater quality criterion at a frequency of approximately 41 percent.

Of the 37 groundwater samples collected from shallow overburden monitoring wells

and drivepoints, 19 samples (51 percent) exceeded the groundwater quality standards for

VOCs. Exceedances were reported for one or more monitoring wells in the Lube Oil Area,

Main Building Area, Exxon Chemicals Plant Area, Utilities Area, General Tank Field, Low

Sulfur and Solvent Tank Fields (Tank 1066 area), and Pier No.7 Area (Figure 5-6). In many

of these areas, concentrations of dissolved benzene in the groundwater were located

downgradient or in the vicinity of floating NAPL plumes. The greates~ number of

exceedances were for benzene, chlorobenzene, and xylenes. At Monitoring Well MW6.

located immediately downgradient of the Low Sulfur Tank Field, 1,2-dichloroethene

(1,2-DCE) and vinyl chloride were reported in exceedance of the NJDEP standards.

Groundwater samples collected from the three intermediate overburden monitoring

wells at the BayoIUle Plant exceeded the NJDEP groundwater quality standards for one or

more VOCs. Benzene and 2~butanone (MEK) exceeded the groundwater quality standards in

Monitoring Wells GMMW23I and GMMW24I, respectively (Figure 5-6). Benzene and

several chlorinated VOCs were reported in Monitoring Well GMMW221 in the Pier No. I

Area. These chlorinated VOCs were 1,2-DCE, tetrachJoroethene (PCE), trichloroethene

(TCE), and vinyl chloride. The source of these constituents is not known.

VOCs exceeded the NJDEP groundwater quality standards in groundwater samples

collected from the four Phase IA deep overburden monitoring wells at the BayoIUle Plant.

Chloroform and/or bromodichloromethane exceeded the groundwater quality standards in

Monitoring Wells GMMW22D, GMMW23D, and GMMW24D (Figure 5-6). Acetone

exceeded the groundwater quality standards in Monitoring Well GMMW21D. The source of

these VOCs in the deep overburden zone is not known.
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5.3.2.3 Semivolatiie Organic Compounds in Groundwater

Of the 31 groundwater samples cotlected from monitoring wells and analyzed for TCL

SVOCs, six samples (19 percent) exceeded the NJDEP groundwater quality standards for one

or more SVOCs (Table 5-12). SVOC concentrations in groundwater samples collected

during Phase IA of the Rl are provided in Table 5-12. SVOCs that exceeded the criteria

consisted of 1,4-dichlorobenzene, naphthalene, 2,4-dimethylphenol, 2-methylnaphthalene, and

pentachlorophenol. Naphthalene most frequently exceeded the groundwater quality criterion.

SVOC exceedances for groundwater samples collected during the Phase IA Rl are shown on

Figure 5-6.

Of the 31 samples analyzed for TCL SVOCs, four samples from shallow monitoring

wells exceeded the NJDEP groundwater quality standards. Naphthalene exceeded the

standard in one monitoring well in each of the following areas: the Asphalt Plant Area, the

No. 2 Tank Field, and the Low Sulfur and Solvent Tank Fields (Figure 5-6). 1,4-

dichlorobenzene exceeded the standard in Monitoring Well GMMW3 in the Asphalt Plant

Area. 2,4-Dimethylphenol and 2-methylnaphthalene exceeded the NJDEP groundwater

standard in Monitoring Well MW10 in the Solvent Tank Field. 2-Methylnaphthalene

exceeded the standard in Monitoring Well GMMW2 in the No.2 Tank Field. These SVOCs

were detected in the vicinity of floating NAPL plumes in the Asphalt Area and the Tank 1066

Area and may be associated with the dissolution of floating NAPL constituents into the

groundwater.

Of the three groundwater samples cotlected from intermediate monitoring wells at the

Bayonne Plant, one sample from Monitoring Well GMMW21I had a concentration of

pentachlorophenol in exceedance of the NJDEPgroundwater quality standards.

No SVOCs exceeded the groundwater quality standards in the fOUTdeep overburden

monitoring wells.
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5.3.2.4 Pesticides and PCBs in Groundwater

Of the 31 groundwater samples collected from monitoring wells at the Bayonne Plant.

two samples (6 percent) exceeded the NJDEP groundwater quality standards for two

pesticides (Table 5~13). No PCBs were detected in the groundwater samples collected as part

of the Phase lA RI. Pesticide and PCB concentrations in groundwater samples collected

during th~ Phase IA RI are provided in Table 5-13. Pesticide exceedances for groundwater

samples are included on Figure 5-6.

A total of 24 groundwater samples from shallow monitoring wells was analyzed for

pesticides and PCBs. Of the 24 samples. 4.4'-DDT was reported at a concentration of 0.12

micrograms per liter (ugIL) in a groundwater sample from Monitoring Well GMMW17 in the

NO.3 Tank Field (Figure 5-6). No other exceedances were reported in groundwater samples

from shallow monitoring wells.

One pesticide. a1pha-BHC. was estimated at a concentration of 5 ug/L in a sample

from one of the three intermediate monitoring wells. Monitoring Well GMMW21I (Figure

5-6). Pesticides did not exceed the groundwater standards in the other two intermediate

monitoring wells.

Pesticides or PCBs were not reported at concentrations exceeding the groundwater

quality standards in groundwater samples collected from the four Phase lA deep overburden

monitoring wells.

5.3.2.5 Metals in Groundwater

Thirty-one groundwater samples were collected from monitoring wells at the Bayonne

Plant as part of the Phase IA RI; these samples were filtered in the field and analyzed for TAL

metals. The resulting data represent dissolved metals in the groundwater. In addition, five of

the 31 groundwater samples (16 percent) were submitted to the laboratory in unfiltered form
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to assess the relative concentration of total metals in groundwater. Iron and manganese were

analyzed for total and dissolved metals for 27 of the 31 groundwater samples. Analytical

results of total and dissolved metals in groundwater samples are provided in Tables 5~14

through 5-15. Exceedances of total and dissolved metals in groundwater samples are shown

on Figure 5-7.

Of the 31 groundwater samples analyzed for TAL metals, 29 of the samples had

exceedances of one or more dissolved metals (Figure 5-7). Iron and manganese were the

most frequent exceedances of the NJDEP groundwater quality standards. Elevated

concentrations of dissolved iron and manganese in almost all of the groundwater samples

analyzed are likely indicative of background or regional groundwater quality conditions.

Twenty-four groundwater samples collected from monitoring wells screened in the

shallow overburden were analyzed for TAI.. dissolved met~s. Exclusive of the widespread

exceedances of iron and manganese, 20 of the 24 samples exceeded the groundwater quality

standards for one or more other dissolved metals. Dissolved sodium and/or aluminum

exceeded the groundwater criteria in 16 of the 24 samples. These exceedances are probably

indicative of background groundwater quality. Dissolved lead and arsenic exceeded the

criteria at frequencies of approximately 6 and 23 percent, respectively. Dissolved lead and

arsenic exceedances occurred in one or more shallow monitoring wells in the General Tank

Field, Asphalt Plant, No. 2 Tank Field, Lube Oil Area, and Pier No. 1 Area (Figure 5-7).

Dissolved chromium exceeded the NJDEP groundwater quality standards at three locations.

These locations were Monitoring Well GMMWI7 in the No.3 Tank Field, Monitoring Well

MW6 in the Low Sulfur Tank.Field, and Monitoring WeDEBR19 in the Pier No. 6 Area.

Shallow Monitoring Wells MW6 and EBR19 in the vicinity of the Low Sulfur Tank

Field and Pier No.6 areas revealed sporadic exceedances of additional dissolved metals

(Figure 5-7). These additional metals consisted of antimony, beryllium, cadmium, cobalt,

nickel, and verillium. The source of these miscellaneous metals may.be related to the former

Case &. Can Plant, which was historically located in the MDC Building and Pier No.6 Areas.
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Groundwater samples collected from the three Phase IA intermediate wells at the

Bayonne Plant exceeded the groundwater quality standards for the similar suite of metals

reported in shallow overburden welts (Figure 5-7). Exclusive of iron and manganese, which

were also elevated in the intermediate wells, there were exceedances for dissolved arsenic,

sodium, and lead. Monitoring Well GMMW24I, in the Pier No.6 Area, exhibited additional

dissolved metals, specifically antimony, beryllium, cadmium, chromium, cobalt, and nickel.

Exceedances of one or more dissolved metals were reported in groundwater samples

collected from the four deep overburden monitoring wellS installed as part of the Phase IA RI.

Two of the four monitoring wells exceeded the groundwater standards for dissolved iron and

manganese. A groundwater sample from Monitoring Well GMMW21D exceeded the criteria

for dissolved aluminum and sodium. Monitoring Well GMMW23D exceeded the

groundwater criteria for dissolved sodium and arsenic.

5.3.2.6 Miscellaneous Inorganic Compounds in Groundwater

Groundwater samples collected from 27 monitoring weDs during Phase IA of the RI

were analyzed for miscellaneous inorganic compounds. Groundwater samples were collected

from ten shallow Phase IA monitoring wells, ten existing shallow monitoring wells, three

intermediate monitoring wells, and four deep overburden monitoring wells. Miscellaneous

inorganic compounds consisted of various wet chemistry parameters and intrinsic biological

parameters, which included dissolved gases. Concentrations ofinorganic compounds for each

of the groundwater samples analyzed are provided in Table 5-16.

Chloride concentrations in groundwater samples ranged from 5.47 to 11,300 mgIL.

Approximately 11 of the 27 groundwater samples exceeded the groundwater quality standard

of 250 mgIL for chloride. IDS concentrations in groundwater samples ranged from 106 to

4,630 mgIL. Approximately 11 of the 27 groundwater samples exceeded the NJDEP standard

of 500 mgIL. Overall, approximately one-third to one-half of the Bayonne Plant exceeds the
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criteria for both chlorides and IDS, as would be anticipated for a peninsular setting

surrounded by the tidal estuaries of the Kill Van Kull and Upper New York Bay. However,

these concentrations are not representative of Class ill A groundwater. The minimum

concentrations for Class ill A groundwater are 3,000 mgIL for chloride and 5,000 mgIL for

IDS.

Of the 20 groundwater samples collected from shallow monitoring wells,

approximately ten samples (or 50 percent) had DO concentrations greater than 2 mgIL. DO

data from shallow monitoring wells at the Bayonne Plant where NAPL and dissolved phase

petroleum hydrocarbon constituents have been reported, indicate that site conditions are

favorable for both aerobic and anaerobic biodegradation. Areas where groundwater has not

been heavily impacted by organic contaminants tend to reflect moderate to high

concentrations of DO. Case studies and the literature have shown that if sufficient DO (i.e.,

greater than 1 to 2 mgIL) is present in groundwater, aerobic biodegradation can degrade

petroleum hydrocarbons at relatively higher rates than those achieved anaerobically

(McAllister & Chiang 1994). Examples of such areas are Monitoring Wells EB29, EB I, and

GMMWI1. In areas of the plant that have sustained a higher degree of impact, the DO level

has been depressed. Groundwater samples collected from intermediate and deep overburden

wens generally yielded DO concentrations ofless than 2 mgIL. When DO concentrations are

depleted to less than 1 mg/L, anaerobic conditions prevail, and biodegradation of petroleum

hydrocarbons can occur at relatively lower rates provided that nitrates, sulfates, or iron

(ferrous iron) are available as electron acceptors. Examples of such areas are Monitoring

Wells PKMW4, EBR13, and GMMW13, where DO levels are less than 1 mgIL. These

monitoring wells are located in areas where floating NAPL andlordissolved phase

contaminants are present in groundwa~er.

Ammonia concentrations in groundwater samples range from 0.136 to 5.01 mgIL. The

NJDEP groundwater quality standards for ammonia is 0.5 mgIL. Of the 27 groundwater

samples analyzed, 15 samples exceeded the standard for anunonia.
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Concentrations of sulfate range from 12.5 to 1,840 mgIL. Approximately 3 of the 20

groundwater samples collected from shallow monitoring wells exceed the NJDEP standard of

250 mgIL for sulfate. One of the three groundwater samples from intermediate wells, and

three ofthe four groundwater samples from the deep overburden monitoring wells, exceeded

the standards for sulfate. Concentrations of nitrate ranged from 0.063 to 3.2 mgIL. Nitrate

concentrations were well below the NJDEP groundwater standard of 10 mgIL for nitrate.

Nitrate and sulfate are electron acceptors that support the anaerobic biodegradation of

contaminants. Concentrations of these analytes may be depressed as a result of anaerobic

biodegradation processes. Examples of this are groundwater samples from Monitoring Wells

MW6 and MWIO, which exhibit relatively lower concentrations of sulfate and nitrate.

Certain anaerobic bacterial processes involved in the breakdown of organic

compounds produce methane. Methane is commonly present in groundwater in reduced

geochemical systems. Methane was detected in 16 of the 20 shallow monitoring wens

sampled at concentrations ranging from 0.3 to 13.4 mgIL. Methane concentrations in

groundwater samples from intermediate monitoring wells ranged from 0.3 to 3 mgIL, while

methane was not detected in deep overburden monitoring wells.

TOC and COD provide a relative indication of the organic load to groundwater. COD

values for groundwater samples from shallow monitoring wells ranged from 86 to 800 mgfL.

TOC concentrations in the shallow zone ranged from 9.4 to 100 mgIL. Although the

intermediate and deeper overburden zones indicate higher concentrations of COD, lower

concentrations of TOC are manifested in these zones compared to the shallow overburden.

Higher TOe in the shallow zone may be derived from organic contaminants in the shallow

. zone. Relatively higher COD in the intermediate and deep zones may be caused by anaerobic

conditions that facilitate reduction of inorganic components in the water. These compounds

may exert a high oxygen demand during COD analysis.

BODs concentrations range from 6.4 to 74 mgIL for groundwater samples from

shallow monitoring wells. Higher BODs concentrations of 17 to 700 mgIL and 420 to 1,600
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mgIL were reported for monitoring wells screened in the intermediate and deep overburden.

The generally lower levels of BODs in the shallow wells may be caused by the presence of

elevated metals, potentially suppressing microbial activity of the test seed stock.

5.3.2.7 Field Parameten for Groundwater Samples

Field parameters· were measured and recorded for groundwater samples from 25

shallow monitoring wells, three intermediate monitoring wells, and four deep monitoring wells

during Phase IA ofthe RI. Measurement of field parameters was conducted concurrent with

groundwater sampling activities on January 23 through January 27, 1995. Field parameters

consisted of temperature, specific conductance, pH, DO, and redox potential. The parameters

were recorded using a downhole probe, which was' used to measure the parameters at

approximately 2-foot intervals throughout the screened interval of each monitoring wen.

Measurement of the field parameters was conducted prior to and following monitoring wen

purging. Of the measurements recorded, the values recorded at the base of the water column

in each monitoring well following purging were considered most representative of actual in-

situ groundwater conditions. A summary of these field parameters is provided in Table 5-18.

Additional field parameter data are included in Appendix O.

The temperature of the groundwater underlying the Bayonne Plant ranged from

approximately 49 to 63 degrees Fahrenheit (Of). These temperat~res are within the normal

range for groundwater.

The pH for naturally occurring groundwater ranges from 6.0 to 8.5. The pH of

groundwater underlying the Bayonne Plant was generally within this range. Lower pH values

of 4.4 and 4.91 were measured in deep intermediate monitoring wells GMMW21D and

GMMW22D. Higher pH values of 8.61 and 9.63 were.measured for samples from shallow

monitoring weUs GMMWI and GMMW2. Local variations in pH may be due to a number of

factors, including oxidation reactions and to the aerobic biodegradation process, resulting in

the production of carbon dioxide.
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Specific conductance of groundwater is an indication of ion concentration. Specific

conductance of groundwater samples collected from shallow, intermediate, and deep

monitoring wells at the Site ranges from 100 to 9,280 micromhos per centimeter (umbos/em).

These values are similar to those for fresh to slightly brackish water. A typical specific

conductance value for sea water is 50,000 umbos/em. Local variations in specific

conductance are likely to be due to variations in chloride, sulfate. nitrate, and hardness

content.

DO concentrations of groundwater samples collected from shallow monitoring wells

ranged from 0.39 to 11.73 mgIL. Approximately 15 of the 25 groundwater samples from

shallow monitoring wells had DO concentrations of greater than 2 mgIL. Intermediate and

deep overburden monitoring wells exlubited DO concentrations of less than 2 mgIL. Local

variations in DO may be due to oxidation-reduction chemical reactions andlor may be

indicative of active aerobic or anaerobic biodegradation processes. The field DO

measurements are relatively consistent with those reported by the laboratory for groundwater

samples.

Redox potential is a numerical index of the intensity of oxidizing or reducing

conditions within a groundwater system. A positive value indicates a relatively oxidizing

system, while a negative value indicates a relatively reducing system. Of the 25 shallow

monitoring wells, 17 yielded negative values for redox potential. The three intermediate

monitoring wells and two of the four deep overburden monitoring wells also indicated

negative redox potential values. Thus, the results indicate that the majority of the shallow

groundwater underlying the Site is under relatively reducing conditions, strongly implying that

intrinsic bioattenuation processes are active at the Bayonne Plant. The intermediate and deep

zones also appear to be reducing environments. perhaps because of the unavailability of

oxygen in deeper zones.
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6.0 OVERVIEW OF CONSTITUENT AND SITE PROPERTIES AFFECIlNG
FATE AND TRANSPORT

Migration of the constituents detected at the Site is dependent on the physical and chemical

properties of the constituents and the characteristics of the surrounding environment. This section

discusses the composition of the petroleum hydrocaJbons; the physical and chemical properties of

the constituents; and the influence of those properties on the potential for migration in soil.

groundwater, and air. This infonnation will be used in the risk assessment to identifY exposure

pathways and to evaluate potential human health and environmental effects from expo~re to the

constituents of potential concern.

6.1 CHEMICAL STRUCTURE OF CONSTITUENTS DETECTED

The constituents detected in environmental media at the Site can be classified into several

groupings. The basic groups are VOCs, SVOCs, pesticidesIPCBs, and inorganics. Within each of

these groups, the constituents can be classified into categories according to their similarity in

chemical structure and/or physical-chemicaJ properties (factors that influence mobility in the

environment). The constituent categories and the constituents within each category that were

detected at the Site at concentrations above the NJDEP non-residential and/or impact to

groundwater soil cleanup criteria, and in groundwater above the NJDEP groundwater standards,

are listed below. The metals shown with an asterisk in this list are those that were reported at

concentrationS of more than ten times the non-residential soil cleanup criteria.

• Constituents in Soil

• Monocyclic aromatics: Benzene, chlorobenzene, 1,2-<1ichlorobenzene, 1,4-

dichlorobenzene, and xylenes.

• PAHs: Benzo(a)anthracene, benzo(b )fluoranthene, benzo(k)f1uoranthene,

benzo( a)pyrene, chrysene, dibenzo( a,h)anthracene, indeno(1,2,3-cd)pyrene, pyrene,

and naphthalene.
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• Arnines: N-nitrosodiphenylamine.

• Pesticides: 4,4-DDD, 4,4-DDT, dieldrin.

• Inorganics: Arsenic·, beryllium, chromium, copper·, lead·, nicke~ thallium, zinc, and

chromium (although chromium does not have a cleanup criterion, its presence at the

site warrants discussion).

• Constituents in Groundwater

• Halogenated aliphatics: Bromodichlomet1lane, chloroform, l,2-DCE, methylene

chloride, PCE, TCE, and vinyl chloride.

• Monocyclic aromatics: Benzene, chlorobenzene, l,4-dichlorobenzene, ethylbenzene,

and xylenes.

• Ketones: Acetone and MEK

• PAHs: 2-Methylnaphthalene and naphthalene.

• Phenols: 2,4-Dimethylphenol and pentachlorophenol.

• Pesticides: alpha-BHC and 4,4-DDT.

• Inorganics: Arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, and nickel.
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6.2 PHYSICAL AND CHEMICAL PROPERTIES INFLUENCING
CONSTITUENT MIGRA nON

The environmental fate and transport of constituents are dependent on the physical and

chemical properties of the constituents, the environmental transformation processes affecting them,

and the media through which the constituents are migrating. This section will descnbe the primary

physical and chemical properties that affect the fate and transport of the constituents. Key chemical

and physical properties disrossed in this section include water solubility, specific gravity, volatility,

organic-carbon partition coefficient (K..e), soil distnbution coefficient (1(..), octanol-water partition

coefficient {K-), and half-lives. Physical and chemical properties of the organic constituents are

summarized in Table 6-1. The properties most often used to calculate K.t for organic constituents

are the K..., which measures the selective affinity for soil organic carbon versus water, and the

fraction of organic carbon (jve) in soil. In the absence of site-specific data, the K.t is expressed as

the product of the Kvc and f DC (USEP A 1989). The coa1-derived cinders in the fill and the peat

deposits under the fill at the Site are materials typically posessing relatively high f ve values.

Solubilities of organic chemicals range from the low microgram per liter range to miSClble,

with most common organic chemicals having solubilities between 1 and 1,000,000 mg/L (Lyman et

al.199O). The ketones (acetone and MEK) are the most soluble constituents detected. The other

VOCs are soluble, although to a lesser extent. The SVOCs tend to be less soluble; hence, there are

fewer SVOCs detected in groundwater. None of the PAHs observed in soils, except naphthalene,

was observed in the groundwater above the applicable NJDEP standards.

Organic compounds with Henry's law constants in the range of 10.3 atmospheres-cubic

meter per mole (atm-m3/mol) and greater, and with molecu1ar weights equal to, or less than, 200

grams per mole (glmol) can be expected to readily volatilize from water (ie., VOCs). Organic

compounds with values ranging from 10-3 to 10-' atm-m3/mol are associated with poSSlbly

significant, but not facile, volatilization, while compounds with values less than 10.5 abn-m3/mol

wiD only volatilize slowly from water and to a limited extent. The VOCs, with the exception of

acetone and MEK, are expected to volatilize from water. Most of the other constituents detected
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are not expected to volatilize to an appreciable extent. Volatilization is the major removal

mechanism from soil and surface water, and oxidation is the primaI)' mechanism for atmospheric

desbUcUon of the monocyclic aromatic constituents.

The K.... often is used to estimate the extent to which a constituent will partition from water

into lipophilic parts of organisms. such as animal fat. Similarly, the K.., reflects the propensity of a

compound to adsorb to the organic matter found in soil or sediments. The bioconcentration factor

(BCF) is the ratio of the concentration of the constituent in fish tissue to its concentration in water.

As a group, the VOCs have low values of Ko.., Koc. and BCF, indicating a tendency not to

partition to soil from water. The SVOCs (PAlls) have higher values ofK-, K.." and BCF and

have strong tendencies to partition to soil, depending in part on the organic mattet: content of the

soils and available pathways. PAHs sorb strongly onto soil particles and are therefore observed in

soils. Once sorbed to soil particles. mobility ofP AHs is limited. In general, as the molecular weight

increases, water solubility decreases. Biodegradation and biotransformation are the ultimate fate

processes for PAHs in soil.

Adsorption potential typically is expressed in tenns of a partition coefficient K... or I<.l,
Higher values ofK..: (greater than 10,000 milliliters per gram {mUg]) indicate a greater potential

for the constituent to adsorb to organic carbon in soil and aquifer materials. Constituents with low

K... values (Jess than 1.000 mUg) do not adsorb strongly to soil and aquifer materials (Ney 1990).

Values ofK... are shown in Table 6-1, and the values typically are based on several different types

of studies or element-specific parameters. The VOCs are characterized by low K..cs. These

constituents do not tend to adsorb readily to organic soil or aquifer materials, and thus are

characterized by high mobility in the environment. The other. constituents, including the

components of weathered petroleum hydrocarbon, are not expected to be as mobile as the VOCs.

The occurrence of subsurface materials With high f oc under most of the Site would tend to increase

the I<.l for all organic compounds and would reduce their mobility.

Persistence is a measure of the time constituents prevail in. the environment and is

conunonly expressed in terms of half~lives (T112) for specific environmental media. The half-life of

GERAGHTY & MlLLER,INC.

TIERRA-B-000683



a constituent is the period of time required for one-half of the mass of a compound to be

transformed into other constituents from the time of its introduction to the environment. Half-lives

of the detected constituents are presented in Table 6-1 in ranges because the rate of degradation

varies according to site-specific environmental conditions and concentr.ation. Half-lives may be

used to characterize the relative persistence of a constituent in various environmental media The

more persistent compounds detected at the Site include some of the PAHs [benzo(a)anthracene,

benzo(b)Ouoranthene, benzo(k)Ouoranthene, benzo(a)pyrene, and pyrene] and the chlorinated

atiphatics [TCE, PCE, l,2-OCE, and vinyl chloride].

The inorganic constituents are not included in Table 6-1 because .their properties are

dependent on the form of the element. In soil, metals typically have very low mobilities,

particularly under neutral or alkaline conditions. In addition, inorganic metal ions are not volatile.

Metals in the soil tend to adsorb to soil particles, but may be desorbed when the conditions of the

water moving through the soil are appropriate (primarily changes in pH and oxidation-reduction

potential). Rain water is generally acidic due to the presence of carbon dioxide and industrial

activity in the region. Therefore, the potential exists for inorganic constituents to migrate to some

extent into groundwater. Once in groundwater, the inorganic constituents may be removed from

the dissolved phase through reactions with ions of an opposite charge in the soil matrix. Since the

inorganic elements do not degrade, the loss mechanisms are limited by such chemical interactions.

The mobility of inorganics depends on the soil bulk density, surface area, particle-size

disto1>ution, pH, redox status, ion exchange capacity, amount of organic matter, type and amount

of metal oxides, and type and amount of clay materials. Soil pH is the property that most

influences inorganic mobility. Cationic metals tend to be mobilized at low pH. The amount of

organic malter, free iron oxides, and cation exchange capacity can significantly affect the amount of

inorganics retained.

The K.r for inorganics provides a general indication of potential subsurface migration.

Beryllium, chromium (as Chromium3
), lead, and thallium have high K.r values (650 to 1,500 mUg)

indicating relatively low mobility through soil. The K.r values for arsenic, hexavalent chromium,
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copper, nicke~ and :zinc are lower (5 to 40 mUg), indicating greater potential mobility. The

different characteristics of the geologic strata beneath the Site result in different inorganic

mobilities. For example, deposits of materials with relatively low hydraulic conductivities. such as

cinders in the fill and the underlying marsh and related clay deposits beneath the Site, tend to

reduce the mobility of inorganics. Because of the heterogeneity of the till materials and the varying

organic content of the subsurface deposits, it is very difficuh to predict specific mobilities through

the differtmt deposits under the Site. However, a general disrossion of the mobility of antimony,

arsenic, beryllium, :zinc, cadmium, chromium, cobalt, copper, lead, nickel, and thallium is provided

in the following paragraphs.

Antimony is present as the oxide or antimonite salt in most natural waters. In reducing

environments, volatile moine (SbH3), which is a gas at room temperature and quite soluble in

water, may be fonned. It is, however, unstable in aerobic waters or air and is oxidized to form the

oxide. Sorption to clays is the most important mechanism. resulting in the removal of antimony

from solution, thus reducing the aqueous transport of antimony.

Arsenic has many forms, but most commonly appears as anions in the environment. The

most common forms are arsenite (H2~- or HAs03~ and arsenate (H2AsO.i or HAsO/").

Unlike the ten cations discussed above, ion exchange of arsenic in soil is limited, although some

positively charged sites on soils can retard the migration of arsenic species. Also, adsorption of

arsenic anions is increased and, therefore, mobility decreased at lower pH levels (that is, pH in the

range of 3 to 7).

Beryllium (Be2l and zinc (ZnlJ are divalent cations at low to moderate pH values in the

environment. They do not form as many low solubility salts as lead; but as doubly charged cations,

they undergo attenuation in soil through ion exchange reactions that are fairly strong. Beryllium is

chemically similar to aluminum and therefore is expected to adsorb to clay particles. Zinc also

complexes with clay, organic matter, and metal oxides.

g:\apnJjcdicxxon .....j0212.041\OO3\By1l1n106.doc
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Cadmium is found in the divalent (Cd2
) state with pH controlling the speciation in water.

Waters with pH values below 7 (acidic conditions) are more prone to leach inorganics. Higher pH

values (basic conditions) usually result in decreased leaching potential and may also cause increased

precipitation of metals as oxides and hydroxides. Cadmium is among the most mobile of the heavy

metals, and its mobility depends more on sorption processes. Sorption of cadmium is influenced by

the clay and metal oxide content of the soil and sediments.

Chemical speciation is critical in determining the fate and transport of chromium.

Chromium in soil or water exists in either a trivalent (C?) or hexavalent (Cr6j oxidation state,

depending on the presence of reducing agents. Hexavalent chromium is more commonly

associated with residues from industrial processing of chromium and is soluble with adsorption to

soil being an insignificant fate pathway. The presence of estuarine sediments can remove Cr from

solution by a two-step process: reduction of Cr to C?+ followed by adsorption of Cr+ to the

sediments. Dominant fate processes of trivalent chromium include reaction with aqueous

hydroxide ions to form an insoluble precipitate (chromium hydroxide) and adsorption of dissolved

chromium to soil particulates and sediments. Consequently, migration oftrivalent chromium is

limited.

Cobalt is a relatively rare metal and its mobility is controlled by adsorption. This is

governed by pH. redox potential, and concentration. Cobalt forms ionic chloride complexes in

saltwater that are readily adsorbed to sediments. Elemental cobalt is otherwise relatively unreactive

and is quite stable in water.

Copper, also a divalent cation (Cu2
), is more immobile than lead. It does not form as

many low-solubility salts. but through ion exchange, it is very strongly held to soil and organic

matter particles. In addition, above approximately pH 7, substantial amounts of immobile solid

copper hydroxide [Cu(OHhl forms.

Lead is especially slow moving because of two important mechanisms. First, many salts of

lead (for example, lead sulfate) have low solubilities; the presence of any number of negatively
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charged ions (anions) in soil can result in the creation of immobile lead salts. Second, lead is a

divaleilt cation (Pb2) and has a very high affinity for ion-ex.change sites present on the surfaces of

many soil fractions, including natural organic matter particles. This ion-exchange reaction will hold

lead in place close to the source area. Soluble organic acids, such as might be found in the

meadow mat. could inaease the solubility oflead and other cations.

Nickel (Nilj is usually found in the divalent state and fo~ salts with sulfate; chloride,

nitrate, carbonate, oxide, hydroxide, and organic Jigands. These salts are sufficiently soluble under

aerobic conditions and pH below 9. FuJvic acid and humic materials, ubiquitous in natural soils and

waters, increase the solubility of nickel., with adsorption processeS being moderately effective in

limiting the mobility of nickel.

Thallium (fl) is a monovalent cation. Although its migration through soil is slowed

somewhat by ion exchange, most ion exchange sites on soil and organic matter particles will prefer

to react with divalent' cations such as lead, copper, berryUium, and zinc, thereby leaving n in

solution unless there is excess ion exchange capacity available. Thallium's metallic and cOvalent

radicals are similar to lead and, therefore, it is expected to behave in a manner similar to lead.

For aD II cations listed above, ifsoil conditions are reducing as is common at the Bayonne

Plant, and sulfide (S~ is present, the mobility of the metals will be substantially lowered. AD metal

sulfides have extremely low solubilities in water.

6.3 COMPOSmON OF PETROLEUMHYDROCARBONS

TPH is an analytical method that quantifies concentrations of a complex mixture of

petroleum-derived hydrocarbons. The hydrocarbons fall into four major classes, as follows:

alkanes or panffins (straight- or branched.roam hydrocarbons), cycloalkanes (ring structures),

alkenes (carbon chains with one. or more double-bonds), and aromatics (containing benzene-type

rings) (Bergamini 1992).

g;'-Proiect~\nj0212.0411OO3\Byn1nt06.doc
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When TPH enters the soil and/or groundwater, compositional changes referred to as

weathering begin immediately. Volatilization of the lighter compoWlds occurs at a higher rate than

that of heavier compounds, resulting in a shift in the composition of the weathered TPH toward

heavier compowuls. The solubilities of the heavier hydrocarbons are generally lower and the

adsorption characteristics are stronger than those of the lighter compounds. Therefore, these

heavier compounds tend to remain adsorbed to soil organic matter for longer periods of time, while

the more soluble components partition into soil moisture andlor groundwater more quickly and

more completely. Rates ofbiotransfonnation also are different; short-chain alkanes generally are

biodeSraded more quickly than aromatics. cycloalkanes, and heavier alkanes (USEP A 1989). The

net result of these weathering processes is that the TPH concentrations reported from older,

weathered product such as that encountered in parts of the Site will reflect a greater proportion of

the heavier TPH components than fresh product. These heavier components are comprised largely

ofcycloalkanes and straight-chained and branched-chain alkanes (Andrews and Snyder 1991).

6.4 BIODEGRADATION OF PETROLEUM CONSTITUENTS AT THE SITE

Many of the petroleum constituents detected in soil and groundwater at the Site are

susceptible, to varying degrees, to biodegradation by indigenous bacteria Biodegradation of

petroleum constituents in soil is primarily an aerobic -process because of the availability of oxygen

in soil pores. Biological and chemical processes occurring in soil can be important in determining

the ultimate fate of the constituents in soils and groundwater at the Site. :Microorganisms naturally

occurring in soils are able to use numerous organic compounds as a food source, degrading the

components ultimately to carbon dioxide and water (Kostecki and Calabrese 1989).

In most cases. an organic contaminant is not broken down completely to carbon dioxide

and water by a bacterium, but is metabolized to an intermediate, which is, in turn, d.egraded further.

The metabolites isolated depend primarily on the time at which the reaction is stopped.

The monocyclic aromatics (e.g., benzene) can be degraded aerobically (i.e., in the presence

of oxygen) in soil (Kostecki and Calabrese 1989). In surlicial soil. biodegradation can be relatively
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rapid, provided adequate amounts of oxygen, moisture, and nutrients (e.g., nitrogen and

phosphorus) are available. Aerobic metabolism of constituents under these conditions may result in

the total depletion of oxygen. When this happens, the microorganisms may begin utilizing

inorganic ions (such as nitrate or sulfate) as electron receptors and continue aerobic respiration, or

other types of microorganisms may become active in metabolizing the constituents (USEP A 1989).

The PARs also can be biodegraded. Factors contnbuting to the degree to which

biodegradation occurs include biodegradability rates, production of intennediates, and the effects

of mixtures. In general, smaller PARs with two (e.g., naphthalene) or three rings (e.g.,

phenanthrene) are more readily degraded than larger PARs (McKenna and Heath 1976).

In groundwater, biodegradation of petroleum constituents can proceed aerobically and

anaerobically, depending primarily on the availability and replenishment of oxygen. In larger

portions of the interior of the Site, it is likely that anaerobic processes dominate, as oxygen

depleted by initial aerobic processes cannot be replenished by the slow groundwater flow rates to

sustain aerobic degradation. Conversely, the alternative electron receptors needed for anaerobic

degradation (sulfate, iron, manganese) are in abundant supply in Site groundwater and would be

replenished at rates sufficient to sustain anaerobic degradation. In the near-shore zones adjacent to

the Platty Kill Creek, the Kill Van KuD, and New York Bay, tidal flushing probably replenishes

oxygen at rates sufficient to maintain aerobic degradation.

As descnbed in Section 3.0 (feclmical Overview ~Investigation Methodology) and Section

5.0 (phase IA - Findings), groundwater samples coUected from selected monitoring wells were

analyzed for a suite of organic and inorganic parameters that are indicators ofthe potential for, and

the by-products of: aerobic and anaerobic degradation. The analytical results are provided in Table

5-16. The potential for aerobic biodegradation is detennined primarily by the availability of DO

and the redox potential; increases in carbon dioxide could be indicative of active aerobic

biodegradation. Concentrations of these constituents are evaluated relative to background leve1a

and/or pertinent references (McAllister and Chiang 1994; Wiedemeier et. Ai. 1994) for assessing

natural attenuation.
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The potential for anaerobic degradation is determined by the availability of electron

receptors such as sulfate, iron, and manganese. All of these are abundant in groundwater under the

Site (Table 6-1). By-products of anaerobic biodegradation include methane, carbon dioxide, and

sulfides (reduced from sulfate); the presence of elevated concentrations of these constituents could

be indicative of active anaerobic biodegradation.

Background groundwater quality is probably reflected in Monitoring Wells EB-l and EB-

29, which had relatively high DO, little or no sulfide, no methane, and moderate to low carbon

dioxide concentrations. Several monitoring wells appear to show evidence of anaerobic

biodegradation; these monitoring wells are near the edges of NAPL plumes. These monitoring

wens, which include Monitoring Wells GMMW3 (Asphalt Plant Area), GMMW9 and GMMWI0

(General Tank Field), GMMW14, and MWlO (Solvent Tank Field) are generally characterized by

elevated methane, carbon dioxide, and sulfide concentrations and negative redox potentials. These

monitoring wells are also characterized by low or no concentrations ofBTEX constituents (except

for Monitoring Well MWIO),· which suggests that anaerobic biodegradation processes are

destroying dissolved constituents emanating from NAPL plumes. More data are required to fully

assess the extent of these processes around the margins of plumes, best obtained once NAPL

removal measures are in effect

6.S MECHANISMS OF MIGRATION

There are several mechanisms by which constituents may migrate through environmental

media at the Site. Migration into the air can occur via volatilization or fugitive dust emissions, and

migration from soil into groundwater can occur by percolation of infiltrating rain water.

Constituents can dissolve from NAPL bodies into groundwater. Dissolved constituents can be

transported with prevailing groundwater flow. The mechanisms of migration are discussed in this

section from a conceptua1 standpoint, together with a discussion of constituent persistence and

transformations that may occur in the source or tnmsport medium.

g:laprojcd'eXXOnlnjOl11.041\OO3\Byn1n106.doc
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6.5.1 Migration into Air

The following two processes rontrol migration of constituents into air: (1) Organic

constituents may volatilize and migrate into the air, (2) constituents adsorbed to surface soil may

migrate into the air through the generation of dust either by wind erosion in unpaved areas or by

mechanical means. Constituents released into the atmosphere are subject to transport and

dispersion by prevailing winds. Given the operations of the Bayonne Plant (i.e., weD ventilated

open areas), there is virtually no potential for volatilized constituents to present a risk to human

health.

Fugitive dust emissions from wind or vehicle operations could occur from unpaved

portions of the Site and during construction activities. During the entire 4-mo~ field effort

conducted for the Phase IA RI, dust monitoring was conducted; the results of the dust monitoring

indicated that the dust generation at the Site was not a health concern to workers (see Appendix

G). Constituents with relatively low organic carl>on partition coefficients (1<...: values less than

1,(00) and moderate to high water solubility (greater than 1 mgIL) are more likely to be associated

with the water or vapor phases than to remain in soil and, therefore, are unlikely to be present in

emitted dust. The VOCs fall into this category~ therefore, these constituents are not expected to be

emitted in dust. The heavier fractions of TPH, SVOCs, pesticides, and metals are expected to

adsorb to soil and hence could be emitted as fugitive dust.

Most of the metals can fonn insoluble compounds with constituents found in soils or sorb

onto soil particles. These processes will resuh in the inorganic compounds remaining in the soil. As

a result, inorganic constituents could be transported by fugitive dust.

6.5.2 Migration in Soil

SolubiJity in water, area rainfall characteristics (which affect fluctuations in the

groundwater levels), the tendency to bind to soil and organic carbon, the type of soil (particle size

distn"bution, clay content, f C1C content, porosity, and permeability). and the depth to groundwater
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are significant factors in determining the potential for constituents to be carried from soil to

groundwater. The presence of the coal-derived cinders under much of the Site may tend to retard

migration of constituents with high K..cs. The more soluble constibJents may migrate through soil

. to the groundwater with infiltrating precipitation. Typically, organic constibJents with high water

solubilities and low K..cs are particularly suscepbllle to leaching. The more volatile constituents

may migrate into air, as discussed in the previous section. Ingeneral, the pesticides, the PAHs, and

the metals detected in soil are not very soluble or mobile.

The nature of the site soils significantly affects transport within the soil. Clays and certain

minerals exhibit adsorptive behavior, while organic matter is capable of both adsorption and

absorption. Coarse silica sands are very poor at sorbing chemicals. Because sorption is an

equibllrium process, some of the sorbed constituents may "desorb" from the particles into the

dissolved phase, be released into the soil moisture, and be transPorted with infiltrating precipitation.

These dissolved constituents then may become sorbed to aquifer materials again, foUowed by

dispersion by groundwater transport. The more mobile constituents are expected to be VOCs and

the constituents with low molecular weight in the TPH mixtures, such as benzene.

The soils under the Site are composed of predominantly fine-grained fill materials with a

high percentage of coaI-derived cinders. The peat deposits under the fill have a high percentage of

clay, silt, and organic matter, and will act to retard constituent migration.

The transport of the inorganic constituents through soil to groundwater is Wluenced by

soil characteristics and water movement. Soil parameters to be considered are cation and anion

exchange capacities (i.e., the interaction between positively and negatively charged ions), / oc, pH,

oxidation-reduction potential, porosity, and penneability. In general, inorganic constituents with a

positive charge (cations) will be retarded (sorbed) by clays that exhibit an overall negative charge.

Arsenic and chromium typicalJy are often present as anions (e.g., arsenates and chromates) and will

not be retarded by clay as readily as other metals.
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6.5.3 Dissolution from NAPL

Depending on their chemical composition, the NAPL bodies delineated under the Site, can

act as sources of dissolved constituents that can partition to groundwater. Heavier NAPL bodies,

such as products that have specific gravities characteristic of lube oils and No. 6 fuel oil, do not

contain constituents that are readily soluble. Lighter fuels, such as kerosene, gasoline, and naphtha,

could be sources of dissolved constituents that could partition to groundwater, such as- benzene,

ethylbenzene, and xyIenes, all of which have been detected in groundwater near NAPL bodies.

6.5.4 Migration in Groundwater

Transport of constituents in groundwater is expected to be a primary mechanism of

transport of the lighter and more soluble constituents detected at the Site. Groundwater transport

of organic compounds is controlled by many of the same processes discussed in Section 6.5.2

(Migration in Soil). Solubility and sOJption are the most important constituent properties affecting

leaching and groundwater transport. The moderate to high solubility values and low Koc values of

the halogenated aliphatics, monocycJic aromatics, ketones, naphthalene, and phenols detected in

groundwater indicate that these constituents tend to dissolve and move with groundwater, and will

adsorb to aquifer materials only partially, if at all. Constituents migrate in the subsurfuce primarily

in the dissolved aqueous phase. TPH, PAHs, pesticides, and metals have low solubilities and tend

to sorb to soils; they normaDy do not dissolve to appreciable concentrations nor migrate with

groundwater over appr~able distances. Metals with a low Kt value (arsenic, copper, and zinc)

are potentially more mobile, while those with a high Kt value (berryJlium, chromium, lead, and

thallium) will tend to be more immobile.

As soluble constituents are transported with groundwater, they are subject to various

processes that can retard their migration or degrade them completely. The petroleum constituents

and halogenated aliphatics will be retarded to some extent by adsorption on the fine-grained silt and

clay that compose a large percentage of the fil1, and by the caroonaceous compounds that make up

the coal-derived cinders. Dissolved metals such as lead will also be retarded, given their potential
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to adsorb to clay particles. As discussed in Section 6.4 (Biodegradation of Petroleum Constituents

at the Site). there is evidence that biodegradation, particularly anaerobic processes, are destroying

soluble petroleum constituents as they migrate with prevailing groundwater flow. Fmally, given

that groundwater is discharging ultimately to surface-water bodies, tidal flushing in near~shore

zones will act to replenish oxygen at rates sufficient to maintain aerobic biodegradation, which

would tend to destroy any residual concentrations of soluble petroleum constituents. This process

will serve to reduce dissolved coOstituent concentrations before they can uhimately discharge to the

PlattyKill Creek. the Kill VanKuU Waterway, or New York Bay.
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7.0 DATA EVALUA nON, HYPOTHESIS DEVEWPMENT, AND CONCLUSIONS

In this section, the distribution of contaminants in site media is analyzed, and the

relationships between conditions in soil. floating NAPL, and groundwater quality are interpreted.

This analysis and interpretation is based on the characterization of hydrogeologic conditions

(Section 4.0 [Physical Setting]); contaminant distribution (Section 5.0 [phase IA - Fmdings]); and

the processes affecting contaminant fate and transport (Section 6.0 [Overview of Constituent and

Site Properties Affecting Fate and Transport]).

A more detailed description of the relationships between soil quality, groundwater quality,

and NAPL plumes is presented and organized geographically, consistent with the. NAPL plume

description in Section 5.0 (phase IA Findings). Each area-specific description of relationships is

followed by a discussion of area-specific contaminant fate and transport. NAPL plume areas with

higher potential for requiring prompt remediation due to potential off-site impact(s) or other

concerns are distinguished from those that are less significant because of their distance from site

boundaries or their need for further characterization in Phase m. Potential remedial technologies

to remove or control the migration of floating NAPL are identifi~ and data gaps relative to the

feasibility of potential remedial approaches for NAPL controVremediation are discussed on a site-

wide basis. The primary focus of the discussion herein is NAPL removal, which is a priority not

only to limit additional migration, but also because the presence oflarge amounts ofNAPL limits

characterization effectiveness for soil and groundwater.

7,1 SUMMARY OF FINDINGS

This section presents a broad overview of the analytical findings (soil and groundwater

quality) and NAPL observations discussed in detail in Section 5.0 (phase IA - Findings). To

facilitate the discussion of analytical findings and NAPL observations, Table 7-1 has been

prepared as a reference. All exceedances are listed in Table 7-1, but only the most important

exceedances are discussed in this section. Constituents detected above the NJDEP non-

residential direct contact or impact to groundwater soil cleanup criteria in both surface (0 to 2

GERAGHTY & MlLLER,INC.

TIERRA-B-000695



7-2

feet bls) and subsurface (greater than 2 feet bls) soil are presented in Table 1-1. The

numerical designations of the NAPL plumes observed on the water table, identified during the

RI and IRM activities, and presented on Figure 5-5 and in Table 5-10, are included for each

area in Table 1-1. Analytes detected in groundwater above the NJDEP standards or the

interim generic groundwater quality criteria (IGGWQc) are also summarized in this table. The

findings provided in Table 1-} are presented for ten areas in the BayolUle Plant, the areas

having geographic continuity and similarities in contamination characteristics. The areas

discussed below are presented in order from east to west across the Site.

7.1.1 Soil Ouality Summary

The following constituents, listed by frequency of occurrence, were observed above

the NJDEP non-residential direct contact or impact to groundwater soil cleanup criteria in

both surface and subsurface soils, on a site-wide basis: TPH, arsenic, and benzo(a)pyrene.

Other constituents detected above criteria in surface and subsurface soils on a less frequent,

and area-related, basis included the following: miscellaneous PAHs other than

benzo(a)pyrene, VOCs (benzene, chlorobenzene. and xylenes), and some metals Oead, copper,

beryllium, and zinc). Hexavalent chromium was also detected in areas where filling of

chromate slag historically occurred, but was only detected above the criterion of 100 mglkg in

soils at three locations. Only one location in the entire Site exhibited a pesticide concentration

above the criteria, and that was only in surface soil. PCBs were not detected in any soils at

the Site.

7.1.2 NAPL Observations Summary

Seventeen NAPL plumes were identified during the RI and IRM activities. For

discussion purposes. a NAPL plume was defined in Section 5.2.2 (plant-Wide NAPL

Overview) as an area in which the presence ofNAPL was observed in either a temporary well

point or monitoring well in at least two contiguous locations (see Figure 5-5). The seventeen

NAPL plumes enumerated on Figure 5-5 include only NAPL observed floating on the water
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table. A NAPL plume does exist in the intennediate water-bearing zone near the Platty Kill

Canal; this deeper NAPL plume is depicted in cross-sectional view on Figure 4-5. This plume

is the subject ofa detailed IRM study (Dan Raviv Associates. Inc. 1994b) and 1RM activities

are ongoing. The plumes identified at the Site and enumerated on Figure 5-5 range in size

from approximately 0.4 acre (plume No.3) to 7.6 acres (plume No.4) with apparent NAPL

thicknesses ranging from 0.11 to 13.6 feet. Apparent thickness should not be confused with

true "fonnation" NAPL thickness. Typically, in deposits with low hydraulic conductivities

such as those observed at this site, true NAPL thicknesses are significantly less than apparent

NAPL thicknesses. Product types have been differentiated based on specific gravity and on

historical descriptions of tank contents. land use, or other anecdotal infonnation. The

following inferred product types were observed most frequently across the Site (see Table

5-10): diesel. NO.2 fuel oil. NO.6 fuel oil, kerosene, and lube oil.

7.1.3 Groundwater Quality Summary

The following constituents. listed by frequency of occurrence, were detected above the

NJDEP standards or the IGGWQC on a site-wide basis: iron, manganese, and TPH. Other

constituents observed above the standard less frequently, and on an area-specific basis, are as

follows: VOCs (mostly benzene. chlorobenzene, ethylbenzene, and xylenes), SVOCs

(generally limited to naphthalene and 2.methylnaphthalene), miscellaneous metals (aluminum,

arsenic, lead, sodium, cadmium, chromium, nickel. beryllium, cobalt, and vanadium). Of the

pesticides. alpha-BHC and 4,4'-DDTwere observed in only one location each, and PCBs were

not detected in any of the groundwater samples collected. Several wells exhibited chloride

and sulfate above the standards, which is consistent with their near-shore location.

7.2 RELATIONSHIPS BETWEEN CONTAMINANTS AND FATE AND
TRANSPORT ON AN AREA-SPEcmC BASIS

This section addresses the relationship between soil quality, groundwater quality, and

NAPL observations on an area-specific basis. TPH was the only constituent detected above

g:laprojecllexxorl'aj0212.041 \003\Bayome7.doc
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the soil and groundwater quality criteria on a site-wide basis. Concentrations of TPH were

often detected significantly above the soil and groundwater quality criterion. These high TPH

concentrations in soil and groundwater correlate well across the Site. The heavy PAHs

[benzo(a)pyrene and other multi-ring compounds] that were observed often in soil were not

observed above NJDEP groundwater quality standards at all in groundwater. With the

exception of several locations, soil exceedances for metals were not significantly above the

criteria. Most metal exceedances were no more than twice the cleanup criteria. Metals such

as arsenic and lead were occasionally observed above the standards in groundwater, but to a

lesser extent than they were observed in soil. VOCs found in soil were generally also found

above standards in nearby groundwater but VOCs were more prevalent in groundwater than

in soil. A discussion of area-specific contaminant fate and transport follows each area-specific

discussion of contaminant relationships.

7.2.1 Piers and East Side Treatment Plant Area. and MDC Building Area

Contaminant relationships and contaminant fate and transport hypotheses are

discussed below for the Piers and East Side Treatment Plant Area, and MDC Building Area.

7.2.1.1 Contaminant Relationships

As presented in Table 7-1, soil exceedances ofTPH were identified in this area during

the Phase lA RI. The exceedances observed for benzene, chlorobenzene, xylenes, and TPH in

groundwater are probably a result of dissolution from the NAPL bodies identified in the area.

This dissolution is evidenced by the results of TCL analysis on NAPL samples collected

during the Pier 7 IRM. These analytical results indicated maximum concentrations in the

NAPL of22,OOO ugIL for benzene, 21,000 ugIL for chlorobenzene, and 360,000 ugIL for 0-

xylene. Other target compounds, including ethylbenzene, methylene chloride, toluene, n-

propyl benzene, acetone, SVOCs, and several chlorinated VOCs, that were identified in the

NAPL are apparently not partitioning into groundwater.

g:\apr'!ied\exxoo\oj02 12.04 1\OlI3\Bayume7.doc
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The exceedances identified in the groundwater sample from the intermediate

monitoring weU (screened at 30 to 40 feet bls), including TPH, MEK (2-butanone), and

pentachlorophenol (obseIVed only in replicate sample), suggest that shallow groundwater may

have Jeaked through the meadow mat/marsh clay confining unit in, or upgradient of, this area.

Water-level measurements indicate that there is a downward vertical gradient between the

shallow and intermediate wnes. MEK, a very soluble YOC, and pentachlorophenol, a

relatively insoluble SYOC, were not detected in the NAPL samples from Pier 7.

The source of the TPH and benzene identified in the groundwater sample from

Monitoring Well GMMWl5, near the MDC Building, is probably not related to the Solvent

Tank Field NAPL plume. These dissolved constituents may be from past spills from historical

drum-filling activities and a naphtha filling building that operated in this area (Geraghty &

Miller, Inc. 1994b).

Two shallow monitoring wells near the MDC Building Area (Monitoring Well EBR19

and Monitoring Well MW6, which is located to the east of the Low Sulfur Tank Field) and

Intermediate Monitoring Well GMMW24I exhibit exceedances for a suite of metals dissolved

in groundwater. These metals are antimony, beryllium, cadmium, chromium, cobalt, nickel,

and vanadium. With the exception of chromium, none of these metals occurs in excess of

NJDEP groundwater standards in any other monitoring wells at the Site. The presence of

these dissolved metals may be related to the fonner Case & Can Plant, which operated in this

area (Geraghty & Miller, Inc. 1994b).

7.1.1.1 Contaminant Fate and Transport

NAPL (plumes No. 1 through 3) floating on the shallow water table and the dissolved

constituents detected in shallow and intermediate monitoring wells have the potential to move

toward. and eventually discharge into, New York Bay. Two parallel, concrete gantry walls,

extending to a depth of 10 feet bls. are containing the NAPL in the vicinity of Pier ,. During

extreme low tides, groundwater levels are sometimes lower than the two gantry walls, and
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NAPL can then migrate beneath the walls into New Yl?rk Bay (Dan Raviv Associates, Inc.

1995c). During high tide, the NAPL is trapped behind the walls. Exxon has installed a fixed

boom containment system along the entire length of Pier 7. This containment system is

effectively containing any NAPL seeps and preventing them from migrating out of the pier

area further into the bay. Tidal studies conducted as part of the Pier 6 IRM indicated that

groundwater flow in this area is toward the bay (eastward) during low tide and landward

(westward) during high tide (Dan Raviv Associates, Inc. 1995b). This back-and-forth motion

may result in static conditions for the floating NAPL identified in the two smaller plumes,

resulting in no net flow into the bay.

The dissolved constituents are capable of undergoing biodegradation. Biodegradation

is most likely enhanced in this area due to the influx and cycling of groundwater by the tides.

Tidal flushing could result in constant replenishment of dissolved oxygen to the shaDow

groundwater, thereby enhancing aerobic degradation.

It is likely that the dissolved constituents are being biodegraded by aerobic processes

in the tidally influenced groundwater zones adjacent to the piers; it is not currently known if

the combination of biodegradation and the back·and-forth tidal motion completely removes

dissolved constituents prior to discharge to the bay.

7.2.2 Low Sulfur and Solvent Tank Fields

The inter-media relationships and contaminant fate and transport hypotheses for the Low

Sulfur andSoJvent Tank Fields are discussed below.

7.2.2.1 Contaminant Relationships

There appears to be a strong correlation between NAPL and groundwater quality with

respect to VOCs, but ,little correlation (with the possible exception of naphthalene) between soil

and groundwater quality in this area. .BTEX and two chlorinated VOCs were reported in

GERAGHTY & MILLER, INC.
ft
\..

TIERRA-B-000700



7-7

groundwater samples from monitoring wells in the Low Sulfur and Solvent Tank Fields.

Concentrations of these constituents in groundwater were relatively high, as follows: benzene (73

to 710 ugIL), ethylbenzene (12,000 ugIL), and xylene (2,300 to 38,000 ugIL). These VOCs were

identified as being primary constituents of the NAPL observed in the area (Dan Raviv Associates,

Inc. 1993b). Thus, components of the NAPL appear to be partitioning into the groundwater and

contnbuting to a dissolved phase plume. The chlorinated VOCs, 1,2-DCE (11,000 ugIL) and vinyl

chloride (3,700 ug'L), were detected in one groundwater sample. The source of these constituents

is not readily apparent. None of these chlorinated VOCs was reported in soil samples in

concentrations that exceeded the soil cleanup criteria.

Naphthalene appears in groundwater at two locations at concentrations of 73 and 180

ugIL. 2-Methylnaphthalene and 2,4-dimethylphenol also exceeded the groundwater criteria at one

location. Naphthalene was identified by DRAl (1993b) as. being the most .prevalent SVOC

constituent of the NAPL present in the Low Sulfur and Solvent Tank Fields (Dan Raviv

Associates, Inc. 1993b). Naphthalene exceeded the impact to groundwater soil cleanup criterion in

a subsurface soil sample from one location in the Solvent Tank Field. Naphthalene in soil may be

contributing to dissolved phase naphthalene, but is probably relatively insignificant compared to

naphthalene partitioning from NAPL. Conversely, naphthalene associated with the NAPL (plume

No.4) may be adsorbing to soils during rises in water levels and then dissolving into groundwater.

1,2-Methylnaphthalene and 2,4-dimethylphenol may also be present in the NAPL. Neither of these

two constituents was reported in exceedance of the criteria in soil. Benzo(a)pyrene was reported

in soil in exceedance of the non-residential soil cleanup criterion at one location in the Solvent Tank

Field. The absence of benzo(a)pyrene in groundwater indi~es that this compound is not

partitioning to the dissolved phase.

There is little correlation between NAPL, soil quality, and groundwater quality with respect

to metals. Of the metals reported in groundwater (antimony, arsenic, beryllium, cadmium,

chromium, cobalt, and lead), only arsenic was detected in soil in exceedance of the non-residential

soil cleanup criterion at one location. Lead, which was identified in NAPL, was detected in
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exceedance of the NJDEP groundwater quality criteria in a groundwater sample from only one

location.

7.2.2.2 Contaminant Fate and Transport

Most of the contaminants detected in soil [i.e., arsenic, copper, and benzo(a)pyrene] in the

Low Sulfur and Solvent Tank Fields will tend to stay adsorbed in soil and will not partition to

groundwater. Naphthalene may potentially partition from soil to groundwater, although this

mechanism is probably not significant compared to partitioning from NAPL if it is present.

Naphthalene was found in exceedance of the criteria in one soil sample and two groundwater

samples in the area. The NAPL observed in the area (plume No.4) contains BTEX, naphthalene, a

variety ofPAHs, and lead. Based on the groundwater sampling results, the NAPL appears to be

acting as a source of VOCs partitioning to groundwater. Soluble constituents (benzene,

ethylbenzene, xylene, and naphthalene) were detected in groundwater in exceedance of the NJDEP

groundwater quality criteria

The dissolved constituents in groundwater are capable of undergoing biodegradation.

Carbon dioxide and methane concentrations are elevated in Monitoring WeDs MW6, MW9, and

MWIO, which indicates significant anaerobic biodegradation.

Although the regional groundwater flow is radial toward Upper New York Bay and the

Kill Van Kull, migration ofthe floating NAPL plume in the vicinity of the Low Sulfur and Solvent

Tank Fields appears to be limited. Based on the most probable source(s) of the NAPL in this area

(i.e., historical spills in the tank fields prior to 1967 when gasoline was stored in the tank fields, and

in 1979 when Tank 1066 released fuel oil), the floating NAPL plume does not appear to be

migrating. Despite the relatively low density of the NAPL, the floating NAPL plume may be

stabilized or contained within the apparent trough created in the shallow groundwater surface. The

local trough may be the result of elevated hydraulic heads and tidal influence along areas of more

permeable backfill along the northern and southern boundaries of the area
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The floating NAPL plume (plume No.4) is creating an associated dissolved phase plume.

The extent of the dissolved phase constituents in the groundwater is not fully known. Dissolved

NAPL constituents were detected in groundwater samples collected from the furthest

downgradient monitoring weDs along the southern boundary of the tank field. Based on the

apparent local groundwater flow regime. the potential for off-site migration of dissolved phase

constituents exists. There is evidence" that anaerobic biodegradation processes are active in the

vicinity Df the Low Sulfur and Solvent Tank Fields, so the dissolved constituents are being

degraded as they migrate, lowering their concentrations. Implementation of an IRM and other

natural attenuation mechanisms (e.g., adsorption) will also help to limit the migration of

constituents off-site.

7.2.3 General Tank Field

The inter-media relationships and the fate and transport hypotheses of contaminants in the

General Tank Field are discussed below.

7.2.3.1 Contaminant Relationships

With the exception of naturally occurring constituents (e.g., sodium, chloride, iron, and

manganese), groundwater exceedances are limited to TPH at four locations (ranging from 5 to 121

mgIL) and benzene at one location (2 ugIL). The presence of naturally occurring constituents at

relatively high concentrations is probably related to the geochemistry of the fill and this area's

history and proximity to the shoreline. Prior to development of Constable Hook, the General Tank

Field area was submerged by the waters of Upper New York Bay.

Wrth the exception of TPH detected in relatively high concentrations in soil and

groundwater, there is no correlation between specific constituents detected in soil and groundwater

or the occurrence of NAPL. The metals and benzo(a)pyrene detected in soil have not been

detected in groundwater, and the NAPL is apparently not a source of soluble constituents that

partition to groundwater.
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7.2.3.2 Contaminant Fate and Transport

Most of the contaminants detected in soil in the General Tank Field [arsenic, lead,

benzo(a)pyrene] will tend to stay adsorbed in soil and will not partition to groundwater. The

exception is TPH Extremely high levels ofTPH in soil have leached to the groundwater below the

General Tank Field. The two NAPL bodies (plumes No. 5 and 6) in this area are not believed to

be sources of contaminants to groundwater because the No. 6 fuel oil that appears to comprise

these plumes does not contain appreciable soluble constituents for which there are groundwater

standards. Only xylene in the subswface soil exhibits the potential to leach to groundwater, but it is

not observed in groundwater in excess of the applicable standard.

The lack of soluble organic constituents in groundwater beneath the General Tank Field

may be related to natural degradation activities. The presence of elevated methane, carbon dioxide

(C(h), and sulfide in relatively high concentrations suggests that the decay of hydrocarbon

constituents in the subsmflJce by anaerobic respiration of microorganisms is possible.

The NAPL bodies (plumes No. 5 and 6) will potentially migrate to the north and east

under the influence of groundwater flow, but migration will be significantly hindered by the high

viscosity of the NAPL. The current NAPL plume bodies may be under equilibrium conditions, i.e.,

not migrating or growing appreciably over time.

7.2.4 AV-Gas Tank Field and Domestic Trade Am. Pneludes Southern Part of
Interceptor Trench)

Contaminant relationships and fate and transport hypotheses for the AV~Gas Tank Field

and Domestic Trade Area are discussed below.
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7.2.4.1 Contaminant Relationships

With the exception ofTPH, there is no correlation between observations of soil quality and

groundwater quality in the AV-Gas Tank Field and the Domestic Trade Area. Groundwater quality

beneath the AV-Gas Tank Field Area has not been evaluated due to the widespread presence of

NAPL in monitoring weDs and temporary well points installed in the area. The presence ofNAPL

and soil contamination in the AV-Gas Tank Field appear to be related.

7.2.4.2 Contaminant Fate and Transport

Most of the contaminants detected in soil in this area [ie., arsenic and benzo(a)pyrene] will

tend to stay adsorbed in soil and will not leach to groundwater. TPH was the only constituent

observed in relatively high concentrations (i.e., above NJDEP criteria) in both soil and

groundwater. The low carbon dioxide and methane concentrations in the one monitoring well

sampled in the Domestic Trade Area suggest that little biodegradation is taking place, which may

indicate that there is either limited organic contamination to act as a substrate for biological activity

or oxygen levels may be insufficient to support aerobic bacteria.

The NAPL body (plume No.7) located along the plant perimeter in the AV-Gas Tank

Field is migrating under the influence of groundwater flow. The western portion of this NAPL

body is apparently captured by the interceptor trench. The eastern portion of this NAPL body

should be investigated with regard to potential off-site migration. Although Figure 4-6 does not

depict off-site migration of groundwater in this area, the potential for off·site migration does exist

Dissolved constituents in groundwater may be migrating off-site; however, due to the

presence ofNAPL, dissolved constituents were not analyzed in the AV-Gas Tank Field. Dissolved

organic constituents (other than TPH) were observed in one monitoring wen in the Domestic

Trade Area.
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7.2.5 Asnhalt Plant and Chemicals Plant Ondudes Utility Area)

Contaminant relationships and fate and transport hypotheses are discussed below for the

Asphalt Plant and Chemicals Plant Area.

7.2.5.1 Contaminant Relationships

Chlorobenzene appears in groundwater at a relatively high concentration (7,100 ugIL); it is

poSSIble that this ch1orobenzene is related to the chlorobenzene detected in soil, particularly the

high concentration (980,000 uglkg) detected in the northern portion of the Chemicals Plant. It

does not appear that ch1orobenzene fOWld in groundwater is related to NAPL, since the higher

concentrations detected are not located downgradient of the NAPL plumes in this area (plumes

No.8 and 9). A sewer investigation report by Sandaq, Inc. (1986) cited that chlorobenzene used

at the Chemicals Plant was in the sewer system. However, although unrelated to this area, NAPL

samples collected from monitoring wells at the interceptor trench area and Pier 7 IRM areas did

show ch1orobenzene present at concentrations up to 21,000 ugIL. The chlorobenzene was used

solely at the Chemicals Plant and probably migrated to the pier area by way of the sewer system.

Benzene detected in groundwater above the standard at one location did not have any related soil

exceedances in this area. Chlorobenzene, 1,4-dich1orobenzene, and naphthalene were detected in

soil above the impact to groundwater criteria and are also present in groundwater above New

Jersey standards. _The widespread benzo(a)pyrene exceedances in soil are apparently bound in the

soil and, due to the chemil2l properties of benzo(a)pyrene (i.e., its high organic carbon partition

coefficient), it is not expected to partition to groundwater. No monitoring wells are located

inunediately downgradient of the soil sample in the Chemicals Plant that showed high

concentrations of xylenes, dichlorobenzene., and naphthalene, but a nearby monitoring well located

in a sid~gradient direction did show exceedances for 1,4-dich1orobenzene and naphthalene.
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7.2.5.2 Contaminant Fate and Transport

Most of the contaminants detected in soil in this area [i.e., benzo(a)pyrene, arsenic] will

tend to preferentially stay adsorbed to soil rather than partition to groundwater. Constituents that

may be potentially leaching from soil to groundwater include chlorobenzene, 1,4-dichlorobenzene,

and naphthalene. The chlorobenzene detected in subsurface soil, and to a lesser extent some of the

other constituents detected in the Chemicals Plant, have the potential to leach to groundwater. The

two NAPL plumes (plumes No.8 and 9) have specific gravities of lube oil, NO.6 fuel oil, or

asphalt, which do not have appreciable soluble constituents for which there are groundwater

standards.

The dissolved constituents are capable of undergoing biodegradation. This is supported by

the high methane and carbon dioxide concentrations in nearby Monitoring Well GMMW3,

suggesting that anaerobic biodegradation is occurring in the interior of this area.

The NAPL bodies (plumes No. 8 and 9) are migrating under the influence of groundwater

flow. The apparent No.6 fuel oil or asphalt plume under the interior portion of the Chemicals

Plant (plume No.8) has the potential to migrate to the east and southeast, but given the low

penneability of the fill and high viscosity of the NAPL, it is migrating very slowly, if at all. The

lube oil plume located south of the Chemicals Plant (plume No.9) also has the potential to migrate

to the southeast, and there is a potential that it may migrate from the Utilities Area onto a small

comer of off-site property. Similar to Plume No.8, this NAPL body is moving very slowly, if at

all.

7.2.6 No.3 Tank Field

Contaminant relationships and fate and transport hypotheses for the No.3 Tank Field are

discussed below.
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7.2.6.1 Contaminant Relationships

Chlorobenzene appears in groundwater at relatively high concentrations (270 to 14.000

ugIL); it is possible that this chlorobenzene is related to high concentrations detected in soil (35,000

to ))0,000 ug/kg). The benzene detected at concentrations ranging from 5 to 170 ugIL in

groundwater may have leached from soil, due to the benzene exceedances found in soil (11.000

uglkg maximum). Some· of the benzene detected may be present as a result of dissolution from

NAPL bodies, but otherwise NAPL does not appear to be loading high concentrations of dissolved

constituents to groundwater. Chromium observed above the 1~mglkg criterion for soil was also

detected in groundwater in excess of the groundwater quality standard. Arsenic was also observed

in soil and groundwater in excess ofthe respective criteria

7.2.6.2 Contaminant Fate and Transport

The NAPL plume (plume No. 10) may be a source of VOCs to partition to groundwater,

since it has a specific gravity similar to kerosene. The kerosene-like product has the potential to

migrate to the south and southeast; a portion of this NAPL body may have already migrated off-

site, as discussed in the IRM report (Geraghty & Miller. Inc. 1995a).

DissoJved constituents in groundwater are being transported with groundwater flow to the

south and southeast. There is evidence of anaerobic biodegradation, so it is likely that the

chlorobenzene and benzene concentrations are being reduced as they migrate in groundwater. The

potential for off-site transport of chlorobenzene exists along the southern and southeastern edge of

the No.3 Tank Field, where dissolved chromium may also be transported off-site.

7.2.7 No.2 Tank Field and Main Building Area Pneludes Northern Part orIntereeptor
Trench

The inter-media relationships and contaminant fate and transport hypotheses for the No.2

Tank Field and Main Building Area are discussed below.
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7.2.7.1 Contaminant Rdationships

Benzene, xylenes, 2-methylnaphthalene, and naphthalene were reported in one

groundwater sample fro", the No. 2 Tank Field, upgradient of the interceptor trench. Xylenes

exceeded the impact to groundwater criterion in a subsurface soil sample collected from the eastern

portion of the No.2 Tank Field. It is poSSIble that the xylenes present in subsurface soil, at least at

this location, may be leaching to groundwater. Analytical results ofNAPL samples collected from

the Avenue J Sump and Sump A of the interceptor trench indicate that the primary constituents of

the NAPL in this area (plwnes No. 11 and 12) are chlorobenzene, ethylbenzene, toluene, xylene, n-

propyJbenzene, and a suite ofPAHs (Dan Raviv Associates, Inc. 1995a). ]t does not appear that

the benzene, 2-methylnaphthalene, and naphthalene reported in the groundwater are related to the

NAPL coUected by the interceptor trench, since the monitoring well from which this sample was

analyzed (Monitoring Well GMMW2) is located a significant distance upgradient of the interceptor

trench and the NAPL plumes. These dissolved phase constituents may be remnants of a source

further upgradient of the area. Lead exceeds the non-residential soil cleanup aiterion in subsurface

soil at two locations in this area. Lead does not appear in groundwater. Copper, total chromium,

and hexavalent chromium, which were detected in subsurface soil samples in tlUs area in

exceed.ance of the criteria or comparative values, were not detected in groundwater. These

obselVlltions support the interpretation that these metals do not appear to be leaching from soil to

groundwater in this area. Arsenic was reported in excess of the non-residential soil cleanup

criterion in one soil sample from the eastern Main Building Area, Dissolved arsenic was also

reported in one groundwater sample collected from a well upgradient of this area. However, it is

difficult to make an assessment based on these two data points as to whether arsenic is leaching

from the soil.

Dissolution of constituents from the two NAPL bodies in the area may be occurring locally

in the vicinity of the interceptor trench. Groundwater samples were not collected from immediately

adjacent wells because of the presence offloating NAPL.
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7.2.7.2 Contaminant Fate and Transport

Most of the contaminants detected in soil in this area (i.e., arsenic, chromium, copper, lead,

and thallium) will tend to stay adsorbed in soil and will not leach to groundwater. Xylenes are the

most likely constituent to potentially leach from soil to groundwater. The two NAPL bodies

(plumes No. 11 and 12) located along the northeastern boundary of this area appear to be capable

of contributing dissolved phase constituents (e.g., benzene, chlorobenzene, xylene) to groundwater

at the boundary. This phenomenon cannot be confinned using the available groundwater data in

these areas since flow is coDected by the Interceptor Trench and further downgradient areas are

off-site. Indicator parameter results for one groundwater sample from this area suggest that

conditions appear to be suitable for biodegradation.

The two NAPL plumes (plumes No. 11 and 12) are migrating under the influence of the

prevailing groundwater flow direction to the northeast. As discussed in the Interceptor Trench

NAPL IRM report, pumping of the trench only affects those weDs nearest to the trench and does

not alter regional groundwater flow. The results of the performance evaluation of the interceptor

trench indicated that the section of the trench in this area is effective in capturing these NAPL

bodies (Dan Raviv Associates, Inc. 1995a).

Dissolved constituents (e.g., benzene and xylene) in the groundwater are being transported

with groundwater flow to the northeast. Dissolved phase contaminants will ultimately be captured

by the interceptor trench. Although insufficient data exist to evaluate if active bioattenuation of

dissolved phase constituents is occurring in this area., conditions appear to be suitable for

biodegradation.

7.2.8 "An-Hill Tank Field

The inter-media relationships and fate and transport hypotheses for contaminants detected

in the nAn_Hill Tank FJeld are discussed below.

GERAGHTY & MILLER, INC.

TIERRA-B-000710



7-17

7.2.1.1 Contaminant Relationships

Arsenic and TPH exceed the NJDEP soil cleanup criteria in surface and subsurface soil

samples analyzed. The arsenic was not detected in groundwater in excess of the groundwater

quality standards, indicating that it does not appear to be leaching into the groundwater. TPH does

appear to be leaching to the groundwater.

Based on the specific gravity (0.82) of the floating NAPL in this area. the NAPL is similar

to diesel. Exclusive. of iron and manganese, which appear to be regionally elevated in groundwater,

benzene, xylenes, 2-methylnaphthalene, naphthalene, and dissolved lead (estimated 17.8 ugIL)

were the constituent exceedances in groundwater. Although these constituents were observed

upgradient ofNAPL Plume No. 13, it is possible that the floating NAPL contributed dissolved

phase benzene to the groundwater.

The PARs [benzo(a)anthracene, benzo(a)pyrene, and benzo(a,h)anthracene] detected in

subsurface soil indicates that the NAPL is adsorbing to the soil in the vadose zone and capillary

fiinge.

7.2.1.2 Contaminant Fate and Transport

The arsenic detected in soil in this area will tend to stay sorbed in soil and will not leach to

groundwater.

The floating NAPL plume (plume No. 13) appears to be acting as a source of dissolved

phase benzene to partition to groundwater, since it has a specific gravity similar to diesel fuel and

benzene also appears in groundwater downgradient of the NAPL plume. Dissolved VOCs and

SVOCs are capable of undergoing biodegradation under either aerobic or anaerobic processes,

assuming that suitable conditions prevail. One groundwater sample was coUected from an

upgradient monitoring weD in the "A"-HiU Tank Field. Although it is not possible to demonstrate
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that biodegradation is occurring in this area based on the results of one weU. values of 00 (7

mgIL) and pH (6.15) are consistent with a potential for aerobic degradation.

If the local groundwater divide interpreted in this area exists as shown on Figure 4-6, part

of the floatingNAPL plume (plume No. 13) has the potential to spread and migrate to the east and

northeast toward the Main Building Area. This portion of Plume No. 13 would ultimately be

captured under the hydraulic influence of the interceptor trench, thereby preventing it from

migrating off-site. In addition, a component of the NAPL plume located west of the interpreted

groundwater divide has the potential to flow to the southwest. This will be further investigated

during Phase m. Given the low permeability of the fiJ1 and viscosity of the NAPL, the plume is

migratingvery slowly, ifat all.

7.2.9 Lube Oil and Stockpile Area Ondudes Plattv Kill Canal)

The interpmedia relationships and fate and transport hypotheses for contaminants

detected in the Lube Oil and Stockpile Area are discussed below.

7.2.9.1 Contaminant Relationships

There is very little relationship between the compounds detected in soil in the Lube

Oil/Stockpile Area and the' compounds detected in groundwater. No VOCs were detected in

soil at concentrations above the impact to groundwater criteria, although there were a few

low exceedances of the groundwater standard for benzene in shallow monitoring wells. There

were numerous exceedances for PAHs and metals in both shallow and subsurface soil

samples. Two SVOCs [benzo(b)f1uoranthene and pyrene] were detected in soil at

concentrations above the impact to groundwater criteria, but these compounds were not

identified at elevated concentrations in groundwater samples. The only metal detected in soil

that may be partitioning into groundwater is arsenic, which was detected in one groundwater

sample at a concentration an order of magnitude above the groundwater quality standard.
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The lack of VOCs in soil samples and the presence of VOCs in groundwater indicates

that the source of the VOCs in groundwater is probably related to historical spills or NAPL

plumes that have been recently identified. The source of the VOCs is probably not related to

ongoing leaching from soils.

7.2.9.2 Contaminant Fate and Transport

NAPL floating on the shallow water table and NAPL identified in the confined

intermediate zone has the potential to move toward and eventually discharge to the Platty Kill

Canal. Dissolved constituents that are most likely associated with these NAPL bodies also

have the potential to eventually discharge to the Platty Kill Canal. However, none of the

shallow wells located directly adjacent to the canal contains floating NAPL. IRM studies

conducted in the Platty Kill Canal Area found that the tidal influence on the shallow water

table is limited to wells located directly adjacent to the canal~these gradient and flow reversals

were observed (Dan Raviv Associates, Inc. 1994b). However, although the potential exists,

no migration of NAPL in the shallow groundwatt"J"zone ~o Platty Kill Canal bas been

observed.

A laterally continuous and relatively thick clay and silt layer exists beneath the Platty

Kill IRM Area. This layer separates the unconfined and confined zones and provides a

confining layer to the deep zone (Dan Raviv Associates, Inc. 1994b). The lateral continuity of

the clay and silt layer was confirmed by tidal and pumping test water-level measurements that

suggested a lack of hydraulic connection between the two zones. Tidal influence was

observed in all of the deeper intermediate zone monitoring wells. A dampened tidal amplitude

and a succession of longer delay times was observed in these wens as distance from the canal

increased. These tidal effects provide a tidal barrier between the confined zone and the Platty

Kill Canal, effectively preventing the discharge ofNAPL from this deeper zone to the canal.

Very little DO was detected in both the shallow (0.7 mgIL) and intermediate

groundwaters (1.0 mgIL). Both of these zones contained little to no methane and moderate
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concentrations of carbon dioxide. suggesting that tittle biodegradation is taking place due to

lack of significant substrate or not enough oxygen to support aerobic biological activity.

The absence of floating NAPL in monitoring wells located downgradient and adjacent

to the Platty Kill Canal indicates that the floating NAPL in all of the identified plumes is well

defined and is not posing an imminent threat to the nearby surface-water bodies. Both the

NAPL and dissolved constituents have the potential to flow toward the Platty Kill Canal. but

IRM studies indicate that tidal effects are effectively preventing discharge into the canal.

7.2.10 Pier No.1 Area (Includes Helipad)

The contaminant relationships and fate and transport hypotheses for the Pier No.

Area are discussed below.

7.2.10.1 Contaminant Relationships

One soil sample from the Pier No. 1 Area contained exceedances for several PAHs and

arsenic. Low concentrations of PAIls (below the groundwater quality standard) were

identified in the shallow groundwater sample from existing Monitoring Welt EBI. indicating

that these compounds are not partitioning in significant quantities to shallow groundwater.

Several chlorinated compounds. including TCE. PCE. 1.2-DCE, and vinyl chloride. were

identified at elevated concentrations in the groundwater sample from intermediate Monitoring

Well GMMW2II. These compounds were not detected in soil samples collected in this area,

nor were they detected in the TCL analysis ofNAPL collected from the shallow water-bearing

zone (Dan Ralviv Associates, Inc. 1995d). The source of the chlorinated compounds is

unknown. The pesticide, alpha~BHC. which was also detected in the intermediate

groundwater sample may have been mobilized by the presence of the other dissolved

chlorinated compounds.
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7.2.10.2 Contaminant Fate and Transport

NAPL (plume No. 17) floating on the shallow water table and the dissolved

constituents detected in shaDow and intermediate monitoring weIls have the potential to move

toward. and eventually discharge into, the KiIl Van Kull Waterway. Bulkheading instaIled to

depths of 40 to 60 feet in the area of the old Pier No.1 appears to channel groundwater

movemept toward the deteriorated portion of steel sheet pile bulkhead near the Salt Water

Pumping Station.

The dissolved constituents are amenable to biodegradation. Biodegradation is most

likely enhanced in this area due to the influx and cycling of groundwater by the tides. Tidal

flushing could result in a constant supply of dissolved oxygen to the dissolved-phase portion

of the plume, thereby enhancing aerobic degradation.

Both floating NAPL and dissolved constituents in gr~undwater have the potential to

migrate and eventually discharge to the Kill Van KuIl Waterway. NAPL (plume No. 17)

migration is significantly hindered by the tidal reversal of groundwater flow and also by the

bulkheading that has been installed along the local western. central. and eastem shores. The

IRM studies indicate that the eastern bulkheading is in poor. deteriorating condition, and

NAPL and groundwater do have the potential to migrate and possibly discharge to the KiD

Van Kull Waterway in this direction. The western and southern shore bulkheads are deeper.

extend to clay layers, are constructed with concrete, and are in better condition, forming an

effective barrier to migration.

The chlorinated VOCs detected in Intermediate Monitoring Well GMMW211 have the

potential to be transported to the KiD Van KuIJ Waterway. However, the migration will be

retarded by attenuation and by tidally influenced reversals in gradient. Any chlorinated VOCs

that ultimately discharge to the Kill Van KuU Waterway win be immediately diluted to

concentrations below detection limits due to the enormous flow in this surface-water body and

the extremely low groundwater discharge rates from the intermediate water-bearing stratum.
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7.3 POTENTIAL REMEDIAL REQUmEMENTS FOR NAPL

This section describes the goals of remediation specific to the NAPL plumes delineated

at the site. NAPL plumes that warrant mitigation in accordance with the established goals are

identified, followed by a list of potential remedial technologies that could satisfy the remedial

objectives.

7.3.1 Remedial Goals for NAPL

NAPL remedial decisions for the Bayonne Plant will be guided by the following

remedial goals:

• Intercept off-site migration and reduce potential off-site exposure.

• Reduce potential on-site exposure to workers either by direct contact or other

concerns (e.g., explosion or vapor generation).

• Eliminate sources of dissolved groundwater contamination if it is a threat to

significant resources.

• Mitigate significant volumes of NAPL where recoverable by practical means

before it becomes more difficult to recover.
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7.3.2 NAPL Areas That Warrant Remediation

Listed below are the areas of the Bayonne Plant with NAPL plumes that warrant

remediation in accordance with the goals described above. These plumes are enumerated

consistent with Figure 5-5 and Tables 5-10 and 7-1.

Area Plume No.
Remedial Goal(s)
To Be Addressed

Piers and East Side 1,2,3
Treatment Plant

Off-site migration.

Low Sulfur and 4
Solvent Tank Fields

On-site exposure.
Significant volume.
Probable dissolved migration.

AV·Gas Tank Field 7 Off-site migration.

Utilities Area 9 Off-site migration.

No.3 Tank Field 10 Off·site migration.
On-site exposure.

"A"-Hill Tank.Field 13 Significant volume.
Probable dissolved migration.

StockpiJelPlatty Kill Area 15, 16 Eventual off-site migration.

Pier No. 1 Area 17
(Helipad)

Off-site migration.

Each of the areas listed above except Plume No. 15 has been investigated during IRM

studies and wiDremain a focus of remedial efforts. Plumes 5,6,8, and 14 appear to be stable

on-site at present. Plumes 1I and 12 seem to be controlled by the Interceptor Trench. These

will be further characterized during subsequent phases of the RI.
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7.3.3 Potential Remedial Technologies for NAPL

The following remedial technologies win be considered for NAPL mitigation at the Bayonne

Plant:

• Conventional recovery/contairunent in wells by either pumping of total fluids

(single pump), dual phase pumping (two pumps), or passive skinuning.

• Vacuum-enhanced recovery by low vacuum (generally less than 5 psi), with a

skimmer pump for NAPL recovery only.

• Vacuum-enhanced recovery by high vacuum (generally greater than 10 psi), for

NAPL and water recovery.

• Horizontal weUs.

• Interceptor trenches with either passive skinuning or pumping.

• Impermeable barriers to funnel NAPL migration to a collection well or trench.

• Natural attenuation.

7.4 DATA GAPS FORNAPL REMEDIATION

Some or all of the following data gaps will need to be addressed for each NAPL body

listed in Section 7.3.2 (NAPL Areas That Warrant Remediation) to design optimal remedial

systems for NAPL mitigation:
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• The actual extent of the NAPL body in the vertical plane (i.e., apparent versus true

NAPL thickness) by perfonning bail-down tests in existing wells.

• The horizontal extent of some of the NAPL bodies, particularly the southermnost

NAPL plume in the No.3 Tank Field (plume No. 10 on Figure 5-5), as noted in

the NAPL m.M report (Geraghty & Miller, Inc. 1995a).

• The mobile Of static nature of some of the NAPL bodies and the direction of

migration, through continued monitoring of existing wells and additional wells

installed during subsequent phases ofthe RI.

• Hydraulic characteristics of the saturated subsurface materials through pumping

tests, slug tests, and physical testing (e.g., grain size distribution) .. '

• Physical and chemical characteristics of the NAPL, through laboratory analysis.

These data gaps will be addressed in formulating work plans for subsequent phases of

theRI.
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Table 3·2. Summary of Operational Area Prefix Codes, Phase IA Remedial Investigation,
Bayonne Plant, Bayonne, New Jersey.

Zone Operational Area Prefix Codes Prefix Code
Exceptions·

AHTF . -A--Hill Tank Field AHTF

LO lube Oil Area LO,LA

Pl Pier No. 1 Area PNl LA el)

N2TF No.2 Tank Field N2TF

AP Asphalt Plant AP N3TF (1)

AGTF AV·Gas Tank Field AGTF

ECP Exxon Chemical Plant ECP EC2 (1)

N3TF No.3 Tank Field N3TF EC (1)

GTF General Tank Field GTF EGTFm

STF Solvent Tank Field STF GF(1)

PEST Piers and East Side PEST
Treatment Plant

DT Domestic Trade Area DT

MB Main Building Area MB PS (1)

MDC MDC Building Area MDC

U Utilities Area EC (2), T998 (1)

55 Stockpile Area 55 LO (1)

* Prefix code exception with number of prefix code exceptions indicated in parentheses.

G:IN'fIOJECT\EXXON'MJ021 2.o.e I '003'I'R£f1XJlUl
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Table 3·1. Number of Analyses Conducted for Phase IA Soil and Groundwate~ Samples, Bayonne Plant, Bayonne, New Jersey.

TPH TCl TCl TCl TAL 1.2.7 Total 2 Hexavalent 2 Wet Dissolved
Matrix VOCs3 SVOCs Pesticides/PCBs Metals Chromium Chromium Chemistry· Gases &

~
Phase IA RI Soil Borings 155 91 92 88 88 153 125 NA NA

(84locations I

IRM Soil Borings 28 17 16 17 24 28 16 NA NA

(14locations)

Groundwater

Phase IA Rl Wells 21 21 21 21 216 • 21· 217 17 17

Phase IA RI Drivepoints 13

Existing Wells 10 10 10 106' 10 I 10 10 10

QA/QC samples (i.e., replicates, matrix spikelmatrix spike duplicates IMSIMSDs), field blanks, and trip blanks) are not included.

QA/QC Quality assurance/quality control.
TPH Total petroleum hydrocarbons.
TCl Target compound list.
VOCs Volatile organic compounds.
SVOCs Semlvolatlle organic compounds.
PCBs Polychlorinated biphenyls.
TAL Target analyte list.
NA Not analyzed.
, Does not include chromium analysis, which are tabulated separately.
2 Unless otherwise indicated. groundwater samples were analyzed for dissolved constituents. A subset of the number of dissolved

samples were also analyzed for total constituents, as indicated in parentheses and italics.
Include miscellaneous alcohols and site-specific compounds.
Wet chemistry parameters consist of chloride. alkalinity. sulfate, sulfide, total dissolved solids, biological oxygen demand, chemical
oxygen demand, nitrate, phosphate. total organic carbon, ammonia. total iron. and total manganese.
Dissolved gases consist of carbon monoxide. carbon dioxide. dissolved oxygen. methane, and nitrogen dioxide.
A total of 28 groundwater samples was analyzed for total and dissolved iron and manganese.

One sample was also analyzed as a total due to the high turbidity.

I

•
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Page' of 3

Table 3.4. Location and Rationale for Relocation of Phase IA Soil Borings and Monitoring Wells, Bayonne Plant, Bayonne, New Jersey.

Location 1.0. Distance and Direction Moved
from Formefly Proposed and

Approved Location

Rationale for Moving the Location Final Location Description

"A" Hill Tank Field

AHTFSB4 60 ft SE Surface water inside fire bank prevented access.

Lube Qil Area

LOSB1 220 ft SE Moved at request of John Boyer of the NJDEP
to area near spill culvert at Tank 411.

LQSB10 80 ft N Moved due to subsurface concrete.

LOSBIS 60ft W Moved into open area to complement spacing
between AI and lAM borings.

Losa'6 40 ft WSW Moved downgradient of documented spill or
release.

Pier No. , Area

PN1SB1 60 ft NW Moved north due to bulkheading along pier.

No. 2 Tank Fjeld

N2TFSB6 '00 ft ESE Moved to former process area.

Asphalt Plant Area

N3TFSB2 40 ft N Moved to previous truck loading rack on other
side of fence. Location was inaccessible due
to pipe racks and utilities.

Exxon Chemical Plant Area

EC2SB1 100 ft E Moved as close as possible to sanitary sewer
due to low overhead utilities at original location.

ECPSB5 100 ft WSW Moved downgradient Ita a gravel areal along
railroad loading area due tP poor access and
train traffic at original location.

North pf tank 516.

Northeast pf tank 41 1.

West of Control House at Lube Oil Area.

East of tank 57.

Southwest of tank 46.

Eest southeast of the Helipad Pier No. 1

East of tank 1001 .

East of truck loading rack.

East of the Exxon Chemical
Building No.2.

Northwest of tank 9'6.

See last paae for footnotes.
GERAGHTY & MILLER. INC.
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Table 3·4. location and Rationale for Relocation of Phase IA Soil Borings and Monitoring Wells. Bayonne Plant. Bayonne. New Jersey.

location 1.0. Distance and Direction Moved
from Formerly Proposed and

Approved location

Rationale for Moving the Location Final Location Description

No.3 Tank Fjeld

GMMW7 80 ft NE Moved towards area containing visually stained
soil.

West of GMMW16.

General Tank Field

GTFIRMB8 140 ft WSW Moved into the interior of the tank field to
complement spacing of IRM and RI borings.

Inside the firebank north of tank 1073.

GTFBIRMB18 60 ft E Moved to road edge due to overhead utilities. Northwest of electrical Substation No.3.

EGTFSBI 100 ft S Construction debris prevented access to
original location.

North of Substation No.3.

Piers and East Sjde
Treatment Plant Area

PESTSB1 40 ft W Moved to edge of former oil/water separator. East of Granular Activated Carbon Building.

PESTSB2 40ft W Moved to other side of fence due to pipe rack.

PESTSB3 200 It SW Moved based on access problems due to
bulkhead along pier. and also to complement
well spacing.

East of SUbstation No.4.

Domestic Trade Area

DTSB3 40ft W Moved due to low overhead utility line.

, Utilities Area

GMMW13 40ft W Moved to complement spacing with IRM borings. West of tank 998.

See last page for footnotes.

.ft.
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Table 3-4. location and Rationale for Relocation of Phase IA Soil Borings and Monitoring Wells. Bayonne Plant. Bayonne. New Jersey.

location 1.0. Rationale for Moving the location Final location DescriptionDistance and Direction Moved
from Formerly Proposed and

Approved location

Main Building Area

PSSB1

MBSB1

StockDileArea

GMMW12

SSB'

'50 ft NW Moved due to low overhead utilities and old
buried railroad ties; also to delineate the
extent ~f NAPl which was observed In the
• A· ·HIII Tank Field and Main Building areas.

North of the Paramins Store House.

40 ft N Moved due to proximity to Main BllUding. North of Main Building (middle of parking
lot).

185 ft NW Moved to complement spacing with ORAl wells. Stockpile Area.

100 ft ESE Moved due to access problem at original
location.

West of tank 404.

ft
SE
N
W
WSW
NW
ESE
E
NE
S
SW
NJDEP
RI
IRM
NAPl
ORAl

Feet.
Southeast.
North.
West.
West southwest.
Nonhwest.
East southeast.
East.
Nonheast.
South.
Southwest.
New Jersey Depanment of Environmental Protection.
Remedial Investigation.
Interim Remedial Measure.
Non-aqueous phase liquid.
Dan Raviv Associates. Inc.
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Table 3·5. Phase IA Remedial Investigation MonItoring Well Construction Details. Bayonne Plant. Bayonne, New Jersey.

Well Well Depth to

Screen Screen Total Depth of Depth to Top of Measuring Point Depth to Top of

Well and Casing Material Depth Screened Top of Bentonite Elevation- Top of Bedrock

Completion Diameter (20-slot of Well Interval Sand Pack Slurry Bedrock Elevation

WelllD Date linches) woundl 1ft bls) 1ft blsl 1ft blsl (ft blsl Ground Top of PVC (ft blsl (ft blsl

~

GMMWl 10/11/94 4 PVC 12.5 2.5 • 12.5 1.5 0.5 10.3 9.70 NA NA

GMMW2 10/12194 4 PVC 16.0 6.0 • 16.0 4.0 2.0 17.6 17.44 NA NA

GMMW3 10/26/94 4 PVC 17.0 7.0 • 17.0 5.0 3.0 15.9 15.17 NA NA

GMMW4 10/12/94 4 PVC 14.0 4.0 ·14.0 2,0 1.0 10.3 9.72 NA NA

GMMW5 10/18/94 4 PVC 13.0 3.0 • 13.0 2.0 1.0 9.7 9.26 NA NA

GMMW6 10113194 4 PVC 14.0 4.0 - 14.0 3,0 2.0 12.4 14.43 NA NA

GMMW7 10118/94 4 PVC 13.0 3.0 - 13.0 2.0 1.0 9.1 8.36 NA NA

GMMW8 10110/94 4 PVC 16.0 3.0 - 16.0 2.0 q) 9.4 8.80 NA NA

GMMW9 10110194 4 PVC 13.0 3.0 - 13.0 2.0 1.5 8.6 7.91 NA NA

GMMW10 10111/94 4 PVC 13.0 3.0 - 13.0 2.0 1.0 9.3 8.88 NA NA

GMMWll 10/27/94 4 PVC 15.5 5.5 - 15.5 3.5 2.0 11.8 11.58 NA NA

GMMW12 10112194 4 PVC 13.0 3.0 - 13.0 2.0 1.0 10.5 13.73 NA NA

GMMW13 10/12/94 4 PVC 13.0 3.0 - 13.0 2.0 1.0 9.8 11.85 NA NA

GMMW14 10/12/94 4 PVC 14.0 4.0 - 14.0 3.0 1.0 9.6 9.30 NA NA

GMMW15 10111/94 4 PVC 16.0 6.0 • 16.0 4.0 2.0 9.6 9.45 NA NA

GMMW16 10/17/94 4 PVC 12.5 2.5 • , 2.5 1.5 0.5 8.9 ".61 NA NA

GMMW17 1111194 4 PVC 12.5 2.5 - 12.5 1.5 0.5 8.8 10.91 NA NA

GMMW18 11/2/94 4 PVC 14.0 4.0 - 14.0 3.0 0.5 12.2 15.09 NA NA

GMMW19 11/2/94 4 PVC 12.0 2.0 - 12.0 1.0 0.5 8.3 11.12 NA NA

GMMW20 1111194 4 PVC 14.0 4.0 - 14.0 2.0 1.0 8.9 8.22 NA NA

Intermediate

GMMW211 11117/94 4 PVC 40.0 30.0 - 40.0 26.0 24.0 10.5 13.2 NA NA

GMMW231 12/30/94 4 PVC 65.0 55.0 ·65.0 53.0 51.0 15.8 15.14 NA NA

GMMW24' 11130/94 4 PVC 40.0 30.0 .40.0 26.0 24.0 9.4 8.93 NA NA

See last page for footnotes.

OMPIIOJECTlDOCONlNJ0212.040IJlATAIMWCONST ,XLS 0GERAGHTY & MILLER. INC.
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Table 3·6. Phase IA Remedial Investigation Monitoring Well Construction Details, Bayonne Plant, Bayonne, New Jersey.

Well Well Depth to
Screen Screen Total Depth of Depth to Top of Measuring Point Depth to Top of

Well and Casing Material Depth Screened Top of Bentonite Elevation" Top of Bedrock
Completion Diameter 120·slot of Well Interval Sand Pack Slurry Bedrock elevation

WelllD Date (inchesl woundt 1ft blst (ft blst (ft blst (ft blsl Ground Top of PVC (ft blsl (ft blsl

~

GMMW21D 12/9/94 4 PVC 107.0 97.0 • 107.0 93.0 89.0 10.9 12.43 110.0 -99.1

GMMW22D 12116/94 4 PVC 120.0 110.0 - 1io.o 108.0 105,0 10.7 10.37 120.0 -109.30

GMMW23D 12/29/94 4 PVC 110.0 100.0 • 110.0 98.0 90.0 15.3 15.29 117.0 -101.70

GMMW24D 11/30/94 4 PVC 128.0 118.0 - 128.0 115.0 112.0 9.4 8.85 129.0 ·119.6

" Based on National Geodetic Vertical Datum 1929.
PVC Polyvinyl chloride.
NA Not applicable.
ft bls Feet below land surface.
IRM Interim Remedial Measure.
NAPl Non·aQueousphase liquid.

Note: A summary of monitoring well construction details for IRM monItoring wells in the General Tank Field, No.3 Tank Field, Exxon Chemical
Plant IUtllities Areal and Lube Oil Area, was provided in the NAPL IRM Investigation Report (Geraghty & Miller, Inc., 1995a).

Q:\APIIOJ EcnVCXONINJ02 \ 2.0401D-.T -.IMWCONST .XLI
GERAGHTY & MILLER, INC.

TI ERRA-B-000739



Tible 4-1. Summlry 01 Wller·Level Melsuremenl. Collected on December 12, 1994, 81yonnl Pllnl. 81yonne, New Jersey.
Page' of 9

Low Tide (to:181 High Tide 116:151

WeD M'NurlnQ Point Producl M'lsuring Deplh to Oepth 10 Product Wiler-Table Elevilion Measuri"O Deplh to Depth to Product Waler·Table Elevation Wale, Leve' ," Commenls

DeliQnltion Bevlflo" DenlltV Time Product Wile' Thiclcneu (corre<:ted where Time Product WeIer ThIckness Icorre<:t1Hlwhere Difference wllh

(111"'.11 Igm/mLl lItbmpl lIt bmpl (feell 8ppllClblei lltbmpi lflbmpl (feetl Ippllclblel RlslnQTlde

Iftmsll (flmsll

..... lA '" MonIttlllngW".

IIJIIImX
GMMWl 9.70 0.885 11:45 3.39 4.16 0.77 11.22 16:66 3.42 4.19 0.77 11.19 -0.03 GMMW1'2I

GMMW2 17.4. HA 11:20 NA 3.92 NA 13,52 17:04 HA 3.96 NA 13.49 -0.03

GMMW3 16.17 0.970 9153 8.18 8.19 0.01 6.99 15:12 HA 8.20 NA 6.97 ·0.02 ECPS82'"

GMMW4 9.72 0.863 10:08 5.30 6.306 0.005 4.42 15:24 HA 5.33 HA 4.39 -0.03 GMMWS'tl

GMMw& 9.26 0.853 11:58 2.69 7.36 4.67 6.88 16:00 2.84 7.3t 4.67 5.93 0.05 GMMW5'"

GMMW8 14.43 HA 10:22 HA 10.05 HA 4.38 14:43 HA 10.1 HA 4.36 -0.02

GMMW7 8.38 0.841 11:42 2.70 7.51 4,81 4.90 15:56 2.64 . 7.67 4.93 4.94 0.04 GMMW7':1

GMMW8 8.80 NA 12:39 HA 4.62 HA 4.18 18:27 NA 4.60 HA 4.20 0.02

GMMW9 7.91 NA 12130 NA 4.89 NA 3.02 16:22 HA 4.90 NA 3.01 -0.01

GMMW10 8.88 NA 13:01 HA 4.68 NA 4,22 18:38 NA 4.83 NA 4.25 0.03

GMMWll lU8 NA 12:16 HA 8,69 NA 4.99 t8:14 NA 6.67 ''A 6.01 0.02

GMMW12 13.73 0.918 10:28 7.24 7.36 0.11 6.48 16;55 7.23 7.26 0.03 6.60 0.02 Ssel':'

GMMW13 11.85 0.886 11:35 4.00 4.02 0.02 7.85 16:47 NA 4.02 NA 7.83 -0.02 GMMW1'·'

GMMW14 8.30 NA 13:26 NA 3.85 NA 6.45 17:03 NA 3.81 NA 6.49 0.04

GMMW16 9.46 NA 10:10 NA 7.10 HA 2.36 15:27 NA 8.90 HA 2.55 0.20

GMMWt' 11.61 0.830 11:24 5.76 9.88 4.12 5.16 16:42 5.711 9.84 4.08 5.t6 0.01 GMMW1S':'

GMMWI7 10.9t NA 11:08 NA 4.83 HA 8.08 15:37 HA 4.88 HA 8.03 ·0.05

GMMW18 15.09 0.870 11:40 8.99 7.94 0.95 7.98 16:50 7.00 7.92 0.92 7.97 ·0.01

GMMWI9 11.12 0.853 11:30 5.85 5.86 0.01 5.27 16:45 HA 5.78 NA 5.34 0.07 GMMW5'"

GMMWZO 8.22 NA 1:l:47 NA 5.05 NA 3. t7 16:32 NA 6.04 NA 3.18 0.01

jOiljffiijdliii

GMMW21I 13.20 HA 10:23 HA 12.98 HA 0.22 15:011 NA to.1I HA 2.59 2.37

GMMW231 16,14 HI HI HI HI HI HI HI NI HI HI NI HI

GMM2241 8.93 Nt HI HI HI HI HI HI NI Nt HI Nt HI

see lilt Pili for footnotu.

o.~.nloOol'¥:IQ\'I''''1U-IL8
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Tlble 4-1. Summary of WllerolAvel Mlaautemen!' Collected on Dacember 12. 1994, Bayonne Plant. Bayonne. New Jersey. Plge 2 01 II

low TIde "0:181 Hlgtl TIde 116,151

Wall "'aurfng Point "'oduct Meawring Daplhto Depth to "'oduct Water-Table Elevltlon Measuring Depth to Dapthto PIoduet Wlter·Table Elevation Water level '" Comma"'1

Deslgnatlon £levatlon DenallY Time "'oduct Wlter Thickne.a loorrectad whlre Time "'oduet Water Thick ...... 'correctad where DIfference with

Itt mill IgmlmU "tbmpl (It bmpl Ifeell applicable' 1ft bmpl Iftbmpl Ifeetl applicable' FIlling Tide

Utmlll 1ft mall

""'e IA III MDIIlIaIntI W'" (continued I

J2IIa
GMMW21D 12.43 PIA 10:19 NA IU4 Noll 0.49 15:06 Noll 9.39 Noll 3.04 2.55

GMMW22.D 10,37 NI NI NI HI NI HI NI HI HI NI HI HI

GMMW23D 16.29 HI HI HI HI NI HI HI HI HI HI HI HI

GMMW24D 8,86 HI HI HI NI HI HI HI HI HI M HI HI

turf_Wat_MNaurlnDPCIlnt

SWMPI 3.36 HA 13:13 HA 2.5 HA 0.88 16:48 NA 1.45 NA 1.91 1.05

SWMP2 7.04
SWMP3 10.21 HA 10:03 NA 11.34 HA ·1.13 15:06 NA 8.04 NA 2.17 3.30

SWMP4 9.66 HA 10:04 NA 10.69 HA ·1.04 15:28 NA 7.28 HA 2.37 3.41

SWMPS 8.27 HA 9:35 HA 9.14 HA .(f.87 15:29 NA 6.01 Noll 2.26 3.13

SWMP6 11.91 HA 10:50 NA 11.22 PIA ·1.31 111:18 NA 7.74 HA 2.17 3.48

SWMP7 11.42 HA 11:43 NA 12.68 HA ·1.26 ,6:59 HA 9,97 NA 1.45 2.71

Ealatlng MonItClflr't Well

~
EBI 8.92 0.901 10:24 5.81 5.82 0.01 3. I I 15:07 Noll 5.80 NA 3.12 0.01 EB2'"

t El2 8.93 0.901 9:15 8.10 9.15 1.05 0.73 15:11 7.48 8.53 1.06 1.35 0.62 EB2'"

f EB3 U6 0.901 9:17 7.67 8.75 1.08 1.18 15:15 7.58 8.82 1.04 1.28 0.09 EB2'"

EB4 9.01 0.901 9:20 8.05 8.72 0.67 0.89 16:17 7.39 8.03 0.64 1.56 0.68 E82'"

f EBIi .9.09 0.901 9:23 8.20 8.58 0.38 0.85 15:20 7.58 7.97 0.39 1.47 0.52 EB2'"

f EBII 9.20 0.901 9:25 7.79 7.80 0.01 1.41 15:23 HA 7.93 NA 1.27 -0.14 EB2'"

E87 8.87 0.886 9:30 7.71 7.74 0.03 I. t8 15:25 7.77 7,18 0.01 1.10 .(f.OS EBRS'"

EB8 8.12 HA 9:32 NA 8.92 NA .(f.80 15:27 NA 5.94 NA 2.18 2.98

See 1.1t paga for footnotu.

8l\ot1'ROJten'\IJQCOIfVrIJOf' UN _"2\' ItJl,llfM .....
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Table 4-1. SI/Illmary01Water.Level Measurements Collected on Decemller 12, 1994. Bayonne Pllnl. Bayonna. New Jersey.
hge 30U

Low Tide 110:181 HighTide 116:151

W,II Me.suring Point Product Measuring Depth 10 Depth 10 PrOducl Water·Tallie £Illvatlon Measuring Depth to Deplh to Product Water·Table Bevalian Water Level,,, Comments

OUlgnation Elev.tlon Density Time Product Water Thickness {corrected where Time Ploduc1 Waler Thickness lcorrect.d where Diflerence wllh

Iltmsll IgmlmLJ 1ftbmpl (ft bmpl (feetl applicablel 1ft brnpl "t bmpl lIee1l applicableI Riling Tida

1ftmall [llmsll

biatlnO Menll~ W,,, Icontinuedl

SbiIIm:'t

tEBB 8.81 0.901 9:39 8.91 8.40 1.49 1.75 15:30 6.82 8.44 1.82 1.83 0.08 £82'"

010 8.78 0.885 9:49 4.32 7.42 3.1 4.10 15:36 4.34 7.41 3.07 4.09 -0.02 £Blt5'>1

Ell1 9.30 3.50 16:03 3.61 Well caved "'.

012 9.53 0.910 10:40 0.92 5.10 4.18 8.23 16:07 0.60 4.55 3.95 8.67 0.34 £B12'"

t El13 9.88 0.995 9:58 4.15 4.67 0.52 6,63 15:44 4.10 4.82 0.72 5.58 0.05 E813'"

Ea14 11.01 NA 10:56 NA 8.29 NA 2,72 16:20 NA 8,31 NA 2.70 -0.02

t Eall1 9.74 NA 11:07 NA 9.44 NA 0,30 18:25 NA 7.69 NA 2.05 1.75

Ea16 12.56 0.885 11:15 11.02 12,73 1.71 1.34 18:42 ".02 1~.8 1.73 1.34 0.00 10816'"

Ea17 12,38 0,918 12:08 2.03 2.05 0.02 10.33 11:17 2.06 2,08 0.02 10.30 -0.03 E817'"

EalS 9.67 0,907 11:18 4.23 6.24 2.01 6.25 18:32 4.25 8.08 1.83 5.26 0.00 E819'"

022 13.31 0.895 10:20 2.80 3.05 0.25 10,48 15:47 2.78 3.03 C.25 10.50 0.02 924'01

Ea23 14.73 0.896 9:59 2.93 3.09 0.16 11.78 15:40 2,92 3.07 0.15 11.79 0.01 E824'"

Ea24 15.82 0.89& 9:53 6.27 5.40 0.13 10.64 15:3B 5.26 &.37 0.12 10.56 0.02 924'>1

El25 13.76 0.820 9:47 3.09 3.11 0,02 10.67 15:32 3.10 3.13 0.03 10.B5 -0.01 AHTFS81'31

£828 15.99 NA 9:42 NA 3.61 NA 12.38 15:28 NA 3.63 NA 12.36 -0,02

Ea27 16.23 NA 9:38 NA 5,11 NA 11.11 15:2& NA 5.16 NA 11.07 -0.05

a28 16.08 0.820 9:31 5.90 5.91 0.01 10.18 1&:21 5.73 5.74 0.01 10.32 0.1e AHTFS81'"

E829 17.74 0.820 9:24 2.05 2.06 0.01 16.69 16:16 NA 2.10 NA 16.84 -0.05 AHTFSB1'"

a30 13.06 0.820 9:27 3.37 . 3.38 0.01 9.68 16:18 NA 3.39 NA 9.66 -0.02 AHTFSB1'OI

E831 16.76 NA 9:12 NA 8.92 NA 7.84 15:11 NA 9.00 NA 7.76 -0.08

EB33 11.05 NA 9:311 NA 8.13 NA 2.92 15:02 NA 8.17 NA 2.88 ·0.04

lB34 12.84 0.971 9:33 8.58 8.83 0.27 4.27 14;58 8.54 8.75 0.21 4.29 0.02 ITMW4'"

Ea35 10.82 NA 9:37 NA 8.66 Trice 4.06 15:12 NA 8.80 NA 4.02 -0.04

l838 8.09 0.971 9:51 2.86 5.63 2.87 6.36 15:04 2.71 Dry

Ea40 10.89 0.971 9:47 8.14 8.27 0.13 2.75 15:15 B.17 8.23 O.OB 2.72 -0.03 ITMW4'"

See lest p.ge for footnotel.
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Table 0&·1.Summary o' Water-level MeaSUl'tImenteConecltld on December 12, 1990&,Bayonne Plant, 8ayonne, New Jersey. Paoe 40' II

l.ow Tide 110:181 HighTide 116:161

Wd MeaaurinvPoint Product Measuring Depth to Depth to Product Water·Table Elevation Measuring Depth to Depth to Product Water-Table Elevation Water l.evel '" Comments
Dulgl\ltton Elev.tlon Density TIme Product Water Thickness IcorrlCted wheN TimI Product Water Thickness lcorrected where Differencewith

lit msll lumlml.1 lit bmp' 1ftbmp, lfeetl appllcablel Cftbmpl lit bmpl ('ee1l appllcable' Rlsl"llTide
Cltmsl' 1ftmsl'

IExlstIng MonIt ..... W... lcontlnuelll

iIIIIIlm
EB41 9.80& 0.971 10:01 7.35 7.39 0.04 2••9 15:07 7.37 7.38 0.01 2.47 .(1.02 ITMW.'"

EB42 12.01 0.971 to:l1 9.81 9.91 0.1 2.20 15:25 9.82 9.93 0,11 2.19 .(I.D1 ITMW4'"

EB4. 11.18 NA 10:1& NA 8.92 NA 2.26 15:28 NA 8.88 NA 2.3 0.00& Trace

t E80&7 9.83 NA 9:20 NA 8.33 NA 3.50 15:07 NA 6.33 NA 3.60 0.00

EB48 9.08 NA 9:22 NA 5.32 NA 2,74 15:08 NA 6.37 NA 2.69 .(I.OS

EB4g 10.62 NA 9:24 NA 8.42 NA 2.20 15:09 NA 8.47 NA 2.15 .(1.05

EHO TO.91 0.862 9:40 8.51 6.78 0.27 4.36 lS:12 6.62 8.67 0.15 4.37 0.D1 EBS91..

EB51 10.21 NA 9:39 NA 5.72 NA 4.0&9 15:11 NA 5.70& NA 4.47 .(1.02

EBS2 10.53 0.862 9:3. 8.94 10.01 3.07 3.17 15:17 8.89 10 3.13 3.21 0.04 EBS9'>!

t El53 8.73 0.882 9:5& 2.75 2.76 0.01 &.98 15:33 2.74 2.7& 0.01 &.99 0.01 EII&9'31

t EB60& 8.48 NA 8:63 NA 2.33 NA 8.15 15:34 NA 2.34 NA 8.14 .(1.01

EB58 8.90 NA 9:57 NA 0&.27 NA 4.83 15:37 NA 4.27 NA 4.63 0.00

EB57 8.14 NA 10:12 NA 4.45 NA 3:68 15:36 NA 0&.44 NA 3.70 0.02

EB58 8.94 0.882 10:07 6.31 6.62 0.21 2.80 15:0&2 6,33 8.&1 2.18 2.31 .(1.29 EB59'"

EB5g 10.41 0.882 10:14 7.68 8.87 1.01 2.81 1&:45 7.14 7.97 0.83 3.18 0.54 EB59'"

EB80R 11.37 0.862 10:22 12.11 13.38 1.27 ·0.92 15:62 8.&1 11.7 3.23 2.41 3.33 EB59'"

EB81 10.&9 0.862 10:37 8.84 9.05 0.21 1.72 15:58 8.51 8.80 0.29 2.04 0.32 EB59'"

EB1l2 10.83 0.991 10:37 11.54 13.99 2.46 -0.73 15:58 8.42 10.8 2.33 2.39 3.12 EII59'O!

EB83 10.1' NA 10:40 NA 8.29 NA 1.82 16:00 NA 8.13 NA 1.9B 0.16

EB84 9.25 0.882 ·10:05 7.28 7.64 0.26 1.93 15:41 7.37 7.68 0.21 1.85 .(1.08 EB59'"

EB65 12.46 0.862 10:16 12.14 15.18 3.04 -o.tO 15:47 9.88 11.7 1.88 2.32 2.42 EB59""

EB66R 11.98 0.862 10:23 12.75 13.19 0.44 -0.83 15:50 9.89 10.1 0.39 2.24 3.07 EB59'>!

EB67 10.&7 0.991 10:50 10.95 12.17 1.22 -0.39 16:12 7.90 10.0&0 2.5 2.65 3.04 EB59'"

EB68 'l.Ii2 NA 10:48 NA 12.26 NA .(1.73 16:10 NA 9.15 NA 2.38 3.09

EB89 11.0&7 0.990 10:44 12.33 15.90 3.S7 .(1.90 16:06 9.15 11.4 2.29' 2.30 3.19 E889'"

S.. I•• t INIlIefor footnote ••
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Table 4·1. Summary of Waler-llYel Meaauremenll CoNectedon December 12. 1994. Bavonne Plant, Bavonne. N_ Jersey.
Paga 6 01 9

low Tide 110:191 HighTide 116:1111

wen MelSuring Point Ploduct Measuring Depth to Depth to PIoduct Water·Table Elevltion Mea5urlng Depth to Depth 10 PlodllC1 Wate'-Table Elevation Wale, Level'" Commenta

Dellgnatlo!l Elevation Denatty Time Pl'oducI Wiler Thickneal tcorrectld wh41re Time PlodllC1 Water Thickne.a lcorrectld wh41re Dillerence with

1ftmill 19m/mll IIlbmpl "tbmp' Ileall applicablel IItbmpl tltbmpl Iteetl applicable' RiaingTide
III mst, Iltmsll

Ex'-dng MoIIItortng w... Icontlnuedl

~
t E870

BuriedWen

EB71 12.16 0.8&2 9:58 10.5& 10.57 0,01 1.59 15:21 10.58 10.6 Trice 1.57 -0.02 EBR18'"

EB72 U.27 0.94 9:50 10.69 11.33 0.64 1.54 1&:49 10.68 11.10 0.44 1.58 0.04 E8721>'

f EB73 11.51 0.94 9:39 9.81 10.35 0.54 1.67 15:16 9.76 • 10,3 0.57 1.72 0.05 E8731>'

t EB7' 1:1..01 0.94 9;34 10.88 10.73 0.06 1.33 15:10 10.7 10.8 0.07 1.31 -0.02 E873'~'

E875 13.47 NA 10:42 NA 6.64 NA 8.83 16:00 NA 6.55 NA 6.92 0.09

E876 11.88 0.889 10:43 7.50 8.24 0.7' 4.30 18:1& 7.58 8.20 0.62 3.68 -0.62 E876'"

EB17 10.94 0.802 7.11 18.86 9.75 1.90 18:01 6.83 18.8 10.13 2.30 0.40 MWI3'>1

EB78 11.60 0.802 13:10 7.23 14.'0 7.17 2.86 15:47 7.16 14.3 7.16 2.92 0.07 MWI3'"

ES79 12.34 0.832 13:22 8.50 15.08 6.58 2.73 16:49 8.19 14.9 n.S9 3.03 0.29 MW81!1

E880 .13.21 o.aoo 13:30 9.92 12.82 3.9 3.51 16:27 8.86 12.70 3.84 3.58 0.07 EBBO'"

U81 13.04 0.990 13:32 3.05 3.20 0.15 9.99 16:29 3.09 3.23 0.14. 9.96 -0.04 EB81'"

EB82 10.70 NA 10:00 NA 8.62 NA 2.08 15:39 NA 8.48 NA 2.22 0.14

f EB83 lU8 NA 9:43 NA 6.63 NA 4.95 15:03 NA 6.64 NA 4.94 -0.01

t E884 8.98 NA 9:48 NA 4.24 NA 4.74 15:30 NA 4.23 NA 4.75 om

E88& NS NA 9:17 NA 9.94 NA NA 14:56 NA 7.94 NA NA NA

EB87 6.60 NA 11:36 NA 0.82 NA 7.98 16.07 NA 0.65 NA 7.96 -o.Q3

EB88 8.24 NA 11:33 NA 0.49 NA 7.75 16.10 NA 0.41i NA 7.79 0.04

t EB89 9.08 11:39 NA 18:05 NA ClSlng blocked.

t E890 9.46 NA 11:09 NA 5.45 NA 4.00 16:30 NA 5.4& NA 4.00 0.00

E891 9.20 NA 11:46 NA 5.B6 NA 3.34 16:00 NA 5.89 NA 3.3\ -0.03

E892 8.56 0.917 11:49 6.68 6.74 0.08 2.89 15;58 5.68 5.7& 0.09 2.89 0.00 E8104'"

EB93 9.48 NA 11:&4 NA 6.43 NA 4.06 15:63 NA 6.46 NA 3.03 .1.02

&894 7.&2 0.870 12:00 5.81 &.88 0.07 1.70 15:49 5.84 5.89 0.05 1.67 -0.03 lTMW2'''

EB9S 7.82 0.870 10:37 6.96 6.10 0.14 1.84 15:46 6.97 5.99 0.02 1.85 0.01 lTMW2'"

EB96 7.71 0.870 .10:35 8.49 .6.58 0.09 1.21 15:44 6.46 6.53 0.07 Now.lllr.

See llet p.ge lor foolnot".
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Table 4.t. Svrnmary 01Waterolevel Measurements Collectf!ilon December lZ. 1994, BlYonne Plant, Bayonne, New Jersey.
P.Qtl 6 01 9

Low Tide (10: 1BI High Tide (1S:151

Well M... urtng Point Product Me.luring Depth ta Depth to Praduct Woter-Table Elevatlan MeaJurmg Depth ta Depth to Product Water·Tabla elevation Water LevlI1l1l Comments

Oetlgnatlan Sevllian Density TIme Pfaduct Water Thickness lca«ectecl where Time Product Weter Thickness lcorrected where Dillerenee with

1ftmsll IgmfmU lit bmp' (Itbmp' Ilntl .ppllcablel lftbmpl eft bmpi (Inll .P11II~lel RisingTide

1ft msll lIt mill
i

ExtstInO MonIt... Wth lcanllnuedl

J!IIIIa
ED97 6.54 tl:4S S.B7 NA 15:4Z 6.87 Casing blocked.

ENlI 10.90 NA 10:23 NA 9.Z1 NA 1.89 16:Z1 NA 9.20 NA 1.70 0.01

EN9 8.95 NA 11:43 NA 2.78 NA 6.19 16:01 NA 2.71 NA 6.24 0.06

E8100 NS 10:37 NA 16:5t DIYwe".

E8101 NS 0.917 10:13 9.43 9.45 0,02 NA 16:50 NA 9.43 NA NA NA

ESI02 NS 0.917 10:10 9.59 9.60 0.01 NA 16:48 NA 9.71 NA NA NA

0103 NS 0.917 10:07 B.69 8.70 0.01 NA 18:48 8.7 • 8.71 0.01 NA NA

0104 NS 0.917 10:03 9.00 9.73 0.73 NA 16:45 9.01 9.62 0.61 NA NA

E8'01i NS 0.917 9:39 8.97 9.94 0.97 NA 18:43 B.98 9.B1 0.66 NA NA

EBl0e NS 0.927 9:36 8.46 9.15 0.7 NA 16:41 9.1 9.49 0.39 NA NA

EBR' 13.B3 0.995 10:12 12.50 12.51 0.01 1.33 1S:55 T2.51 12.6 C.Ol 1.32 -(l.01 EB8T3'"

EBA2 8.93 0.901 '0:28 9.30 9.31 0.01 -(l.37 15:09 7,59 7.80 0.01 1.34 1.71 EB2'"

E8R4 8.6B 0.885 9:44 7.20 B.84 1.64 1.19 1S:37 6.89 8.73 1.84 1.48 0.29 EBRS'"

EaR5 8.80 0.8B5 9:47 7.15 8.85 1.7 1.25 15:34 B.94 B.81 1.87 1.44 0.19 EBRS'"

EBR6 10,38 0.8B5 10:04 4.90 5.42 0.52 5.42 15:50 4.9 6.19 0.29 5.45 0.03 EBRS'"

EM7 U4 NA 10:35 NA 3.00 NA 5.64 lB:07 NA 3.05 NA 6.69 ·0.06 Sheen

EDR8 9.48 0.886 9:113 4.19 5.99 1.8 6.06 16:40 4.19 8.04 1.85 5,08 -om EBRS'"

t EaR9 8.89 NA 9:2S NA 7.37 NA 1.32 15:10 NA 7.09 NA 1.50 0.28 EBS9'"

EBAl0 9.30 0.B82 9:27 7.87 7.88 0.01 1.43 15:20 8.00 8.01 0.01 1.30 -(l.13

EM', 9.24 NA 9:43 NA 19.95 • NA ·'0.71 15,22 NA 8.82 NA 0.62 T1.33 •

EBA12 10.04 0.886 9:19 U8 9.99 1.03 0.94 15:00 8.37 9.43 1.06 1.53 0.59 EBRI2'"

EBA13 '0.08 NA 9:21 NA 8.74 NA 1.32 15:04 NA 8.54 NA 1.5Z 0.20

EBR14 10.06 NA 9:25 NA 8.84 NA 1.21 15:05 NA B.50 NA 1.55 0.34

E8R'S 9.62 NA 9:27 NA 7.83 NA 1.69 15:05 NA 7.B4 NA 1.88 -0.01

EBR'S 10.29 9:30 NA IS:0B NA 8.82 NA 1.47 NA

t EBA'7 '.B8 NA 9:33 NA 7.S9 NA 1.99 1&:09 7.77 7.80 0.03 1.85 .{l.14 E8R'8'"

see I.. t p8Qelar loatrlDtel•

• ~IC'N:IUtotl'lUOl' 1 .... 1'l1DO~1:1t2MlAII ....
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Teble 4·1. Summery 01Weter-ll!vel Meesurements Collected on Oecember 12, 1994, Bayome Ple"" Beyanne, New Jersey. Pag" 7 01 9

Low T"eOO,18' HighTlde116,IIII

Well Malurlrig Pulnt Product Meuurl", Depth 10 Depth 10 Product Wller·Teble Elevellon MUlurl", Oepth to Oepth to Product Water·Tabie EI"vlllon Weter Level '" Comments

OIlllIl'lItlan Elev.lIon Denelty Time Product Wlter Thickness Icorrectml where Time Product Watl!lr Thlckneu Icorrectmlwhere Olff.rence with

1ftmil' Igm/mLl lIt bmpl 1ftbmpl Ile.t' applicable) Illbmpl Iftbmpl IfeelJ IPpliclbl.1 RisingTIde
III mill Iltmell

billing Manltaring Well lcontinuedl

l!ldIm
EBR16 11.44 0.8112 9:36 9.94 10.99 1.05 1.34 15:09 9.82 10.9 1.06 1.45 0.12

ElllIS 9.54 NA 9:37 NA 6.64 NA 2.90 15:14 NA 6.62 NA 2.92 0.02

EaR21 10.12 NA 9:40 NA 8.41 NA 1.71 15:18 8.44 8.44 Trace 1.68 -a.03

t EBR22 10.10 0.886 12:00 8.02 8.03 0.Q1 2.07 17:10 iliA 7.92 NA 2.18 0.11

EBR23 9.50 NA 9:42 NA 6.62 NA 2.88 15:16 NA 6.76 NA 2.75 .(l.13

ITMWI 13.86 0.830 11:08 7.96 17.85 9.9 4.:U 16:55 7.78 17.70 9.92 4.38 0.17

ITMW2 15.28 0.870 10:38 11.77 14.75 2.98 3.12 18:24 11.71 14.8 3.13 3.16 0.04 ITMW2'"

ITMW3 16.60 0.870 10:40 11.96 14.71 2.73 3.17 lB:26 11.97 14.8 2.8 3.17 0.00 I'rMW2'"

lTMW4 10.20 0.971 10:06 8.62 6.77 0.26 3.67 15:21 6.49 8.77 0.28 3.70 0.03 ITMW4'"

lTMwri 8.66 NA 9:58 NA 2.89 NA 5.66 16:19 NA 2.98 NA 6.59 .(l.07

lTMW8 11.76 NA 9:28 NA 7.61 NA 4.2f 14:65 NA 7.43 NA 4.33 0.08

MWI 16.67 0.970 9:12 7.34 8.22 0.B8 8.20 16:02 7.38 8.22 0.86 8.18 -C.02 ECPSB2'"

MW2 15.66 0.970 9:28 7.22 7.68 0.34 8.42 16:08 7.33 7.83 0.3 8.31 -C. I 1 ECPS82'31

MW3 12.08 0.807 10:3& 7.60 16.24 7.74 3.08 18:03 7.47 16.2 8.68 2.91 -C.15 MW3'"

MW4 9.10 0.802 11:0. 3.58 3.80 0.02 &.62 16:35 NA 3.58 NA 5.54 0.02 MW13131

MW8 11.23 NA 10:66 NA 5.32 NA 5.91 16:31 NA 5.43 NA 5.80 -0.11

MW7 12.00 0.790 13:50 6.45 7.83 1.38 5.26 16:38 6.30 7.68 1.38 5.41 0.15 MW7'"

MW8 12.3& 0.832 13:46 7.73 21.33 13.8 2.34 18:25 7.61 17.4 9.74 3.1 0.17 MW8'"

MW9 9.02 NA 11:10 NA 3.83 NA 5.39 16:37 NA 3.81 NA 5.41 0.02

MWl0 11.54 NA 13:40 NA 4.60 NA 7.04 16:47 NA 4.91 NA 11.63 .c.41

MW11 10.73 NA 13:40 NA 4.85 NA 6.88 16:65 NA 4.89 NA 5.84 -0.04

.MWI2 10.24 0.797 12:68 6.02 14.6& 6.53 2.49 18:32 6.03 14.6 6.48 2.49 0.00 MWI2'"

MW13 11.88 0.802 7.76 17.89 10.14 1.90 16:59 7.48 17.9 10,41 2.12 0.22 MWI3'"

MW1. 11.69 NA 13:06 NA 6.24 NA 6.36 16:46 NA 8.26 NA 6.34 -a.01

he 181t page far footnotes.

al~IeT\PXDIfttI.IO"'M •• J\121_IM.XIJ
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TI ERRA-B-0007 46



Table 4-1. Summary 01 Water·L....e1 M"alutementl CollKted on December 12. 1994, 8ayonne Plant, 8ayonne, N_ Jersey. Page 8 0' 9

Low Tielllll0:1 81 HighTIde 118:15'

Well Mllaluring PoInt Product MeuurinQ Deplh to Depth to PIoduct Wal,,'· Tabla-Eleyatlon Measuring Depth 10 Deplh to I'l'octucl Water·Table Elevallon Waler Leyel "' Comments

. Dealgnatlon' Elevation DllnsitY Tlmll Product Waler Thlck""SI lcorreel~ wherll Time ProducI Watllr Thlcknell Icorrected where Dltlerence wllh

II, ""II IgmlmLl Ittbmp' 1ftbmpl Ileet' eppncablel IIIbll1lll IIIbmp' lfe.') applicable' RIsingTide

IIImil' lIt mill

bl.... ManIladno Web tcontlnued'

SbIID

Pl(MWl 9.3& 0.907 11:26 4.42 5.81 1.39 4.80 16:38 4.40 &.79 1.39 4.82 0.02 EBI9'"

Pl(MW2 12.29 NA 1l:06 NA 7.17 Nil. 5.12 16:27 NA 7.18 NA 5.13 0.01

Pl(MW3 8.73 0.907 11:51 4.56 4.95 0.39 4.13 17:0& 4.69 4.98 0.29 4.01 -0.12 E819'"

PKMW4 11.99 0.907 11:41 11.50 11.51 0.D1 0.49 16:58 10.01 10 0.01 1.98 1.49 EBI9'"

PKMW& 12.33 NA 11:10 NA 12.42 NA -0.09 16:33 NA 10.3 NA 2.02 2.11

Pl(MWII 12.28 N,. 11:0& NA 9.30 NA 2,98 16:30 NA 1.B3 NA 10.65 7.67

Pl(MW7 13.48 0.885 11:01 NA 11.64 N,. 1.92 16:28 11.44 11.5 0.04 2.02 0.10 EBIS'"

Pl(MW6 13.09 0.946 10:38 5.34 5.66 0.21 7.7. 111:02 6.32 6.64 0.32 7.75 0.01 , PKMW8'0l

Pl(MWS 12.72 NA 10:57 NA 5.96 NA &.78 16:20 NA 5.93 NA 6.79 0.03

P7MWl 10.84 0.991 10:26 11.&0 13.32 1.72 -0.78 16:51 8.38 10 ~.68 2.47 3.24 E862m

P1MW2 12.88 0.862 10:32 13.42 1&.35 1.93 -0.81 15:49 10.21 12.1 1.87 2.41 3.22 E859'"

P8T&5 NS NA 9:28 NA 10.81 NA NA 15:07 NS 7.80 NA NA NA

t SHEAI1 NS NA 9:23 NA 9.84 NA NA 15:03 NA 9.89 NA NA NA

t SHERl2 NS 0.652 9:32 11.09 11.10 0.01 NA 1&:02 11.13 11.1 Trlca NA NA E8R1S'"

SHEAl3••• NS 0.936 9:37 12.27 12.77 0.5 NA 15:16 11.92 12,4 0.52 NA NA

VEAl 12.37 0.807 13:15 8.49 19.10 10.61 1.B3 15:&5 7.76 IB 10.24 2.64 0.81 MW3'"

VER2 13.80 0.807 13:20 9.39 22.22 12.83 1.73 16:52 8.94 20.8 11.84 2.37 0.64 MW3,M

see 1•• 1 page for lOOtnotlll.

.n.
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Paoe 9 019
Tlble 4-1. Summary of Witer-uvil M.. lurements Collected on December 12. 1994. Bayonne Plant. B.yonne.,New Jersey.

Low Tide 110:181 High Tide 116:151

Well Melsuring Point Product Melluring Depth to Depth to Product Wlter-T.ble eleVation Measuring Dlpth to Depth to Product Wlter·Table Elevation Wlter level'" Comments

Oulgnatkln Elevation Density TIme Product Wlter Thickness lcorrected where TIme Product Water Thickness Icarreeted where Difference with

1ft mIll Igm/mLI lftbmpl lftbmpl Ifeetl applicable' (ftbmpl lftbmpl (featl .pplicablel I'Iising Tide

lftmsll 1ft mall

ExIIt1ntJ Uonltomg W. (continued)

Im·rmed11t•

PKMW10 12.48 NA 11:01 NA It.92 NA 0.56 18:2:3 NA 11.2 NA 1.28 0,70

PKMW11 to.32 0.882 11:30 8.911 18.25 9.29 0,26 16:48 7.92 17.7 9,8 1.24 0.98' f'l(MWll'"

PKMW12 8.96 0.870 11:49 7.42 16.76 9.34 0,33 17:00 6.35 16.3 9.93 1.32 0.99 PlCMW12'"

PKMW13 11.98 NA 11:38 NA 12.04 NA -a.06 111:50 NA 10.8 NA 1.23 1.29

PKMW14 U.77 0.920 10:52 11.86 12.61 0.75 0.85 16:15 11,40 12.2 0.75 \.31 0.46 PKMW14'"

PKMW16 12.28 NA 10:48 NA 10.93 NA 1.35 16:12 NA 10.7 NA \.59 0.24

om/ml
f1 mIl
It bmp
III
III

III

NA
NI
NS

•••

Gram per mililltel.
Feet lbove meln .ea level.
Felt below measurtno point.
Positive wnsr4evel differencu indicate wlter4evl' increase with rising tide. Negative watel4evel dillerences Indicate wlter-Ievel decrlll\$e with risl:-.g tide.
De""'" dnermlned by hydlometer anllysi. at till. loc.tlon.
Wen was ~ed on b.... for product d.nslty determiFlBtlon; density estim.ted by hydramet.r analysle.
Not appll<:abt••
Not lns1alled.

. Not lUf1Ieyed.
Meuurement not taken.
Low tlels water I8vel fot Monitoring Well EBR1 t was law d.... to .ctlve pumping Irom this wen.
Anlmoloua valuel.
Pump in well on•
TheM wells .re scheduled to be .b.ndoned.

.~.
GERAGHTY & MILLER, INC. .. .,
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TlblI4-2. Summlry of Wlter~el Me" ...reme~ Collected on April '7, '995, Blyonne Plant, Beyonllll,New J.rny.

P!I~. , of 2

HiQhTide 19:05 I.m.l Low Tide 12:30 p.m.l

We. Me'surinv-f'oln' Product Melsuring Depth to Depth to Product Watlr·Tebie Menuring Depth to Depth to Product Water-Tabl. water.Le".I'" Commanl,

De.lgNltion Elll/ation Dln.lty Tim. Product Water Thickness Ele"ltlon Time Product Wlter T/1;cJtlllllS E1e"ltlon Dlff.,.nce with

(ftm.1I (gm/mLI (11bmpl (ft bmpl Ifeltl (correctld whirl "tbmpl 1ftbmot Ifeltl lcorrected whlre thl falling Tld.
appllcablel appllcablel

I'I1II1 lA RI MonItodnll W'"

JbIIIm

GMMW' 9.70 0.885 9:50 3.87 4.35 0.48 5.77 3:06 3.84 4.32 0.48 6.80 0.03 GMMW1'"

GMMW3 '5.'7 0.970 10:'0 9.27 9.71 0.44 5.89 3:29 9.32 9.68 0.36 6.84 -0.05 ECPS82'~'

IntllllDlldlabl

GMMW2'1 13.20 Nil. 9:38 Nil. 9.48 Nil. 3.72 2:57 NA 12.57 Nil. 0.63 ·3.09

GMMW231 15.14 Nil. to:07 Nil. 12.17 Nil. 2.97 3:25 Nil. '2.' , Nil. 3.03 0.06

GMM24' 8.93 NA 10:28 Nil. 6.40 Nil. 2.63 3:41 Nil. 8.70 Nil. 0,23 ·2.30

I2IU
GMMW2,D 12.43 Nil. 9:41 Nil. 8.60 Nil. 3.83 2:59 Nil. 13.U NA -1.0' -4.84

GMMW22D '0.37 Nil. 9:55 Nil. 7.56 NA 2.81 3:09 Nil. 7.74 NA 2.63 .(l.18

GMMW23D 'S.29 Nil. 10:03 Nil. 12.04 Nil. 3.25 3:23 Nil. 12.94 Nil. 2.35 .(l.ao

GMMW24D 8.86 Nil. '0:25 Nil. 4,67 Nil. 4,18 3:42 Nil. 8.80 Nil. 0.05 -4.13

Ezlldnll MonItcIIInt W ...

IIlIIJm
EBI 8.92 0.90' 9:39 Nil. 7." 1.81 3.44 2:55 8.89 8.90 0.01 2.02 -1.42 EB2'~1

EB2S" 13.78 0,820 ":20 3.65 3.87 0.D2 '0.11
AHn:S81'"

EB28" 15.17 Nil. ,,:49 4.15 4.18 0.01 ".01

El27" 18.23 Nil. 10:45 5.84 5.65 0.0' '0,88

ElU" '6,06 0.820 10:54 6.29 6.30 0.01 9.77
AHTFSBI,..

EB29" 17.74 0.820 11:00 Nil. 3.04 Nil. '4,70 AHTFSBI'"

EB30" 13.015 0.820 11:'3 Nil. 2.87 Nil. 10.38 AHTFSBI'"

EBR13 10.08 Nil. 8.16 8.'8 0.02 1.86 3:43 8.98 9.00 0.02 1,06 -0.82 Trice 01 product

See I.. t pige lor footnote ••
_NlUl-..I;I.ot;'lIlO,."..1M ....~1
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Page 2 of 2

TebI1l4·2. SumlMry of W.IIlI'-UVeJ MellsUfemll1lU Collecled on April 17. 199B, Bayom. P1am, Bayonne, New Jers.y.

High Tid. 19:05 •• m.1 low Tide 12:30 p.m.)

Well Mlllsurlng.poim Product Mea'IKing Deplh 10 Deplh to ProdUCI W.Illr·T.ble Measuring Depth 10 Deplh to Product W.ter·Table W.tlll'·Level'" Comments

DMlgnalion Bevallon Denllly Time Product Waler Thicknllls El.valion Time Product Water Thickness Bllvallon Differenee wilh

lftm.11 Igmlmll 1'1 bmpl Iflbmpi e'ell1l lcorr.ct.d where IfI bmp) Iflbmpl (fllell I<;orre<;ted where the Felling Tide
ePpllceblel appliceble)

ExhtInI Mum.. W... !contlnuedl

,"",modi'"

PKMW10 12.48 NA 9:12 NA 11.83 NA 0.66 2:37 NA 11.25 NA 1.23 0.58

PKMW11 10.32 0.882 Pump syslem In well

PKMW12 8.96 0.870 9:15 7.0 16.30 9.30 0.75 7:40 6.79 16.30 9.51 0.93 0.18 PKMWI2'"

PKMW13 11.98 NA 9:20 NA 11.20 NA 0.78 2:42 NA 11.92 NA 0.08 -0.72

PKMW14 12.77 0.920 9:06 11.86 14.61 2.76 0.70 2:34 11.05 t3.74 2.69 1.!iO 0.81 PKMW14'JI

PKMW15 12.28 NA 9:05 NA 11.28 NA 1.0 2:30 10.43 10.44 0.01 1.84 0.84 EBS9't1

NA
NS

Gllm per m1l1l1llllr.
Fellt .baYe meen Sill level.
Feet below IMuurlng point.
PlIslllve w.ter-llvlli dlrtellne .. Indlc.le weter.level d.cree.e wilh felllng lide.
NII{I.tlYe w.t ..... "' •• di"erenee.lndlcate wlter"lIVel !nellese wllh 'ailing Ildll.
DenallY cIe1ermlned by hydtomlter analysis .t thle location.
Well Will used on b.... for product danalty delermlnallon; denalty .. llmallld by hydrometer analysl •.
Nolepplicabill.
Not .urveyed.
Mee.urement noltaken.
Grolllldw'llIt and producI measuremenu from tM •A' ·HIII Tank Field are. were collected afler complellon 0' lhe firsl round {high tidel of me.surement.. Only one round wa. teken.

gmlmL
ft mil
f1~
III

t·.GERAGHTY & M1LLER,INC ...,
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Table 4-3. Horizontal Hydraulic Gradients, Bayonne Plant, Bayonne, New Jersey. •

Operational Reference Differenc~ in Difference in Hydraulic Flow

Area Points Hydraulic Horizontal Gradient Direction

Elevation Distance Iftjftl
ift) (ft)

Solvent Tank Field MW10 7 720 0.0097 Northeast

SWMP1

Solvent Tank Field MW7 3 430 0.007 Southeast

EB77

Piers and East Side EB77 2 1345 0.0015 East

Treatment Plant Area EBR12

No.2 Tank Field GMMW2 10 600 0.0167 Northeast

ITMW3

Main Building Area EB2B 9 770 0.0117 Northeast

EB98

Pier No. 1 Area EB12 8 500 0.016 Southwest

SWMP6

Horizontal hydraulic gradients were calculated along lines drawn perpendicular to the hydraulic
head contours shown on Figure 4-6. Unes for calculating the hydraulic gradients originated and
terminated near· the reference points listed above.

G:VIPIIO.IfcnEXXON'HJ02 .2.04\ \0021HORGIIIlD2JlLS

GERAGHTY & MlLLER, INC.
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Table 4-4. Vertical Hydraulic Gradients, Bayonne Plant, Bayonne, New Jersey.

Well Pair Venical Distance Groundwater Vertical

(Screen Zonel Between Center Point of Elevation Venical Gradient

Open Interval)· ScreenlOpen Interval Difference· • Gradient Direction

(feet) (feetlfeet)

GMMW21I {Intermediate) 66.6 1.64 0.025 Downward

GMMW21 D (Deep)

GMMW231 (Intermediate}
GMMW23D (Deep)

40.2 0.68 0.017 Downward

GMMW241 (Intermediate)
GMMW24D (Deep)

88.6 0.18 0.002 Downward

••

All monitoring wells were screened in the overburden material.

Synoptic groundwater elevations measured on April 17, 1995. Measurements taken at low
tide were used for all calculations.

•

G:IAI'ftOJECl'.EXXONINJ0212~' \llll21VERTGRADJU.S

GERAGHTY & MILLER, INC.
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Page 1 of 6

Table 5-1. Total Petroleum Hydrocarbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Sample Depth TPH Concentration

Sample 10 Sample Date 1ft bls) (mg/kg)

Samples With Concentrations Less Than 10,000

3TFIRMB3-04 10/6/94 04 2280

3TFIRMB3-14 10/6/94 14 295

3TFIRMB4-o2 10117/94 02 5340

AGTFSB3-02 10/27/94 02 7560

AHTFSB1-02 10119/94 02 .7150

AHTFSB2-02 10/14/94 02 4900

AHTFSB2-06 10/14/94 06 7360

APSB2-o2 10/26/94 02 897

APSB2-06 10/26/94 06 1170

APSB4-04 10/21/94 04 3390

APSB5-02 10/12194 02 2480

DTSB1-06 10/27/94 06 723

DTSB1-08 10/27/94 08 398

DTSB2-04 10/27/94 04 325

DTSB3-04FR2 10/27/94 04 683

ECIRMB1-02 10/24/94 02 671

ECPSB3-04 10/21194 04 3950

EGTFSB1-04 10/27/94 04 5200

GTFIRMB1-02 10/5/94 02 501

GTFIRMB1-0a 10/6/94 08 1980

GTFIRMB2-02 10/17/94 02 4320

GTFIRMB2-08 10/17/94 08 2550

GTFIRMB3-02 11/16/94 02 2870

GTFIRMB3-10 10/5/94 10 8640

GTFIRMB4-o2 10/17/94 02 6680

GTfIRMB4-o8 10/17/94 08 7190

GTFIRMB5-o2 10/5/94 02 3130

GTFIRMB7-D8 10/17/94 08 1460

GTFIRMB8-02 10118194 02 9670

GTFIRMB9-o2 10/5/94 02 4320

GTFIRMB9-06 10/5194 02 880

GTFSB1-02 10/10/94 02 5900

GTFSB2-o2 10/13/94 02 2450

GTFSB3-o~ 10/10/94 02 776

GTFSB3-08 10/10/94 08 4600

GTFSB4-02 10/13/94 02 1940

GTFSBS-Q2 10113/94 02 75.2

GTFSB5-Q8 10113/94 08 5130

GTFSB6-02 10/11/94 02 5710

GTFSB7-Q2 10/13/94 02 3530

GFFSB8-02 10/18194 02 9670

GTFSB9-02 10/13/94 02 4230

GTFSB9-06 1015194 06 880

See last page for footnotes.
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Page2 of 6

Table 5-1. Total Petroleum Hydrocarbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant. Bayonne. New Jersey.

Sample Depth TPH Concentration

Sample 10 Sample Date 1ft bls) (mglkg)

Samples With Concentrations LessThan 10.000 (continued)

LAIRMB1-02 10/24/94 02 5320

LAIRMB1-08 10/24/94 08 3460

lOSB3-02 10/24/94 02 2850

L05B6-Q4 10/25/94 04 1520

LOSB7-04 10/14/94 04 6030

lOSB11-06 10/25/94 06 6920

LOSB17-02 10/24/94 02 1820

LOSB18-02 -10/24/94 02 3370

MBSB2-D6 10/21194 06 9090

MDCSB1-o4 10/~6/94 04 9730

N2TFB1-04 10/12/94 04 6340

N2TFB2-02 10/19/94 02 520

N2TFB2-o6 10/19/94 06 2750

N2TFB3-D6 10/19/94 06 596

N2TFB3-10 10/19/94 10 8370

N2TFB6-04 10/19/94 04 453

N2TFB6-06 10/19/94 06 3650

N3TFB2-02 10/19/94 02 9210

N3TFB3-02 10/13/94 02 506

N3TFB4-06 10/17/94 06 1390

N3TFB5·04 10/19/94 04 1090
N3TFB6-06 10/18/94 06 8880
N3TFB8-02 10/18/94 02 4180

N3TFB9-02 11/2/94 02 675

PESTSB2-10 10/20/94 10 5270

PN1SB2-D4 11/2/94 04 6060

5SB1-06 10/24/94 06 7900

SSB2-04 10/12/94 04 4280
S5B2-08 10/12/94 08 141

STFSB3-D4 10/26/94 Q4 7180

T998SB1-08 10/12/94 08 1510

Samples With Concentrations Greater Than 10,000 But Less Than 30.000

3TFIRMB4-06 10/17/94 06 13000
AGTFSB3-06 10/27194 06 26600
AGTFSB4-D2 10120/94 02 19500
AHTFSB1-04 10/19/94 04 10100
AHTFSB4-o2 10114194 02 15000
AHTFSB4-0B 10/14194 08 20900
APSB1-06 10127194 06 15100

See last page for footnotes.

GERAGHTY & MILLER, INC.
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Page 3 of 6

Table 5-1. Total Petroleum Hydrocarbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Sample 10 Sample Date
Sample Depth

(ft blsl
TPH Concentration

(mglkg)

Samples With Concentrations Greater Than 10,000 But less Than 30,000 (continuedl

APSB1-l0
DTSB2-08
EC2SB1-04
EC2SB1-12
ECIRMB1-06
ECIRMB3-02
ECPSB5-02
GFSB1-02
GFSB1-Q6
GTFlRMB5-02FR
GTFIRMB6-04
GTFIRMB6-0B
GTFSB4-QS
GTFSB8-08
LOSB3-04
LOSB5-0B
LOSB8-0B
LOSB11-02
LOSB14-02
LOSB14-Q6
LOSB15-02
LOSBl6-08
MBSB1-02
MBSB1-0B
MBSB2-02
MBSB4-Q4
MBSB4-10
MDCSB2-03
MDCSB1-08
N2TFB1-QB
N2TFB5-02
N3TFB4·02
N3TFB5-08
PN1SB2-08
PSSB1-02
S5B3·06
SSB3-10
STF5B2-04
T998SB1-04

10/27/94
10/27194
10/27/94
10/27/94
10/24/94
10/19/94
10/19/94
10/12/94
10/12/94
10/5/94
1015/94
10/5/94

10/13/94
10/13/94
10/24/94
10/11194
10/24/94
10/25/94
10/25/94
10/25/94
10/24/94
10/25/94
10/25/94
10/25/94
10/21/94
10/21194
10/21/94
10/11/94
10/26/94
10/12/94
10119/94
10117/94
10/19/94
11/2/94

10/31194
10/24/94
10/24/94
10/26/94
10/12/94

10
08
04
12
06
02
02
02
06
02
04
08
08Oa
04
08
DB
02
02
06
02
08
02
08
02
04
10
03
08
OB
02
02
08
08
02
06
10
04
04

22700
11500
14800
11900
17300
27300
17200
14000
11200
13600
1B400
23600
25000
29400
13200
10600
11600
22900
11200
24100
28200
19200
2B400
28500
11300
12400
19200
14600
14300
16900
29600
19200
10000
12700
28800
18100
22400
1340Q
14300

See last page for footnotes.
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Table 5-1. Total Petroleum HydroCilrbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant. Bayonne. New Jersey.

Sample Depth TPH Concentration

Sample 10 Sample Date 1ft blsl (mglkg)

Samples With Concentrations Greater Than 30,000

AGTFSB1-02 10120/94 02 69200

AGTFSB1-06 10/20/94 06 129000
AGTFSB2-04 10/28/94 04 53800
AGTFSB4-D6 10/20/94 06 43000

AHTFSB3-06 10/20/94 06 41400

AHTFSB3-10 10/20/94 10 50600

APSB3-06 10/21/94 06 62100
ApSB4~08 10/21/94 08 39700

APSB5-06 10/12/94 06 69000

APSB6-06 10/21/94 06 333000

APSB6·10 10/21/94 10 84700

DTSB3-Q4 10/27194 04 74200

DTSB3-04FR1 10/27/94 04 76900

ECIRMB3-06 10/19/94 06 70500
ECPSB1-02 10/20/94 02 44500

EC.PSB1-08 10/20/94 08 154000
ECPSB2-06 10/20/94 06 115000
ECPSB2-12 10/20/94 12 125000

ECPSB4-08 10/19/94 08 110000

ECPSB5-08 10/19/94 08 37400
GTFIRMB5-D6 10/5194 06 220000
GTFIRMB7-Q2 10/17/94 02 33600
GTFIRMB8-08 10/18/94 08 373000
GTFSB1-08 10/10/94 08 479000
GTFSB2-08 10/13/94 08 53500
GTFSB4-Q8FR 10/13/94 08 30300

GTFSB6-12 10/11/94 12 95400
GTFSB7-08 10113/94 08 37300
GTFSB8-04 10/13/94 04 52300
GTFSB9-Da 10/13/94 08 92200
lOSB1-04 10/25194 04 86500

lOSB1·08 10/25/94 08 70800
lOSB2-04 10/14/94 04 109000
LOSB2-Q8 10114/94 08 96800
lOS84-02 10/24/94 02 46500
lOSB4-06 10/24/94 06 31700
lOSB5-Q4 10/11/94 04 51900
lOSB8-Q2 10/24/94 02 64500
lOSB9-02 10/25/94 02 53000
lOSB9-06 10/25/94 06 110000
lOSB10-04 10/28/94 04 41300
lOSB1o-08 10/28194 08 95900

See last page for footnotes.
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Table 5·1. Total Petroleum Hydrocarbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Sample Depth TPH Concentration
Sample 10 Sample Date (ft bls) (mg/kg)

SamolesWith Concentrations Greater Than 30,000 Icontinued)

lOSB12-02 10/25/94 02 33200
lOSB12-06 10/25/94 06 47900
LOSB13-02 10/31/94 02 83700
LOSB13-02FRt 10/31/94 02 80600
LOSB13-02FR2 10/31194 02 59100
LOSB13-08 10/31/94 08 81400
LOSB16-04 10/25/94 04 33000
LOSB18-Q8 10/24/94 08 371000
LOSB18-08FR 10/24/94 08 135000
MBSB3-06 10/25/94 06 47900
MBSB3-10 10/25194 10 138000
MBSB3-10FR 10/25/94 10 ·164000
N2TFB4-02 10/28/94 02 49600
N2TFB4-Q6 10/28/94 06 82900
N2TFB5-06 10/19/94 06 93000
N3TFB1·02 10118/94 02 61900
N3TFBl-12 10/18194 12 44300
N3TFB2·06 10/19194 06 43700
N3TFB2-06FR 10/19/94 06 85000
N3TFB3-08 10/13/94 08 36700
N3TFB6-Q2 10/18/94 02 126000
N3TFB7-02 10/18/94 02 166000
N3TFB7-06 10/18/94 06 65500
N3TFB8-06 10/18/94 06 146000
PESTSB1-04 10/20194 04 34400
PSSB1-06 10/31194 06 42000
SSBl-16 10/24/94- 16 65400
STFSB1-02 10/26/94 02 72000
STFSB1-06 10/26/94 06 46500
STFSB2-08 10/26/94 08 51000

Field Blanks

FBNA1-100594 10/5194 0.3
FBNA2-100694 10/6194 0,25U
FBNA3-101194 10/11/94 .0,25U
FBNA4-101394 10113/94 0,25U
FBNA5·101994 1019/94 0.25U
FBNA6-102094 10/20/94 0.25U
FBNA7-102194 10121/94 0.25U
FBNA7-102594 10/25/94 0.25U
FBNA8-102594 10125/94 0.25U

See last page for footnotes.
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Table 5-1. Total Petroleum Hydrocarbons in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Sample 10 Sample Date
Sample Depth

(ft bls)
TPH Concentration

(mglkg)

Fi,ld Blanks (continuedt

FBNA9-102694
FBNA 10-1 02694
FBNA 11-102794
FBNA 12-102794
FBNA 13-102894
FBNA 14-102894
FBNA 15-102894
FBNA 16-102894
FBNA17-103194

10/26/94
10/26/94
10/27/94
10/27/94
10/28/94
10/28/94
10/28/94
10/28/94
10/31/94

0.25U
0.25U
0.25U
O.25U
0.25U
0.25U
0.25U
0.25U
0.25U

Analyte concentrations and New Jersey Department of Environmental Protection (NJDEP) criteria in
milligrams per kilogram (mg/kg) (parts per million [ppm)).
Analyses were performed by CompuChem Environmental Corporation, Research Triangle Park, North
Carolina, using New Jersey Modified U.S. Environmental Protection Agency (USEPA) Method 418.1 .
TPH Total petroleum hydrocarbons.
FBNA Indicates a field blank associated with non-aqueous samples.
FR Field replicate of previous sample.
ft bls Feet below land surface
mg/kg Milligrams per kilogram

Not applicable.
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Teble 5·2. VoletUeOrgemcCompoundeIn Soil Sempl.. Colleoted During die Pha.e , A Remediel Investigation, BayonnePlant, Bayonne, New Jereey.

Sample 10: 3TFlRMB4 3TFIRMB4 AGTFSB' AGTFSB' AGUSB2 AGTFSB3 AGTFSB3 AGTFSB4

NjDEP Soii Cieanup Criteria ~ Cepth: 02 06 02 06 04 02 06 02

Impact to Zona"": N3TF N3TF AGTF AGTF AGTF AGTF AGTF AGTF

Anelyte ClIplkg) Raeldentie! Non-Reeldential Groundwater Cate: '0/17/94 10/17/94 10/20/94 10/20/94 10/28/94 '0/27194 10/27/94 10/20/94

1,1,1·Trichloro.thane 210000 '000000 50000 12U 1400U 1600U 1600U 1400U 12U 610 '2U

1.1.2,2- T.tr8Ohloroethane 34000 70000 1000 12U '400U 1600U 1600U '4OOU 12U 8'U 12U

1,1,2· Trichloroethane 22000 420000 1000 ,2U 1400U 1600U 1600U 1400U 12U 8'U '2U

1.1-Dlchloroethane 570000 1000000 10000 12U 1400U 1600U 1800U 1400U 12U 61U 12U

l,l-Dichloroeth.ne 8000 150000 10000 12U 1400U 1800U 1600U 1400UJ 12U 81U 12U

1.2·Dlbromoethane
24U 2900U 3200U 3200U 2800U 24U 120U 24U

1,2·Dlchloro.thana 6000 24000 1000 12U 1400U l&OOU 1600U 1400U 12U 61U 12U

1.2-Dlohioroethene(Totall 1079000 2000000 5'000 12U '400U l&OOU 1600U '4OOU '2U 6'U 12U

1,2·Dlchloropropane 10000 43000 12U '4OOU ,600UJ 1600U 1400UJ 12U 81U '2U

I-Butanol
600U 74000UJ 81oo0U 280000 7'OOOUJ 800U 3000U 800U

2·Butanol
600U 74000UJ 81000U 81000U 71000U 600U 3000U 600U

2·Butanone 1000000 1000000 50000 12UJ 1400UJ 1600UJ 1800UJ 1400UJ 12U 81UJ 12UJ

2·H... none
12U 1400UJ 1600UJ 1600UJ 1400UJ 12U 61U 12U

2-Methyl· 2-propanol
600U 74000\JJ 8'000U 81000U 71000UJ 600U 3000U 600U

2·Propenol
600U 74000UJ 81000U 81000U 71000U 600U 3OO0UJ 600UJ

4-Methyl-2.pantenone '000000 1000000 50000 12U 1400U 1600U l&OOU 1400U 12U 81U 12U

Aceton. 1000000 1000000 100000 16U 1400UJ 1800UJ 1600UJ ,4OOUJ 18U 210UJ 32UJ

Benzene 3000 '3000 1000 12U 1400U 1600U '600U 1400U 12U 12J 4J

Bromodichloromethene '1000 46000 1000 12U ,4OOU 1600U 1600U 1400U '2U 61U 12U

Bromoform 86000 370000 1000 12U 1400U 1600U 1600U 14OOU· 12U 81U '2U

Bromomethane 79000 '000000 1000 12U 1400U 1800U 1600U 1400U 12U 61U 12U

Carbon dillulfide
12U 1400UJ 1800U 1800U 1400UJ 12U 6'U 12U

C,rbon t'trlchlorlda 2000 4000 '000 12U 1400U '600U 1600U 1400U 12U 6'U 12U

Chlorobenzena 37000 680000 '000 12U 190J 1600U 1600U 1400U 12U 6'U 12U

Chloroethene
12U 1400UJ 1600U 1800UJ '400U 12U 81U 12U

Chloroform '9000 28000 1000 12U 1400U 1800U '600U .14OOU 12U 81U 12U

Chloromethane 520000 1000000 10000 '2UJ 1400UJ 1600UJ '600UJ 1400UJ '2U 61U 12U

Dibromoch!orornethane 1'0000 1000000 1000 12U 1400U '600U 1600U 1400U 12U 61U 12U

ethylbenzene '000000 1000000 100000 12U 1400U '600U 1600U 190J 12U 61U ,J

Hexane
24U 2900U 3200UJ 3200UJ 2800UJ 2J 2BJ 'OJ

Methyl.t-butyl ether
24U 2900U 3200U 3200U 2800U 24U 120U 24U

See I,.t pege for footnot ... 0GERAGHTY & MlLLER, INC.
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reble 5·2. Volatile Organic Compounds In Soil Semple' Collected During the Phe58 1A Remedial lnvestigetion, Bevonne Plant, Bayonne, New Jereev·

Sample 10: 3TFIRMB4 3TFIRMB4 . AQTFSBI AGTFSBI AGTFSB2 AGTFSB3 AGTFSB3 AGTFSB4

NJOep Soli Clsenul) Criteria • Depth: 02 06 02 08 04 02 06 02

Impact to Zons" ': N3TF N3TF AGTF AGTF AGTF AGTF AGTF AGTF

Anelyte lug/kgl Residentiel Non-Residential Groundweter Date: 10/17/94 10/17/94 10/20/94 10/20/94 10/28/94 10/:1.7/94 10/27/94 10/20/94

Methylene chloride 49000 210000 1000 13U 1400U 1800U leooU 1400U 28U 130UJ 12U

n-Propylbenzene 24U 1200J 3200U 13000 2800U 24U 720 24U

Styrene 23000 97000 100000 12U 1400U 1800U 1800U 1400U 12U &IU 12U

Tetrach/oroethe ne 4000 8000 1000 12U 1400U 1800U 1600U 1400U 12U &IU 12U

Toluene 1000000 1000000 500000 12U 1400U 1800U 1S00U 1400U 12U 9J U

Trlohloroethene 23000 54000 1000 12U 1400U 1800U 1800U 1400U 12U 81U 12U

Vinyl ohloride 2000 7000 10000 12U 1400UJ 1800U 1800UJ 1400U 12U 61U 12U

Xylenes (Totall 410000 1000000 10000 12U 1400U 1600U 1BOOU 1400U 12U 78 2J

cls·',3-Dloh!oropropene 4000 5000 1000 12U 1400U 1600UJ 1800U 1400U 12U 61U 12U

trlns- I ,3·Dlchloropropene 4000 5000 1000 12U 1400U l&ooU 1800U 1400U 12U &1U 12U

Totlll VoletUe Organic Compounds 0 1390 0 293000 190 2 847 19

S•• I.st pegl for footnotes.
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Table 5-2. Vol81il8 Organic Compound8 in Soil Sample. Col18ctedDuring the Pha.a lA Rem.dlalinve.tilliltion, Bayonne Plant, Beyonn8, N8w J8rny.

SItIT'Ipl810: AHTFSB' AHTFSB2 AHTFSB4 AHTFSB4 APSB2 APSBS APSBS APSB6

NJOl!P SoU aeanup Criterhl • D8plh: 02 02 02 08 02 02 06 06

ImpaQt 10 Zone··: AHTF AHTF AHTF AHTF AP AP AP AP

Anelvte (ull!kgJ Residential Non-Reald8nti81 Oroundweler D.te: 10/1 9/9 4 10/14/94 10/14/94 10/14/94 10/26/94 10/12/94 10/12/94 10/21/94

',1.1-Trichloroelhane 210000 '000000 50000 llU '400U 1300U 1400U 12U 1'U lS00u '1U
1,1.2,2- Tetr80hlor081hane 34000 70000 1000 l'U '400U '3OOU '400U 12U " U 'SOOU , ,U

I, , ,2-Trichloroethane 22000 420000 '000 'IU '400U 1300U '400U 12U l1U ISooU , 'U

1,1·Dichlofoethane 570000 1000000 '0000 llU • 1400U 1300U ,400U 12U , 'U 'SOOU llU

1,1·0lchloroethen8 8000 150000 10000 '1U '400U 1300U 1400U 12U ,'U lS00U l'U

1.2-Dlbromoalhen8 22U 2900U 2800U 2800U 23U 2'U 3200U 22U

1.2-DiQhloroethane eooo 24000 1000 l'U . 1400U '3OOUJ 1400U 12U l1U lSOOUJ l1U

1;2·Dlchlor08th8ne(Tolall 1079000 2000000 5'000 , 'U '400U 1300U 1400U au l1U '500U '1U

1,2-0lchloropropene 10000 43000 l1U '400U '3OOU 1400U 12U l1U 'SooU 11U

I-Butanol 540UJ 72oo0U 69000U 70000UJ 580U 530UJ 80000U S60U

2-Butanol S40U 72000U 69OO0U 70000uJ S80U S30UJ 80000U S60U

2-But8non8 1000000 1000000 50000 8J '400UJ '300UJ '400UJ 12UJ 11·U 1S00UJ 14J

2·Hexanone
llUJ '4ooUJ 1300UJ 1400UJ 12U 1'U 'SooUJ l1U

2-Mathyl-2-propenol 540U 72000U 69OO0U 7oo00UJ 580U 530UJ 80000U 580U

2-Pfopanol 540UJ 72000U 89000U 70000UJ 580UJ S30UJ 80000U S80UJ

4-Methyl-2-penlanone '000000 1000000 50000 1,UJ 1400U 1300U '400U 12U 1'U 1S00U llU

Aoetone 1000000 1000000 100000 S'UJ 1400UJ 1300UJ 1400UJ 13UJ 'SU lSOOUJ SOUJ

Benzene 3000 '3000 1000 llU 1400U 1300U '400U 12U ,IU 1500U 2J

Bromodlchlorom8thene 11000 46000 1000 11U 1400U 1300U 1400U 12U llU lSOOU l1U

Bromoform 86000 370000 1000 l1U '400U 1300U 1400U 12U , 'U lSOOU llU

Bromomethane 79000 1000000 '000 l1U 1400U 1300U '400U 12U llU IS00U '1U

C8rbon disulfide 'IU '400UJ ,300UJ '400UJ 12U l1U 1500UJ l'U

C8rbon tetrachlorld8 2000 4000 '000 , 'U 1400U '300U '400U 12U 'IU IS00U llU

Chlorob8nzene 37000 680000 1000 llU '400U 1300U '400U '2U l1U 390J llU

Chloroethane
llU 1400U 1300U '400U '2U , ,U IS00U llU

Chloroform 19000 28000 1000 11 U '400U 1300UJ 1400U 12U 11U ,500UJ 11U

Chlorometh8ne ·520000 1000000 10000 l1UJ 1400U 1300U 1400U '2U llU 1500U l1U

DibromoQhloromethan8 '10000 1000000 '000 l1U 1400U '300U 1400U 12U 11U 1500U llU

Elhylbenz8na 1000000 1000000 100000 4J 1400U 1300U 980J 12U llU 1500U 9J

H8xane
22U 2900U 2800U 17000 23U lJ 3200U 22U

Methyl-t-butyl 8ther
22U 2900U 2800U 2800U 23U 21U 3200U 22U

Se. la.t page for footnotea. aGERAGHTY & MILLER. INC.
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T.bl.5-2. Volatiltl Orglnic COmpOUndl In Soil Slmpl .. Colltlcttld During the Phaltl 1A Rtlmediellnve8tlg8tJon, Beyonne Plent, Bayonne, New Jersey.

S.mple 10: AHTFSBl AHTFSB2 AHTFSB4 AHTFSB4 APSB2 APSBS APSS5 APSB8

NJOEPSoli Cltlanup Criterie • Depth: 02 02 02 OS 02 02 08 08

Implct 10 Zone··: AHTF AHTF AHTF AHTF AP AP AP AP

Analyte (uq/kgl Re.identhll Non-ReBidential Groundw.ler O.le: 10/19194 10/14194 10/14/94 10/14/94 10/26/94 10/12194 10/12/94 10/21/94

Methylene chloride 49000 210000 1000 l1UJ 14()OU 1300U 1400V 23UJ 18U 2100U 19UJ

n-Propylbenztlne 82 1300J 12000 7300 23U 21U 40000 8J

Styrene 23000 97000 100000 llU 14()OU 1300U 1400V 12U llV 1500U l1V

Tetr8ch/oroethtlne 4()00 6000 1000 llU 1400U 1300U 1400U 12V llV 1500U llU

Toluene 1000000 1000000 500000 llU 1400V 1300U 14()OV 12U llV 300J 9J

Trlchloroethene 23000 54000 1000 l1U 1400U 1300U 14()OU 12U llU 1500V l1V

Vinyl chloridtl 2000 7000. 10000 l1V 1400U 1300U 1400U 12V llU lSooU l1U

XyI.n .. (Total) 410000 1000000 10000 lJ 1400V 1300V 610J 12V llV 1500V 14

cls-l.3·Dichloropropene 4()00 5000 1000 llU 1400U 1300U 1400V 12U l1U 1500U l1U

tren.-l.3-0Ichloroproptlne 4()00 5000 1000 llU 1400U 1300U 1400U 12U l1VJ 1500U ttu

Total Vol.tile Org8nlc Compounds 95 1300 12000 25890 0 4()690 54

See Ie., pege for footnot •••
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Teble 5-1. Volatile Orgenlc CompoundeIn Soil Semples Collected O'Jrlngthe Phlltll 1A Remlldllll Investlget!on, BeyonnePlent, Beyonne, New Jersey.

Semple 10: APSB6 OTSB3 OTSB3FR ECIRMBl ECIRMB3 ECIRMB3 ECPSBl ECPSB1 ECPSB2

NJOEPSoil CllIlIll\Ip Criterl•• Depth: 10 04 04 02 02 06 02 06 12

Impeot to Zonll": AP Of OT U N3TF N3TF ECP ECP ECP

Anllly111(ugl1cql RlIIldentlll! Non-RlIIldentlll Groundwetllf Dlte: 10121/94 10127184 10/27/94 10/24/94 10/19194 . 10119/94 10110/94 10/20/94 10/20/94

1,1.1- Trichloroethlne 210000 1000000 50000 2800 1500U 1500U 12U l1U 7900U 1400U I1U 56000U

1,1.2,2- TlItrllChroroethene 34000 70000 1000 1600U 1500U 1500UJ 12U I1U 7900U 1400U l1U 56000U

1,1,2-Trichloroethane 22000 420000 1000 1600U 1500U 1500U 12U I1U 7900U 1400U llU 58000U

1.1-Dlchloro.thene 570000 1000000 10000 1800U 1500U 1500U 12U l1U 7900U 1400U l1U 56000U

1.1-0I<:hloroethene 8000 150000 10000 1600U 1500U 1500UJ 12U l1U 7900U 1400U l1U 56000U

1,2-DibromOllthen. 3200U 3000U 3000U 23U 22U 18000U 2900U 23U 120000U

1,2-Dichloroethllne 6000 24000 1000 1600U 1500UJ 1500U 12U l1U 7900U 1400U l1U 56000U

l,2-0Ichloroeth.neITotBI) 1079000 2000000 51000 1600U 1S00U 1S00U 12U 11U 7900U 1400U l1U 56000U

l,2·0ichloropropllnll 10000 43000 1600U 1500U l500UJ 12U l1U 7900U 1400W 11U S6000UJ

1-Butllnol
81000UJ 76000U 78000UJ 580UJ 560U 410000U 72000U 570UJ 29OOOO0U

2-ButBnol
81000UJ 76000U 76000U S80UJ 560U 410000U 72000U 570UJ 2800000U

2-Butllnone 1000000 1000000 50000 1600UJ 1500UJ 1500UJ 12UJ 11UJ 7900UJ 1400UJ I1UJ 56000UJ

2·Hexlnone
1600UJ 1500UJ 1500UJ 12U llU 71100UJ 1400UJ l1U 56000UJ

2-Mothyl-21)ropBnol 81000U 76000U 76000U 580UJ 560U 410000U 72000U 570UJ 2800000U

I-Prop enol
81000UJ 16000U 76000U 580UJ 660UJ 410000U 72000U 570UJ 29OOOO0U

4-Methyl-2-p.ntBnone 1000000 1000000 50000 1600U 1S00U 1500U 12U l1U 7800U 1400U l1V 56000U

Acetone. 1000000 1000000 100000 1600UJ 1500UJ 1S00UJ 20UJ "UJ 7900UJ 1400UJ 38UJ 56oo0UJ

Benzene 3000 13000 1000 1600U 1500U· l500U 12U l1U 7900U 1400U 43 56000U

B,omodlohloromethenll 11000 48000 1000 1600U 1500U 1S00U 12U 11U 7900U 1400U l1U 5&oooU

Bromoform 86000 370000 1000 1600U 1S00U 1500U 12U 11U 7900U 1400U I1U 56000U

BromomethBne 79000 1000000 1000 1600U 1500U 1500U 12U l1U 7900U 1400U 11U 56000U

Carbon disulfide
1600U 1500U lS00UJ 12U l1U 7900U 1400UJ 1J 56000UJ

Carbon tetrlchlorlde 2000 4000 1000 1600U 1500U 1500U 12U llU 7900U 1400U l1U 56OO0U

ChlorobenzenB 37000 680000 1000 6900 1500U 1500U 12U 110 110000 280J 8100 980000J

Chlorollthenll
1600UJ 1500U 1500U 12U l1U 7900UJ 1400UJ llV 56oo0UJ

Chloroform 19000 28000 1000 1600U 1S00U lS00U 12U llU 7900U 1400U l1U 56000U

Chloromllthllnll 520000 1000000 10000 1600UJ 1500U 1500U 12U llU 7900UJ 1400UJ llUJ 56000UJ

DibromochlOfomethllnll 110000 1000000 1000 1600U 1500U 1500U 12U 11U 7900U 1400U l1U 56000U

Ethylbllnzenll 1000000 1000000 100000 1600U 1500U 1500U 12U I1U 7900U 1400U 100 13000J

HeXllnll
3200UJ 3000U 3000U 2J 22U lS000UJ 2900U 10J 110000J

Methyl-t-butyl ether
3200U 3000U 3000U 23U 22U 16000U 2900U 23U 120000U

See IIIBt page for footnotes. 0GERAGHTY & MILLER, INC.
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Teble 6-2. Volatila Org.nlc Compound. in Soil S.mplee Coll.cted During tne Phese lA R.mediellnveetlgetion. Bevonn• Plant, Bevonne•New Jersev·

S.mple 10: APS8a OTS83 OTS83FR ECIRM81 EClRM83 ECIRM83 ECPS81 ECPS82 ECPS82

NJDEP5011 CI.anup Criteria • Oepth: 10 04 04 02 02 06 02 06 12

Imp.ot to Zone··: AP OT OT U N3TF N3TF ECP ECP ECP

An.lyta (ug/1(gl Re.ldenti.1 Non·Re.ldentiel Groundw.ter Oste: 10/21/94 10127194 10/27/94 10124f94 10119/94 10f19194 10/20/94 10f20f94 10/20/94

M.thylene ehlorlde 49000 210000 1000 1eOOU 1500U 1500U 12UJ llUJ 7900U 1400U 24UJ 56000U

n-Propylbenzen. 6.00 3000U 3000U 23U 22U 13000J 1100J 120 120OO0U

Styre"., 23000 97000 100000 1600U 1500U 1500U 12U l1U 7900U 1400U llU 56000U

T.tr.ohloroeth.n. 4000 6000 1000 1600U 1500U 1500U 12U 11U 7900U 1400U 11U 56000U

Toluen. 1000000 1000000 500000 1600U 1500U lS00U 12U llU 7900U 1400U 10J 11000J

Trichloro.th.n. 23000 54000 1000 1600U 1500U 1500U 12U l1U 7900U 1400U llU 56000U

Vinyl chlorid. 2000 7000 10000 1600UJ 1500U 1500U 12U l1U 7900UJ 1400UJ 11UJ 56000UJ

XyI.na. (Tot.l) 410000 1000000 10000 1600U 1500U 1500U 12U llU 1000J 1400U 120 4BOOOJ

cls.l.3·D1oh!ofopropans 4000 5000 1000 laOOU 1500U 1500U 12U llU 7aOOU 1400U l1U 56000U

trene·l,3·Dlchloropropene 4000 5000 1000 1600U 15000 1500U 12U l1U 7900U 1400U llU 56000U

Tot.1 Volatll. Orgsnio Compound.
18500 0 0 2 0 124000 1380 8505 1162000

See les' p.gs for footno"s.

r.GERAGHTY & MlLLER, INC. .....
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Table S·2. Volatile Organic Compound, in Soil Samples Collacted During the Pha81 1A Remedial Inve8tigation, Bayonne Plant, Bayo""e, New Jer8ey.

Sample 10: ECPSB4 ECPSBS GFSBl GTFIRMBl GTFIRMB2 GTFIRMB3 GTFlRMB4

NJDEP soil Cliinup edt.ria • Depth: 08 02 02 02 02 02 02

Impact to Zone"": ECP ECP STF GTF GTF GTF GTF

AnaMe lugJkg) Re8idential Non-Residential Groundwater Date: 10/19/94 10/19/94 10/12194 10/06/94 10" 7/94 10105/94 10/17/94

1.1,l.Trlchloroethane 210000 1000000 50000 au 17U 1400U llU llV l1U 12U

1.l,2.2-Tetreohloroethane 34000 70000 1000 au 17U 1400U l1U llU l1U au

1.1,2· Trioh!oToethene 22000 420000 1000 12U 17U 1400U llV l1U l1V 12U

1,1-Dlohloroethane 570000 1000000 10000 12U 17U 1400U l1U 11U l1U 12U

1.1 ·Dlchloroethenll 8000 lSOOOO 10000 12U 17U 1400U l1U l1U llU 12U

1,2-0Ibromollthene 24U 33U 2800U 22U 23U 22U 24U

1.2-0IchlorOllthlnll 6000 24000 1000 12U 17U 1400U llU llU llU 12U

1,2-0IohloroetheneITotal) 1079000 2000000 51000 12U 17U 1400U llU llU l1U 12U

1,2-0Ichloropropllne 10000 43000 12U 17U 1400U llU 11U l1U 12U

1·Butllnol
&OOU 830U 71000U 560UJ 570UJ 550UJ eoou

2-Butllnol
aoou B30V 71000U S60UJ 570UJ S50UJ eoou

2·Butanone 1000000 1000000 50000 aw 17UJ 1400UJ l1U llUJ l1U 2J

2·He.llnonl
12U 17U 1400UJ llU l1U l1U au

2·Methy'-2·propanol
BOOU 830U 71000U 5BOUJ 570UJ 550UJ eoou

2-Proplnol
BOOUJ 830UJ 71000U 580UJ 570UJ 550UJ BOOUJ

4-Methyl-2-pentanone 1000000 1000000 50000 12U 17U 1400U 7J llU l1U 12U

Acetone 1000000 1000000 100000 19UJ 36UJ 1400UJ 33U 13U 13U 13U

Benzene 3000 13000 1000 l1J 4J 1400U 11U l1U l1U lZU

Bromodiohloromlthllnl 11000 48000 1000 12U 17U 1400U llU llU llU au
Bromoform 86000 370000 1000 au 17U 1400U l1U llU 11U 12U

Bromomethllne 79000 1000000 1000 au 17U 1400U l1U llU llU 12U

Carbon disulfide
12U 17U 1400U llU llU llU 12U

Clrbon tetrlohlorlde 2000 4000 1000 12U 17U 1400UJ llU l1U l1U 12U

Chlorobanzene 37000 880000 1000 6J 330 1400U llU llU l1U 12U

Chloroethane
12U 17U 1400U l1U llU ',U 12V

Chloroform 19000 28000 1000 lZU 17U 1400U llU '1U 11U 12U

Chloromethana . 520000 1000000 10000 au 17U 1400UJ l1U llUJ llV 12U

Olbromochloromethllne 110000 1000000 1000 12U 17U 1400U l1U llV . l1V 12U

Ethylbenzene 1000000 1000000 100000 4J 17U 1400V , lV l1U llU 12U

He.llne
78 4J 2800UJ lJ 2J 3J lJ

Methyl-t-butyl ether
24U 33U 2800U 22U 23U 22U 24U

Sell 'e.t pege for footnote'. GERAGHTY & MILLER, INC. a
TI ERRA-B-000765
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Tsble 5·2. VoI.tile Orgenio Compound. in 5011 SlIfTIpls. Collected During the Phsse 1A Remedlellnvestlgetibn, Bevo.nnePlent, Beyonne, New Jersey.

Semple ID: ECPSB4 ECPSB5 GFSBI GTFIRMBl GTFIRM82 GTFIRMB3 GTFIRMB4

NJDEP Soli Cisenul) Criterie • Depth: 08 02 02 02 02 02 02

Impsct to Zone": ECP ecp STF GTF GTF GTF GTF

Anslyts (ugIkO) Residantial Ncft"Rellh~ent!ef Groundw!!ter D",,,: 10/19/94 10119/94 10/12194 10/06f94 10/17194 10105/94 10117194

Methylene chloride 49000 210000 1000 21UJ 33UJ 1400U 27U 18U 27U 15U

n-Propylbenzene 4J 14J 1400J 22U 23U 22U 24U

Styrene 23000 97000 100000 12U 17U 1400U l1U 11U 11U 12U

Tstrllchloroethene 4000 8000 1000 12U 17U 1400U 11U l1U 11U 12U

Tolue"" 100000o 1000000 500000 3J 17U 250J lJ 110 llU 12U

Trichloroethane 23000 54000 1000 12U 17U 1400U llU "U l1U 12U

Vinyl chloride 2000 7000 10000 12U 17U 1400U llU l1U llU 12U

Xylenes (Totel) 410000 1000000 10000 6J 17U 280J l1U 11U 11U 12U

cis·' ,3·Dlohloropropene 4000 5000 1000 12UJ 17U 1400U llU 11U l1U 12U

trsns·l,3·Dloh!ofopropene 4000 5000 1000 12U 17U 1400U 11UJ l1U llUJ 12U

Tot. Voistile Organic Compounds 112 352 1930 9 2 3 3

Sss le.t pllge for footnotl'.

GERAGHTY & MILLER. INC. 0
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Teble 5-2. Voletlle Orgenlc:Compound. In 5011Semple. Colleated During the Phe.e lA Remedlallnv•• tigetlon, BayonnePlant, Bayonne, New Jer.ey.

Semple 10: GTFIRMB5 GTFIRMB5FR GTFIRMB6 GTFIRMBS GTFIRMB7 GTFIRM88 GTFIRMB8

NJOfP SoH Clt=anup Criteria· Depth: 02 02 06 04 02 02 08

Impect to Zone"": GTF GTF GTF GTF GTF GTF GTF

Anelyte (ulllkg) Reeldentlel Non-Re.idential Ground",eter Oete: 10/05194 10/05f94 10105194 10/05/94 10/17194 10/18194 10/18194

',l,1·Trichlaroethene 210000 1000000 50000 12U 13U 13U l5U llU l1U 13U

',1 ,2,2- Tetrec/lloroethene 34000 70000 1000 12U 13U 13U 15U l1U llU 13U

, •1.2-Tric:h1oroethen. 22000 420000 1000 12U 13U laU 15U llU llU 13U

',I·Dlchioroethene a70000 1000000 10000 12U l 13U 13U 15U l1U llU 13U

, •I·Dichloro_thene 8000 150000 10000 12U 13U 13U 1SU I1U llU 13U

1.2-0Ibromoethane 25U 25U 2eU 29U 23U 23U 2eU

, ,2-Dlchioroethene 6000 24000 1000 au 13U 13U lau llU llU '3U

1.2-OIahloroethenen otell 1079000 2000000 51000 12U 13U 13U 15U l1U l1U 13U

, ,2·Dichloropropene 10000 43000 12U 13U 13U 15U llU llU 13U

1-Butenol S20U S30U 6S0UJ 740U 570U 570UJ S50U

2-Butanol 620UJ 630UJ 660UJ 740UJ 570U 570U S50U

2-Butenone 1000000 1000000 50000 42J 14J 55 12J llUJ l1UJ 13UJ

2-Hexlnone 12UJ 13UJ 13U 15UJ l1U llUJ 13U

2-Methyl-2-propencl S20U 630U 6eoUJ 740U 570U 570U SSOU

2-Proplnol S20U 630U 650UJ 740U 570UJ 570UJ S50UJ

4-Methyl-2-pentenone 1000000 1000000 50000 10J 13U 160 15U llU l1UJ 13U

Acetone 1000000 1000000 100000 '70 49U leO S8U l1U 1SUJ lSOUJ

Benzene 3000 13000 1000 au 13U 8J 12J l1U llU 13U

Bromodic:hloromethene 11000 46000 1000 12U 13U 13U 15U llU I1U laU

Bromoform 8S000 370000 1000 12U 13U 13U 15U llU l1U laU

Bromomethene 79000 1000000 1000 12U 13U 13U l5U llU l1U 13U

Carbon dl8ullide 12U 13U laU 15U llU llU 13U

Clrbon tetrac:hlorlde 2000 4000 1000 12U 13U 13U 15U llU l1U 13U

Chlorobenzene 37000 680000 1000 1:I.U 13U 13U 3J llU llU 40

Chloroethene
12U l3U 13U 15U llU llU l3U

Chloroform 19000 28000 1000 l2U 13U 13U laU l1U 43 l3U

Chloromethlne - 520000 1000000 10000 12UJ l3UJ 13U 15UJ l1U 11UJ l3U

Olbromochloromethane 110000 1000000 1000 12U 13U 13U 15U llU I1U 13U

Ethylbenzene 1000000 1000000 100000 12U 13U 12J 35 l1U llU 13U

Hexene
2J lJ 9J 3J 2J 2J 4J

Methyl-t-butyl ether
25U 25U 2eU 2SUJ 23U 23U 2eU

See laet page for footnote •• aGERAGHTY & MILLER.INC.
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Tsble 5,2, Vol8tile Org~nic Compounde in Soil Semple. Collected Ouring the Ph... IA R.mediellnve$tigetion, Bayonne P1ent,Beyonne. N..... Jersey.

S8mple 10: GTFIRMS5 GTFIRMB5FR GTFIRMB5 GTFIRMBll GTFIRMB7 GTFIRMB8 GTFIRMB8

NJDEP Soil Cleenull Criteria· Oepth: 02 02 06 04 02 02 08

Impect to Zone": GTF GTF GTF GTF GTF GTF GTF

Anelyte lug~g) Riisidentlal t~On=RG;1dGnti8~ Gtounc!wet1t!" D"t"; 10/05/94 10105/94 10105/94 10/05/94 - 10/17194 10/18/94 10/18194

Methylene chloride 49000 210000 1000 29U 13U 25U 32U 19U 25UJ 43UJ

n-P,opylbenzene 2J 25U 7J 44 23U 23U 18J

Styrene 23000 97000 100000 12U 13U 13U 15U llU llU 13U

Tetrschlo roethene 4000 6000 1000 12U 13U 13U 3J llU llU 13U

Toluene 1000000 1000000 500000 9J 3J 62 20 llU llU 13U

Triohloroethene 23000 54000 1000 12U 13U 13U 15U llU I1U 13U

Vinyl ohloride 2000 7000 10000 12U 13;U 13U 15U llU llU 13U

.Xylenes (Totel) 410000 1000000 10000 10J 5J 45 42 llU llV 12J

01,·1.3·Dlchioropropene 4000 5000 1000 12U 13U au 15U llV llU 13UJ

tren.·l.3.0Iohloropropene 4000 5000 1000 12UJ 13UJ 13UJ 15UJ llU llU 13U

Totsl Voletile Org8No Compoundl 245 23 516 174 2 45 74

See leet pega fOl footnotes.

r.GERAGHTY & MILLER, INC. ....
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Teble 5·2. Voletile Organic Compour!d. in Soil Semplee Collected During the Phe.e 1A Remediel Inve.tiglltlon. Beyonne Plent. BlIVonne• New Je, .. y.

Semple ID: GTFIRMB9 GTFSBl GTFSBI GTFSB2 GTFSS3 GTFSB4 GTFSB5 GTFSB6 GTFSB7

NJDEP soa Cleanup Criteria· Depth: 02 02 08 02 02 02 02 02 02

Impect to Zone": GTF GTF GTF GTF GTF GTF GTF GTF GTF

AneJy!e lug!Je.g) Residential Non-Fle.ldentlel Groundw.tet Dete: 10/05194 10/10/94 10110/94 10/13194 10110/94. 10'13194 10/13/94 lOll 1/94 10/13194

1.1.1· Trichloroethene 210000 1000000 50000 12U 12U 1700U 12U au l1U I1U I1U 11U

1.1.2.2- Tettechloroethene 34000 70000 1000 12U 12U 1700U 12U 12UJ 11U llU 11U I1U

1.1 .2-Trichloroethanl 21000 420000 1000 12U 12U 1700U 12U 12U llU l1U l1U llU

1.1-DlchlorOlthanl 570000 1000000 10000 au 12U 1700U U.U au l1U l1U l1U I1U

1•1-Dlchloroethene 8000 150000 10000 12U 12U 1700U 12U UU llU llU lTU ,1 U

1.2-Dlbrornoethene 25U 24U 3800U 25U 24U 22U 22U 23U 23U

1.2-0iohlorolthanl 6000 24000 1000 U.U 12U 1700UJ au 12U l1U TlU llU l1U

1,2-Dichloroethene\Toten 1079000 2000000 51000 au 12U 1700U T2U 12U llU TlU l1U l1U

1.2.Dichlorop~op.ne 10000 43000 12U 12U 1700U 12U 12U l1U I1U l1U I1U

l-Butenol 620U 800UJ 91000U 620UJ 590UJ 580UJ 540UJ 570U 570UJ

2-But8nol 820UJ 800UJ 91000U 620UJ 590U 580U 540U 570UJ 570U

2·But8none 1000000 1000000 50000 12UJ 12U 1700UJ l1J 12U llUJ l1UJ l1UJ I1UJ

2·HelC.none 12UJ 12U 1700UJ 12U au llU llU l1UJ I1U

2·Methy!- 2-propenol 620U 600UJ 91OO0U 620UJ 590U 560UJ 540UJ 570U 570UJ

2-Prop8nol
620U 600UJ 91OO0U 820UJ 590U 5S0UJ 540UJ 570U 570UJ

4-Mlthyl.2-pentenone 1000000 1000000 50000 12U 12U 1700U au 12U llU l1U llU 11U

Acetonl. 1000000 1000000 100000 1BU T7U 1700UJ 66U 20U 27U 18U 18U 27U

Benlene 3000 13000 1000 au 12U 1700U 12U 12U llU l1U l1U I1U

Bromodlchlorometh8ne 11000 46000 1000 12U 12U 17000 au au l1U lTU l1U I1U

Bromoform 86000 ·370000 1000 12U 12U 1700U au 12U llU l1U l1U '1U

Bromometh.nl 79000 1000000 1000 12U 12U 1700U 12U 12U llUJ l1UJ l1U l1UJ

Cerbon dieulflde
12U 12U 1700UJ 12U 12U l1U l1U llU I1U

Cllbon tetr.chlorlde 2000 4000 1000 12U 12U 1700U 12U 12U llU l1U I1U l1U

Chlorobenlenl 37000 880000 1000 12U 12U 1700U 2J 12U l1U llU l1U l1U

Chioroethane
12U 12U 1700U 12U 12U l1UJ l1UJ l1U 11UJ

Chloroform 19000 28000 1000 12U 12U 1700U:I 12U au .11U l1U 11U I1U

Chloromethene ' 520000 1000000 10000 12UJ 12U 1700U 12UJ 12U llUJ l1UJ l1UJ llUJ

Dlbromochloromethene 110000 1000000 1000 12U 12U 1700U 12U 12U l1U l1U llU l1U

Ethylbenzene 1000000 1000000 100000 12U 12U 1700U 12U 12U l1U llU llU l1U

Hexene
2J 24U 3800U 25U TJ 2J 22U 23U 23U

Methyl-t-butyl ether
25U 24U 3600U 25U 24U 22U 22U 23U 23U

See lest psge for footnotes. 0GERAGHTY & MlLLER,INC.
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Table 5-2. Volatile Orgenic Compound. In SoN Sample. Collactacl During the Phase 1A Remedial Inve.tigation, Beyo"ne Plant, Bayonne, New Jer8llY·

Sample 10: GTFSB7 GTFSB8 GTFSBB GTFSB9 GTFSB9 lAIRMBl lOSBl lOS81 lOSB2

NJDEP SoU Ch;snup Criteria· Depth: OB 04 OB 02 08 02 04 OB 04

Impact to Zone": GTF GTF GTF GTF GTF LO LO LO lO

""alyt. (uglkql Re.lde"tlal Non-Re.lde"tlal Groundwater Dale: 10f13194 10/13194 10/13/94 10/13/94 10/13/94 10/24/94 10/25/94 10/25/94 10/14/94

I, I, 1-Trlchloroethene 210000 1000000 50000 1600U l1U 14UJ l1U 1400U 13U au 1400U 14U

1,1,2.2. Tetraohloroethane 34000 70000 1000 1600U l1U 14UJ l1U 1400U 13U 12U 1400U 14U

1,1,2- Trlchloroethene 22000 420000 1000 1600U l1U 14UJ llU 1400U 13U 12U 1400U 14U

1,l-Dlohloroethane 570000 1000000 10000 1600U l1U 14UJ l1U 1400U 13U lZU 1400U 14U

I, 1·010hloro.th."e BOOO 150000 10000 1600U l1U 14UJ l1U 1400U 13U 12U t400U 14U

1,2-0Ibromoethe"e 3400U 23U 27UJ 2ZU 2900U 27U 23U 2900U 2BU

1,2·0Ichloro'lh8ne 6000 24000 1000 1600U l1U 14UJ llU T400U 13U T2U 1400U 14U

1,Z-Dlchioroethe"eITolel) 1079000 2000000 51000 1600U llU 14UJ l1U 1400U 13U 12U 1400U 14U

1.Z-Dlchloroprope"e 10000 43000 1600U l1U 14UJ 11U 1400U 13U 12U 1400U 14U

1-Bute"ol
B6000U 570UJ 680UJ 540UJ 73000U 870UJ 580U 72000U 700UJ

2·Butenol 86000U 570UJ 680UJ 540UJ 73000U 870UJ 5BOU 72OO0U 700UJ

2·But8no"8 1000000 1000000 50000 1800UJ 10J 14UJ 4J 1400UJ BJ 12UJ 1400UJ 19J

2-Hexeno"e
1600UJ llU T4UJ l1UJ 1<tOOUJ 13U 12U 1400UJ 14U

2-Methyl-2-propenol B8000U 570UJ 6BOUJ 540UJ 73000U 870UJ 5BOU 72000U 700UJ

2·Propanol
B6000U 570UJ 8BOUJ 540UJ ?JOOOU 870UJ 5BOUJ 72000U 700UJ

4-Methyl-2-pentanone 1000000 1000000 50000 1600U llU 14UJ l1U 1400U 13U 12U 1400U 14U

Acetone 1000000 1000000 100000 1600UJ 47U 23UJ 28UJ 1400UJ 37UJ 31UJ 1400UJ 7W

Ben;r:e"e 3000 13000 1000 1600U l1U lJ 1111 420J 13U 12U 1400U 14U

Bromedlchloromethane 11000 46000 1000 1600U l1U 14UJ llU 1400U 13U 12U 1400U 14U

Bromoform B6000 370000 1000 1600U l1U 14UJ l1U 1400U 13U 12U 1400U 14U

Bromornethe"e 79000 1000000 1000 1600U l1U 14UJ l1U 1400U 13U 12U 1400U 14U

C8rbO" di8ulflde
1800U llU 14UJ l1U 1400U 13U 12U 1400U l1J

Carbon tetrachloride 2000 4000 1000 1600UJ l1U 14UJ l1U 1400U 13U 12U 1400U 14U

Chlorobenze"e 37000 8BOOOO 1000 1600U l1U 14UJ l1U 1400U 13U 12U 1400U 14U

Chloroeth8"e
1800U l1U 14UJ l1U 1400U 13U 12U 1400U 14U

Chloroform 19000 28000 1000 1600U l1U 14UJ llU 1400.U 13U 12U 1400U 14U

Chloromethe"e ·520000 1000000 10000 1600UJ l1UJ 14UJ l1UJ 1400U 13U 12U 1400U 14U

Olbromochloromethene 110000 1000000 1000 1600U l1U 14UJ llU 1400U 13U 12U 1400U 14U

Ethylbenze"e 1000000 1000000 100000 1800U l1U 14UJ llU 6600 13U 4J 650J 4J

Hex8ne
3400UJ 2J 8J 3J 2900U 27U 5J 2900U 6J

Methyl-t·butyl .t her
3400U 23U 27UJ 22U 2900U 27U 23U 2900U 28U

See 1181 pege for footnot ••• 0GERAGHTY & MILLER, INC.
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Teble 5-2. VOl8tile Orgenio Compounde In 5011 SemplllB Colleoted During the Phe.. 1A Remedlllllnvestlga1ion, eayonne Plant, eeyonne, New Jalley.

Sample 10: GTFSB7 GTFSBS GTFSBS GTFSB9 GTFSB9 LAIRMBl LOSel LOSBt LOSB2

NJDEP Soli Cle8nup Criteri8 • Depth: OS 04 OS 02 08 02 04 08 04

Impaot to Zonll"": GTF GTF GTF GTF GTF LO LO LO LO

Anelyte luglkg) R•• iditfitl.; No....R6&idanual ·G rounc!\·vcter Dete: 10113/94 10113194 10113/94 10/13/94 1Oil 3194 10/24/94 10/25/94 10/25194 10/14/94

Methylene ohlorlde 49000 210000 1000 1600U 31U 20UJ 42U 1400U 25UJ 12UJ 1400U 32U

n-PTopylbllnz.ne 3000J lJ 35J 22U 13000 27U 60 1300J 28U

Styrene 23000 97000 100000 1600U llU 14UJ llU 1400U 13U 12U 1400U 14U

Tetr8chloroeth.ne 4000 6000 1000 1600U l1U 14UJ l1U 1400U 13U, 12U 1400U 14U

Toluene 100000o 1000000 500000 1600U 3J 2J 2J 230J 13U 12U 270J 2J

Trlohloroethene 23000 54000 1000 1BOOU llU 14UJ l1U 1400U 13U 12U 1400U 14U

Vinyl ohloride 2000 7000 10000 lBooU l1U 14UJ I1UJ 1400U 13U 12U 1400U 14U

Xylen .. ITotel) 410000 1000000 10000 1600U 7J 9J 4J 28000 13U 93 3000 24

c1,·l,3-Dlchloropropllnll 4000 5000 1000 1600U l1U 14UJ l1U 1400U 13U 12V 1400U 14UJ

t'8ne-1,3-Dlchloropropene 4000 5000 1000 1600U l1U 14UJ l1U 1400U 13U 12U 14QOU 14U

Totel VOl8tUIIOrg8nio Compound, 3000 23 55 13 46250 8 162 5220 66

See 'n' p8ge for footnotell.

GERAGHTY & MILLER. INC 0
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Table 5-2. VolatileOrganicCompound. In5011 Semplee CollectedDuring the Pheee IA RemedielInve.tigeti~n,Seyonne Plant,Bayonne, New Jersey.

Semple 10: LOSS2 LOSB3 LOSB4 LOSS4 LOS88 LOSB8 LOSB9 LOS89
NJOEP SoU Clsanup Criteria • Depth: 08 02 02 06 02 08 02 06

Impeot to Zone--: LO LO LO LO 55 55 LO LO

Analvtllluglkgl ReeldenalllNon-Re.ldentllllGroundweter DlIte:10114/94 10/24/94 10124194 10124194 10/2494 10124/94 10125194 10125/94

1,1,1·Trichloroethane 210000 1000000 50000 2200U 12U S3U 1300UJ 58U 12U 13U llU

1,1,2,2-Tlltrechloroetha". 34000 70000 1000 2200U 12U 53U 1300UJ 58U 12U 13U llU

1,I,2·Triohloroethenll 22000 420000 1000 2200U 12U 53U 1300UJ SBU 12U 13U l1U

1,l-Dichloroethane 570000 1000000 10000 2200U' 12U 53U 1300UJ 58U 12U 13U l1U

1.I-Dlchloroethene BOOO 150000 10000 2200U 12U 53U 1300UJ 5BU 12U 13U llU

1,2·Dlbromoethene 4600U 25U 110U 2700UJ 120U 23U 26U 22U

1,2·Dlchloroethene 6000 24000 1000 2200U 12U 53U 1300UJ S8U 12U 13U llU

1,2-Oichloroethene(TollIl, 1079000 2000000 51000 2200U 12U 53U 1300UJ 5BU 12U 13U l1U

1.2-Dichloropropane 10000 43000 2200U 12U 53U 1300UJ 5BU 12U 13U 11 U

l-Butenol 120000U 620UJ 2700UJ 66000UJ 2900UJ 5BOU 640UJ 560UJ

2·8ut.nol 120000U 620UJ 2700UJ 66oo0UJ 2900UJ 580U 640UJ 560UJ

2·Butanone 1000000 1000000 50000 2200UJ 12UJ 53UJ 1300UJ 82J 12UJ 13UJ 25J

2·Hu;.none 2200UJ 12U 53U 1300UJ 58U 12U 13U 1 IU

2-Mllt~2-propenol 120000U S20UJ 2700UJ 6BOOOUJ 2900UJ 680U 640Uj 5BOUJ

2·Propenol 12oo00U S20UJ 2700UJ B6000UJ 2900UJ 680UJ 640UJ 560UJ

4-Mllthyl·2·pentenone 1000000 1000000 50000 2200U 12U 53U 1300UJ 58U 12U 13U llU

Acetone 1000000 1000000 100000 2200UJ 21UJ 87UJ 1300UJ 230UJ ,9UJ 13UJ 60UJ

Benzene 3000 13000 1000 2200U 12U 53U ,300UJ 58U 12U '3U I IU

Bromodichloromethene 11000 46000 1000 2200U 12U 53U 1300UJ 5BU 12U 13U llU

Bromoform B6000 370000 1000 2200U 12U 53U 1300UJ 5BU 12U 13U llU

Brornomethllne 79000 1000000 1000 2200U 12U 53U 1300UJ 5BU 12U 13U 11U

Carbon dieulflde 2200UJ 12U 53U 1300UJ 58U 12U 13U llU

Carbon tetrachloride 2000 4000 1000 2200U 12U 53U 1300UJ 58U 12U 13U llU

Chlorobenzene 37000 680000 1000 2200U 12U 53U 1300UJ 5aU 2J 13U llU

Chloroethenll 2200U 12U 53U 1300UJ 58U 12U 13U llU

Chloroform 19000 2BOOO 1000 2200U 12U 53U 1300UJ 5aU 12U 13U l1U

Chloromethenll ·520000 1000000 10000 2200U au 53U 1300UJ 58U 12U 13U llU

Olbro,"ochloromethene 110000 1000000 1000 2200U 12U 53U 1300UJ 58U 12U 13U l1U

EthylbenZllnll 1000000 1000000 100000 290J 12U 53U 200J 5aU 12U 13U 3J

Hllxene 4500J lJ 14J 2700UJ 19J 8J 26U 15J

Mllthyl-t.butylether 4600U 25U 1l0U 2700UJ 120U 23U 26U 22U

See leetpege forfootnotll8. 0GERAGHTY & MILLER. INC.
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Tabl" 5-2. Voletila Organic Compounds In Soil Samples Collected During tha Phasa 1A Remediallnve'tigetion. Bayonne Plant, Bayonne. Naw Jer.ev·

Sempl" 10: LOSB2 LOSB3 L05B4 L05B4 L05BB L05B8 L05B9 LOSB9

NJOEPSoil Cleanup Criterie • Depth: 08 02 02 06 02 08 02 06

Impect to Zon"·": LO LO LO LO 55 55 LO LO

Analyt" (uglll;) Aesidentlal Non-Re.ldentlel Groundwet"r Det,,: 10/14/94 10/24/94 10124/94 10124194 10124194 10/24/94 10125194 10125/94

Methylene chloride 49000 210000 1000 2200U 17UJ 140UJ 1300UJ 91UJ 17UJ 39UJ 32UJ

n-Propylbenzenw 4600U 25U 1\OU 3600J 200 110 264 30

Styrene 23000 97000 100000 2200U 12U 53U 1300UJ 58U 12U 13U l1U

Tetrachloroethene 4000 6000 1000 2200U 12U 53U 1300UJ 58U 12U 13U lJ

Toluene 1000000 1000000 500000 260J 12U 53U 1300UJ 58U 12U 13U 2J

Trlchloroethene 23000 54000 1000 2200U 12U 53U 1300UJ 58U 12V T3U lTV

Vinyl chloride 2000 7000 10000 2200U 12U 53U 1300UJ 58U 12U 13U llU

Xyle"es (Total) 410000 1000000 10000 1600J 12V 53U 4700J 24J 8J 13U 24

cls-l.3-Djchloropropene 4000 5000 1000 2200U 12U 53U 1300UJ 58U 12U 13U 11U

trana-1.3-0ichloropropena 4000 5000 1000 2200U 12U 53U 1300UJ 58V 12U 13U l1U

Total VoIallla Organic COmpOlind. 6650 14 8500 325 128 '0 100

Se. I.. t pege for footnala ••
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Table 5-2. Volatile OrganicCompoundBin Soil Sampl.e CollBcted During the Phaee 1A Remedilll IOIlBBtige.tion,Bayonne Plant, Bayonne, New Jersey.

Semple 10: LOSS10 LOSB10 LOSSll LOSS1'- LOSB1'- LOSB13 LOSS13FR

NJOEP Sorl Cleanup Criteria • Depth: 04 08 02 02 06 02 02

Impeat to Zone": LO LO LO LO LO LO LO

Analyte (uOlkg) Re8idantlal Non·R.. idential Groundwater Date: 10/28194 10/28194 10/25/94 10/25/94 10/25/94 10/31194 10/31194

I, I, ,. TriohloroBthane 210000 1000000 50000 1300U 1400U 13U 14U lSOOU 1400U 1400U

1,l,2,2·Tetrachloroethanll 34000 70000 1000 1300U 1400U taU 14U 1500U 1400U 1400U

1,1.2' Trlohloroethane 22000 420000 1000 1300U 1400U 13U 14U lSOOU 1400U 1400U

l,l·Dlchlor08thena 570000 1000000 10000 1300U t400U 13U 14U lSOOU 1400U 1400U

, , l·Dlohloroethena 8000 150000 10000 1300U 1400UJ 13U 14U 1500U 1400U 1400U

1.2·Dibromoelhene
2800U 2900U 27U 28U 3100U 2900U 2900U

1,2·Dich!oroBthline 6000 24000 1000 1300U 1400U 13U 14U ·lSOOU 1400UJ 1400UJ

1,1·01ohloroethene(Totlll) 1079000 2000000 51000 1300U 1400U 13U 14U lSOOU 1400U 1400U

1,2·0Ioh!oropropllnB 10000 43000 '300U 1400UJ 13U 14U 1500UJ 1400U 1400U

1·Butllnol
70000UJ 73000UJ 670UJ 700UJ 77000U 72000U 72000U

2·Butanol
70000U 13000U 670UJ 700UJ 77000U 72000U 7Z000U

2-Bute~ne 1000000 1000000 50000 1300UJ 1400UJ 13UJ 14UJ 1500UJ 1400UJ 1400UJ

2·Haxanona
1300UJ 1400UJ 13U 14U l&OOUJ 1400UJ 1400UJ

2-Methyl·2·propanol
70000U 73000UJ 670UJ 700UJ 77000U 72000U 72000U

2·Propanol
7OOO0U 73000U 670U 700UJ 77000u 72000U 72000U

4-Meth~2·pentanonB 1000000 1000000 50000 1300U 1400U 13U 14U 1500U 1400U l400U

Aoetonll 1000000 1000000 100000 2500UJ 1400UJ 13UJ 14UJ lSOOUJ 1400UJ 1400UJ

Sentene 3000 13000 1000 1300U 1400U 13U 14U lSOOU 1400U 1400U

Sromodlchloromethene 11000 46000 1000 1300U 1400U 13U 14U 1500U 1400U 1400U

Bromoform 86000 370000 1000 1300U 1400U 13U 14U 1500U 1400U 1400U

Bromomethllne 79000 1000000 1000 1300U 1400U taU 14U 1500U 1400U 1400U

Carbon dlBulfide
1300U 1400UJ taU 14U lS00UJ 1400U 1400U

CBrbon tetrachloride 2000 4000 1000 1300U 1400U laU 14U 1500U 1400U 1400U

Chlorobllntlll1e 37000 680000 1000 1300U 1400U taU 14U 1500U 1400U 1400U

Chlorollthllne
1300U 1400U 13U 14U 1500UJ 1400U 1400U

Chloroform 19000 28000 1000 1300U 1400U 13U 14U 1500U 1400U 1400U

Chloromethane 520000 1000000 10000 1300U 1400UJ 13U 14U 1500UJ 14COU 1400U

Oibromoohloromethene 110000 1000000 1000 1300U 1400U 13U 14U 1500U 1400U 1400U

Ethylbel1zene 1000000 1000000 100000 150J 1400U 13U 14U 1500U 1400U 1400U

Haxane
260J 2900UJ 27U 28U 3100U 2900U 2900u

Methyl-t-butyl Bther
2800U 2900U 27U 28U 3100U 2900U 2900U

See last pege for footnote8. aGERAGHTY & MILLER. INC.
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Teble 5-2. Voletile Organic Compounde In Soil Semplll8 Collected During the Phillie l A Remedle' Invll8tlgltion. Beyonn. Pllnt. Beyonne. New Jereey.

SlImple 10: LOSB13 LOSB14 LOS8l5 LOSB1S LOSB17 LOS818 LOSB18 LOS818FR

NJCEP Soil Cleanup Cnt.rie • Oepth: 08 02 02 04 02 02 08 08

Impact to Zone"": LO LO LO LO LO LO LO LO

Analyte Cuglkgl Resiclentllli Non-Rellidllntllli Groundweter Ollte: 10/31/94 10/25194 10/24/94 10/25194 10/24194 10/24194 10/24/94 10/24/94

1,1.1- Trichloroethene 210000 1000000 50000 56U 14U 12U 2700U 12U l1U 13U 13U

1,1.2.2- T&treohloroethene 34000 70000 1000 56U 14U 12U 2700U 12U l1U 13U 13U

1,1.2- Triohloroethene 22000 420000 1000 56U 14U 12U 2700U 12U l1U 13U 13U

1•l-Dichloroethe ne 570000 1000000 10000 56U 14U 12U 2700U 12U 11U 13U 13U

1.1-Dlchloroethene 8000 lSOOOO 10000 56U 14U 12U 2700U 12U llUJ 13U 13U

1.Z-Olbromoethene 110U 27U 23U 5600U 24U 23U 27U 26U

l,2-Dichloraethene 6000 24000 1000 56U 14U 12U 2700UJ 12U llU 13U 13U

1.2-0iohloroetheneITolll\ 1079000 2000000 51000 56U 14U 12U 2700U 12U l1U 13U 13U

1.2.010hlorop,ropene 10000 43000 56U 14U 12U 2700U 12U l1U 13U 13U

1-Butenol
2800U 1700J 580UJ 140000U 600UJ 570UJ 670U 6SOU

Z·Butenol
2800U &80UJ 580UJ l40000U 600UJ 570UJ 670U 650U

2·Butenone 1000000 1000000 50000 56UJ 14UJ 5J 2700UJ 3J l1UJ 10J 14J

2·Hexenone
56U 31 12U 2700UJ 12U l1U 13U 13U

2-Methyl-2.propenol 2800U 680UJ 580UJ 140000U 600UJ 570UJ 670U e50U

2·Propenol
2BOOUJ 680UJ S80UJ 140000U 600UJ 570UJ 670UJ 650UJ

4-Me'thyl-2-pentenone 1000000 1000000 50000 5eU 26 12U 2700U 12U l1U 13U 13U

Aoelone 1000000 1000000 100000 170UJ 20UJ 34UJ 2700UJ 22UJ 1ElUJ 43UJ 51UJ

Benzene 3000 13000 1000 56U 14U 12U 2700U 12U 11UJ l3U 13U

Bromodichloromelhene 11000 46000 1000 56U 14U 12U 2700U 12U l1U 13U 13U

Bromoform 86000 370000 1000 S6UJ 14U 12U 2700U 12U 11U 13U 13U

Bromomethane 79000 1000000 lOOO 56U 14U 12U 2700U 12U 1I U 13U 13U

Cerbon disulfide
56U 14U l2U 2700U 12U llU 13U 13U

Cerbon tetreohloride 2000 4000 1000 56U 14U 12U 2700U 12U l1U 13U 13U

Chlofobenzene 37000 680000 1000 5&U 14U 12U 2700U l2U llUJ 13U 13U

Chloroethene
56U 14U 12U 2700U 12U 11U 13U 13U

Chloroform 19000 28000 lOOO 5SU 14U 12U 2700U 12U nu 13U l3U

Chloromethene 520000 1000000 lOOOO 56U 14U 12U 2700U 12U l1U 13U l3U

Oibromochloromethlne 110000 1000000 1000 56U 14U 12U 2700U 12U l1U 13U l3U

Ethylbenzelll 1000000 lOooOOO 100000 9J 14U 12U 2700U 12U nu 13U 13U

Hex,ne
21J 27U lJ 5600U lJ lJ 6J 3J

Methyl-t-butyl ether
110U 27U 23U 5600U 24U 23U 27U 26U

See le.' pllgll for footnot ••• 0GERAGHTY & MlLLER,INC.
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Table 6-2. Volatila Organlo Compour1dsIn Soil Semples Collactea During the Phell I A Remedial lnveetigation, Bayonne Plant. Bayonne. New Jersey.

Sample 10: L05BI3 LOSBl4 LOSB15 LOSB18 LOSBI7 LOSB18 LOSBI8 LOSB18FR

NJDEP Soli Cleanup Criterie " Depth: 08 02 02 04 02 02 08 OS

Impact to Zone"": LO LO LO LO LO LO LO LO

Analyte (uglkg) AlI8ldentlal Non-Residential Groundwater Dete: 10/31194 10/25/94 10/24/94 10/25/94 10/24/94 10/24/94 10/24/94 10/24/94

Methylane ohioride 49000 210000 1000 74UJ 40UJ 18UJ 2700U lSUJ 15UJ 61UJ lSUJ

n-Propylben%ene 88J 27U 23U 5800U 24U 23U 27U 26U

Styrene 23000 97000 100000 56U 14U 12U 2700U 12U l1U 13U 13U

Tetrachloroethene 4000 8000 1000 6&U 14U 12U 2700U 12U nu 13U au

Toluene. 1000000 1000000 500000 5&U 14U 12U 2700U au llUJ 13U l3U

Trlchloroathenll 23000 54000 1000 S6U 14U 12U 2700U 12U l1UJ 13U 13U

Vinyl chloride 2000 7000 10000 56U 14U 12U 2700U 12U llU 13U au

Xylenee ITo,a11 410000 1000000 10000 13J 14U 12U 2700U 12U l1U 13U 2J

01.. 1.3-Dlchloropropene 4000 5000 1000 58U l4U 12U 2700U 12U l1U 13U 13U

trene·l,3·D1chloropropenll 4000 5000 1000 56U 14U 120 2700U 12U llU 13U 13U

Total Volatile Organic Compounds 129 1757 6 0 4 18 19

5ae laet page for footnotll.

.n.
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Table 5·2. Volatile Organic Compounde ili Soil Samplee Collected During the Pha.. lA Remedillinvestigetion, Beyonne Plent, Bayonne, New Jersey.

Semple 10: MBSBI MBSB2 MBSB3 MBSS3 MBSB3FR MDCSB2·03 N2TFS82

NJCEP SoU C~e=nU'p Cr~terie .. Depth: 02 02 06 10 10 03 02

Impect to Zone": MB MB MB MB MB MDC N2TF

Analyte (ugll<gl Reeidential Non·Resldentill Groundwet.r Oete: 10125/94 10/21/94 10/25/94 10/25194 10125/94 10111/94 10/T9194

1,1,1· Triohloroathan. 210000 1000000 50000 l1U 12U 15U 1700U 1700U l1U 12U

1.1,1,2' Tetrachloroethana 34000 70000 1000 nu 12U 15U 1700U 1700U l1U 12U

1,1,1· Trichloroethane 22000 420000 1000 ~11U 12U 15U 1700U 1700U l1U 12U

l,l·Dlchloroathana 570000 1000000 10000 l1U 12U 15U 1700U 1700U 11U 12U

l,l·Dlchloroathlna 8000 150000 10000 l1U 12U 15U 1700U 1700U l1U 12U

l,2·Dlbromolthane 23U 23U 29U 3400U 3300U 22U 25U

1,1·0Ioh!oroathlln8 6000 24000 1000 l1U 12U 15U 1700U 1700U 11U 12U

l,1·Dich!oroethane(Tollll 1079000 2000000 51000 11U 12U 15U 1700U 1700U 11U 12U

l,2·0lohloropropana 10000 43000 llU 12U 15U 1700UJ 1700UJ 11U 12U

l·Butanol 570UJ 580U 740UJ 86000U 83OO0U 540UJ 620U

2·Butanol
570UJ 580U 740UJ 86000U 83OO0U 540U 620U

2·Butanonl 1000000 1000000 50000 l1UJ 12UJ 15UJ 1700UJ 1700UJ 11UJ 12UJ

2·Hexenone
l1U 12U 15UJ 1700U 1700UJ llU 12U

2·Mlthyl·2·propanol
570UJ 580U 740W 86000U 83OO0U 540UJ 620U

2·Propenol
570UJ 580UJ 740UJ 86oo0U 83000U 540UJ 620UJ

4-Mathyl·2·pantanone 1000000 1000000 50000 l1U 12U 15U 1700U 1700U l1U 12U

Aoetone 1000000 1000000 100000 61UJ 34UJ 15UJ 1700UJ 1700UJ 14U 22UJ

Blnnna 3000 13000 1000 5J 12U 15U 1700U 1700U 11U 12U

Bromodillhloromethana 11000 46000 1000 llU 12U . lSU 1700U 1700U l1U 12U

Bromoform 86000 370000 1000 l1U 12U 15U 1700U 1700U llU 12U

Bromomathlne 79000 1000000 1000 l1U 12U 15U 1700U 1700U 11UJ 12U

Carbon dieulflda
4J 12U 15U 1700UJ 1700UJ llU 12U

Carbon tetrachlorlda 2000 4000 1000 11U 12U 15U 1700U 1700U 11U 12U

Chlorobanzenl 37000 680000 1000 7J 12U 15U 530J 460J 11U 12U

Chloroethana
110 12U 15U 1700UJ 1700UJ l1UJ 12U

Chloroform 19000 28000 1000 l1U 12U 15U 1700U 1700U 110 12U

Chloromethane 520000 1000000 10000 l1U 12U 15U 1700UJ 1700UJ l1UJ 12U

Dibromoohloromethena 110000 1000000 1000 l1U 12U 15U 1700U 1700U 11U 12U

Ethylbanzena 1000000 1000000 100000 3J 8J 15U 1700U 1700U lJ 12U

Hlxene
14J 3J 29U 3400U 3300U lJ 5J

Methyl.t·butyl Ither
23U 23U 29U 3400U 3300U 22U 25U

See 11ft page for footnotell, 0GERAGHTY & MlLLER. INC
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T"ble 5-2. Vol"tile Org"nio Compounds in Soil Samples ColI..cted During the Ph" .. 1A Rsmedi"lln"8'tig"t.ion, Bayonne PI"nt., B"yonn", New Jer.ey.

Sempl.. 10: MBSBI MBSB2 MBSB3 MBSB3 MBSB3FR MDCSB2-03 N2TFSB2

NJDEP Soil Cle"nup Criteria' Depth: 02 02 06 10 10. 03 02

Impact. t.o Zone": MB MB MB MB MB MOC N2TF

An"lyte luglkg) Residential Non-Relidentla' Groundw8t.er Dale: 10125/94 10/21/94 10/25/94 10/25/94 10125/94 10/11/94 10/19/94

Med,ylene ohloride 49000 210000 1000 15UJ 26UJ 22UJ 1700U 1700U 25U 25UJ

n·Propylbenzene 31 20J 29U 11000 7800 22U 25U

Styrene 23000 97000 100000 I1U 12U 15U 1700U 1700U l1U 12U

Tet.reohloroethen.. 4000 6000 1000 l1U 12U 15U 1700U 1700U 11U 12U

Toluene 1000000 1000000 500000 3J 12U 15U 1700U 1700U 2J 12U

Trlohloroethene 23000 54000 1000 llU 12U 15U 1700U 1700U nu 12U

.Vlnyl ohloride 2000 7000 10000 11U 12U 15U 1700UJ 1700UJ llUJ 12U

Xylenes !TolBll 410000 1000000 10000 10J 4J ,au 1700u 1700U 7J 12U

ala-1.3-Diohloropropene 4000 5000 1000 l1U 12UJ 15U 1700U 1700U llU 12U

Ir"ns·l,3·0ichloropropen .. 4000 5000 1000 11U 12U 15U ,700U 1700U l1U 12U

Tot.' Vol"lile Organic Compound. 77 35 0 11530 8260 , 1 5

See la$l page for foolnol ....

en.
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Tabla 5-2. Volatila Organic Compounds in Soil Samplas Collected During the Phasa 1A RemedialInvestigation, BayonnePlant, Bsyonne, New Jersey.

Semple 10: N2TFSB4 N2TFSB4 N2TFSB5 N2TFSBS N3TFSBl N3TFSB2

t~JCEPSoU Cla.nup Coterie· Depth: 02 06 02 06 02 02

Impsol to Zone"": N2TF N2TF N2TF N2TF N3TF AP

Anelyts (uaJltal Rellldential Non-Rasidential Groundwater Date: 10128194 10/28194 10/19/94 '10/19194 10118/94 10/19194

l,l.l.Trichloroethane 210000 1000000 50000 13U 1500U llU 51U l1U llU

1,1.2.2- Tetrechloroethane 34000 70000 1000 13U 1500U l1U 57U l1U lTU

1,1.2-Trlchloroothane 22000 420000 1000 13U 1500U l1U 51U llU l1U

1,1·D!ohloroethane 510000 1000000 10000 13U 1500U ltv 57U llU l1U

I ,l·Dlchloroethene 8000 150000 10000 13U 1500UJ l1U 57U llU l1U

1.2·Dlbromoathana 26U 3100U 23U 110U 23U 23U

1,2·Dlohloroethane 6000 24000 1000 13U 1500U l1U 57U l1U l1U

1,2·DlchloroetheneITotsll 1079000 2000000 51000 13U 1500U l1U 57U llU l1U

1,2·Dlohloropropane 10000 43000 13U 1500UJ l1U 57U llU llU

I-Butanol
660U 78000UJ 570UJ 2800U 570U 570U

2-Butenol
B60U 78000U 570U 2800U 570U 570U

2·Butanone 1000000 1000000 50000 13UJ 1500UJ 39J 57UJ 25J 14J

2·Hexanone
13U 1500UJ l1UJ 57U llU l1U

2-Methyl-2-propanol
660U 78000UJ 570U 2800U 510U 570U

2·Propanol
660UJ 78000U 570UJ 2800UJ 570UJ 510UJ

4-Methyl-2-pentanona 1000000 1000000 50000 13U 1500U l1UJ 57U l1U llU

Acetona 1000000 1000000 100000 13UJ 1500UJ 55UJ 8SUJ 120U 86UJ

Benzene 3000 13000 1000 13U 290J llU 57U SJ l1U

Bromodlchloromethane 11000 46000 1000 13U 1SOOU l1U 51U l1U llU

Bromoform 86000 370000 1000 13U 1500U llU 57U llU l1U

Bromomethane 19000 1000000 1000 13U lS00U llU 57U llU l1U

Carbon dlsulflds
13U lS00UJ llU 57U 2J 11U

Carbon telrachloride 2000 4000 1000 13U 1S00U l1U 57U 11U l1U

Chlorobanzena 37000 680000 1000 13U 1500U l1U 57U 10J 2J

Chloroethena
13U 1500U l1U 57U lTU 1TU

Chlorolorm 19000 28000 1000 13U 1S00U l1U 57U 11U 11U

Chloromethane 520000 1000000 10000 13U 1500UJ l1UJ S7U l1U l1U

Olbromochloromethene 110000 1000000 1000 13U 1500U 11U 57U llU 11U

Ethylbenzene 1000000 1000000 100000 13U 8700 l1U 57U 10J 6J

Hexane
3J 7100J 23U 290 23 4J

Methyl-t-butyl ether
28U 3100U 23U 110U 23U 23U

Sae last page for 100tnot88. 0GERAGHTY & MILLER, INC.
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Table 5·2. Volatile Orgenlc Compounds in Soil Samples Colleoted During the Ph.se 1A Remedlsl tnvlIlItigellon. Beyonne Plant, Bsyonne. New Jereey.

Sempls 10: N2TF5B4 N2TFSB4 N2TF5B5 N2TFSB5 N3TFS81 N3TFSB2

NJOEP SoU C!!!!nup Criteria· Depth: 02 06 02 06 02 02

Impect to Zone": N2TF N2TF N2TF N2TF N3TF AP

Anelyte tuplklll Residentiel Non-Reeldenllel Groundwetar Date: 10/28/94 10/28194 10/19194 10119194 10118194 10119/94

Methylene ohloride 49000 210000 1000 46UJ 1500U 16UJ 120UJ 29U 37UJ

n-Propylbenlene
26U 6300 23U 260 46 23U

Styrene 23000 97000 100000 13U 1500U llU 57U 11U 11U

T etrachloroethena 4000 6000 1000 13U 1500U llU 57U l1U 11U

Toluen. 1000000 1000000 SOOOOO 13U 6000 llU 57U 3J llU

Trichloroethene 23000 54000 1000 13U 1500U llU 67U l1U 11U

Vinyl ohlorida 2000 7000 10000 13U 1500U 11U 57U llU l1U

Xylenaa (Totall 410000 1000000 10000 3J 36000 l1U l1J 11 7J

ole·l.3-Dlchloropropene 4000 5000 1000 13U 1500U llU 67UJ llUJ l1U

trene-l,3-Dlchloropropene 4000 5000 1000 13U 1500U 11U 57U l1U llU

Tot.' Volatile Orgenic Compounde
S 63390 39 15111 135 33

5•• leet paO. for footnat ...
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Table 5-2. Voletile Org8nio Compounde in Soil S8~lee Collected During the Phe.e t A Remediel Inve,lIgetion, aeyonne Plent, Beyonne, New Jereey.

SlIIT\Ple10: N3TFSB2 N3TFSB2FR N3TFSB3 N3TFSB4 N3TFSB5 N3TFSB6

NJDEP Soli Cleenup Criterie • Depth: 06 08 02 02 08 02

Impect to Zone": AP AP N3TF N3TF N3TF N3TF

Anelyte (ug/kgl Re.ldentiel Non-Residentlel Groundwater ii8te: iOli 9194 ........ '41 ft 1ft A 10"3/94 10/17/94 to/19/94 10/18/94
IVfl~li:I"

1.1, 1·Trichloroethane 210000 1000000 50000 68U 68U au 12U 1400U 1400U

1.1,2.2-Tetrechloroeth8ne 34000 70000 1000 68U 68U au 12U 1400U t400U

1,1 ,2-Trichloroethene 22000 420000 1000 68U 68U 12U 12U t400U 1400U

1,I·Dichlor08thene 570000 1000000 10000 88U 66U 12U 12U 1400U 1400U

1,1-Dlchloroethene 8000 150000 tOOOO 68U 66U 12U au 1400U 1400U

1,2-Dibromoethene
140U 130UJ 24U 24U 2900U 3000U

l,2-Dlchloroethene 6000 24000 1000 68U 66U 12U 12U 1400U 1400U

1,2-Dlchloroethene(Toten 1079000 2000000 51000 68U 66U 12U 12U 1400U 1400U

1,2.Dichlorcprop8ne 10000 43000 68U 66U 12U 12U 1400U 1400UJ

1-Butenol
3400UJ 3300UJ 600UJ 800U 74000UJ 74000U

2-But8no!
3400U 3300UJ 600U 600U 74000U 74000U

2-Butenone 1000000 1000000 50000 68UJ 66UJ 12UJ 12UJ 1400UJ 1400UJ

2-Hexencne
68U 66U 12U 12U 1400UJ 1400UJ

2-Methyl'2-prop"enol
3400U 3300UJ 600UJ 600U 74000U 74000U

2-Prop8nol
3400UJ 3300UJ 600UJ 600U 74OO0UJ 74000U

4-Methyl'2-pentenone 1000000 1000000 50000 68U 66U 12U 12U 1400UJ 1400U

Aoetone 1000000 1000000 100000 180UJ lS0UJ 24U 87U 1400UJ 1400UJ

Benzene 3000 13000 1000 68U 66U 12U 12U 1400U 1400U

Bromodlchloromethene 11000 46000 1000 68U 68U 12U 12U 1400U 1400U

Bromoform 86000 370000 1000 68U 66U 12U 12U 1400U 1400U

Bromomethene 79000 1000000 1000 68U 66U 12UJ 12U 1400U 1400U

Cerbon dieulfjde
68U 66U 12U 12U 1400UJ 1400U

C8rbon tetreohloride 2000 4000 1000 6SU 68U 12U 12U 1400U 1400U

Chlorob8nzene 37000 680000 1000 68U 66U 12U 12U 1400U 3500

Chloroeth8ne
88U 68U 12UJ 12U 1400U 1400U

Chloroform 19000 28000 1000 68U 66U 12U 12U 1400U 1400U

Chlorometbene 520000 1000000 10000 68UJ 66UJ 12UJ 12UJ 1400UJ 1400UJ

Dibromochlorometh8ne 110000 1000000 1000 68U 66U 12U 12U 1400U 1400U

Ethylbenzene 1000000 1000000 100000 68U 66U 12U 12U 3100J 1400U

Hexene
350J 3S0J 24U 24U 3000J looooJ

Methyl-t-butyl ether
140U 130UJ 24U 24U 2900U 3OO0U

S.,., le,t p8ge for footnotee. 0GERAGHTY & MILLER, INC.
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Tllble 5-2. Voletlle Orgenlo Compounds In Soil Semple. Collected During the Ph.. e t A Aemadiel Inve.tigation, Bayonna Plant, Bllyonne, New Jeraey.

Sampht 10: N3TFSB2 N3TFSB2FR N3TFSB3 N3TFSB4 N3TFSB5 N3TFSB8

NJDEP Soli Cillanup Criterie ~ Depth: 06 08 02 02 OS 02

Impllct to Zon."": AP AP N3TF N3TF N3TF N3TF

Anelvte lug!kg' Residential Non-Residential Groundwater Oate: 10(19/94 10(19(94 10(13/94 10(17/94 10(19/94 10(1S/94

Methylene chloride 49000 210000 1000 120UJ 150UJ 2eU 5eU 1400U 1400U

n-Propylhnz.na 3500J 1700J 24U 24U 8800J 14000

Styrene 23000 97000 100000 68U &&U au 12U 1400U 1400U

Telrllchloroethen. 4000 &000 1000 8SU &&U 12U 12U 1400U 1400U

Toluene 1000000 1000000 500000 68U &6U 12U lJ 1400U 1400U

Trlchloro.thene 23000 54000 1000 88U 66U 12U 1ZU 1400U 1400U

Vinyl chloride 2000 7000 10000 68UJ 88UJ 12UJ 12U 1400UJ 1400U

Xylenee ITollln 410000 1000000 10000 8BU 6&U 1ZU 12U 3400J 1400U

cle.1,3·Dichloropropene 4000 5000 1000 &8U 6&U 12U 12U 1400U 1400U

trllne·l.3·Dichloropropene 4000 5000 1000 68U 86U 12U 12U 1400U 1400U

Totel Voletile arglnlc Compounds
3850 2080 0 18300 27500

See Illst page for footnote8.

.,..
GERAGHTY & MILLER, INC. ...
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Tabls 5-2. Volatns OrganicCompoundsIn Soil Samplas Colleotsd During the Phase 1A Rsmedillllnv88tigetlon, BayonnePllnt. Bayonne, New Jer.sy.

Semple ID: N3TFSB7 N3TFSB7 . N3TFSB8 N3TFSB8 N3TFSB9 PN1SB2 PN1SB2

NJDEP SoU Cleanup Criteria· olpth: 02 06 02 06 02 04 08

Implct to Zone··: N3TF N3TF N3TF N3TF N3TF PI PI

Anllly1e (uol'Kgl Rlfidsntiel Non-Re.identilll Groundweter ollte: 10/18/94 10/18194 10/18/94 1Oil 8194 11/02194 11/02/94 11/02194

1,1,1· Trlchlorosthlns 210000 1000000 50000 3000U 12U 1400U 1500U 13U l1U 12U

I, " 2,2-Tltrlch!orosthllne 34000 70000 1000 3000U 12U 1400U 1500U 13U l1U 12U

l,l.Z·Triohloroethlne 22000 420000 1000 .3060u 12U 1400U 1500U 13U l1U 12U

l,l-010hlorolthllnl 570000 1000000 10000 3000U 12U 1400U 1500U 13U 11U 12U

l,l-010hlor08thene 8000 150000 10000 3cioou 12U 1400U 15000 13U l1U 12U

I,Z-Olbromollthllne 6000U 24U 2800U 3000U 25U 22U 24U

1,Z-Olohloroethane 8000 24000 1000 3000U 12U 1400U 1500U 13U lTU 12U

1,2·Olchlorollthlne(Totlln 1079000 2000000 51000 3000U 12U 1400U 1500U 13U llU 12U

',2-Dlohloropropllmt 10000 43000 3000U 12U 1400U 1500U 13U l1U 12U

1·Butllnol
lS0000UJ 600U 70000UJ 780000J 830U 580U 590U

2·Butllnol
150000UJ 600U 700COUJ 78000UJ 630U 580U 590U

2-Butanone 1000000 1000000 50000 3000UJ 44J 1400UJ 1500UJ 48J 4J 39J

2-Hexllnonll
3000UJ 12U 1400UJ 1500UJ 13U llU 12U

2-Mlthyl-2-proplnol
150000UJ 600U 70000UJ 76000UJ 830U 560U 590U

2-Propllnol
150000UJ BOOUJ 70000UJ 78000UJ 830UJ 560UJ 17J

4-Methyt.2-pentllnons 1000000 1000000 50000 3000U 12U 1400U 1500U 13U l1U 12U

AOltonl 1000000 1000000 100000 18000J 34U 1400UJ 1500UJ 180UJ 44UJ 100UJ

Benzene 3000 13000 1000 11000 26 4200 180J 13U l1U 12U

Bromodlohloromlthllne 11000 46000 1000 3000U 12U 1400U 1500U 13U l1U 12U

Bromoform 86000 370000 1000 3000U 12U 1400U 1500U 13U l1U 12U

Bromomllthllns 79000 1000000 1000 3000U 12U 1400U t500U 13U l1U 12U

Clrbon disulfidl
3000U 12U 1400UJ 1500UJ 13U llU 12U

ClIrbon tlltrachloride 2000 4000 1000 3000U 12U 1400U 1500U 13U llU 12U

Chlorobllnzene 37000 680000 1000 790J 12U 1400U 1500U 13U l1U 12U

Chloroethene
3000U 12l! 1400U 1500U 13U l1U 12U

Chloroform 19000 28000 1000 3000U 12U 1400U 1500U 13U 1IV 12U

Chloromethllne 520000 1000000 10000 3000U 12U 1400U 1500UJ 13U l1U 12V

Olbromoch!orornethlnll 110000 1000000 1000 3000U 12U 1400U 1500U 13U llU 12V

EthylbanZlne 1000000 1000000 100000 38000 52 1400 420J 13U l1U 12U

Hllxans
120000J 45 5300 3000U 110J 5J 24U

Mllthyl-t-butyl lither
6000U 24U 2800U 3000U 25U 22U 24U

SIIIII88t pllglI for footnotell, aGERAGHTY & MILLER, INC.
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Teble 5·2. Voletlle Organic Compounde in Soli Semple. Colleoted Curing the Phe.." lA R"m'ldlellnveatigellon, Sayonne Plent, Seyonne, Naw Jerlley.

Semple 10: N3TFS67 N3TFSB7 N3TFSB8 N3TfSB8 N3TFSB9 PN1SB2 PN1SB2

NJOEP Soil Claanup Criteria' Depth: 02 06 02 06 02 04 08

Impact to Zone": N3TF N3TF N3TF N3TF N3TF Pl Pl

Analyte (ug/kg) Realdentlal Non-Reeldenti.1 Groundwater Cete: 10118194 10118/94 10/18/94 10118/94 11f02194 11f02/94 11 f02/94

Methylene chlorid' 49000 210000 1000 3000U 27U 1400U 1500U 14UJ 38UJ 15UJ

n·Propylbenzene 37000 460J 8800 4800J 75J 22U 25

Styrene 23000 97000 100000 3000U 12U 1400U 1500U 13U llU 12U

Tetraohloroethenll 4000 8000 1000 3000U 12U 1400U 1500U 13U llU 12U

Toluene 1000000 1000000 500000 430J 2J 190J 1500U 13U 21 12U

Trlehloroethene 23000 54000 1000 3000U 12U 1400U 1500U 13U l1U 12U

Vinyl chloride 2000 7000 10000 3000U 12U 1400U lSOOUJ 13U llU 12U

Xylene. (Totlll) 410000 1000000 10000 42000 56 1700 330J 7J llU 2J

01.. 1.3·0Ichloropropene 4000 5000 1000 3OO0U 12U 1400U 1500U 13U llU 12U

tran,·l,3·0ichloropropene 4000 5000 1000 3000U 12U 1400U lSOOU 13U 11U 12U

Totel Vol.tile Organlo Compounds
265UO 685 21590 785730 240 30 83

See I.al pega for footnel".

GERAGHTY & MILLER, INC. 0
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Teble15-2. Voledle Orgenic Compounds In Soil 5empl18 Collected Outing the Phese 1" Remediellnvl8tigetion, Beyonne Plent. Beyonns. New Jereey.

Semple10: PS5Bl PSSBI SSBl SSB3 SSB3 STFSBl STF5Bl STFSB2

NJOEP Sorl Cleenup CriteriA • Depth: 02 08 18 08 10 02 06 OB

Impect to Zons··: MB MB 55 5S SS STF STF STF

Anelyte (ug~gl Reaidentiel Non-Residentiel Groundweter D8te: 10131/94 10(31/94 10(24/94 10(24(94 10(24/94 10(26/94 10/28/94 10/28(94

1.1,1· Trlchloroethene 210000 1000000 50000 1400U 1400U 12U 18U 13U 1400U 1800U 1500U

1.1,2.2- Tetreohloroethene 34000 70000 1000 1400U 1400U 12U 18U 13U 1400U 1llOOUJ lS00UJ

1.1,2- Trichloroethene 22000 420000 1000 1400U 1400U 12U 18U 13U 1400U 1800U 1500U

1.1-0I0hloroethene 570000 1000000 10000 1400U 1400U 12U 16U 13U 1400U 1800U 1500U

1.1-010hloroethene 8000 150000 10000 1400U 1400U 12U 18U 13U 1400U 1llOOUJ 1500UJ

1.2·Dlbromoethene 2900U 2900U 24U 33U 28U 2800U 3300U 3200U

1.2·010hloroethene 6000 24000 1000 1400UJ 1400U 12U leU 13U 1400UJ 1600U 1500U

1.2·DlchloroetheneITotell 1079000 2000000 51000 1400U 1400U 12U 16U 13U 1400U 1800U 1500U

1.2-0iohloroPfopene 10000 43000 1400U 1400U 12U 18U 13U 1400U 1800UJ 1500UJ

l·Butenol 73000U 73000UJ 590U 820U 880U 70000U 83000UJ 80000UJ

2·Butenol 73000U 73000U 590U 820U 880U 70000U 83000U 80000U

2·Butenone 1000000 1000000 50000 1400UJ 1400UJ 12UJ 18UJ BJ 1400U 1600UJ 1500UJ

2·HelCenone 1400UJ 1400UJ 12U leu 13U 1400UJ 1800UJ 1500UJ

2·Methyl-2-propenol 73000U 73000U 590U 8Z0U 860U 70000U B3000U 80000U

Z-Propenol 73000U 73000U 590UJ 820U.~ 660UJ 70000U 83000U 80000U

4-Methyl-2·pentenone 1000000 1000000 50000 1400U 1400U 12U 16U 13U 1400U 1600U 1500U

Aoeton8 1000000 1000000 100000 1400UJ 1400UJ 67U 18U 120U 1400UJ 1800UJ 1500UJ

Benzene 3000 13000 1000 1400U 1400U 12U 16U 13U 290J 280J 1500U

Bromodichloromethene "000 48000 1000 1400U 1400U 12U 18U 13U 1400U 1600U 1500U

Bromoform 88000 370000 1000 1400U 1400U 12U 18U 13U 1400U 1800U 1500U

Bromomethene 79000 1000000 1000 1400U 1400U 12U 18U 13U 1400U 1800U 1500U

Cerbon dleulfide 1400U 1400U 12U 18U 13U 1400UJ 1800UJ 1500UJ

Cerbon tetrechlorids 2000 4000 1000 1400U 1400U au 18U 13U 1400U 1800U 1500U

Chlorobenzene 37000 8BooOO 1000 1400U 1400U lJ 18U 13U l40CU 200J 1500U

Chloroethene
1400U 1400U 12U 18U 13U 1400UJ 1600U 1500U

Chloroform 19000 28000 1000 1400U 1400U au 18U 13U 1400U 1800U 1500U

Chloromethens 520000 1000000 10000 1400U 1400U 12U 16U 13U 1400UJ 1800U 1500U

0lbromochlorom8thene 110000 1000000 1000 1400U 1400U lZU 16U laU 1400U 1600U 1SooU

Ethylbenzene 1000000 1000000 100000 1400U S70J 12U 18U 13U 350J 480J 1S00U

Hexene
2900U 1100J 5J 7J 28U 2800U 8100 3200U

Methyl·t·butyl 8ther 2900U 2900U 10J 33U Z6U 2800U 3300U 3200U

See le.t pege for footnoll8. 0GERAGHTY & MILLER, INC.
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Table 5-2. Volatile Orgenie Compound, In 5011 Semple. Collected During the Phlle 1A Remediellnve,tig,tion, Beyonne Plant, Bayonne, New Jersey.

Semple 10: PSSB1 PSSBl SSB1 SSB3 SSB3 STFSBl STFSBl STFSB2

NJDEP Soil Cleanup eriterie " Cepth: 02 OS 16 06 10 02 06 08

Impect to Zone"": MB MB S5 5S SS 5TF STF STF

Anelyte IUll!kgl Resldential Non-Re.ldentie' Groundwater £late: 10(3 I {94 10/31194 10/24/94 10/24/94 10/24/94 10/26/94 10/26/94 10/26/94

Methylene chloride 49000 210000 1000 1400U 1400U 45UJ 35UJ 48UJ 1400U 1600U 1500U

n-Propylbanzene 2900U 7300 14J 33U lJ 16000 130000 860J

Styrene 23000 97000 100000 1400U 1400U 12U 16U 13U 1400U lSooU 1500U

Tetreohloroethene 4000 6000 1000 1400U 1400U 12U 16U 13U 1400U 1600U 1500U

Toluene 100000o 1000000 500000 1400U ·1400U 12U 16U 13U 1400U 1600U 1500U

Trichloroethane 23000 54000 1000 1400U 1400U 12U 1SU 13U 1400U 1SooU 1500U

Vinyl chloride 2000 7000 10000 1400U 1400U 12U 16U 13U 1400UJ 1600U 1500U

Xylena. (Toten 410000 1000000 10000 1400U 1200J 2J 16U 13U 1400U 1600U 1500U

cls-l,3-0iohloropropene 4000 5000 1000 1400U 1400U 12U 16U 13U 1400UJ l&ooU 1500U

trene·l.3-0Ichloroprcpens 4000 5000 1000 1400U 1400U 12U leU 13U 1400U 1600U 1500U

Totel Voletile Orgenlc Compound.
0 10170 18 7 B 16640 137040 880

Sea I•• t pege for foot not•••

GERAGHTY & MILLER, INC. 0
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Teble 5-2. Voletile Orgenio Compounds in SoUSlImpie. Colleoted During the Phase 1A Remediel Inve.tiglltion. Bayonne Plant, Bayonne, New Jeraey_

Semple 10: FBNA1·100594 FBNA5-101994 FBNA6·102094 FBNA7-102594 FBNA9-102694

NJOEP SoU Ci •• nup C.jtefifi • Depth:

Impaot to Zone" ":

Analyte (uglkgl Residential Non-Reaidentlel Groundwater Dete: 10105/94 10119f94 10f20/94 10125/94 10f26f94

1.1 ,1-Trlohloroethane 210000 1000000 50000 IOU 10U 10U 10U IOU

1,1,2,2- Tetrllohloroathane 34000 70000 1000 IOU 10U 10U IOU 10U

l,l,2·Trlchloroethllne 22000 420000 1000 IOU IOU 10U IOU 10U

1,l·Dlohloroethane 570000 1000000 10000 IOU 10U IOU IOU IOU

l,l-D!chloroethene 8000 150000 10000 IOU IOU 10U 10U IOU

l,2-Dlbromollthane 20U 20U 20U 20U 20U

1,2-0iohloroethane 6000 24000 1000 IOU 10U 10U 10U IOU

1,2·010hioroethene(Total) 1079000 2000000 51000 IOU 10U 10U IOU IOU

1,2-0lchloropropane 10000 43000 10U 10U 10U IOU IOU

I-Butanol
500U 500U 500U 500U 500U

2·Butllnol
500U 500U 500U 500U 500U

2-Butllnone 1000000 1000000 50000 IOU leU IOU 10U 10U

2·Hexenone
IOU IOU IOU IOU 10U

2-Methyl-2-propllnol
500U 500U 600U 500U 500U

2·Propenol
500U 500U IlOOU 500U 500U

4-Methyl-2-pentanone 1000000 1000000 50000 10U IOU IOU IOU IOU

Ao.ton. 1000000 1000000 100000 140J 10U 10U 10U 10U

Benzene 3000 13000 1000 IOU IOU 10U 10U 10U

Bromodlchloromethene 11000 46000 1000 IOU 10U IOU 10U IOU

Bromoform 86000 370000 1000 IOU 10U IOU IOU IOU

Bromomethane 79000 1000000 1000 IOU 10U 10U 10U IOU

Carbon diaulfide
IOU IOU 10U 10U IOU

Carbon tetrechlorlde 2000 4000 1000 10U IOU IOU 10U 10U

Chlorobentena 37000 680000 1000 IOU 10U IOU 10U IOU

Chloroethane
10U 10U 10U IOU IOU

Chloroform 19000 28000 1000 IOU IOU IOU IOU IOU

Chloromethane 520000 1000000 10000 IOU IOU 10U IOU IOU

Oibromochloromethane 110000 1000000 1000 IOU IOU IOU IOU 10U

Ethylbenzene 1000000 1000000 100000 IOU 10U IOU IOU IOU

Hexana
10U IOU IOU IOU 10U

Methy!-t-buty! ether
20U 20U 20U 20U 20U

See I.st psg. lor footnotes. 0GERAGHTY & MILLER, INC.
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Teble 5.2. Volatile Organlo Compound. In So4l Sample8 Colleotod During the Phe8e 1A Remedlel Inva8tigation, B8vonne Plant, Bevonne, New Jer.ev.

Sample 10: FBNA1-100594. FBNA5-l01994 FBNA6-l02094 FBNA7-102594 FBNA9-102694

NJOep Soli Cleanup Criteria • Depth:

Impaot to Zone- .:

Anelyte (uglkg) Re81dential Non-Re8idential Groundwater Date: 10/05/94 10/19/94 10/20/94 10/25/94 10/26/94

Methylene chloride 49000 210000 1000 2J 5J IOU 3J IOU

n-Propylbenzene 20U 20U 20U 20U 20U

Styrene 23000 97000 100000 20U 20U 20U 20U 20U

Tatreohloroethene 4000 &000 1000 IOU IOU IOU IOU IOU

Toluene 1000000 100000o 500000 IOU IOU IOU IOU IOU

Trlohloroethene 23000 54000 1000 IOU IOU IOU IOU IOU

Vinyl chloride 2000 7000 10000 IOU IOU IOU IOU IOU

Xylenee (Toten 410000 100000o 10000 IOU IOU IOU IOU IOU

ol .. I.3-0iohloropropene 4000 5000 1000 IOU IOU IOU IOU IOU

trenl' I .3·Diohloropropene 4000 5000 1000 IOU IOU IOU IOU IOU

Total Volatile Orgenlc Compoundl 0 5 0 3 0

See lelt pege for footnote ••

GERAGHTY & MILLER.INC. (}
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Tebla 5-2. Voilltile Orllenlc Compound. In SoH Semple. Collected During the Phese lA Remediellnve8tlgst!on. Beyonne Plsnt, Beyonne, New Jereoy.

Sample 10: FBNA11-102794 FBNA13-102894 FBNAl4-1 02894 FBNA17·103194

NJOEP Soli Cleanup Criteria " Depth:

Impsct to Zone"":

Anlllyte ('!glkg! Reaidontial Non-Residential Groundweter Oete: 10/27194 10/28/94 10/28/94 10/31/94

1, I, 1-Trlchloroethene 210000 1000000 50000 25U 10U IOU 10U

I, I ,2,2-Tetrechloro.tl1ene 34000 70000 1000 2SU 10U IOU IOU

1, I ,2-Trlohloro.thsn. 22000 420000 1000 tSU IOU IOU IOU

l,l·0lchloroethene 570000 1000000 10000 25U IOU IOU IOU

" 1-Dlohlor~ethene 8000 150000 10000 2SU IOU IOU IOU

l,2-0ibromo.thene 50U 20U 20U 20U

, ,2-0lchloroethene 6000 24000 1000 25U 10U IOU IOU

1,2-Dlchloro.thene(Total) 1079000 2000000 51000 25U IOU IOU IOU

1,2-0lchloropropane 10000 43000 25U IOU IOU 10U

1-Sutenol 1200U SOOU 500U 500U

2-Butenol 1200U SOOU SOOU SOOU

2·Butenone 1000000 1000000 50000 25U IOU IOU 10U

2·Hexenone 2SU IOU IOU 10U

2-Methyt-2-propeno! 1200U 500U SOOU SOOU

2-Propenol 1200U 500U 500U SOOU

4-M.thyt-2-pentenone 1000000 1000000 50000 25U IOU IOU 10U

Aceton. 1000000 1000000 100000 330 10U SJ IOU

Sanzene 3000 13000 1000 25U 10U IOU IOU

Bromodichloromethene 11000 46000 1000 25U 10U IOU IOU

Bromoform 86000 370000 1000 25U IOU IOU IOU

Bromomethen. 79000 1000000 1000 25U IOU IOU IOU

Cerbon dlaulfid. 25U IOU IOU IOU

Carbon tatrechloride 2000 4000 1000 25U IOU IOU IOU

Chlorobenzeno 37000 680000 1000 25U IOU 10U IOU

Chloroethano 25U IOU IOU IOU

Chloroform '9000 28000 1000 25U IOU IOU 10U

Chloromethene 520000 1000000 10000 25U IOU IOU IOU

Dfbromochloromethene 110000 1000000 1000 25U IOU IOU 10U

Ethytbenzene 1000000 1000000 100000 25U IOU 10U 10U

Hexene 25U IOU IOU IOU

Methyt-t-butyt ether 50U 20U 20U 20U

Se. leet pega for footnote •• 0GERAGHTY & MILLER. INC.
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Table 5·~. Volatile O,genlc Compounde in Soil Samplls Collscted During the Pha" lA Remsdlallrwestillstion. Bevonne Pllnt. Bayonne, New Jerley.

Sampla 10: FBNA11·102794 FBNA13·102894 FBNA14-102894 FBNA17-103194

NJDEP 5011Cleanup Criteris • Depth:
Impsct to Zone··:

Anelyteluglkg) Residentiel Non·Relldentief Groundweter Dete: 10/27n4 10/28/94 10/28/94 10/31/94

Methylena chloride 49000 ~'OOOO 1000 25U 3J 2J lJ

~Propylbenzene SOU 20U 20U 20U

Styrene 23000 97000 100000 50U 20U 20U 20U

Tstraohloroethene 4000 6000 1000 25U 10U 10U IOU

Toluene 1000000 1000000 .500000 25U 10U 10U IOU

TrichloroetheM 23000 54000 1000 25U 10U 10U 10U

Vinyl chloride 2000 7000 10000 25U 10U 10U IOU

Xylen .. 1T0tBl) 410000 1000000 10000 25U 10U 10U 10U

cil~1.3·Dlohloroprop.ne 4000 5000 1000 25U 10U 10U IOU

trana·l ,3·0Ichloropropene 4000 5000 1000 25U lOU lOU 10U

Total Volatile Organic Compound8 0 3 8

An.lytl concentrltlone and New Jersey Oepartment of Environmental Protection {NJOEPI crlterilln mlcrogrlml per kilogram (uglkgl {equivalent to psrts per billion lppbll.
AnefYI" were performed by CompuChem Environmental Corporation. Resnrch Triengle Psrk. North Caroline, using Contrect Leber.tory Progrem (CLP)

protocole contained In the Stltem8nt of Work (SOW) OLM01.8.
S.mple re.ulte exoeedlng the NJOEP Implct to groundwater criteria are ehown In bold. Sample rllulte excllllding the NJDEP non-reeldential crltaria are underlined.

Sample rawlte exceeding both criteria ars lhown in bold and undlrlined.
NJOEP Naw Jersav Oapartment of Environmentel Protection.
FBNA lndlcatl8 a field blank aeloeieted with no~aquaou. IImples.

FR Field repllolte of prsvious sample.
U The compound wal analyzed for. but not detected at tha Ipeclfic dataction limit.

J l!Itlmated re.ult.
No appllClbla criterl8 •.

• NJDEP Soil Cleanup Criteria, February 3. 1992; la.t revised February 3, 1994.

Zones a8 defined in Table 3·2.

.ft.,GERAGHTY & MILLER. INC. .. .,
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Teble 5-3. Semivoletile Organic Compound. in Soil Simple. Collected During the Phe.e 1A Remedllllnvl.tlgetion. Beyonne Plent. Bayonnl, New Jerley.

NJDep Soil Cleenup Criterie • Semple 10: 3TFIRMB4 3TFIRMB4 AGTFSBI AGTFSBI AGTFSB2 AGTFSB3

Depth: 02 OS 02 OS 04 02

Impect to Zone"": N3TF N3TF AGTF AGTF AGTF AGTF

AneM. luplkgl ReifidentiBi Non·Resldentlel Groundw.ter Oete: 10/17/94 10117/94 10/20/94 10/20/94 10/28/94 10/27/94

T ,2,4- Trichlorobenz.ne 68000 1200000 100000 390U 7800U 8500U 13000UJ l0000U 800U

1,2-Dlchlorobenz.ne 5100000 10000000 50000 240J 7800U 8500U 13000UJ 10000U 800U

l,3-0lchlorobenzlne 5100000 10000000 100000 140J 7800U 8500U 13000UJ l0000U 800U

l,4-Dichlorob.nz.ne 570000 10000000 100000 200J 7800U 8500U 13000UJ l0000U 800U

2,2'-oxybl.( l-Chloroprop.nel 2300000 10000000 10000 390U 7800U 8500U 13000UJ 10000U 800U

2.4,5- Trlchlorophenol 5600000 10000000 50000 950U 19OO0U 21000U 32000IJJ 211000U 1900U

2,4,6- Trichlorophenol 62000 270000 10000 390U 7800U 8500U 13000UJ l0000U 800U

2.4-Dlohlorophenol 170000 3100000 10000 390U 7800U 8600U 13000UJ l0000U 800U

2.4-Dlmethylphenol 1100000 10000000 10000 390U 7800U 8500U 13000UJ l0000U 800U

2.4-0initrophenol 110000 2100000 10000 950U 19000U 21000U 32000UJ 26000UJ 1900UJ

2,4-0lnitrotoluenl 1000 4000 10000 390U 7800U 8500U 13000UJ looooU 800U

2.1I·0Inltrotoluene 1000 4000 10000 390U 7800U 8600U 13000UJ l0000U 800U

2·Chloronephth.lene 390U 7800U 8500U 1900J l0000U 800U

2-Chloroph.nol 280000 5200000 10000 390U 7800U 8500U 13000UJ 10000U 800U

2-Methylnaphthllen. 46J 24000 9400 45000J 20000 120J

2·Mlthylphenol 2800000 10000000 390U 7800U 8500U 13000UJ l0000U 800U

2·Nitro8n1line
950U 19000U 21000U 32000UJ 26000U 1900U

2·Nltrophenol
390U 7800U 8500U 13000UJ l0000U 800U

3,3'·Olchlorobenzidine 2000 5000 100000 390U 7800W 8500UJ 13000UJ l0000UJ 800UJ

3·Nltr08nillne
950U 19000U 21000U 32000UJ 26000U 1900U

4,lI-0!nltro-2-melhylphenol 950U 19000UJ 21000UJ 32000UJ 211000UJ 1900UJ

4-Bromophenyl ph8nyl elhlr 390U 7800U 8500U 13000UJ l0000U 800U

4-Chloro·3-rnethylphenol 10000000 10000000 100000 390U 7800U 8500U 13000UJ 10000U 800U

4-Chlor08nillne 230000 4200000 390U 7800U 8500U 13000UJ lOOOOU 800U

4-Chlorophenyl ph.nyl ether
390U 7800U 8500U 13000UJ lOOOOU 800U

4-Melhylphenol 2800000 10000000 390U 7800U 8500U 13000UJ l0000U 800U

4-Nitr08niline
950U 19000UJ 21000UJ 32000UJ 211000U 1900U

4-NIIrophenol
950U 19OO0W 21000UJ 32000UJ 25000U 1900UJ

AClnaphthene 3400000 10000000 100000 390U 7800U 8500U l3000UJ 10000U 88J

Acenaphthylenl
390U 7800U 8500U 13000UJ l0000U 800U

Anthrlcene lOooOOOO 10000000 100000 390U 7800U 2100J 1400J 1800J 320J

Benzo(81.nthreoene 900 4000 500000 410 1700J 2000J 2000J ~ 1600J

B.nzol.lpyr.n. 660 6150 100000 270J 1700J J.§QQ,l 13000UJ llQ2Q 2Z00J

See le'I peg. for footnot ...
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Teble 5-3. Semivoletlle Organic Compound. In Soli SempleeCollected During the Phese1A Remediel Investlgation, BeyonneP1ent,Beyonne, New Jersey.

NJDEPSoil Cleanup Criterie • Semple 10: 3TFlRMB4 3TFIRMB4 AGTFSBI AGTFSBI AGTFSB2 AGTFSB3

Depth: 02 Oil 02 Oil 04 02

Impact to Zone··: N3TF N3TF AGTF AGTF AGTF AGTF

Analyte (ug!kpl Resldentlel Non-Resldentlel Groundwater Date: 10/17194 10/17/94 10/20/94 10/10/94 10/28/94 10/27/94

Benzo(blfluorenthene 900 4000 50000 850J 1800J 1700J 13OO0UJ 8400J 1700J

Benzol",h,;)perytene 390UJ 940J 2100J 13000UJ 6900J 2800J

Benzolklfluorenthene 900 4000 500000 990J 1800J 1700J 13000UJ !ZQQ,! 1900J

Butyl benzyl phthalate 1100000 10000000 100000 390U 7800U 8500U 13000UJ lOOOOU 800UJ

Carbazole 390U 7800U 8500U 13000UJ lOOOOU 800U

Chry.. ne 9000 40000 500000 1100 3100J 5000J 3300J 12000 2900J

DI-n-butyl phthllete 5700000 10000000 100000 390U 7800U 8500U 13000UJ lOOOOU 87J

Dl.n-octyl phthalate 1100000 10000000 100000 390UJ 7800U 8500U 13000UJ 10000UJ 800UJ

Dlbenzo(e,hlenthraclne 1160 660 100000 180J 7800U 8500U 13000UJ ~ 800UJ

DibeNofuran 390U 7900U 8500U 13OO0UJ 1600J 800U

Dlethyl phthalate 10000000 10000000 50000 390U 7900U 8500U 13OO0UJ l0000U 800U

Dimethyl phthalate 10000000 10000000 50000 390U 7900U 8500U 13OO0UJ looooU 800U

Fluorlnthene 2300000 10000000 100000 440 2200J 1500J 1400J 5000J 1200

Fluorene 2300000 10000000 100000 390U 5700J 8500U 5000J 3900J 130J

Hexechlorobenzene 660 2000 100000 390U 7800U 8500U 13000UJ lOOOOU 800U

Hexachlorobutadlone 1000 21000 100000 390U 7800U 8500U 13000UJ looooU 800U

Hoxachlorocyclopentadiene 400000 7300000 100000 390U 7800U 8500U 13000UJ looooU 800U

Hexaohloroethene 6000 100000 100000 390U 7800U 8500U 13000UJ looooU 800U

Indenol1,2,3·cdlpyrene 900 4000 500000 150J 850J 500J 13000UJ ~ 9110J

Isophorone 1100000 10000000 50000 390U 7800U 8500U 13000UJ looooU 800U

N-Nltroeo.di-n-propylemine 660 660 10000 390U 7800U 8500U 13000UJ looooU 800U

N.Nitrolodiphenylemine 140000 600000 100000 390U 7800U 8500U 13000UJ looooU 800U

Naphthelene 130000 4200000 100000 64J 7800U 8500U 13000UJ looooU 800U

Nitrobenzene 18000 520000 10000 390U 7800U 8500U 13000UJ l0000U 800U

Pentachlorophenol 6000 24000 100000 950U 19OO0U 21000U 32000UJ 26000U 1900UJ

Phenenthrene
630 6400J 6800J 13000J 14000 1200

Phenol 10000000 10000000 50000 390U 7800U 8500U 13000UJ loo00U 800U

Pyre08 1700000 10000000 100000 780 3000J 11000 8400J 8900J 3700J

bi8(2-Chioroethoxylmethe ne
390U 7800U 8500U 13OO0UJ 10000U 800U

bie{2.Chloroethyllether 660 3000 10000 390U 7800U 8500U 13000UJ 10OO0U 800U

bis{2·Ethylhexyllphthelate 49000 210000 100000 390U 7800U 8500U 13OO0UJ looo0U 800UJ

Totll Semivoletile Compounde
6490 53290 45300 81400 122200 20905

See la81page for footnote8.
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Table 5-3. Semlvolatlla Org..nie Compound.. in Soil Sample.. Collec:ted During the Phe..e , A Remedial Inwltlgation. Bayonne Plant. aeyonne. New Jersey.

NJDEP Soli Cleenup Crlterie • SamplalD: AGTFSB3 AGTFS84 AHTFSB1 AHTFS82 AHTFSB4 AHTFS84

Dapth: 06 02 02 02 02 08

Impec:t to Zone··: AGTF AGTF AHTF AHTF AHTF AHTF

Anllllvte (ug!ksl Reeidantlal Non-Reeldentlal Groundwatar Date: 10127/94 '0120194 '011 9/94 10114/94 10114194 10114/94

1.2.4- Trichlorobanzene 68000 1200000 100000 24000U 3900U 7100U 3800U 3600U 3800U

1,2·DIc:hlorobanzene 5100000 10000000 50000 24000U 3900U 7100U 3800U 3600U 3800U

1.3·DichlorobenZlllne 5100000 10000000 100000 24000U 3900U 7100U 3800U 3600U 3800U

1.4-Dlohlorobenzana 670000 '0000000 100000 24000U 3900U 7100U 3800U 3600U 3800U

2,2'·oxybis(' ·Chloropropanal 2300000 10000000 10000 24000U 3900U 7'OOU 3800U 3600U 3800U

2,4.6- Triohlorophanol 5600000 10000000 50000 S,OOOU 9500U 17000U 9200U 8800U 9200U

2,4,6- Trlchlorophanol 62000 270000 10000 24000U 3900U 7100U 3800U 3600U 3800U

2,4-Dlchlorophenol 170000 3100000 10000 24000U 3900U 7'OOU 3800U 3S00U 3800U

2,4-0lmathylphanol 1100000 10000000 10000 24000U 3900U 7100U 3800U 3800U 3BOOU

2,4-0initrophenol 110000 2100000 10000 61000UJ 9500U 17000UJ 9200UJ 8800UJ 9200U

2.4-0inltrotoluene 1000 4000 10000 24000U 3900U 7100U 3800U 3600U 3800U

2.S-OInltrotoluena 1000 4000 10000 24000U 3900U 7100U 3800U 3600U 3800U

2-Chloronaphthalane 24000U 3900U 7100U 3BOOU 3600U 3800U

2-Chlorophanol 280000 5200000 10000 24000U 3900U 7100U 3800U 3800U 3800U

2-Mathylnllphthalena 24000U 3900U 1200J 780J 10000 25000

2·Mathylphenol 2800000 10000000 24000U 3900U 7100U 3800U 3800U 3800U

2-Nitrollnillnlll SI000U 9500U 17000U 9200UJ 8800UJ 9200U

2-Nllrophlllnol 24000U 3900U 7100U 3800U 3800U 3800U

3.3 '·Dich!o,obanzidina 2000 6000 '00000 24000U 3900UJ 7100UJ 3800U 3800U 3800U

3·Nltroanlline 6'OooU 9500U 17000U 9200U 8800U 9200U

4,6·Dlnitro-2-mathylphenol
61000U 9500UJ 17OO0U 9200UJ 8800UJ 9200U

4-Bromophanyl phanyl ather 24000U 3900U 7'OOU 3800U 3800U 3800U

4-Chloro·3·mathylphanol 10000000 10000000 100000 24000U 3900U 7100U 3800U 3600U 3800U

4-Chloroaniline 230000 4200000 24000UJ 3900U 7'OOU 3SooU 3600U 3BOOU

4-Chlorophanyl phenyl athar 24000U 3900U 7100U 3BOOU 3600U 3800U

4-Mathylphanol 2800000 10000000 24000U 3900U 7100U 3S00U 3600U 3800U

4-Nitroanilina
61000U 9500UJ 17000U 9200U 8800U 9200U

4-Nftrophenol
61000U 9500UJ '7000UJ 9200UJ 8800UJ 9200U

Aoanephthana 3400000 10000000 100000 24000U 3900U 7100U 1300J 3600U 3800U

Acenaphthylana
24000U 3900U 7100U 3800U 3S00U 3800U

Anthracana 10000000 10000000 100000 24000U 3900U 7100U 3800U 3S00U 3800U

Banzol"lanthr.oana 900 4000 500000 4000J 3900U !'OOU 3800U 3600U 410J

Sanzo(elpyrana 660 660 100000 2500J 1300J 7'OOU 3800U 3600U 3800U

See IlI8t p.ga for footnota8.
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Table 5-3. Semlvolatlle Organlo Compounds in SoUSemples Collected During the Phess 1A Remedial Investigation, BlIVonna Plant, Bayonne, New Jersey.

NJDEP Soil Cleenup Critarla " Sample 10: AGTFSB3 AGTFSB4 AHTFSBl AHTFSB2 AHTFSB4 AHTFSB4

Depth: 06 02 02 02 02 08

Impect to Zone""; AGTF AGTF AHTF AHTF AHTF AHTF

Analyte lug}kg) Rasidentl" Non-Residential Groundwater Oat,,; 10/27194 10/20/94 10(19/94 10/14/94 10(14(94 10/14/94

Benzolb)f1l1oranlhane 900 4000 50000 24000U ll00J 7100U 3800U 3800U 3800U

Banzolg,h.llperylene 24000U 960J 7100U 3800UJ 3800UJ 3800U

Benzolldfllloranthene 900 4000 500000 24000U l100J 7100U 3800U 3600U 3800U

BIItyl benzyl phthelate 1100000 10000000 100000 24000U 3900U 7100U 3800U 3600U 3800U

Carbazole 24OO0U 3900U 7100U 3800U 3800U 3800U

Chry,ene 9000 40000 500000 7100J 840J 7100U 400J 1200J ll00J

DI-n-butyl phthelate 5700000 10000000 100000 24000U 3900U 7100U 3800U 3800U 3800U

DI-n-ootyl phthalate 1100000 10000000 100000 24000U 3900U 7100U 3800U 3600U 3800U

Dibenzo(a,h)anlhreoene 860 860 100000 24000U 760J 7100U 3800UJ 3600UJ 3800U

Dlbenzofuran 24000U 3900U 7100U 960J 3800U 3800U

Dlathyl phthalate 10000000 10000000 50000 24000U 3900U 7100U 3800U 3600U 3800U

Dimethyl phth8late 10000000 10000000 50000 24000U 3900U 7100U 3800U 3800U 3800U

Fluoranthene 2300000 10000000 100000 24000U 3900U. 7100U 3800U 3800U 3800U

Fillorena 2300000 10000000 100000 3900J 3900U 7100U 1900J l000J 3800U

Hexaohlorobenzene 880 2000 100000 24000U 3900U 7100U 3800U 3600U 3800U

Hexlchloroblltadiene 1000 21000 '00000 24000U 3900U 7100U 3800U 3600U 3800U

HexaohlorooyolopentrrcJiene 400000 7300000 100000 24000U 3900U 7100U 3800U 3600U 3S00U

Haxaohloroethane 6000 100000 100000 24000U 3900U 7100U 3800U 3800U 3800U

lI'I:Ienoll,2.3-cd)pyren& 900 4000 500000 24000U 740J 7100U 3800UJ 3800UJ 3800U

180phorone 1100000 10000000 50000 24000U 3900U 7100U 3800U 3800U 3800U

N-Nitroeo-dl-n-p ropylamine 860 880 10000 24000U 3900U 7100U 3800U 3600U 3800U

N-Nitro,odlphenylamine 140000 600000 100000 24OO0UJ 3900U 7100U 3800U 3800U 3800U

Naphthalene 230000 4200000 100000 24000U 3900U 7100U 470J 550J 3800U

Nltrobanzena 28000 520000 10000 24000U 3900U 7100U 3800U 3800U 3800U

Pentachlorophenol 8000 24000 100000 81000U 9500U 17000UJ 9200U 8800U 9200U

Phenanthrene 9200J 3900U 7100U 4400 2800J 3800J

Phenol 10000000 10000000 50000 24000U 3800U 7100U 3800U 3800U 3800U

Pyrilne 1700000 10000000 100000 11000J 690J 7100U 620J 1500J 420J

bls(2-Chlo rOllthoxy)methaOll 24000U 3900U 7100U 3800U 3600U 3800U

bi,(2-Chlo roethyl)eth"r 660 3000 10000 24000U 3900U 7100U 3800U 3800U 3800U

bl,(2·Ethy1 hexyl)phthalate 49000 210000 100000 24000U 3900U 7100U 3800U 3600U 3800U

Total Semivolatile Compounde 37700 7490 1200 10830 17050 30530

See last pege for footnot.l.
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Teble 5-3. Semjvoleti!e Orgenlc CompoundI In Sail Semples Collected Ourlng the Phese 1A Remedlll Inveltigetian, BeyonnePllnt, Blyanne, New Jerley.

NJoEP Sail Cleenup Crlteril " Semple 10: APSB2 APSB3 APSB5 APSB5 APSB8 APSB8 DTSB3
Depth: 02 06 02 06 08 10 04

lmpectto Zone"": AP Afi AP AP AP AP DT

Anelyte (uglkgl Residentlel Non-Re.ident;el Groundweter Dete: 10/28/94 10/21/94 10/12/94 10/12/94 10/21/94 10/21194 10/27/94

1,2,4-Trlchlorcibenzlne 88000 1200000 100000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

1,2-Dlch'orobenzene 5100000 10000000 50000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37OO0U

l,3-DlchlorobllnZllne 5100000 10000000 100000 l1000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

1,4-Dlchlorobllnzen8 570000 10000000 100000 11000U 17000J 350U 4200U 22000UJ 4000J 37000U

2,2' ·allybll( 1-Chloropropene' 2300000 10000000 10000 11000U 81000UJ 350W 4200U 22000UJ 24000UJ 37000U

2,4,5- Trlchlorophenal 5800000 10000000 50000 26000U 150000UJ 840U looo0U 58000UJ 59000UJ 91oo0U

2,4,6-Trlchloraphenol 82000 270000 10000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

2,4-Dlahlarophenal 170000 3100000 10000 11000U 81OO0UJ 350U 4200U 22000UJ 24000UJ 37000U

2,4-Dlmethylphllnal 1100000 10000000 10000 l1000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

. 2,4-Dlnltrapnenol 110000 2100000 10000 28000U 150000UJ 840UJ l0000U 56000UJ 59000UJ 91000UJ

2,4-Dlnltrotoluene 1000 4000 10000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

2,8-01nltratoluenll 1000 4000 10000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

2·Chloronephthelene 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

2·Chloraphllnol 280000 5200000 10000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

2-Methylnephthelene l1000U 34OO0J 350U 7500 2300J 11000J 37000U

2-Methylphllnol 2800000 10000000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

2-Nltraenlllne 26000U 150000UJ 840U 10000U '56oooUJ 59000UJ 91000U

2·Nltrophenol 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

3,3' -Dlohlorabenzldlne 2000 8000 100000 11000UJ 81000UJ 350UJ 4200U 22000UJ 24000UJ 37000U

3-Nltraenlline 2&000U 150000UJ 840U 10000U 56000UJ 59000UJ 91000U

4,8.Dlnltra-2·methylphenol 26000U 150000UJ 840U 10oo0U 56000UJ 59000UJ 91OO0U

4-Bramaphenyl phenyl ether 11000U 61000W 350U 4200U 22000UJ 24000UJ 37000U

4-Chloro-3-methylphenal 10000000 10000000 100000 11000U 81oo0UJ 360U 4200U 22000UJ 24OO0UJ 37000U

4-Chlaro8nlllne 230000 4200000 11000UJ 81000UJ 350U 4200U 22000UJ 24000UJ 37oo0UJ

4-Chlofophenyl phenyl ether 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37oo0U

4-Methylphenol 2800000 10000000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

4oNItrollnllini 26000U 150000UJ 840U 10OO0U 58000UJ 59000UJ 91000U

4-Nltrophenol
26000U 150oo0UJ 840UJ 10000U 58000UJ 59000UJ 91000U

Acen8phthenll 3400000 10000000 100000 11000U 81000UJ 350U 4200U 4200J 24000UJ 37000U

AClln8phthyiens
l1000U 61000UJ 350U 4200U 22000UJ 24OO0UJ 37000U

Anthr8cene 10000000 10000000 100000 11090U 61000UJ 350U 3100J 22000UJ 24000UJ 50000J

Benza(8'8nthrIlCllnl 900 4000 500000 11000U 61000UJ 140J 8300 2800J 3000J 37OO0U

Benzo(e)pyrllnll 660 660 100000 11000U 61000UJ R §JQQ. 6000J 24000UJ 37000U

See lest pegll for footnotes.
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Tlble $-3. Semivoletile Orgenio CompoundeIn Soli Semplll Colleoled During Ihe Phlle 1A RemedialInvestigetion. Bllyonne Plant, BlIVonne,New JerllY.

NJOEP SoH Cleenup Criteria f Semple 10: APSB2 APSB3 APSB5 APSB5 APSB6 APSB6 DTSB3

Depth: 02 08 02 06 06 10 04

Impact to Zone·": AP AP AP AP AP AP DT

Anlllyte (uglk.QL Residentllli Non-Reeidentilll Groundwlller Oete: 10126194 10121194 10112194 10/12194 10121194 10121194 10/27194

Benzo(blnuorllnlhens 900 4000 50000 11000U 6'000UJ R 3100J 2200J 24000UJ 37000U

Benzo(g,h,i)perylene 11000U 61000UJ R 2100J 22000UJ 24000UJ 37000U

Benzo(k'fluofllnthene 900 4000 500000 11000U 51000UJ R 2900J 2400J 24000UJ 37000U

Butyl benzyl phlhlllllle 1100000 10000000 100000 11000U 61000UJ 350UJ 4200U 22oo0UJ 24000UJ 37000U

Cllrbezole 11000U 51oo0UJ 350U 4200U 22000UJ 24000UJ 18000J

Chrv-ene 9000 40000 500000 11000U 61000UJ 190J 13000 7900J 5600J 4100J

DI·n-butyl phthailltl 5700000 10000000 100000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

D1-n-ootylphtha'ete 1100000 10000000 100000 11000U 151000UJ R 4200U 22000UJ 24000UJ 37000U

Olbenzo(II,h)enthr80ene 880 660 100000 11000U 61000UJ R 4200U 22000UJ 24000UJ 37000U

DibeNofuflln
11000U 61000UJ 350U 4200U 4300J 24000UJ 37000U

Clethyl phthslele 10000000 10000000 50000 l1000U 81000UJ 350U 4200U 22oo0UJ 24000UJ 37000U

Dimethyl phthlllell 10000000 10000000 50000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

Ruorenthene 2300000 10000000 100000 11000U 61000UJ 180J 5800 3900J 24000UJ 4800J

Fluorene 2300000 10000000 100000 11000U 61000UJ 350U 2900J 22000UJ 24000UJ 8300J

HexeQh!orobenzene 680 2000 100000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ - 37000U

Hexechlorobutedlene 1000 21000 100000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

HexeohlorO<lyclopentedlens 400000 7300000 100000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

Hexllchloroethene 8000 100000 100000 11000U 61000UJ 350U 4200U 22oo0UJ 24000UJ 37000U

Indeno(I,2.3-c:dJpyrene 900 4000 500000 11000U 81000UJ R 1800J 22000UJ 24000UJ 37000U

18ophoron. 1100000 10000000 50000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

N-Nltro80;di-n-propylamlne 680 860 10000 11000U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

N-Nitr08odlphenyllmlne 140000 600000 100000 l1000U 61OO0UJ 350U 4200U 22000UJ 24000UJ 37000UJ

Nephthslene 230000 4200000 100000 l1000U 10000J 350U 4200U 22000UJ 24000UJ 37000U

Nitrobenzene 28000 520000 10000 11000U 61000UJ 350U 4200U 22oo0UJ 24000UJ 37000U

PenlllChlorophenol 6000 24000 100000 1400J 150oo0UJ 840UJ 10000U 58000UJ 59000UJ 91000U

Phenenthrene
11000U 16000J 87J 16000 17000J 28000J 9000J

Phenol 10000000 10000000 50000 1100.0U 81000UJ 350U 4200U 22000UJ 24000UJ 37000U

Pyrene 1700000 10000000 100000 11000U 10000J 620J 11000 12000J 6900J 8000J

bis(2-Chloroethoxy)melhene
11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

bls(2-Chloroethyl)elher 660 3000 10000 11000U 61000UJ 350U 4200U 22000UJ 24000UJ 37000U

bls(2-Ethylhexyllphlhsllte 49000 210000 100000 11000U 81000UJ 940J 4200U 22000UJ 24000UJ 37000U

Totll Semlvolalile Compounds
1400 87000 2137 82800 64800 58500 100200

Stili lell page for 'oolnotll •
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Teble 5·3. Semivoletile Organio COmpOUndl in Soli Semple. Colleoted During the Phase 1A Remedial.lnvestigation, Bayonne Plant. Bayonne, New Jeraey.

NJOEP Soil Cleanup Criteria ' SBI11ple10: OTSB3FR ECIRMBl ECIRMB3 EClRMB3 ECPSBl ECPSB2
Depth: 04 02 02 08 02 06

Impaot to Zone": OT U N3TF N3TF ECPS ECPS

Anelyte (uglkp) Relldentlll Non-Relidentlal Groundwater Date: 10/27/94 10/24/94 10/19/94 10/19/94 10/20/94 10/20/94

1,2,4- Trlohlorobanzene 68000 1200000 100000 37000U 7600U 3700U 86000UJ 7600U l1000UJ

1,2·0iohlorobenzene 5100000 10000000 50000 37000U 7600U 1600J 66000UJ 7600U l1000UJ

1,3·010hlorobenzane 5100000 10000000 100000 37000U 7600U 3700U 66000UJ 7600U 1200J

1.4-0iohlorobenzene 570000 10000000 100000 37000U 7800U 530J 160.00J 7600U 3600J

2,2' ·oxybls( I-C h1oroproplne' 2300000 10000000 10000 37000U 7600U 3700U 66000UJ 7600U l1000UJ

2,4,5- Triohlorophenol 5600000 10000000 50000 91000U 18000U 9000U 160000UJ 18000U 29000UJ

2,4,8·Trlohlorophenol 62000 270000 10000 37000U 7800U 3700U 88000UJ 7600U 11000UJ

2.4-Diohlorophenol 170000 3100000 10000 37000U 7800U 3700U 86000UJ 7600U l1000UJ

2.4-0imethylphenol 1100000 10000000 10000 37000U 7600U 3700U 68000UJ 7600U 11000UJ

2,4-OInitrophenol HOOOO 2100000 10000 91000UJ 18000U 9000U 160000UJ 18oo0U 29000UJ

2,4-0Inltrotoluene 1000 4000 10000 37000U 7600U 3700U 86000UJ 7600U 11000UJ

2,6·0Initrotoluene 1000 4000 10000 37000U 7600U 3700U S8000UJ 7600U 11000UJ

2·Chloronaphthalene 37000U 7600U 3700U 68000UJ 7800U 11000UJ

2-Chlorophenol 280000 5200000 10000 37000U 7600U 3700U 66000UJ 7600U 11000UJ

2-Methylnephthelene 37OO0U 7600U 690J 59000J 930J 12000J

2·MethylphlJ\ol 2800000 10000000 37000U 7800U 3700U 86000UJ 7600U 11000UJ

2-Nitrolnlline 91000U 18000U 9000U 180000UJ 18000U 29000UJ

2·Nitrophenol 37000U 7600U 3700U 66000UJ 7800U 11000UJ

3,3' ·Dlohlorobenzidine 2000 6000 100000 37OO0U 7600UJ 3700UJ 68000UJ 7600UJ lloooUJ

3·NitrOlnllinl 91000U 1S000U 9000U 180000UJ 18000U 29000UJ

4, S-01nilro·2-methylphenol 91000U 18000U 9000U 18ooo0UJ 18000UJ 29000UJ

4-Bromophenyl phanyl ether' 37oo0U 7600U 3700U S6000UJ 7600U 11000UJ

4-Chloro·3·methylphenol 10000000 10000000 100000 37OO0U 7600U 3700U S6000UJ 7600U 11000UJ

4-Chloroanillne 230000 4200000 37000UJ 7600UJ 3700U 68000UJ 7600U 11000UJ

4-Chlorophenyl phenyl alher 37000U 7600U 3700U e6000UJ 7800U 11000UJ

4-Methylphenol 2800000 10000000 37000U 7600U 3700U esoooUJ 7800U 11000UJ

4-Nitroanillne 91000U 18000U 9000UJ 1S0000UJ 18000UJ 29000UJ

4-Nltrophenol 91000U 18000U 9000UJ 1Sooo0UJ 1Soo0UJ 29000UJ

Aoenlphthene 3400000 10000000 100000 37000U 7600U 580J S8000UJ 7600U 11000UJ

Aoenephthyllne 37000U 7600U 3700U 66000UJ 7600U 11000UJ

Anlhraoene 10000000 10000000 100000 27000J 7600U 3700U 66000UJ 7600U 11000UJ

BenzO(I)anlhreoene 900 4000 500000 37000U 7800U 1500J S6000UJ 7600U 2900J

Benzo(a)pyrene S60 660 100000 37oo0U ZZQ.L 2500J 86000UJ 7800U l1000UJ

See IIII pege for footnotes.
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T.ble &-3. Semlvol.tlle Org'n4c Compounds in Soil Semple' Collected During the Phue 1'" Remediel'nve.tigation. Bayonne Plant. Bavonne, New J.rt.V,

NJOEPSoil CI.anup Criteria • Semple 10: CTSB3FR ECIRMB1 ECIRMB3 ECIRMB3 ECPSB1 ECPSB2
D.pth: 04 02 02 08 02 06

Impaot to Zona··: DT U N3TF N3TF ECPS ECPS

Anll!y1e luplkg) Re.idential Non-Re.id.ntial Groundweter Dale: 10/27/94 10/24/94 10/19/94 10119/94 10/20/94 10/20/94

Be~o(b)f1uoranthene 900 4000 50000 37000U 1200J 2800J 6S0ooUJ 7SOOU 1400J

Benl0(g.h,l)perylene 37000U 7600U 2600J 86000UJ 7800U ll000UJ

Benro(k)f1uoranthene 900 4000 SOOOOO 37000U 1200J 2500J 88000UJ 7600UJ 1400J

Butyl benzyl phth.late 1100000 10000000 100000 37000U 7600U 3700U 66000UJ 7BooU 11000UJ

C.rbarole 7800J 7600U 3700U 66000UJ 7600U 11000UJ

_Ch",.ene 9000 40000 500000 37OO0U 1400J 3000J 68000W 1300J 5S00J

CI-n-butyl phth.l.t. 5700000 10000000 100000 37000U 7600U 3700U 66000UJ 7600U 11000UJ

. Ci·n-oetyl phth8l.ta 1100000 10000000 100000 37oo0U 7600U 3700U 66000UJ 7800U 11000UJ

Dib.nzo(a,h)anthrao.ne 560 660 100000 37000U 7600U 2300J 66000UJ 7600U ll000UJ

Dlb.nzofuran 37000U 7600U 3700U 88000UJ 7600U 11000UJ

DI.thyl phthalate 10000000 10000000 50000 37000U 7600U 3700U 66000UJ 7800U 11000UJ

Dlmlthyl phthal.te 10000000 10000000 50000 37000U 7600U 3700U 58000UJ 7S00U 11000UJ

Fluorenthen. 2300000 10000000 100000 37000U 7800U 490J S6000UJ 7600U l1000UJ

Fluor.ne 2300000 10000000 100000 4700J 7600U 3700U 88000W 7800U 2700J

HaX8ehlorobenz.na 650 2000 100000 37000U 7800U 3700U 88000UJ 7SooU l1000UJ

Hex.chlorobutadl.ne 1000 21000 100000 37000U 7800U 3700U 86000UJ 7800U ll000UJ

HeK.chloroevelop.ntedien. 400000 7300000 100000 37000U 7600U 3700U seoooUJ 7600U l1000UJ

HIK.ehloro.th.na 6000 100000 100000 37000U 7600U 3700U 88000UJ 7S00U l1000UJ

Indeno!1,2,3·cdlpyrlna 900 4000 500000 37000U 7800U 1800J 86000UJ 7800U 11000UJ

Isophorona 1100000 10000000 50000 37000U 7S00U 3700U 86000UJ 7600U 11000UJ

N.Nitroso-di-n-propyllllnine 860 660 10000 37000U 7600U 3700U 8S0ooUJ 7800U 11000UJ

N-Nltrolodlphlnylamlne 140000 600000 100000· 37000UJ 7600UJ 3700U 88000UJ 7800U 11OO0UJ

N.phthel. na 230000 4200000 100000 37000U 7800U 690J 17000J 7800U 7500J

Nitrobenz.ne 28000 1520000 10000 37OO0U 7800U 3700U 86000UJ 7800U t1000UJ

Plnt.chlorophenol 6000 24000 100000 s1000U 18000U SOooU 180000UJ 18000U 29000UJ

Phen.nlhr.ne 8800J 7500U 3700U 15000J 1500J 8000J

Phenol 10000000 10000000 50000 37000U 7600U 3700U 8S0ooUJ 7600U 11000UJ

Pvrene 1700000 10000000 .100000 37000U 1100J 980J 86000UJ 970J 2700J

bit (2-Chloro.thoKvlmeth.n. 37oo0U 7600U 3700U 68000UJ 7500U 11000UJ

biI12·Chloro.thyl)eth.r 880 3000 10000 37000U 7600U 3700U 86000UJ 7500U l1000UJ

bit (2-Ethylhexy\)phthel81' 49000 210000 100000 37OO0U 7600U 890J 88000UJ 7600U l1000UJ

Totll Semi1rolltlle Compounde 46300 5870 25230 107000 4700 49000

S.e I.et pig. for footnot.... '
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Table 5-3. Semlvolatile Organic Compounds In Soil Sampllll Collected During the Phase lA Remedlallnvestlg.tlon, B.yonne PI.nt, Bavonne, New Jersey.

NJOEP Soil Cleenuo Criteria • Semple 10: ECPSB2 ECPSB4 ECPSB5 GFSB1 GTFIRMBl GTFlRMB2
Depth: 12 08 02 02 02 02

Impaot to Zone"": ecPS . ECPS ECPS STF GTF GTF

AnaMe (ug!kgl Rellidentlel Non-Rltsidltntlal Groundwater Data: 10/20/94 10119f94 10/19194 10/12/94 l1f18194 10/17/94

1,2.4, Trich'oroben~8r'le 68000 1200000 100000 700000UJ 24000UJ 7600U 3800U 180au 370U

1,2-OlchlorobeM8ne 5100000 10000000 50000 4700000.1 24OO0UJ 71100U 3800U 1600U 370U

1,3-0ichlorobltnzltne 5100000 10000000 100000 70oo00UJ 24000UJ 7600U 3800U 1800U 370U

1,4-0lohlorobltnzenlt 570000 10000000 100000 240000.1 24OO0UJ 820J 3800U 1800U 370U

2,2' ·oxybls( 1-Chloropropene) 2300000 10000000 10000 700000UJ 24OO0UJ 7llOOU 3800UJ 1600U 370U

2,4,5· Trichlorophenol 5600000 10000000 50000 18oo000UJ 60000UJ 18000U 9100U 3800U 900U

2,4,6- Trichlorophenol 62000 270000 10000 700oo0UJ 24000UJ 7600U 3800U 1600U 370U

2.4-olchlorophenol 170000 3100000 10000 700000UJ 24OO0UJ 7800U 3800U 1600U 370U

2.4-olmathylphenol 1100000 10000000 10000 700000UJ 24OO0UJ 7600U 3800U 1600U 370U

2,4-Dlnitrophenol 110000 2100000 10000 1800000UJ 60000UJ 18oo0UJ 9100UJ 3800UJ 900U

2.4-Olnitrotolultr'la 1000 4000 10000 700000UJ 24000UJ 71100U 3800U 1600U 370U

2,8-Oinltrotoluene 1000' 4000 10000 700000UJ 24OO0UJ 7800U 3800U 1600U 370U

2·Chloronephthelene 700000UJ 24000UJ 7800U 3800U 1600U 370U

2-Chlorophanol 280000 5200000 10000 700000UJ 24000UJ 7600U 3800U 1600U 370U

2·Mltthylnephth8lene 7ooo00UJ 2500J 7600U 17000 240J 65J

2-Methylphenol 2800000 10000000 700000UJ 24000UJ 7600U 3800U 1600U 370U

2·Nitr08nlline 1800000UJ 6oo00UJ 18000U 9100U 3800U 900U

2·Nltrophenol .700000UJ 24OO0UJ 7600U 3800U 1600U 370U

.3,3'·Olchlorobenzidine 2000 6000 100000 700000UJ 24000UJ 7600UJ 3800U 1600U 370U

3-Nltroenlllne 18oo000UJ 60000UJ 18000U 9100U 3800U 900U

4,6-01nltro-2·mltthylphenol 1800000UJ 60000UJ 18000UJ 9100U 3800U 900U

4-Bromophenyl phenyl ether 700000UJ 24000UJ 7600U 3800U 1800U 370U

4- Chloro-3'methylp henol 10000000 10000000 100000 700000UJ 24OO0UJ 7800U 3800U l&OOU 370U

4-Chloroeniline 230000 4200000 700000UJ 24000UJ 7800U 3800U 1800U 370U

4-Chlorophenyl phltnyl ether 700000.UJ 24000UJ 7600U 3800U 1800U 370U

4-Methylphenol 2800000 10000000 700000UJ 24000UJ 7600U 3800U 1600U 370U

4-Nltroenlllne 1800000UJ 80000UJ 18000U 9100U 3800U 900U

4-Nitrophltnol 1800000UJ 60000UJ 18000U 9100UJ 3800U 900U

Aoenephthene 3400000 10000000 100000 700000UJ 24000UJ 7600U 3800U 1600U 370U

Acenaphthylene 700000UJ 24000UJ 7600U 3800U 1600U 370U

Anthrecena 10000000 10000000 100000 700000UJ 24oo0UJ 7800U 3800U 1600U 370U

Ben~0(8)8nthrecene 900 4000 500000 700000UJ 24OO0UJ llQQQ 390J 550J 140J

Ben~o(elpyrene 660 660 100000 70oo00UJ 24oo0UJ llQQQ 520J 650J 90J

Sea lest pege for footnotlll.
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Teble 5·3. Semlvol.tUe Oro.nic Compounds in Soil Semple" Collecled During lhe Phs"e 1A Remedi.' InYeSlig.tlon. BeVonne Plenl. S.vonne. New Jer .. v.

NJOEPSoil Cleenup Criterle • S.m"le 10; ECPSB2 ECPSB4 ECPSB5 GFSBl GTFIRMBI GTFIRMB2

Depth: 12 08 02 02 02 02

Impect to Zone": ECPS ECPS ECPS STF GTF GTF

AnBlyte luo!kgl Rellk!lIl11lB1 Non-R.lIidentllll Groundwlller O.te: 10/20184 '0/lSI94 t01l9/94 10/12194 11/'6194 10/17194

Senzo(blfluor.nthene 900 4000 50000 700000UJ 24000UJ 30000J 690J 1200J 250J

Bento(g.h.llperylene 700000UJ 24000UJ 13000 3800U 210J 370U

S.ntolldfluorllnthene 900 4000 500000 7oo0ooUJ 24OO0UJ m1QQ.l 740J 1200J 290J

Butyl bllnzyl phthBl.te 1100000 10000000 100000 70oo00UJ 24oo0UJ 7800U 3800U 220J 370U

Cerbezole 700000UJ 24OO0UJ 7600U 3800U 1600U 370U

Chrysene 9000 40000 500000 700000UJ 6100J 29000 3800U 960J 170J

Di·n·butyl phthele,. 5700000 10000000 100000 700000UJ 24000UJ 7600U 3800U 1600U 6U

DI.n-oetyl phtheilltll 1100000 10000000 100000 700000UJ 24000UJ 7600U 3800U 1600UJ 370U

Dlbenzo(lI.h)lInthr.cene 660 660 100000 700000UJ 24OO0UJ lliQQ 3800U 1600UJ 370U

Oibenzofuren 700000UJ 24000UJ 7600U 3800U 1600U 370U

Oillthyl phthlllete 10000000 10000000 50000 700000UJ 24000UJ 7800U 3800U 1600U 370U

Dimethyl phthllillte 10000000 10000000 50000 700000UJ 24000UJ 7800U 3800U 1800U 370U

Ruorenthene 2300000 10000000 100000 7oo000UJ 24000UII 840J 600J l000J 1&OJ

Ruorene 2300000 10000000 100000 700000UJ 24OO0UJ 7600U 3800U UlooU 370U

"'exaehlorobenzene 660 2000 100000 700000UJ 24OO0UJ 7600U 3800U 1600U 370U

"'e)luhlorobutediene 1000 21000 100000 700000UJ 24OO0UJ 7600U 3800U 1800U 370U

"'exachlorocyclopentadlene 400000 7300000 100000 7oo0ooUJ 24000UJ 7600U 3800U 1600U 370U

"'exllChloroettlene 6000 100000 100000 7oo000UJ 14000UJ 7600U 3800U 1600U 370U

lndenol1.2.3·cd)pyrene 900 4000 500000 7oo000UJ 14000UJ .!!9QQ 3800U 310J 370U

leophorone 1100000 10000000 50000 70oo00UJ 24000UJ 7600U 3800U 1600U 370U

N·Nltroso·di·n-prop\'lamine 660 660 10000 7oooo0UJ 24oo0UJ 7600U 3800U 1600U 370U

N·Nitro.odlphenyiemine 140000 600000 100000 700000UJ 24000UJ 7600U 3800U 1600U 370U

Naphthalene 230000 4200000 100000 Z40000J 24000UJ 7600U 2500J l&OOU· 48J

Nitrobenzene 28000 520000 10000 700000UJ 24000UJ 7600U 3800U 1600U 370U

Pentechlorophanol 6000 24000 100000 180oo00UJ 60000UJ 18000U S100UJ 3800UJ 900U

Phenenthrene
7oo000UJ 4600J 990J 2000J 270J 120J

Phenol 10000000 10000000 50000 7oo000UJ 24000UJ 7600U 3800U 1600U 370U

Pyrene 1700000 10000000 100000 700000UJ 3800J 4300J 3200J 1800J 180J

bil(2·Chtoroelhoxvlmethane
700000UJ 24000UJ 7600U 3800U 1600U 370U

bll( 2·Chloroethyll ether 660 3000 10000 700000UJ 24000UJ 7600U 3800U 1600U 370U

bll( 2-Ethylhexyl I"hthelete 49000 210000 100000 700000UJ 24000UJ 7600U 490J 1600UJ 1100

Totlll SemlYollltile Compounds 5180000 17000 20'950 28130 8610 2775

See Illet pqe for footnote ••
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Teble 5-3. Semlvoletile Orgenlc Compoundl in Soil Semplel Colleoted During the Phale 1A Ramedlal Inveltigetion, Bayonne Plant, Bayonne, New JerllY·

NJDEP 5011 Cleanup CriterIa· S8mple 10: GTFIRMB3 GTFlRMB4 GTFIRMB5 GTF1RMB8 GTFIRMB7

Depth: 02 02 08 04 02

Impact to Zone··: GTF GTF GTF GTF GTF

Anlllyte (ualkp) Relldantlel Non-Resldentiel Groundweter Dete: 11118/94 10/17/94 11"8/94 11/1 8194 10/17/94

1,2,4- T,lch!orobenzen8 68000 1200000 100000 1900U 390U 4OO0U 4100U 370U

1,2·Diohloroblnzene 5100000 10000000 50000 1900U 390U 4000U 4100U 370U

1,3-Dichloroblnzene 5100000 10000000 100000 1900U 390U 4OO0U 4100U 370U

1,4-Dlohlorobenzene 570000 10000000 100000 1900U 390U 4OO0U 4100U 370U

2,2'-oxybls(1-Chloroprop.nel 2300000 10000000 10000 1900U 390U 4OO0U 4100U 370U

2,4,5- Trlchlo,ophenol 5600000 10000000 50000 4500U 950U 9800U 10000U 900U

2,4,8- Trlchlo,ophenol 82000 270000 10000 1900U 390U 4OO0U 4100U 370U

2,4-Diohlorophenol 170000 3100000 10000 1900U 390U 4OO0U 4100U 370U

2,4-Dlmethylphenol 1100000 10000000 10000 1900U 390U 4000U 4100U 370U

2.4-Dinitrophenol 110000 2100000 10000 4500UJ 950U 9600UJ looooUJ 900U

2,4-Dlnitrotoluene 1000 4000 10000 1900U 390U 4000U 4100U 370U

2.8-Dinitrotoluene 1000 4000 10000 1900U 390U 4000U 4100U 370U

2-Chloronephthellne 1900U 390U 4000U 4100U 370U

2-Chlorophenol 280000 5200000 10000 1900U 390U 4OOOU' 4100U 370U

2-Methyln.phthal.ne 1900U 1&OJ 4OO0U 26000 370U

2·Methylphenol 2800000 10000000 1900U 390U 4000U 4100U 370U

2-Nltroanillne
4500U 950U 9800U 10000U 900U

2-Nitrophenol
1900U 390U 4000U 4100U 370U

3,3 '-Dichlorobenzidlne 2000 6000 100000 1900U 390U 4000U 4100U 370U

3-Nitroeniline
4500U 950U 9800U looooU 900U

4,6-01nitro- 2-methylphenol 4500U 950U 9800U 10000U 900U

4-Bromophenyl phenyl ether
1900U 390U 4000U 4100U 370U

4-Chloro-3-methylphenol 10000000 10000000 100000 1900U 390U 4000U 4100U 370U

4-Chloroanrline 230000 4200000 1900U 390U 4000U 4100U 370U

4-Chlorophenyl phenyl ether 1900U 390U 4OO0U 4100U 370U

4-M.thylphenol 2800000 10000000 1900U 390U 4000U 4100U 370U

4-Nitroenlllne
4500U 950U 9600UJ 1OO00U 900U

4-Nltrophenol
4500U 950U 9600U 10000U 900U

Acenephthene 3400000 10000000 100000 1900U 390U 4000U 4100U 370U

Acen.phthylene
1900U 390U 4000U 4100U . 370U

Anthrecene 10000000 10000000 100000 2500 1300 4OO0U 4100U 50J

Benzo(alenthrecene 900 4000 500000 560J 210J 520J 850J 550

B.nzo(a)pyrene 660 660 100000 Zl!U 190J 1100J 670J 430J

See 1.lt pegl for footnotes,
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Teble 5-3. $amivoletile OrganioCompounds In Soil Sampla8Collectad During tha Phase 1A Ramedial.Invl8tigation. Bayonne Plant. B<lyonna,New JerlltY.

NJOEPSoil Claanup Crllarla • Sempl. 10: GTFlRMB3 GTFIRMB4 GTFlRMB5 GTFIRMB6 GTF1RMB7
Depth: 02 02 06 04 02

Impaot to Zona": GTF GTF GTF GTF GTF

Analyt. luqlkgl Rlllidential No".Residential Groundwatar Data: 11116/94 10/17/94 11/16/94 11/16/94 10/17/94

Senzo(blnuoranth.ne 900 4000 50000 690J 420J llOOJ 2600J 1200J

Banzo(g,h,llp.ryIan. 1900UJ 390UJ 4000UJ 4100UJ 370UJ

Banzo(ldfluor,nthene 900 4000 500000 350J 480J 1100J 1900J 1400J

ButYl benzyl phthalate 1100000 10000000 100000 IS00U 390U 4000UJ 4100UJ 370U

Carbazole 510J 270J 4OO0U 4100U 370U

Chrysens 9000 40000 500000 970J 380J 600J 1500J 510

Oi.".butyl phthalate 5700000 10000000 100000 1900U 410 4000U 4100U 93J

Dl-".ootyl phthalate 1100000 10000000 100000 1900UJ 390UJ 4000UJ 4100UJ 370UJ

Diblnzo(a.h)anthraosne 660 660 100000 1900UJ 390UJ 4000U 4100UJ 73J

D1b.nzofuran 1900U 47J 4000U 4100U 370U

Dlethyl phthalate 10000000 10000000 50000 1900U 390U 4000U 4100U 370U

Dimethyl phthalate 10000000 10000000 50000 1900U 390U 4000U 4100U 370U

Fluoranthene 2300000 10000000 100000 810J 340J 420J 960J 700

Auonin. 2300000 10000000 100000 1900U 71J 4000U 4100U 370U

H.xeohlorobenzen. 660 2000 100000 1900U 390U 4000U 4100U 370U

Hexachlorobutlldlene 1000 21000 100000 1900U 390U 4000U 4100U 370U

Hexaohlorooyolopentlldlen. 400000 7300000 100000 1900U 390U 4000U 4100U 370U

Hexaohloroethana 8000 100000 100000 1900U 390U 4000U 4100U 370U

Indlnoll,2.3·od)pyrene 900 4000 500000 1900UJ 390UJ 400CU 4100UJ 190J

Ilophorone 1100000 10000000 50000 1S00U 390U 4000U 4100U 370U

N.Nitroso-dl-n-propylamine 660 660 10000 1900U 3S0U 4000U 4100U 370U

N-Nitrosodlphenylamln. 140000 600000 100000 1900U 390U 4000U 4100U 370U

Naphthal.n. 230000 4200000 100000 1900U 92J 4000U 9700 45J

Nitrobenzene 28000 520000 10000 1900U 3S0U 4000U 4100U 370U

Pent,ohlorophenol 6000 24000 100000 4500U 950U 9600UJ 10000UJ 900U

Ph.nanthren.
180J 350J 560J 1500J 230J

Ph.nol 10000000 10000000 50000 1900U 390U 4000U 4100U 370U

Pyrene 1700000 10000000 100000 BSOJ 380J l100J 1400J 700

bl.(2-Chloro.thoxylmethanll
1900U 390U 4OO0U 4100U 370U

bll' 2-Chloroathyll.ther 680 3000 10000 1900U 390U 40CQU 4100U 370U

bil,2-Ethylh.xyIlphthalet. 49000 210000 10.0000 1900U 540 860J 4100UJ 320J

Total S.mivolatlle Compound.
8770 5640 7360 47080 6491

S•• I.-t paga for footnot •• ,
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Table 5·3. Semivoilltile Organio Compounds in 5011 Samples Colleoted During the Phess lA Remedlel.lnve.tigation. Bayonne Ple"t. Beyonn", New Jersey.

NJDEP 5011 Cleanup Criteria" Semp'e 10: GTFlRMB8 GTFIRMB8 GTFlRMB9 GTFSBl GTFSBl GTFSB2
Depth: 02 08 02 02 08 02

Impaot to Zone"": GTF GTF GTF GTF GTF GTF

Analvte (Ug!kg) Residsntial Non-Resldentiel Groundwster Dllte: 10/18/94 10/18194 11/18194 11/16194 10"0194 10/13194

1,2,4- TrichlorobenZllna 68000 1200000 100000 370U 12000UJ R R 14000U 400U

l,2-Dlohlorobenzene 5100000 10000000 50000 370U 12000UJ R R 14000U 400U

l,3-Diohlorobenzens 5100000 10000000 100000 370U 12000UJ R R 14000U 400U

l,4-Dlohlorobenzene 570000 10000000 100000 370U 12000UJ R R 14000U 400U

2,2' -oxybls( l-Chloropropane) 2300000 10000000 10000 370U 12000UJ R R 14000UJ 400UJ

2,4,5- Trich!orophenol 5600000 10000000 50000 910U 30000UJ R R 35000U 980U

2,4,8- Triohlorophenol 82000 270000 10000 370U 12000UJ R R 14000U 400U

2,4-Dloh!orophenol 170000 3100000 10000 370U 12000UJ R R 14000U 400U

2,4-Dimethylphanol 1100000 10000000 10000 370U 12oo0UJ R R 14000U 400U

2,4-Dlnltrophenol 110000 2100000 10000 910U 30000UJ R R 35000UJ 980UJ

2,4-Dln!trotoluan" 1000 4000 10000 370U 12oo0UJ R R 14000U 400U

2,6·D1nltrotoluene 1000 4000 10000 370U 12000UJ R R 14000U 400U

2·Chloronephlhslenll 370U 12000UJ R R 14000U 400U

2-Chlorophenol 280000 5200000 10000 370U 12000UJ R R 14000U 400U

2-Methytnephthalene 370U 12oo0UJ R R 14000U 59J

2-Methytphenol 2800000 10000000 370U 12000UJ R R 14000U 400U

2-Nltroanillne 910U 3OOO0UJ R R 35000U 980U

2-Nitrophenol 370UJ 12000UJ R R 14000U 400U

3.3' ·Dlohlolobenzidlne 2000 6000 100000 370UJ 12000UJ R R 14000U 400UJ

3-Nitroanillne 910UJ 30000UJ R R 35000U 980U

4,e-Olnltro-2·methylphenol 910UJ 30000UJ R R 35000U 980U

4-Brornophsnyl phenyl ethar 370U 12000UJ R R 14000U 400U

4-Chloro-3-methylphenol 10000000 10000000 100000 370U 12000UJ R R 14000U 400U

4-Chloloenlllne 230000 4200000 370UJ 12000UJ R R 14OO0U 400U

4-Chlorophenyl phenyl ether 370U 12000UJ R R 14000U 400U

4-Methylphenol 2800000 10000000 370U 12000UJ R R 14OO0U 400U

4-Nitroanlllne 910U 30000UJ R R 35000U 980U

4-Nltrophenol 910U 1600J R R 35000UJ 980UJ

Acenaphthene 3400000 10000000 100000 370U 12oo0UJ R R 14OO0U 400U

Acenephthylene 370U 12000UJ R R 14000U 400U

Anthreoane 10000000 10000000 100000 370U 12oo0UJ R R 14000U 400U

Senzolalanthraoene 900 4000 500000 430J 12oo0UJ R R 1500J 300J

Benzo(elpyrsne 860 660 100000 810; 12000UJ R R 14OO0UJ 320J

See la.t pagll fOI footnote ••
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T..bl.. 5-3. Semlvoledl.. Orgenic Compounds in Soil Semplel Collected During the Ph.. " lA Remedill.lnvestlgatlon, B..yonne Pient, Beyonne, N"w J"r .. y.

NJOEPSoil CllI8nup Crtt"rle • Sempl" 10: GTFIRMB8 GTFIRMB8 GTFIRMB9 GTFSBI GTFSBl GTFSB2
Depth: 02 08 02 02 08 02

Impect to Zons": GTF GTF GTF GTF GTF GTF
AMlyte luplka) Rlsid"ndll Non-Rllidentiel Groundwlt"r Oete: 10118/94 10/18/94 11/16194 11118194 10110194 10/13194

Bentolb)fluorenthene 900 4000 50000 790J 12000UJ R R 14000UJ 730J
Benzo(g,h,lIperyt"ne 420J 12000UJ R R 14OO0UJ R
Benzo(k)f1uorenthene 900 4000 500000 910J 12000UJ R R 14000UJ 840J

Butyl bentyl phth"let" 1100000 10000000 100000 370UJ 12000UJ R R 14000U 400UJ

Cerb8zole 370U 12000UJ R R 14000U 400U

Ctwv-en" 9000 40000 500000 780J 12000UJ R R "2oooJ 320J

Di·n-butyl phthllietl 5700000 10000000 100000 370U 12000UJ R R 14000U 400U

DI-n-ootyl phthelete 1100000 10000000 100000 370UJ 12000UJ R R 14000UJ R

"Dlblnzo(e,hlenthrecene 680 660 . 100000 340J 12oo0UJ R R 14000UJ R
Dibenzofur"n 370U 12oo0UJ R R 14000U 400U

Dlethyl phthelilte 10000000 10000000 50000 370U 12000UJ R R 14000U 400U

Dimethyl phthel"te 10000000 10000000 50000 370U 12000UJ R R 14000U 400U

Fluorenthene 2300000 10000000 100000 210J 12000UJ R R 14000U 3BOJ

Fluorllne 2300000 10000000 100000 370UJ 12oo0UJ R R 14000U 400U

Hllxechlorobenzllnll 660 2000 100000 370U 12000UJ R R 14000U 400U

Hsxeohlorobutedillnll 1000 21000 100000 370U 12oo0UJ R R 14000U 400U

Hllx"chlorooyclopentedi"ne 400000 7300000 100000 370U 12oo0UJ R R 14000U 400U

H"xechloro"then8 6000 100000 100000 370U 12000UJ R R 14000U 400U

IndenoI1,2,3·cdlp\lf"nll 900 4000 500000 270J 12000UJ R R 14000UJ 140J

Isophorone 1100000 10000000 50000 370U 12000UJ R R 14000U 400U

N-NltroelHll·n-p ropyillmlni 660 660 10000 370U 12000UJ R R 14000U 400U

N·Nitrolodiphenylemlnl 140000 600000 100000 360J 12000UJ R R 14000U 400U

Nephthelene 230000 4200000 100000 84J 12000UJ R R 14OO0U 77J

Nltrob"nzenll 28000 520000 10000 370U 12000UJ R R 14000U 400U

Pllnt"ohlorophenol 6000 24000 100000 910U 9200J R R 35000UJ 980UJ

Phlnsnthrenll 180J 12000UJ R R 14000U 190J

Phlnol 10000000 10000000 50000 370U 12000UJ R R 140000 400U

Pyrene 1700000 10000000 100000 550 12000UJ R R 4200J 650J

bll12·Chloroethoxvlmethanll 370U 12000UJ R R 14000U 400U

biIC2-Chlo,oethy1Illther 660 3000 10000 370U 12oo0UJ R R 14000U 400U

bll12·Ethylhexyilphtherste 49000 210000 100000 510J 12000UJ R R 14000U 250J

Tot,,1Semivoletile Compounds 6644 10800 0 0 7700 4256

See leet pegs for footnotel,
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TlbI15-3. Semivoletlll Organic Compounds in Soli Samples Collected During the Phese 1A Remediallnvestlgltlon. Beyonne Plant, Bayonne, New Jer.ev.

NJOEPSoli Clellnup Criterill " Sample 10: GTFSB3 GTFSB4 GTFSB5 GTFSB& GTFS87 GTFS87
Ollpth: 02 02 02 02 02 08

Implct to Zone""; GTF GTF GTF GTF GTF GTF
Analvte h~gJkg) Rasidantlal Non-Residential Groundwater Date: 11/16/94 10/13/94 10/13/94 10111/94 10/13/94 10/13/94

1,2,4- Trlchlorobenzene 68000 1200000 100000 1100U 370U 350U 370U 1900U 4500U

l,2-Dlchlorobenzena 5100000 10000000 50000 1100U 370U 350U 370U 1900U 4500U

l,3-Dlchlorobenzene 5100000 10000000 100000 1100U 370U 350U 370U 1900U 4500U

1,4-0lchlorobenzena 570000 10000000 100000 ll00U 370U 350U 370U 1900U 4500U

2,2'-oxybla( l-Chloropropane' 2300000 10000000 10000 1100U 370UJ 350UJ 370UJ 1900UJ 4500UJ

2,4,5- Trlchforophlnol 5600000 10000000 50000 2600U 900U 860U 900U 4800U 11000U

2.4,6·Trlchlorophlnol 62000 270000 10000 ll00U 370U 350U 370U 1900U 4500U

2.4-Dlchlorophanol 170000 3100000 10000 l100U 370U 350U 370U 1900U 4500U

2.4-Dlmethylphenol 1100000 10000000 10000 ll00U 370U 350U 370U 1900U 4500U

2,4-Dlnllrophenol 110000 2100000 10000 2600UJ 900UJ 860UJ 900UJ 4800UJ l1000UJ

2,4-0inillotolullnll 1000 4000 10000 1100U 370U 350U 370U 1900U 4500U

2,6-Dinltrotoluene 1000 4000 10000 1100U 370U 350U 370U 1900U 4500U

2·Chloronaphthlllene l100U 370U 350U 370U 1900U 4500U

2-Chlorophenol 280000 5200000 10000 1100U 370U 360U 370U 1900U 4500U

2-Methylnaphthalane l100U 1"OJ 350U 370U 200J 4500U

2-Methylphenol 2800000 10000000 1100U 370U 360U 370U 1900U 4500U

2·Nltroanillne 2600U 900U 860U 900U 4800U 11000U

2-Nitroph,nol 1100U 370U 350U 370U 1900U 4500U

3,3'·Olchlorobenzldine 2000 6000 100000 1100U 370UJ 350U 370UJ 1900U 4500UJ

3-NilroenlJlne 2600U 900U 860U 900U 4800U 11000U

4,6- Oinltro-2-methylphenol 2800U 900U 860U 900U 4800U 11000U

4-Bromophanyl phenyl ether 1100U 370U 350U 370U 1900U 4500U

4-Chloro-3-methylphenol 10000000 10000000 100000 l100U 370U 350U 370U 1900U 4500U

4-Chloroanllin' 230000 4200000 ll00U 370U 350U 370U 1900U 4500U

4-Chloroph,nyl phenyl ether 1100U 370U 350U 370U 1900U 4500U

4-Methylphenol 2800000 10000000 1100U 370U 350U 370U 1900U 4500U

4-Nltroaniline 2600U 900U 880U 900U 4600U 11000U

4-Nltrophenol 2600U 900UJ 860UJ 900UJ 4600UJ l1000UJ

Acenaphthane 3400000 10000000 100000 1100U 370U 350U 370U 1900U 4500U

Acenaphthylene l100U 370U 350U 370U 1900U 4500U

Anthracane 10000000 10000000 100000 1100U 44J 350U 370U 1900U 1300J

Bllnzo(a)anlhraoene 900 4000 500000 1100U 230J 350U 430J 1900U 840J

Benzo(e)pvrene 660 660 100000 220J 240J 350U 160J. 1900UJ 4500UJ

Sae Ilat pege for footnotas.

O:WAOJEcnI!XX(lljINJ0212.0.1 \0031S01LSVC 1.XLS GERAGHTY & MILLER,INC.

TI ERRA-B-000807



Page 1'6 of 43

Tabla 5-3, Samivolstile Organic Compound. in Soil SlImple. Collectad Ouring Ihe Phase 1A Remedial Invastlgation, Beyonne Plent, Bayonne, New JerseY·

NJOEP So!! C~eenu2Criter.e • Semple \0: GTFSB3 GTFSB4 GTFSB5 GTFSB6 GTFSB7 GTFSB7
Oepth: 02 02 02 02 02 08

ImplIel to Zone": GTF GTF GTF GTF GTF GTF

Anelyte (Ug,1(.g) Re.identiel Non-Residential Groundwater Oete: 11/16/94 10113194 10113194 10111 194 10113/94 10/13/94

Benzolblfluofllnthene 900 4000 50000 810J 390J 88J 710J 1900UJ 4500UJ

Benzo(g,h,ilperytena 1100UJ R 350U 370UJ 1900UJ 4500UJ

Benzo(klfluorenthene 900 4000 500000 SOOJ 430J 99J 730J 1900UJ 4500UJ

Butyl bllnzyl phthalate 1100000 10000000 100000 l100UJ 370W 350U 370UJ 1900U 4500UJ

ClIrbllzole 1100U 370U 350U 370U 1900U 4500U

Chmene 9000 40000 500000 450J 260J 350U 390J 1900U 2700J

CI-n-butyl phlhllillte 5700000 10000000 100000 l100U 370U 350U 370U 1900U 4500U

Oi-n-octyl phthalale 1100000 10000000 100000 1100UJ R 350U 370UJ 1900UJ 4500UJ

Dlbenzo(II,hlanthracene 680 860 100000 l100UJ R 350U 370UJ 1900UJ 4500UJ

Olbenzofurlln l100U 370U 350U 370U 1900U 4500U

Olelhyl phthelllle 10000000 10000000 50000 l100U 370U 350U 370U 1S00U 4500U

Dimelhyl phthaillte 10000000 10000000 50000 l100U 370U 350U 370U 1900U 4S00U

Ruofllnthana 2300000 10000000 100000 670J 250J 350U 200J 280J 900J

Fluorane 2300000 10000000 100000 1100U 370U 350U 370U 1900U 4S00U

HeXllchlorobanzene 660 2000 100000 1100U 370U 350U 370U 1900U 4S00U

HeXllchlorobutlldlene 1000 21000 100000 1100U 370U 350U 370U 1900U 4500U

Hexllchlorocyclopentlldiane 400000 7300000 100000 ll00U 370U 350U 370U 1900U 4500U

HlIXIIChlOfoethanll 8000 100000 100000 l100U 370U 350U 370U 1900U 4500U

Indano(I, 2,3-edlpyrene 900 4000 500000 l100W 53J 350U 87J 1900UJ 4500UJ

Isophorone 1100000 10000000 50000 l100U 370U 350U 370U 1S00U 4500U

N-NitroIFo-di-n-propylamine 660 660 10000 1100U 370U 350U 370U 1900U 4500U

N-Nltr080diphenv!amlne 140000 600000 100000 1100U 370U 350U 370U 1900U 4500U

Naphthalene 230000 4200000 100000 l100U 90J 350U 370U 1900U 4500U

Nitrobenzene 28000 520000 10000 l100U 370U 3S0U 370U 1900U 4500U

Pentachlorophenol 6000 24000 100000 2800UJ 900UJ 860UJ 900UJ 4600UJ 11000UJ

Phenenthrena
250J 230J 350U 69J 1900U 4100J

Phenol 10000000 10000000 50000 1100U 370U 350U 370U 1900U 4500U

Pyrene 1700000 10000000 100000 790J 610J 54J 470J 100J 3500J

bJs(2-Chloroethoxylmethana
l100U 370U 350U 370U 1900U 4500U

bit( 2-Chloroethylle thef 660 3000 10000 1100U 370U 350U 370U 1900U 4500U

ble(2-Ethylhsxyt)phthelate 49000 210000 100000 2300J 430J 120J 370UJ 720J 4500UJ

Total Semivolatils Compounds
6290 3397 361 3246 1300 13340

Seala.t page fOf footnote •.
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Table 5-3. Semlvoletlle Orgenic Compounds In Soil Semple. Colleoted During the Ph.se 1A Remedr.1 Investlgetion. Beyonne Plent, Beyon.,., New Jerssy.

NJOEP Soil Cleenup Criterle • Semple 10: GTFSB8 GTFSB8 GTFSB9 GTFSB9 LAIRMB1 LOSB1
Depth: 04 08 02 08 02 04

Impaot to Zone·': GTF GTF GTF GTF LO LO

An81yte (uqlkg) Reeidsnti81 Non·Re8Identh,1 Groundw8ter O.te: 10/13/94 10/13/94 10113194 11/16/94 10/24/94 10/25/94

1.2,4- Trlchlorobenz:ene 68000' 1200000 100000 3BOOU 12000UJ 350U 11000UJ 870U 7600U

1,2,0Ichlorobenz:en. 5100000 10000000 50000 3800U 12000UJ 350U 1l000UJ 870U 7600U

1,3-0Iohlorobenz:en. 5100000 10000000 100000 3800U 12000UJ 350U 11000UJ 870U 7600U

1,4-0lchlorobenzene 570000 10000000 100000 3800U 12000UJ 350U 11000UJ 870U 7BOaU

2,2'·oxybiel1-Chloroprop8ne) 2300000 10000000 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

2,4,S-Triohlorophenol 5600000 10000000 50000 9100U 29000UJ 860U 28000UJ 2100U 18000U

2,4,8- Trichlorophenol B2000 270000 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

2,4-Dlchlorophenol 170000 3HlOOOO 10000 3800U 12oo0UJ 350U 11000UJ 870U 7800U

2.4-0lmethylphenol 1100000 10000000 10000 3900U 12oo0UJ 350U 11000UJ 870U 7600UJ

2,4-0inltrophenol 110000 2100000 10000 9100U 29OO0UJ 8110U 28000UJ 2100U 18000U

2,4-0lnltrotoluene 1000 4000 10000 3800U 12000UJ 350U l1000UJ 870U 7600U

2,6-0lnitrotoluens 1000 4000 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

2-Chloronaphth.lene 3800U 12000UJ 350U ll000UJ 870U 7600U

2-Chlorophenol 280000 5200000 10000 3800\) 12000UJ 350U l1000UJ 870U 71100U

2-M.thylneplllh.lene 400J l1ooo0J 150J S6000J 870U 2000J

2-Methy!ph.nol 2800000 10000000 3800U 12000UJ 350U l1000UJ 870U 7600U

2-Nitrollnlline
9100U 29000UJ 8eOU 28000UJ 2100U 18000UJ

2-Nltrophenol
3800U 12000UJ 350U ll000UJ 870U 7600U

3,3' -Dlchlorobe nzldine 2000 6000 100000 38000 12000UJ 3S0UJ l1000UJ 870UJ 71100UJ

a-Nitro.nillne
9100U 29OO0UJ 860U 2BOOOUJ 2100U 18000U

4.8-0Inltro-2-methylphenol
9100U 29000UJ 860U 28000UJ 2100U 18000U

4-Bromophenvt phenyl lither 3800U 12000UJ 350U l1000UJ 870U 7600U

4-Chloro-3-methylphenol 10000000 10000000 100000 3800U 12oo0UJ 3S0U l1000UJ 870U 7600U

4-Chloro.nlline 230000 4200000 3800U 12000UJ 350U l1000UJ 870UJ 7600UJ

4-Chlorophenyl phenyl eth.r
3800U 12000UJ 350U 11000UJ 870U 7600U

4-Methylphenol 2800000 10000000 38OO.U 12000UJ 350U 11000UJ 870U 7600U

4-Nltrollnitin8
9100U 29000UJ 8eOU 28000UJ 2100U 18000U

4-Nltrophenol
9100U 29OO0UJ 8eOU 28oo0UJ 2100U 18000UJ

Acenephthene 3400000 10000000 100000 3800U 11000J 350U 4500J 130J 7600U

Acenaphthylen.
3800U 12000UJ 350U 11OO0UJ 180J 7600U

Anthrecene 10000000 10000000 100000 3800U 12000UJ 57J 1l000UJ 150J 7600U

Benz:o(elenthrecene 900 4000 500000 3800U 15OOJ. 290J 1800J 1800 14000

Benz:o(elpyrene 660 660 100000 3800U 12000UJ 220J 11000UJ 1!QQ lliQ:!.

See 1.8t pllge for footnot.8.
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Tabla 5-3. Samivoilltile Organic Compounds In Soil Semples Collected Durln(J the Phase' A Remediel Investi(Jetlon, Bavonne Plant, Bayonne, New Jersey.

NJDEP Soli Cleanup Criteria' Sempl. 10: GTFSB8 GTFSBS GTFSB9 GTFSB9 LAIRMBl LOSBl
Depth: 04 08 02 08 02 04

Impact to Zone''': GTF GTF GTF GTF LO LO
Analyte lug!kgl Reeidentlal Non-Residential Groundwater Date: 10/13/94 10/13/94 10/13/94 11/1 G/94 10/24/94 10/25/94

Senzolblfluoranthene 900 4000 50000 3800U 2BOOJ 240J 2700J 3300J ~
Benzolg,h.llperylena 3800U 12000UJ R ,,000UJ 390J 2300J
Benzolklfluoranthene 900 4000 500000 3800U 2800J 420J 2800J '4OOJ 7000J

Butyl benzyl phthalate 1100000 10000000 100000 3800U 12000UJ 350UJ 11000UJ 870U 7600U

Carbazole 3800U 12oo0UJ 350U 1'OOOUJ 870U 7600U

ChrY88ne 9000 40000 500000 1200J 6400J 510J 4800J 1900 22000

Di·n-butyl phthalete 5700000 10000000 100000 3800U 12oo0UJ 350U l1000UJ 870U 7600U

DI.n-ootyl phthalate 1100000 . 10000000 100000 3800U 12000UJ R l1000UJ 870U 7600U

Dlbenzola,h)snthracene 8S0 S80 100000 3800U 12oo0UJ R 11000UJ 270J l&OOJ

Dlbanzofuran 3800U 12000UJ 350U l1000UJ 870U 7800U

Dlethyl phthalete 10000000 10000000 50000 3800U 12000UJ 350U l1000UJ 870U 7800U

Dimethyl phthalate 10000000 10000000 50000 3800U 12000UJ 350U l1000UJ 870U 7600U

Fluoranthene 2300000 10000000 100000 3800U 2300J 240J 2100J 2600 1800J

Fluorene 2300000 10000000 tOOOoo 3800U 17000J 350U 5800J 870U 7GOOU

H.. eohlorobenzene 860 2000 100000 3800U 12oo0UJ 350U l1000UJ 870U 7600U

Hexechlorobutedlene 1000 21000 100000 3800U 12000UJ 350U 11000UJ 870U 7600U

Hexaohlorocyclopentediene 400000 7300000 100000 3800U 12oo0UJ 350U l1000UJ 870U 7600U

Hexachloro.thane 6000 100000 100000 3800U 12000UJ 350U l1000UJ 870U 7600U

Indenoll,2.3-cdlpyrene 900 4000 500000 3800U 12000UJ R l1000UJ 690J 1300J

'llophorona 1100000 10000000 50000 3800U 12000UJ 350U lloo0UJ 870U 7600U

N-Nitrollo-di-n-p ropylamine 660 660 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

N·Nltro8odlphenylamlne 140000 800000 100000 3800U 12000UJ 350U ll000UJ 870UJ 7600U

Naphthalena 230000 4200000 100000 3800U 24000J 350U 13000J 870U 7600U

Nitrobenzene 28000 520000 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

Pent80hlorophenol 6000 24000 100000 9l00U 29000UJ 880U 28000UJ R 18000U

Phenanthrene 3800U 45000J 340J 9600J 430J 2400J

Phenol 10000000 10000000 50000 3800U l2000UJ 350U 11000UJ 870U 7800U

Pyrllne 1700000 10000000 100000 3800U 15000J SOOJ 5700J 2400 10000

bill12-Chioroethoxylmethene 3800U 12000UJ 350U l1000UJ 870U 7600U

bisl2-Chloroethylleth IIr 660 3000 10000 3800U 12000UJ 350U 11000UJ 870U 7600U

billl 2-Ethylhexyll phthalate 49000 210000 100000 3800U 12000UJ 200J 2300J 870U 7600U

Total Semlvoletlle Compounds l600 237600 3167 111100 17540 72200

See lellt page for footnotes •
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Teble5·3. Semlvoletile Organic Compoundeln Soil Semples Collected During the Phese 1A Remediel Investigation, Bevonne Plent, Bevonne, New Jereev.

NJDEP Soil Cleenup Criterie • Semple 10: LOSBl LOSB2 LOSB2 LOS83 LOSB4 LOSB4 LOSB8
Depth: 08 04 08 02 02 06 02

Impact to Zone": LO LO LO LO LO LO SS

Anelyte (uglkg) Reeidential Non-Residential Groundweter Dete: 10/25/94 11/16194 10/14/94 10124194 10/24/94 10/24/94 10/24/94

1,2,4- Trichlorobenzllne 68000 1200000 100000 1900U 29000UJ 80000U 2OO0U 8200U 11000U 58oo0U

l,2-Dichlorobenzene 5100000 10000000 50000 1900U 29000UJ 80000U 2000U 8200U l1000U 58000U

1,3-Dichlorobenzene 5100000 10000000 100000 1900U 29000UJ 8OOO0U 2000U 8200U 11000U 58000U

l,4-Dichlorobenzene 570000 10000000 100000 1900U 29000uJ 80000U 2000U 8200U l1000U 58000U

2,2'-oxybI8( l·Chloropropane' 2300000 10000000 10000 1900U .29000UJ 80oo0UJ 2000U 8200U l1000U 58000U

2,4,5· Trichlorophenol 5800000 10000000 50000 4500U 71000UJ 15OOO0U 4900U 20000U 27000U 150000U

2,4,6· Trichlorophllnol 62000 270000 10000 1900U 29000UJ 80oo0U 2000U 8200U l1000U 58000U

2.4-Dichlorophenol 170000 3100000 10000 1900U 29000UJ 80000U 2000U B200U 11000U 58000U

2.4-0imethylphenol 1100000 10000000 10000 1900W .29000UJ 60000U 2000U 8200U lloooU 58000U

2,4-0lnltrophllnol 110000 2100000 10000 4500U 71000UJ 150000UJ 4900U 20000UJ 27000UJ 15OOO0UJ

2,4-Dinitrotolullne 1000 4000 10000 1900U .290ooUJ 60000U 2000U 8200U l1000U 58000U

2.8-Dinltrotoluene 1000 4000 10000 1900U 29000UJ 6OOO0U 2000U 8200U 11000U 5BoooU

2·Chloronephthalenll 1900U 29000UJ 60000U 2000U 8200U 11000U 5BoooU

2·Chlorophllnol 280000 5200000 10000 1900U 29000UJ 8OO00U 2000U 8200U 11000U 58000U

2·Methylnaphthalene BOOO 120000J 60000U 2000U 8200U 11000U 58000U

2·Mllthylphenol 2800000 10000000 1900U 29000UJ 80000U 2000U 8200U 11000U 5BooOU

2-Nltroaniline 4500UJ 71000UJ 150000U 4900U 20000U 27000U 15OOO0U

2·Nlt.ophllnol 1900U 29000UJ 60OO0U 2000U 8200U 11000U 58000U

3,3 '·Dlchlorobenzldine 2000 6000 100000 1900UJ 29000UJ 60000U 2000UJ 8.2OOU tl000U 58000U

3-Nltrollniline 4500U 71000UJ 150oo0U 4900U 2OOO0U 27000U 150000U

4. e·Olnltro:2·methylphllnoi 4500UJ 71000UJ 150000U 4900U 20000U 27000U 15OO00U

4-Bromophenyl phllnylether 1900UJ 29000UJ 60000U 2000U 8200U 11000U 58000U

4-Chloro·3-mllthylphllnol 10000000 10000000 100000 1900U 29000UJ 6Ooo0U 2000U 8200U l1000U 58000U

4-Chloroenillne 230000 4200000 1900UJ 29000UJ 60000U 2000U 8200UJ 11oo0UJ 58oo0UJ

4-Chlorophenyl phllnylllther 1900U 29OO0UJ 60000U 2000U 8200U l1oo0U 58oo0U

4-Methylphenol 2800000 10000000 210J 29OO0UJ 60OO0U 2000U 8200U 11000U 58000U

4-Nitroaniline 4500U 71000UJ 150000U 4900U 20000U 27000U 15OOO0U

4-Nltrophllnol 4500UJ 71000UJ 150oo0UJ 4900U 20000UJ 27oo0UJ 15OOO0UJ

Aoonaphthene 3400000. 10000000 100000 720J 29000UJ 60000U 2000U 8200U 11OO0U 5BooOU

Acenephthylllne 1900U .29000UJ 60000U 2000U 8200U 11000U 58OO0U

Anthraoenll 10000000 10000000 100000 1300J 290~UJ 60000U 2000U 8200U 11000U 58000U

Benzo(lIlenthreoene 900 4000 500000 .!.§QQQ:l 29000UJ ~ 2000U 8200U 11000U 58000U

Benzo(elpyrllnll 660 860 100000 26000J ~ 37000J 2000U 8200U 11000U 58oo0U

Seo l88t pege for footnote8.
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Tabla 5-3. Samlvolatlle Orgenlc Compound' in Soil Semplea Collected During the Pha.e 1A Remediellnvestigation, Bayonne Plant, Bayonne, New Jeraay.

NJDEP Soli Cleanup Critaria • Sample 10: LOSBI LOSB2 LOSB2 LOSB3 LOSB4 LOSB4 LOSBS

Depth: OS 04 OS 02 02 06 02

Impact to Zone··: LO LO LO LO LO LO LO

Analyta (uglkp) Raeidantial Non-Residential Groundwater Data: 10/25/94 11/16/94 10114/94 10/24194 10/24/94 10/24/94 10/24194

8anzo(b)fluoranthane 900 4000 50000 ~ i!2Q,,! 26000J 2000U 8200U 11000U 5S000U

Benzo(g.h,i)parylane 10000J 29000UJ 60000UJ 2000U 8200U l1000U 58000U

Be"zo(klfluoranthene 900 4000 500000 14000J !§QQ,! 27000J 2000U 8200U l1000U 5S000U

Butyl banzyl phthalate 1100000 10000000 100000 1900UJ 29000UJ eoooou 2000U 8200U l1000U 58000U

Carbazola 1900UJ 29000UJ eoooou 2000u 8200U l1000U 5S000U

Chry,ena 9000 40000 500000 23000J 15000J 97000 2000U S200U 11000U 58oo0U

Oion-butyl phthalate 5700000 10000000 100000 1900UJ 29000UJ eoooou 2000u S200U l1000U 58000U

Di-n-ootyl phthelate 1100000 10000000 100000 1900UJ 29000UJ 60000UJ 2000U 8200UJ l1000UJ 58000UJ

Dibenzola,h)anthracene 660 660 100000 10000J 29000UJ 60000W 2000U 8200U lloooU 58000U

Dibenzof1Jfan 1900U 29OO0UJ BOOOOU 2000U S200U l1000U 58000U

Diethyl phthalate 10000000 10000000 50000 1900U 29OO0UJ BOOOOU 2OOOU' 8200U ll000U 58000U

Dimethyl phthalate 10000000 10000000 50000 1900U 29000UJ 60000U 2000U 8200U l1000U 58000U

Fluoranthane 2300000 10000000 100000 1900J 29000UJ 9300J 2000U 8200U ll000U 58000U

Fluorene 2300000 10000000 100000 940J 29000UJ BOOOOU 2000U 8200U lloooU 5S000U

Haxachlorobenzene 660 2000 100000 1900UJ 29000UJ 6Ooo0U 2000U 8200U l1000U 5S000U

Haxachlorobutadiane 1000 21000 100000 1900U 29000UJ eoooou 2000U 8200U ll000U 58000U

HelCachlorocyclopentadiene 400000 7300000 100000 1900U 29000UJ 60000U 2000U 8200U l1000U 58000U

Hanchloroetha"e 6000 100000 100000 1900U 29000UJ 60000U 2000U 8200U 11000U 5S000U

Indenoll,2,3-od)pyrane 900 4000 500000 7600J 29000UJ 60000UJ 2000U 8200U 11000U 58000U

',ophoro"a 1100000 10000000 50000 1900U 29000UJ 60000U 2000U 8200U l1000U 5BOOOU

N-Nltroe o-di·n-propyt emlne 660 660 10000 1900U 29000UJ 60000U 2000U S200U l1000U 58000U

N-Nitrolodiphe nytamine 140000 600000 100000 1900UJ 29000UJ 60000U 2000U 8200UJ 11oo0UJ 58000UJ

Naphthalene 230000 4200000 100000 2100 25000J 60000U 2000U 8200U l1000U 58000U

Nitrobenzena 2BOOO 520000 10000 1900U 29000UJ 6OO00U 2000U 8200U ll000U 58000U

Penteohlorophenol 6000 24000 100000 4500UJ 71OO0UJ lS0000UJ R 20000U 27000U 150000U

Phenanthrane
6200J 15000J 17oo0J 2000U 8200U ll000U 5BOOOU

Phenol 10000000 10000000 50000 1900U 29000UJ 60000U 2000U 8200U 11000U 5S0ooU

pyrene 1700000 10000000 100000 9000J 8100J 69000 210J 8200U ll000U 6900J

bi.(Z·Chloroethoxy)methena
1900U 29000UJ 60000U 2000U S200U 11000U 58000U

bi,(Z-Chio roathyl)ether 660 3000 10000 1900U 29000UJ 60000U 2000U 8200U 11000U 5BOOOU

bi,(2-Ethyl haxyl)phthaleta 49000 210000 100000 1900UJ 29000UJ eoooou 2000U 8200U l1000U 58000U

Totel Semivolatile Compounds
149970 204000 334300 210 0 0 6900

Sae le.t page for footnat ...
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Table 54. Semivolatilll Organic Compounds in Soil Sampl.s Collected During the Phs.. 1A Rsmsdlll Investlgltion, Blyonne Pllnt, Blyonne, New Jersey.

NJDEP 5011Clelnup Criteril • Sample 10: LOSBS LOSB9 LOSB9 LOSB10 LOSB10 LOSBll LOSB12

Dlptn: 08 02 06 04 08 02 02

Impact to Zone··: LO LO LO LO LO LO LO

Analyte (uglleRI Residenti.l Non-Residential Groundwlter o.te: 10/24194 10/25/94 10/25/94 10/28/94 10/28/94 10125/94 10/25/94

1,2,4- Trlohlorobsnzene 68000 1200000 100000 7600U 6300U 22000U l1000U 21000U 2200U 2300U

1,2·Dichlorobllnzene 5100000 10000000 50000 7600U 8300U 22OO0U 11000U 21000U 2200U . 2300U

l,3·Dichlorobenzene 5100000 10000000 100000 7800U 8300U 22000U l1000U 21000U 2200U 2300U

1,4-Diohlorobenzene 570000 10000000 100000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

2,2' ·oxybllil-Chioropropanel 2300000 10000000 10000 7600U 8300U 22000U l1000U 21000U 2200U 2300U

2,4,5- Trichlorophenol 5800000 10000000 50000 18000U 15000U S6000U 28000U 53000U 5300U 5600U

2,4,8- Trichlorophenol 82000 270000 10000 7800U 6300U 22000U l1000U 21000U 2200U 2300U

2,4-Dlchlorophsnol 170000 3100000 10000 7600U 6300U 21000U l1000U 21000U 2200U 2300U

2,4-Dimethylphenol 1100000 10000000 10000 7600U 6300UJ 22000U l1000U 21000U 2200UJ 250J

2,4-Dlnitrophenol 110000 2100000 10000 18000U lS000U 58oo0UJ 28000UJ 53000UJ 5300U 5600U

2,4-Dlnltrotoluene 1000 4000 10000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

2,6·Dlnltrotoluens 1000 4000 10000 7600U 8300U 22000U 11000U 21000U 2200U 2300U

2-Chloron8phthalens 7800U E1300U 22000U ll000U 21000U 2200U 2300U

2·Chlorophenol 280000 5200000 10000 7600U 8300U 22000U ll000U 21000U 2200U 2300U

2-Msthyln8phthslene 4200J 6300U 22000U 5200J 4000J 520J 330J

2-Methylphenol 2800000 10000000 7600U 8300U 22000U l1000U 21000U 2200U 2300U

2·Nitr08nllinl 18000U 15000UJ 58000U 28000U 53000U 5300UJ 5800U

2-Nitrophenol 7800U 8300U 22000U l1000U 21000U :UOOU 2300U

3,3' -Diohlorobenzldine 2000 6000 100000 7800UJ 6300UJ 22000U 11000UJ 21OO0W 2200UJ 2300U

3·Nllroenlline
1S000U 1S000U S6000U 28000U 63000U 5300U S600U

4, S·Dinitro-2-methylphenol 18000U 15000U 58000U 28000W S3000UJ 5300U 5600U

4-Bromopheny\ phenyl Ither 7600U 6300U 22OO0U ,,000U 21OO0U 2200U 2300U

4-Chloro-3·methylphenol 10000000 10000000 100000 7600U 6300U 21000U 11oo0U 21000U 2200U 2300U

4-Chloro8nilins 230000 4200000 7600UJ 8300UJ 22000UJ l1000U .21000U 2200UJ 2300U

4-Chlorophenyl phenyl ether 7800U 8300U 22000U 11000U 21000U 2200U 2300U

4-Methylphenol 2800000 10000000 7600U 6300U 22000U ll000U 21oo0U 2200U 2300U

4-Nltroanlli ne
18000U 15000U 56000U 28000U 53000U 5300U 5600U

4-Nitrophenol
18000U 1S000UJ 56000U 2S0ooU 53000U 5300UJ 5600UJ

Aoenaphthene 3400000 10000000 100000 7600U 6300U 22000U 11000U 21000U :UOOU 2300U

Aoen8phthylene
7&OOU 6300U 22000U 11000U 2.1000U 2200U 2300U

Anthraoene 10000000 10000000 100000 7600U 8300U 22000U ll000U 21000U 2200U 2300U

Bsnzola}anthr8cenll 900 4000 500000 1200J 2000J 22000U 1100J 2500J 340J 350J

Benzo(a)pvr.nll 660 860 100000 !ZQ,l 6300U 22000U l1000U 2300J 270J ~

See la8t p80s for footnotes,

G:WPoOJ !CTI£Xl<ONINJ0212,~ I \0031SOlLSVC I JIILS GERAGHTY & MILLER, INC.

TIERRA-B-000813



Pege22 of 43

Table 5-3. Semivolatlle Orgenlo Compounde in Soil Sample, Collected During the Phe,e 1A RemedialInve,tioetlon. BeyonnePlant, Bayonne, New Jerssy.

"~JOEP SoU C!oenu? Cnterie • Semple 10: lOSBS lOSB9 LOSB9 LOSB10 LOSB10 LOSSll LOSB12

Depth: os 02 08 04 08 02 02

Impect to Zone": La LO La LO LO LO LO

Analyt. luglkg) Re.identl.1 Non-Reeidentjal Groundwater Date: 10/24/94 10/25/94 10/25/94 10/28/94 10/28/94 10/25/94 10/25/94

Benzo(blfluorenlhene 900 4000 50000 1200J 6300U 22000U 1400J 2200J 830J 990J

Benzo(g,h,l)peryl.ne 7600U 6300U 22000U 1500J 2500J 2200U 1800J

Senzolk)fluoranthene 900 4000 500000 1300J 8300U 22000U 1400J 2300J 620J 860J

Butyl benzyl phthalete 1100000 10000000 100000 7800U 8300U 2:oo0U 11000U 21000U 2200U 2300UJ

Cerbezole 7600U 6300U 22000U 11000U 21000U 2200U 2300U

ChrY18ne 9000 40000 500000 2SooJ 2800J S500J 2000J 5800J 580J 1200J

Di·n-butyl phthalate 5700000 10000000 100000 7600U 6300U 22000U ll000u 21000U 2200U 2300UJ

Di-n-oetyl phthalate 1100000 10000000 100000 7600U 6300U 22000UJ 11000UJ 21000UJ 2200U R

Dibenzola.h)anthracene 660 680 100000 7600U 6300U 22000U 11000UJ 21000UJ 2100U ll2:l

Dlbenzofur8n 7600U 6300U 22000U 11000U 21OO0U 2200U 2300U

Dl.thy! pllthlliate 10000000 10000000 50000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

Dimethyl phthalate 10000000 10000000 50000 7600U 6300U 22OO0U 11000U 21000U 2200U 2300U

Fluorenthene 2300000 10000000 100000 7600U 2500J 22000U l1000U 21000U 420J 2300U

Fluorene 2300000 10000000 100000 1500J 6300U 22000U l1oo0U 21000U 2200U 250J

Hexechlorobenzene 660 2000 100000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

Hexeohlorobutlldiene 1000 21000 100000 7600U 6300U 22oo0U l1000U 21000U 2200U 2300U

Hexllohlorocyclopentedlene 400000 7300000 100000 7600U 8300U 22000U 11000U 21000U 2200U 2300UJ

Hexachloroethene 6000 100000 100000 7600U 6300U 22oo0U l1000U 21000U 2200U 2300U

Indenol1,2,3·odlpyrene 900 4000 500000 7600U 6300U 22000U "ll000UJ 21000UJ 2200U 570J

I,ophorone 1100000 10000000 50000 7600U 6300U" 22000U 11000U 21000U 2200U 2300U

N-Nltroeo·dl.n-propylemlns 660 860 10000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

N-Nitroeodiphenylemine 140000 800000 100000 7600UJ 6300U 22000UJ 11000U 21000U 22000 2300U

Nephthelene 230000 4200000 100000 7600U 6300U 22000U 11000U 21000U 2200U 300J

Nitrobenzene 28000 520000 10000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

Pentechlorophenol 6000 24000 100000 R 15OO0U 56000U 28000U 53000U 5300U 5600U

Phenenthntne
4000J 2800J 5800J 1800J 12000J 400J 2300U

Phenol 10000000 10000000 50000 7600U 6300U 22000U 11000U 21OO0U 2200U 2300U

Pyrene 1700000 10000000 100000 1600J 2000J 2600J 1800J 4300J 450J 380J

bl,12-Chloroethoxylmethene
7600U 6300U 22000U 11000U 21oo0U 2200U 2300U

bl,12-Chloroetl1y1)ether 660 3000 10000 7600U 6300U 22000U 11000U 21000U 2200U 2300U

bl,1Z-Ethylhexyllp I1th81ete 49000 210000 100000 7800U 6300U 22000U 11000U 21000U 2200U 2300UJ

Tot,1 Semlvoletile Compounds
18670 11700 13900 18000 37900 4230 8850

See le8t pege for footnote8.
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Table 5-3. Semivoletile Orgenic Compounds In Soli Semples Collected During the Phese lA Remediellnveetigetion. Beyonne Plent. Beyonne. New Jersev.

NJOEPSoil Clunup Crlterie " SemplelD: LOSB12 LOSB13 LOSS13FR LOSB13 LOSB14 LOSB15 LOSB16
Depth: 06 02 02 08 02 02 04

Impect to Zone"": LO LO LO LO LO LO LO

Anelyte luglkgl Residentiel Non-Reeldentiet Groundweter Dste: 10/25194 10/31194 10/31/94 10/31184 10125/94 10/24194 10125/84

1,2,4- Trichlorobenzene 68000 1200000 100000 13000U 11000U 11000U 11000U 2200U 58000U 17000U

l,2-Dlchlorobenzene 5100000 10000000 50000 13000U ll000U l1000U 11000U 2200U 58000U 17000U

1.3-Dlchloroben18ne 5100000 10000000 100000 13000U l1000U 11000U l1000U 2200U Ei8000U 17000U

1.4-0Ichloroben18ne 570000 10000000 100000 13000U T1oo0U 11000U l1000U 2200U 58000U 17000U

2.2' -oxybl,ll·Chloropropenel 2300000 10000000 '0000 13000U l1000U 11000U l1000U 2200U 58000U 17000U

2.4,5-Trichloropf1enol 5600000 10000000 50000 32oo0U 29OO0U 28000U . 28000U 5300U 150000U 43000U

2,4.6-Trichlorophenol 62000 270000 10000 13000U l1000U 11000U l1000U 2200U 58000U 17000U

2.4-Dichlorophenol 170000 3100000 10000 13000U nooou l1000U ll000U 2200U 58000U 17000U

2,4-Dlmethylphenol 1100000 10000000 10000 13000U l1000U 11000U l1000U 2200UJ 58000U 17000U

2.4-0Inltrophenol "0000 2100000 10000 32000UJ 29000U 28000UJ 28000UJ 5300U 150000UJ 43000UJ

2,4-Dlnitrotoluene 1000 4000 10000 13000U l1oo0U ,'OOOU ll000U 2200U S8000U 17000U

2.6·Olnitrotoluene 1000 4000 '0000 13000U 11000U ',000U ll000U 2200U 58000U 17000U

2-Chloronephthelene 13000U l1000U l1000U ,'OOOU 2200U 58000U 17000U

2·Chlorophenol 280000 5200000 10000 13000U 11000U 11000U "ooOU 2200U 58000U 17000U

2-Methylnephthelene 13000U 1400J '200J 3000J 300J 58000U 30000

2·Methylphenol 2800000 '0000000 13000U 11000U 11000U l1000U 2200U Ei8000U 17000U

2-Nitroeniline 32000U 29000U 28000U 28OO0U 5300UJ 150000U 43000U

2·Nltrophenol 13000U l1000U 11000U l1000U 2200U 58000U 17000U

3.3' ·Dichlorobenzldine 2000 6000 100000 13000U l1000UJ "OOOUJ ll000UJ 2200UJ Ei8000U 17000UJ

3·Nltroenillne 32000U 29000U 28000U 28000U 5300U 150000U 43000U

4.&-Dinltro-2·methylphenol 32000U 29000U 2BOOOUJ 28000UJ 5300U 1EiOOOOU 43000UJ

4-Bromophenyl phenyl ether 13000U 11000U 11000U 11000U 2100U S8000U 17000U

4-Chloro·3-methylphenol 10000000 10000000 100000 13OOOU· 11000U 11000U 11000U 2200U 58oo0U 17000U

4-Chlor08nlllne 230000 4200000 13000UJ l1000UJ 11000UJ ll000U 2200UJ 58000UJ 17oo0UJ

4-Chlorophenyl phenyl ether 13000U l1000U 11000U 11000U 2200U 58000U 17000U

4-Methylphenol 2800000 10000000 13000U l1000U 11000U 11000U 2200U S8000U 17000U

4-Niuosniline 32000U 29000U 28000U 28000U 5300U 150000U 43000U

4-Nltrophenol
32000U 29000U 28000UJ 28000U 5300UJ lS0000UJ 43000UJ

Acenephtf1ene 3400000 10000000 100000 13OO0U 11000U ll000U 11000U 2200U 58000U 17000U

Acenephthylene
13000U ,'OOOU 11000U l1000U 2200U 58000U 17000U

Anthrecene 10000000 10000000 100000 '3000U 11000U ll000U , 'OOOU 370J 58000U '7000U

Senzolel8nthrecene 900 4000 500000 13000U 11000\1 11000U 11000U 870J 58000U 17000U

Benzcl8)pyrene 660 660 100000 llQQ:! 11000U ,'OOOU l1000U 2200U 58000U '7000U

See l88t pells for footnotes.
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Table 5-3. Semlvolatile Organlo Compounds in Soli Samples Collactlld During tnll pn.. lI I A RemedialInveatigation, BayonnePlant, BlIyonne, N.w Jereey.

NJDEPSoli Cleanup Crlt.rill • SlImpl.ID: LOSB12 LOSB13 LOSB13FR LOSB13 LOSS14 LOSS15 LOSS16
Depth: 06 02 02 08 02 02 04

Impact to Zone": LO LO LO LO LO LO LO

Analyt. (ug/kgl Rellid.ntial NOftoRe.identl81 Groundwllt.r DlIte: 10f25/94 10f31f94 10/31f94 10f31/94 10/25/94 10/24/94 10/25/94

BenZo(bllluorllnthene 900 4000 50000 2100J 1300J 11000U 11000U 1200J 58000U 17000U

Benzo(g,h,llp.ryIene 2500J l1000U llOOOUJ l1000UJ 2200U 58000U 17000UJ

Benzo(klfluor.ntnene 900 4000 500000 2300J lS00J 11000U lloooU 1200J 58000U 17000U

Butyl benzyl phthllllltll 1100000 10000000 100000 13000U 11000U 11000U llOOOU 2200U 58000U 17000U

ClIrbazolll 13000U 11000U 11000U ll000U 280J 58000U 17000U

Chry.. ne 9000 40000 500000 3300J 1900J 1600J 2000J 1900J 58000U 17000U

Oi.n-butyl pntnllillte 5700000 10000000 100000 13000U l1000U l1000U l1000U 2200U 58000U 17000U

Ol-n-octyl phthllillte 1100000 10000000 100000 13000U 11000U 11000UJ 11000UJ 2200U 58000UJ 17000UJ

Dlbanzola,hlllnthrllceni 660 660 100000 .l.§QQd l1000U l1000UJ llOOOUJ 2200U 58000U 17000UJ

Dibllnzofurlln 13000U 11000U l1000U 11000U 2200U 58000U 17000U

Olethyl phthal.te 10000000 10000000 50000 13000U 11000U 11000U 11000U 2200U 58000U 17000U

Dimethyl phthalate 10000000 10000000 50000 13OO0U 11000U 11000U ll000U 2200U 58000U 17000U

Fluor.nthene 2300000 10000000 100000 13000U 11000U 11000U lloooU 1300J 58000U 17000U

Auorlne 2300000 10000000 100000 13000U 11000U 11000U l1000U 270J 58000U 17000U

H8XlIchlorobenzen. 660 2000 100000 13000U 11000U 11000U lloooU 2200U 58000U 17000U

H.xlIchlorobutlldlene 1000 21000 100000 13000U 11000U l1000U l1000U 2200U 58oo0U 17000U

H.xlIchlorocyclopentlKliene 400000 7300000 100000 13000U l1000U 11000U 11000U 2200U 58000U 17000U

H.xachlorOllthene 6000 100000 100000 13OO0U 11000U 11000U 11000U 2200U 58000U 17000U

Ind.no(1.2,3-cdlpyr8n8 900 4000 500000 1400J 11000U l1000UJ 11000UJ 2200U 58000U 17000UJ

l.ophoron8 1100000 10000000 50000 13000U 11000,U 1tOOOU 11000U 2200U 58000U 17000U

N·Nitrolo·dl·n·propylllmin8 660 660 10000 13000U 11000U llOOOU 11000U 2200U 58000U 17000U

N·Nitrolodiphenylamine 140000 600000 100000 13000UJ 11000UJ 11000UJ l1000U 2200U 58000UJ 17000UJ

NlIphthlllen8 230000 4200000 100000 13000U 11000U 11000U lloooU 260J 58000U 17000U

Nitrobenz8na 28000 520000 10000 13000U 11000U 11000U l1000U 2200U 58000U 17000U

Pentachlorophenol 6000 24000 100000 32OO0U 29000U 28000U 28000U 5300U 150000U 43000U

Phllnllnthrane
13000U 11000U 11000U 2400J 1700J 58000U 17000U

Phenol 10000000 10000000 50000 13000U l1000U 11000U 11000U 2200U 58000U 17000U

Pyrene 1700000 10000000 100000 1400J 1600J 11000U 1700J 1400J 58000U 17000U

bls(2-Chloroethoxylmethan8 13000U 11000U l1000U lloooU 2200U 58000U 17000U

bis(2-Cnlofoethyllether 660 3000 10000 13000U 11000U l1000U 11000U 2200U 58000U 17000U

blll(2·Ethylhexyllphthallltll 49000 210000 100000 13000U 11000U 3500J 9300J 2200U 58000U 17000U

Totlll Semivoletile Compcundl 16700 7700 6300 18400 11050 0 30000

See laet pllge for footnotlll.
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Teble 5-3_ Semivoletlle Organlo Compounds in Soli Semples Collected During the Phsss 1A Remedla! Invesllgation, Bayonne Plant, Bayonns, Nsw Jersey.

NJDEP Soil Cleenup Criterls " SlImp!e 10: LOSB17 LOSB'8 LOSS1S LOSB1SFR MBSBl MBSS2 MBSB3

Depth: 02 02 08 08 02 02 06

Impeot to Zone"": LO LO La LO MB MB MB

Anlllyte luglkgl Re.idential Non-Re.ident.e' Groundwllter Ollte: 10/24194 10/24/94 10/24/94 10/24/94 10/25/94 10/21/94 10/25194

1,2,4- Trlcl1lorobllnzene 6Soo0 1200000 100000 390U 380U 61000U 65000U 1900U 3800U 9600U

, ,2-Diohlorobenzene 5100000 10000000 50000 390U 380U 61000U S5000U 1900U 780J 9800U

1,3·D1ohlorobenzene 5100000 10000000 100000 390U 380U S1000U 6SOO0U 1900U 3800U 9800U

1,4-D1ch!orobllnzene 570000 10000000 100000 390U 380U S1000U 65000U 1900U 3800U 9S00UJ

",2' .oxybill 1·Chloropropanel "300000 10000000 10000 390U 380U 61000U 6SOO0U 1900U 3800U 9S00U

",4,5- Trionlorophenol 5600000 10000000 50000 9S0U 910U 150000U 160000U 4700U 9300U 23000U

2,4,S.Trloh!orophenol 62000 270000 10000 390U 380U S1000U 65000U 1900U 3800U 9600U

2,4-0ichlorophllnol 170000 3100000 10000 390U 380U 61000U 6SOO0U 1900U 3800U 9600U

2.4-Dlmethylpnenol 1100000 10000000 10000 390U 380U Sl000U 65000U 1900U 3800U 9600U

2,4-0Inltrophenol noooo 2100000 10000 9S0U 910UJ 150000UJ 180000UJ 4700U 9300U 23000U

2,4-0Inltrotoluene 1000 '4000 10000 390U 380U 61000U 65000U 1900U 3800U R

2,&-Oll1ltrotoluene 1000 4000 10000 390U 380U el000U 65000U 1900U 3800U 9600U

2-Chloronllphtnelene 390U 380U el000U &5000U 1900U 3800U 9&OOU

2·Chlorophenol 280000 5200000 10000 390U 380U S1000U S5000U 1900U 3800U 9800U

2·MethylnllPhthelenll 75J 77J 61000U &5000U 730J 490J 1200J

2-Methylphenol 2800000 10000000 390U 380U 61000U 65000U 1900U 3800U 9&OOU

2·NluoenUine 950U 910U 150000U 160000U 4700U 9300U 23000U

2·Nltrophllnol 390U 380U 61000U 65000U 1900U 3800U 9600U

3,3' ·Dlohlorob.nzldin. 2000 6000 100000 390UJ 380U &1000U &SOOOU 1900U 3800UJ 9800U

3·Nitroenlllnll 9SOU 910U lSOOOOU leOOOOU 4700U 9300U 23000U

4,6-0inltro-2-methylphenol 9SOU S10U lS0000U 160000U 4700U 9300UJ 23000U

4-Bromoph.ny1 ph.nyl Ither 390U 380U 61000U 65000U 1900U 3800U 9600U

4-Chloro-3-m.thylphenol 10000000 10000000 100000 390U 380U 61000U &SOOOU 1900U 3800U 9600U

4-ChlorOllnilinll 230000 4200000 390UJ 380UJ 61000uJ 65000UJ 1900U 3800U SSOOU

4-Chlorophenyl phenyl ether 390U 380U 61000U 65000U 1900U 3800U 9600U

4-Mllthylphenol 2800000 10000000 390U 380U 6.,1000U 6SOO0U 1900U 3800U 9800U

4-Nitrollnllinll 950U 910U \50000U 160000U 4700U 9300UJ 23000U

4-Nitrophenol 9S0U 910U lSOoooUJ 160000UJ 4700U 9300UJ 23000U

AOllnaphthlne 3400000 10000000 100000 3S0U 380U 61000U B5000U 1900U 3800U 9600U

ACllnephthyllne 390U 380U 61000U 6S000U 1900U 3800U 9BOOU

"nthreoene 10000000 10000000 100000 S4J 46J 61000U 6SOO0U 1900U 3800U 9BOOU

Blnzo(1I1I1nthrllcen. 900 4000 500000 620 1100 61000U 65000U 390J 3800U 9600U

B.nzo(lI)pyr.n. 660 660 100000 ls00J 1700 61000U BSOOOU 370J 3800U geoou

SlI. \lI8t pllg. for 100tnot8ll,
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Tabla 5-3. Semivolatila Organic Compounda in Soil Sample. Collactad During tha Phasa1A RemadialIn.....tigation. Bavonna Plant. Bavonne. New Jenev.

NJDEPSoil creallup Critaria • SamplelD: LOSB17 LOSB1S LOSB1S LOSS18FR MBSB1 MBSB2 MBSB3
Dep,h: 02 02 08 08 02 02 06

Impact to Zona··: LO LO LO LO MB MS MB
Anslyte luglkql Residential NOIl-Re.idantial Groundwatar Data: 10/24/94 10/24/94 10/24194 10/24/94 10/25/94 10/21/94 10/25/94

Benzolblfluorallthelle 900 4000 50000 1200J 1000J 61000U 65000U 650J 3800u 9600U

Bellzolg.h.ilperylene 1500J 1300 61000U 6SOOOU 350J 3800U 9600U
Benzolk)f1uoranthene 900 4000 500000 1200J 1200J 61000U 65000U 600J 3800UJ 9600U

Butyl banzyl phthalate 1100000 10000000 100000 390U 380U 61000U 6SOOOU 1900UJ 3800U 9800UJ

Carbazole 390U 3S0U 61000U 6SOOOU 1900U 3800U 9600U

Chrysene 9000 40000 500000 930 1800 61000U 8S000U ll00J 620J 9600U

Di-n-butyl phthalate 5700000 10000000 100000 390U 380U 61000U 85000U 1900UJ 3800U 9600UJ

DI'n-oetyl phthalate 1100000 100000oo 100000 390UJ 3S0U 81000UJ 85000W 1900UJ 3800U 9600UJ

Dlbenzo(a.hlanthracane 860 680 100000 1100J 570 61000U esooou 220J 3800U 9800U

Dibenzofuran 390U 380U 61000U 65000U 1900U 3800u 9800U

Olethyl phthalate 10000000 10000000 50000 390U 380U 61000U 65000U 1900U 3800U 9600U

Dimethyl phlhalata 10000000 10000000 50000 390U 3S0U 61000U 6S000U 1900U 3800U 9800U

Fluoranthene 2300000 10000000 100000 170J 1&OJ 61000U 65OO0U 480J 3S00U 9800U

Fluorene 2300000 10000000 100000 390U 3S0U 61000U 65000U 1900U 3800U 9600U

Hexlchlorobenzena 680 2.000 100000 390U 380U 61OO0U 85OO0U 1900U 3800U 9800U

Hexlchlorobutadiene 1000 21000 100000 390U 380U 61000U 65000U 1900U 3800U 9800U

Hexachlorocvclopan'adiene 400000 7300000 100000 390U 380U 81000U 6S000U 1900UJ 3800U 9600UJ

Hexachloroethane 6000 100000 100000 390U 380U 61000U 6SOooU 1900U 3800U 9800U

IndenoC1.2.3-cdlpvrene 900 4000 500000 800J 530 61000U 850000 230J 3800U 9800U

Ilophorone 1100000 10000000 50000 390U 380U el000U 65000U 1900U 3800U 9800U

N·Nitrolo·dl·n- propylamlnl 660 660 10000 390U 380U 61000U 8S000U 1900U 3800U R

N·Nitroaodiphenyllmine 140000 600000 100000 390UJ 380UJ 61000UJ 65000UJ 1900U 3800U 9800U

Naphthalene 230000 4200000 100000 SOJ 72J 81000U 85000U 1900U 3S00U 9800U

Nltrobenzenl 28000 520000 10000 390U 380U 81000U e5000U 1900U 3800U geOOU

Pentachlorophenol 6000 24000 100000 75J R 150000U R R 9300U 23000W

Phananthrane 170J 220J 61000U 85000U lS00J 3800U 9600U

Phenol 10000000 10000000 50000 390U 380U 610001:1 85000U 1900U 3800U 9600U

Pvrenl 1700000 10000000 100000 390 550 81000U 65000U 1700J 3800U 2000J

bisl2·Chi 0 roethoxvlmlthane 390U 380U 61000U 85000U 1900U 3800U 9600U

bi,l2.·Chloroelhyllether 660 3000 10000 390U 380U 61000U 65000U 1900U 3800U 9800U

bl' (2·EthylhexylIphlhelat. 49000 210000 100000 670 740 81000U 65OO0U 1900UJ 2100J 9800UJ

Total Semlvolatila Compounds 10604 11065 0 0 8320 3990 3200

See la'i page for footno' ...
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TlIble 5-3. Semlvoletile Orgenlo Compounds In Soil Semple. Collected During the Phe.. 1A Rem.diellnve.tlg.tion. Bevonne Plent, Bevonne, New J.r.ev.

NJOEP Soil Cleenup Crlterie • SllmplelO: MBSB3 MBSB3FR MDCBSB2 N2TFSB2 N2TFSB4 N2TFSB4
Depth: 10 10 03 02 02 06

Impect to Zone"": MB MB MDC N2TF N2TF N2TF
Analyte lupJkgJ Residential Non-Residential Groundweter Date: 10/25/94 10125194 10n 1/94 10119194 10/28/94 10/28194

1,2,4- Trlolllorobenzenll 68000 1200000 100000 43OO0U 69000U 360U 410U 66000U 12000U
l,2-Dlohlorobenzen. 5100000 10000000 50000 43000U 69000U 360U 410U 66000U 12000U

l,3·Dlohlorobenzen. 5100000 10000000 100000 43OO0U 69000U 360U 410U 66000U 12000u
1,4-Dlohlorobenzene 570000 10000000 100000 43000U 69OO0U 360U 410U 66000U 12000U

2,2'·oxyblsll-Chloropropenel 2300000 10000000 10000 43000U 69000U 360UJ 410U 86000U 12000U

2,4,5- Trlchlorophenol 5600000 10000000 50000 110000U 170000U 870U 980U 160000U 31000U

2,4,6- Trlchlorophenol 62000 270000 10000 43000U 69OO0U 360U 410U 66000U 12000U

2,4-Drohlorophllnol 170000 3100000 10000 43000U 89OO0U 360U 410U 66000U 12000U

2,4-Dlmethylphenol 1100000 10000000 10000 43000U 69OO0U 360U 410U 68000U 12000U

2,4-Dinitrophenol 110000 2100000 10000 l10000UJ 17ooo0UJ 870UJ 980U 160000U 31000UJ

2.4-Dlnltrotoluene 1000 4000 10000 43OO0U 89000U 360U 410U 66000U 12000U

2,6-Dinltrotoluene 1000 4000 10000 43000U 89000U 360U 410U 118000U 12000U

2-Chloronephthelen. 43000U 69000U 360U 410U 68000U 12000U

2-Chloroph.nol 280000 5200000 10000 43000U 69000U 380U 410U 86000U 12000U

2-Methylnaphthelena 27000J 27oo0J 360U 510 31000J 110000

2-Methylphenol 2800000 10000000 43000U 69000U 360U 410U 88000U 12000U

2-NltroeniHne 110000U 170OO0U 870U 980U 180000U 31000U

2-Nltrophenol 43000U 69000U 360U 410UJ 116000U 12000U

3.3 '- OJ chiorobenzldine 2000 8000 100000 43000U 69000U 360UJ 410UJ 66000U 12000UJ

3-Nitroenillne 110000U 17OO00U 870U 980UJ 160000U 31000U

4. 6-Dlnltro-2-methylphenol l10000U 17OOO0U 870U 980UJ l11oo00U 31000uJ

4-Bromophenyl phenyl ether 43000U 69OO0U 360U 410U 66000U 12000U

4-Chloro-3-methylphenol 10000000 10000000 100000 43000U 69000U 380U 410U 68000U 12OO0U

4-Chloroaniline 230000 4200000 43000UJ 69OO0UJ 380U 410UJ 68000UJ 12000U

4-Chloroph.nyl phenyl ether 43000U 69000U 360U 410U 66000U 12000U

4-Mathylphenol 2800000 10000000 43000U 69000U 380U 410U 66000U 12000U

4-Nltroanlline 110000U 170000U 870U 980U 160000U 31000U

4-Nitrophenol 110000U 17OO00U 870UJ 980U 16OOO0U 31000U

Acenaphthene 3400000 10000000 100000 43000U 69000U 360U 410U 66000U 12oo0U

Acenaphthylena 43000U 69000U 360U 410U 66000U 12000U

Antt".cene 10000000 10000000 100000 43OO0U 69000U 360U 410U B6000U 12000U

Benzola'enthrecen. 900 4000 500000 43000U 69OO0U 200J 100J 66000U 12000U

BenzolalpY'ane 660 660 100000 43000U 69OO0U 270J 45J 66000U 12000u

Sell last pape for lootnote ••

O:WftOJECTlEXllONINJ02' 2.0.' 1OO3\SOILSVC' ,XLS GERAGHTY & MlLLER, INC. o
TIERRA-B-000819



Pege Z8 01 43

Teble 5-3. Semivoletile Orgenio Compounds In Soil Semple. Collected During the PheBe1A Remediel Investlgetion, Beyonne Plent, Beyonne, New Jer.ey.

NJOEP Soli Cleenup Criteris • Semple 10: MB5B3 MB5B3FR MOCB5B2 N2TFSB2 N2TFSB4 N2TFSB4
Depth: 10 10 03 02 02 06

Impectto Zone": MB MB MOC N2TF N2TF N2TF
Anslyte (ug/kg) Resldsntisl Non-Residentlet Groundwster Oete: 10/25/94 10/25194 10/11/94 10/19/94 10/28/94 10/28/94

Ssnzo(blfluorenthene 900 4000 50000 43000U 69000U 510J 170J 66000U 12000U
Senzo(g.h,i1perylene 43000U 89000U R 410U 86000U 12000UJ
Benzo(ldfluorenthene 900 4000 500000 43000U 89000U 490J 190J 68000U 12000U
Butyl benzyl phthalate 1100000 10000000 100000 43000U 69OO0U 380UJ 410U 68000U 12000U
Csrbezole 43000U 690000 380U 410U 86000U 12000U
Chry.. ne 9000 40000 500000 4900J 69000U 230J 290J 66000U 2300J
Di.n-butyl phthelete 5700000 10000000 100000 43000U 89000U 360U 410U 66000U 12000U
Di-n-ootyl phthalate 1100000 10000000 100000 43OO0UJ 89OO0UJ 47J 410U 68000U 12000UJ

Olbenzo(e.hlenthrscene 660 660 100000 43000U 89000U R 53J 66000U -12000UJ

Oibenzofuren 43000U 89000U 380U 410U 66000U 3100J

Dlethyl phthelete 10000000 10000000 50000 43000U 89000U 380U 410U 88000U 12000U

Dimethyl phthalete 10000000 10000000 50000 43000U 69000U 360U 410U 8lSOOOU 12000U

Auorenthene 2300000 10000000 100000 43000U 89000U 150J 6U 6lSOOOU 12000U

Auorene 2300000 10000000 100000 43OO0U 69000U 380U 410UJ 6700J 12000U

Hexeohlorobenzene 660 2000 100000 43000U 89000U 380U 410U 88000U 12000U

Hexeohlorobutadiene 1000 21000 100000 43000U 69000U 380U 410U 88000U 12000U

Hsxachlorocyclope ntlldiene 400000 7300000 100000 43000U 69OO0U 360U 410U 86000U 12oo0U

H.. echloroethene 8000 100000 100000 43000U 89000U 380U 410U 88000U 12000U

Indeno(1.2,3-odlpyrene 900 4000 500000 43000U 89000U R 410U 66000U 12000UJ

leophorone 1100000 10000000 50000 43000U 69000U 380U 410U 66000U 12000U

N-Nitrol o-di·n-propylemi ne 660 660 10000 43000U 69000U 360U 410U 88000U 12000U

N-Nitroeodlphenyl amine 140000 800000 100000 43000UJ 69000UJ 380U 410UJ 88000UJ 12000U

Nephthelene 230000 4200000 100000 43000U 69000U 64J 410U 7300J 39000

Nitrobenzene 28000 520000 10000 43000U 69000U 360U 410U 88000U 12000U

Psnt80hlorophenol 8000 24000 100000 110000U 170000U 870UJ 980U 180oo0U 31000U

Phenenthrene 23OO0J 38000J 150J 100J 9300J 19000

Phenol 10000000 10000000 50000 43000U 89000U 380U 410U 86000U 12000U

Pyrene 1700000 10000000 100000 6400J 9800J 480J 67J 14000J 4400J

bll(2-Chloroethoxylmsthens 43000U 69000U 360U 410U 66000U 12OO0U

bi.( 2-Chiorosthyl lether 660 3000 10000 43000U 69000U 360U 410U 68000U 120000

bia(2·EthylhexylJ phthelate 49000 210000 100000 43000U 69000U 1000J 220J 68000U 2oo0J

Total Semlvoletils Compounds 61300 74800 3591 1807 68300 179800

See 181Itpege lor footnote ••
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Teble 5-3. Semivoletile Orgenic Compounds in Soil Semple. Collected During tha Phase 1A Remedial Invutigetion, Seyonne PI8nt, Sayonna, Naw Jersey.

NJOEPSoil Cll8nup Criterie • Semple 10: N2TFSB5 N2TFSB5 N3TFSSl N3TFSB2 N3TFSB2 N3TFSB2FR
Depth: 02 06 02 02 06 06

Impact to Zone"": N2TF N2TF N3TF AP AP AP

Anelyte (ugJkg) Residential Non-Residential Groundwater Date: 10/19194 10/19/94 10/18/94 10/19/94 10/19/94 10/19194

1,2,4- Trichlorob.nz.n. 88000 1200000 100000 7400U 11000UJ 7400U 3700U 9000U 86000UJ

l,2-Dlohlorob.nz.ne 5100000 10000000 50000 7400U l1000UJ 7400U 3700U 9000U 86000UJ

1,3-Dlohlorobenzene 6100000 10000000 100000 7400U l1000UJ 7400U 3700U 9000U 86000UJ

1,4-Dlohlorobenzene 570000 10000000 100000 7400U l1000UJ 7400U 3700U 9000U 86000UJ

2,2'·0J(ybI.ll-Chioroprollen.) 2300000 10000000 10000 7400U 11000UJ 7400UJ 3700U 9000U 88000UJ

2,4,5- Triohlorophenol 5800000 10000000 50000 18000U 28000UJ 18000U 9100U 22000U 160000UJ

2,4,6· Triohlorophenol 82000 270000 10000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

2,4-Dlohlorophenol 170000 3100000 10000 7400U ltOOOUJ 7400U 3700U 9000U 88000UJ

2,4-OlmethylpP1enol 1100000 10000000 10000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

2,4-Dlnltrophenol 110000 2100000 10000 18000U 28000UJ 18000UJ 9100U 22000U 180000UJ

2,4-Dlnltrotoluen. 1000 4000 10000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

2,e·Dlnitrotoluene 1000 4000 10000 7400U 11000UJ 7400U 3700U 9000U 66000UJ

2·Chloronephthalene 7400U 11000UJ 7400U 3700U 9000U 68000UJ

2-Chloroph.nol 280000 5200000 10000 7400U l1000UJ 7400U 3700U 9000U 86000UJ

2·M81hylnaphthelene 7400U 9300,1 1200J 3700U 5500J 1S000J

2-Methylllhenol 2800000 10000000 7400U l1000UJ 7400U 3700U 9000U 88000UJ

2·NltrOllniline 18OO0U 28000UJ 18000U 9100U 22000U 180000UJ

2-Nltrollhenol 7400U 11000UJ 7400U 3700U 9000U 88000UJ

3.3' -Dlchlorobenzidine 2000 6000 100000 7400UJ l1000UJ 7400U 3700UJ 9000UJ 86000UJ

3·Nitroenllllle 18000U 28000UJ 18000U 9100U 22000U 160000UJ

4,6·0inltro-2-methylphenol 18000UJ 28000UJ 18000U 9100U 22000U 180000UJ

4-Bromophenyl phenyl ether 7400U 11000UJ 7400U 3700U 9000U 88000UJ

4-Chloro-3·methylpheno' 10000000 10000000 100000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

4-Chloroeniline 230000 4200000 7400U 11000UJ 7400U 3700U 9000U 66oo0UJ

4-Chlorophenyl phenyl ether 7400U 11000"UJ 7400U 3700U 9000U e6000UJ

4-Methylphenol 2800000 10000000 7400U 11000UJ 7400U 3700U 9000U 68000UJ

4-Nitroelliline
18000UJ Z8000UJ 18000U 9100UJ 22oo0UJ 180000UJ

4-Nltrophenol
18000UJ 28000UJ 18000UJ 9100UJ Z2000UJ 160000UJ

Acenephthene 3400000 10000000 100000 7400U 11000UJ 74000 3700U 3100J 66000UJ

Acenephthylene
7400U 11000UJ 7400U 3700U 9000U 66000UJ

Anthreoene 10000000 10000000 100000 7400U 11000UJ 7400U 3700U 990J 66000UJ

Senzo(e)ellthrecene 900 4000 500000 7400U 1800,1 1500,1 460J 3100J 66000UJ

Benzo(e)pyrene 660 660 100000 7400U 11000UJ §.!Q,l 970J ~ 66000UJ

See leet pege for footnot ...
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TllbllI 5-3. Semivolatilll Organio Compounds In 5011 Samples Collect lid During the Ph.. e 1A Remedilll Invlllltigation, Beyonne Plant, Bayonne. New Jer•• y.

~~JCEPSoH Claanup Criteria • Sample 10: N2TFSB5 N2TFSB5 N3TFSBl N3TFSB2 N3TFSB2 N3TFSB2FR

Depth: 02 06 02 02 08 08

Impaot to Zone"": N2TF N2TF N3lF AP AP AP

Analvt. (ualkal Reeld~nljal Non-Residentl.1 Groundwater 08t.: 10119/94 10/19/94 10/18/94 10119/94 10119/94 10119/94

Benzolblfluoranthenll 900 4000 50000 7400U 11000UJ 980J 600J 2800J 68000UJ

Benzo(ll,h.Ilperylenll 7400U ll000UJ 7400UJ 970J 1900J 68000UJ

Benzo(klf1uoranthene 900 4000 500000 7400UJ ll000UJ ll00J 600J 2800J 68000UJ

Butyl bllnzyl phthalate 1100000 10000000 100000 7400U 11000UJ 7400U 3700U 9000U 86000UJ

Cllrbazole
7400U l1000UJ 7400U 3700U 9000U 86000UJ

Chry8ene 9000 40000 500000 7400U 2100J 3000J 710J 8200J 8900J

Oi.n-butyl phthaillte 5700000 10000000 100000 7400U 11000UJ 7400U 3700U 9000U 86000UJ

Oi-n-ootyl phthalate 1100000 10000000 100000 7400U l1000UJ 7400UJ 3700U 9000U 88000UJ

Oibenzo(a,hlenthracenll 680 860 100000 7400U l1000UJ 7400UJ 380J lli2:L 66000UJ

Dibenzofuran
7400U 11000UJ 7400U 3700U 9000U 88000UJ

Olethyl phthalate 10000000 10000000 50000 7400U 11000UJ 7400U 3700U 9000U 68000UJ

Dimethyl phthaillte 10000000 10000000 50000 7400U l1000UJ 7400U 3700U 9000U 86000UJ

Fluoranthen. 2300000 10000000 100000 7400U 11000UJ 7400U 3700U 2300J 88000UJ

Fluor.ne 2300000 10000000 100000 7400U 1900J 7400U 3700U 9000U 86000UJ

HaXlchlorobenzenll 660 2000 100000 7400U 11000UJ 7400U 3700U 9000U 68000UJ

Hexaohlorobutldillna 1000 21000 100000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

Hexaohlorocyclopentldiene 400000 7300000 tOOOOO 74000 11000UJ 7400U 3700U 9000U 8&OOOUJ

Hexachloroethene 6000 100000 100000 7400U ll000UJ 7400U 3700U 9000U 86000UJ

Indenon ,2,3-cdlpyrene 900 4000 500000 1400U 11000UJ 7400UJ 470J 930J 88000UJ

leophorone 1100000 10000000 50000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

N.Nitroe o-di·n-propyl amine 660 860 10000 7400U 11000UJ 7400U 3700U 9000U 68000UJ

N.Nitroeodip henylernine 140000 800000 100000 7400U 11000UJ 7400U 3700U 9000U 68000UJ

Naphthalene 230000 4200000 100000 7400U 2200J 7400U 3700U 9000U 88000UJ

Nitrobenzene 28000 520000 10000 7400U I tOOOUJ 7400U 3700U 9000U 86000UJ

Pentachlorophenol 6000 24000 100000 18000U 28000UJ 18000UJ 9100U 22000U 1S0000UJ

Phenanthrene
2000J 4500J 1800J 3700U 3200J 7100J

Phenol 10000000 10000000 50000 7400U 11000UJ 7400U 3700U 9000U 88000UJ

Pyrene 1700000 10000000 100000 1500J 1500J 2900J SOOJ 5400J 11000J

biel2·Chloroethoxylmethane
7400U 11000UJ 7400U 3700U 9000U 68000UJ

blel2 ·Chloroethyllether 680 3000 10000 7400U 11000UJ 7400U 3700U 9000U 66000UJ

blel2.Ethylhexvt Iphthelete 49000 210000 100000 2400J 11000UJ 7400U 590J 1900J 68000UJ

Total Samlvollt~e Compounde
5900 23300 13320 . 6230 47520 42000

See IlIIIt plIoe for footnotllll .

•G:WIICJECT1EXXONINJ021 2.041 10031110lLSVC1.XLII GERAGHTY & MILLER,INC.

TI ERRA-B-000822



Pege 31' of 43

Teble 5-3. Semivolatile Organio Compound. In Soil Semples Collacted During the PheBe 1A Remediel Investigation, Beyonna Plant. Beyonne, New Jersey.

NJDEP So!! Cl....nup Crit ..ris • Sample 10: N3TFSB3 N3TFSB4 N3TFSB5 N3TFSB6 N3TFSB7 N3TFSB7
Oepth: 02 02 08 02 02 06

Impect to Zone··: N3TF N3TF N3TF N3TF N3TF N3TF

Anelyts (Ug!kg) Residentiel Non-ResIdential Groundweter Dete: 10/13/94 10/'7/94 10/19/94 10118/94 10/'8/94 10/'8/94

1.2,4- Trichlorobanzene 68000 1200000 100000 390U 390U R 60000U 250000U 6OO00U

1.2-Dlchlorobenzene 5'00000 10000000 50000 390U 62J 7800U 60000U 250000U 60000U

1,3-Dichlorobenzene 5100000 10000000 100000 390U 390U 7800U eoooou 250000U 60OO0U

l,4-Dlohlorobenzsne 570000 10000000 100000 390U 60J R 6OO00U 250000U 60000U

2,2'-oxybll( 1-Chloropropllnel 2300000 10000000 10000 390UJ 390U 7800U 60000UJ 250000UJ 60000UJ

2.4,5- Triohlorophenol 5800000 10000000 50000 950U 940U 19000U 150000U 620000U 150000U

2,4.8--Triohlorophenol 62000 270000 10000 390U 390U 7800U llOOOOU 25OO00U 80000U

2.4-010hlorophenol 170000 3100000 10000 390U 390U 7800U 80000U 250000U 60000U

2.4-0Imathylphenol 1100000 10000000 10000 390U 390U 7800U 80000U 250000U 60000U

2.4-0Inltrophenol 110000 2100000 10000 950UJ 940U 19000U 150000U 620000U 150000U

2,4-0Inltrotoluene 1000 4000 10000 390U 390U R 6OO00U 250000U 60000U

2,e·Dinltrotoluene 1000 4000 10000 390U 390U 7aOOU eoooou 2SOO00U 60000U

2-Cl1loronaphthelene 390U 390U 7800U llOOOOU 250000U 60000U

2-Chlorophenol 280000 5200000 10000 390U 390U R 8OOO0U 250000U 60000U

2-Methylnephthelsne 390U 380J 5500J 25000J 310000 86000

2-Methylphenol 2800000 10000000 390U 390U 7800U llOOOOU 250000U 80000U

2-NltroeniHne 950U 940U 19000U lS0000U 62oo00U 150000U

2·Nitrophenol
390U 390U 7800U llOO00U 250000U 60000U

3.3'- Dlohlorobenzldine 2000 6000 100000 390U 390U 7BOOUJ 8OOO0U 250000U 60000U

3-Nitroenlllne 950U 940U '9000U 150000U 620000U 'SOOOOU

4. 6-Dinltro- 2-methylphenol 950U 940U 19000U 150000U 620000U 150000U

4-Bromophenyl phenylethe~ 390U 390U 7BOOU 60000U 250000U 60000U

4-Chloro-3-methylphenol 10000000 '0000000 100000 390U 390U R 6OO00U 250000U 60000U

4-Chlorollniline 230000 4200000 390U 390U 7800U 6OO00UJ 250000UJ 80000UJ

4-Chlorophenyl phenyl ether
390U 390U 7BOOU 60000U 25OOO0U 60000U

4-Methylp "enol . 2800000 10000000 390U 390U 7BOOU 60000U 250000U 600QOU

4-Nltroenillne
950U 940U 19000UJ 150000U 620000U 15OO00U

4-Nltrophenol
950UJ 940U R 150000U 620000U '50000U

Aoenephthene 3400000 '0000000 100000 390U 40J 7800U 60000U 250000U 6OOO0U

/IIeenaphthyiane
390U 390U 7800U 60000U 250000U 6oo00U

Anthrecene '0000000 '0000000 '00000 48J I~OJ 7BOOU llOOOOU 250000U 60000U

Benzo(e)anthr8can8 900 4000 500000 350J 200J loo0J 6OOO0U 2S0000U 60000U

Benzo(e)pyrene 660 660 100000 330J 130J 7BOOU eoooou 250000U 60000U

Se8 le.t pege for footnote ••
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Teble 6-3. Semivoletile Orgenic Compounde in Soil Semple. Collected During thl Phe.. 1A Remedle,lInveeligltion, alyonne Ph,"t, Bevenne, New Jerley.

NJDEP Soil Cllenul) Criterie • Semple 10: N3TFSB3 N3TFSB4 N3TFSB5 N3TFSB8 N3TFSB7 N3TFSB7

Oept": 02 02 08 02 02 06

Impect to Zone·': N3TF N3TF N3TF N3TF N3TF N3TF

Anal'!!l (ug!kgl R.. identlel Non-Re.identlel Groundweter Dltl: 10/13/94 10/17/94 10119/94 10/18/94 10/18/94 10118194

Benzo(blfluorenthene 900 4000 50000 890J 370J 7800U 60000U 250000U SOOOOU

Benzo(g,h,llplryhme 390UJ 390UJ 7800U 60000UJ 250oo0UJ 60000UJ

Benzo(k)fluorenthene 900 4000 500000 850J 420J 7800UJ 80000U 250000U eoooou

Butyl benzyl phthelete 1100000 10000000 100000 390U 390U 7800U 6OO00U 2SOOOOU SOOOOU

Cerbezole 51J 390U 7800U 80000U 2SOoooU SOOOOU

Chryeene 9000 40000 500000 410 350J lSOOJ 80000U 250000U SOOOOU

DI·n-butyi phthalate 5700000 10000000 100000 390U lSOJ 7800U 80000U 250000U 80000U

Di'n-oetyl phthelate 1100000 10000000 100000 390UJ 390UJ 7800U 60000U 250000U SOOOOU

Olbenzo(e.h~enthracene 680 680 100000 390UJ 110J 7800U 60000UJ 2SOOOOUJ 80000UJ

Oibenzofurln 390U 390U 7800U 60000U 250000U SOOOOU

Oiethy! phthel.te 10000000 10000000 50000 390U 390U 7800U 6oo00U 2S0000U 60000U

Olmathyl phthelate 10000000 10000000 50000 390U 390U 7800U SOOOOU 250000U 80000U

Fluor.nthene 2300000 10000000 100000 710 240J 7800U 8OO00U 250000U 80000U

Fluorene 2300000 10000000 100000 390U 390U 7800U 80000U 2S0000U eOOOOU

Hlxechlorobenzene 660 2000 100000 390U 390U 7800u eoooou 250oo0U eoooou

HexechlorobutacJilne 1000 21000 100000 390U 390U 7800U 8OO00U 25OOO0U 8OO00U

Hexachlorocyelopentadiene 400000 7300000 100000 390U 390U 7800U SOOOOU 250000U eoooou

Hexechloroeth.ne 8000 100000 100000 390U 390U 7800U 8OO00U 250000U eoooou

Indenol1,2,3-cdlpyrene 900 4000 500000 150J 89J 7800U 60000UJ 2SOoooUJ 60000UJ

Isophorone 1100000 10000000 50000 390U 390U 7800U 60000U 2SOoooU eooooU

N·Nltrolo·di-n-propylemine 660 860 10000 390U 390U R 80000U 250oo0U 60000U

N-Nltroeodlphenylemine 140000 600000 100000 390U 390U 7800U 80000UJ 160000J eooOOUJ

Nephthllenl 230000 4200000 100000 390U 91J 7800U 80000U 91000J l1000J

Nitrobenzene 28000 520000 10000 390U 390U 7800U 8OO00U 250000U 60000U

Pentlchlorophenol 6000 24000 100000 950UJ 940U 19000U 150000U 820000U 150oo0U

Phenenthrene
310J 340J l100J 12000J 94000J 7500J

Phenol 10000000 10000000 50000 390U 390U 7800U 80000U 250000U 80000U

pyrene 1700000 10000000 100000 700 340J 1200J 8OO00U 250000U 8OO00U

bie\2·Chloroethoxvlmethene
390U 390U 7800U 60000U 25OO00U SOooOU

bls(2·Chloroethylllther 680 3000 10000 390U 390U 7800U 80oo0U 250000U 60000U

bis(2.EthylhexylJ Phthlletl 49000 210000 100000 11OJ 320J 7800U 8OO00U 250000U 60oo0U

Total Slmlvoletile Compounds
4909 3822 10300 37000 645000 84500

See II.t pegl tor footnotel.
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Tllbl.6-3. S.mlvola1il. OrganioCompound. In Soil SlImple. Colleoted During the Ph".. 1A Remedilll Inve.tiglltion. BeyonnePlllnt. Bayonne, N"w Jar"ey.

NJDEPSoil Cleenup Criterill • SlImple 10: N3TFSB8 N3TFSB8 N3TFSB9 PN1SB2 PN1SB2 PSSBl
Depth: 01 oe 01 04 08 02

Impllat to Zone"": N3TF N3TF N3TF Pl PI MB

Anelyte !uglleRI Re.ldentilll Non-Re.identilll Groundweter Oetll; 10118194 10/18194 11101194 11102194 11102/94 10/31194

1.2.4-Trichloroblnzene 68000 1200000 '00000 12000U 8oo0UJ 13000U 3700U 7700U 23000U

1.2-Dich!orobenzlnl 5'00000 10000000 50000 12000U 8000UJ '3OOOU 3700U 7700U 23000U

, ,3-Dlchlorobenzlne 5100000 10000000 100000 12000U 8000UJ 13000U 3700U 7700U 13000U

, .4-Dlchlorobenzene 570000 10000000 100000 11000U 8oo0UJ 13oo0U 3700U 7700U 23000U

'2.2'-oxybie,,-Chlo,opropene' 1300000 10000000' 10000 12000U 8000UJ 13000U 3700U 7700U 23000U

2,4,5-Triohlorophenor 5600000 10000000 50000 29000U 20000UJ 32000U 8900U 19000U 56000U

2.4.e-rrlchlorophenol 62000 270000 10000 12000U 8000UJ 13000U 3700U 7700U 13000U

2,+Dlchlo,ophlnol 170000 3100000 10000 12000U 8000UJ 13000U 3700U 7700U 23000U

2,4-OImlthylpl1enol 1100000 10000000 10000 12000U 8000UJ 13OO0U 3700U 7700U 23000U

2,4-Dlnltrophlnol 110000 2100000 '0000 19000UJ 2ooo0UJ 32000UJ 8900U 19000U 56000UJ

2.4-Dinlt'otOluene '000 4000 10000 12000U 8oo0UJ 13000U 3700U 7700U 23000U

1.e-Dlnitrotolullne 1000 4000 10000 12000U 8000UJ 13000U 3700U 7700U 23000U

2-Chloronephthe'ene '2OOOU 8oo0UJ 13000U 3700U 7700U 23000U

2-Ch!orophenol 280000 5200000 '0000 12000U 8000UJ 13000U 3700U 7700U 23000U

1·Methylnllphthllllne 13000 81000J 3300J 3700U 7700U 46000

2-Methylphenol 2800000 10000000 '2oo0U 8oo0UJ '13000U 3700U 7700U 23000U

2-Nitrollnllinl 29000UJ 2oo00UJ 32000U 8900UJ 19000UJ 56000U

2-Nitrophenol 12000U 8000UJ 13000U 3700U 7700U 23000U

3,3'·01ch!o'obenlidine 2000 6000 100000 11000U 8000UJ '3000UJ 3700U 7700U 23000UJ

3·NitroenUlne 29000U 20000UJ 32000U 8900U 19000U 56000U

4, e-Dinltro-2-mlthylphenol 29000UJ 20oo0UJ 31000UJ 8900U 19000U 56000UJ

4-B,omophenyl phenyl ether 12000U 8000UJ 13000U 3700U 7700U 23000U

4-Chlo,o-3-methylphlnol 10000000 10000000 100000 12000U 8000UJ 13000U 3700U 7700U 23OO0U

4-Chloroenilinl 230000 4200000 12000U 8000UJ 13000U 3700U 7700U 23000UJ

4-Chlorophenyl phenyl Ithe, 12OO0U 8oo0UJ 13oo0U 3700U 7700U 23000U

4-Methylphenol 2800000 10000000 12000U 8oo0UJ 13000U 3700U 7700U 23OO0U

4-Nlt'0Ilniline
29OO0U 20000UJ 32000U 8900U 19000U 58000U

4-Nltrophlnol
29000UJ 20000UJ 32000U 8900U 19000U 56000UJ

Acenephtilltne 3400000 10000000 100000 1900J 2'OOJ 13000U 3700U 7700U 23000U

Acenephthyllne '1000U 8000UJ 13000U 3700U 7700U 23000U

Anthrllcenl 10000000 10000000 100000 12000U 8000UJ 13OO0U 3700U 1200J 23000U

Benzo(lIlenthreclne 900 4000 500000 11000U SooOUJ 13000U 3700U 5800J 23000U

Benzo(lIlpy,ene 660 660 100000 12000U 8oo0UJ 13000U 1200J 4400J 23000U

Seel .. t pllgi for foo,"ot ...
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Table 5-3. Semivolatlle OrgenieCompound. in Soil Sampln Colleoted During the Phase lA F1emediellnve.tigation, Bavonne Plant, eayonne, New Jeruy.

NJOEPSoil Cleanup Criteria " Sample 10: N3TFSB8 N3TFSB8 N3TFSB9 PN1SB2 PN1SB2 PSSBI

Depth: 02 06 02 04 08 02

Impact to Zona"": N3TF N3TF N3TF PI PI MB

Analyte luq/l(gl Re.idential Non-Rnidentlel Groundwater Dllte: 10/18/94 10/18194 11/02/94 I 1102/94 '''02/94 10131/94

Ben~olblfluorllnthene 900 4000 50000 12000U 8000UJ 13000U 1400J 4100J 23000U

Ban~olg,h.llperyillne 12000UJ 8000UJ 13oo0UJ 1500J 2800J 23OO0UJ

Banzolklfluoranthenll 900 4000 500000 12oo0U 8oo0UJ 13OO0U 1400J !§QQ1 23000U

Butyl b8n~yIphthlliate 1100000 10000000 100000 12000U 8000UJ 13000U 3100UJ 7100UJ 23000U

Clrbarola 12000U 8000UJ 13000U 3700U 7700U 23OO0U

Chryeane 9000 40000 500000 12000U 8000UJ 13000U 980J 8400 23000U

DI-n-butyl phthalate 5700000 10000000 100000 12000U 8000UJ 13000U 3700U 7100U 23000U

Di·n-oetyl phthillIte 1100000 10000000 100000 12000U 8000UJ 13000UJ 3700UJ 7100UJ 23000UJ

Dibenrola,hlen'hreeenll 660 660 100000 12000UJ 8000UJ 13000UJ ~ 2oo0J 23000UJ

Dlbanrofurlln
12000U 8000UJ 13000U 3700U 7700U 23OO0U

Dlethyl ph,hllllltl 10000000 10000000 50000 12000U 8000UJ 13000U 3700U 7700U 23000U

Dimethyl phthallte 10000000 10000000 50000 12000U 8000UJ 13000U 3700U 7700U 23000U

F1uoranthana 2300000 10000000 100000 12000U 8000UJ 13000U 930J 4OO0J 23OO0U

Fluorene 2300000 10000000 100000 2600J 3200J 13000U 3700U I500J 23000U

Hllxlchlorobenrllne 660 2000 100000 12000U 8000UJ 13000U 3700U 7700U 23000U

Hexaohlorobu,adiene 1000 21000 100000 12000U 8000UJ 13000U 3700U 7100U 23000U

Hllxaehlofocycl opentedle!le 400000 7300000 100000 12000U 8000UJ 13000U 3100U 7700U 23000U

Hexllohloroethanll 6000 100000 100000 12000U 8000UJ 13000U 3700U 7700U 23000U

Indenoll.2,3.cdlpYl'ane 900 4000 500000 12000UJ 8000UJ 13000UJ '90J 2000J 23000UJ

leophoronll 1100000 10000000 50000 12000U sOOOuJ 13000U 3700U 7700U 23000U

N.NitroBo-dl·n-propylllmlne 660 660 10000 12000U 8000UJ 13000U 3700U 7700U 23000U

N·Nllroeodiphllnylamlne 140000 600000 100000 12000U 8000UJ 13000U 3700U 7700U 23000UJ

Nllphthelane 230000 4200000 100000 4OO0J 8300J 13000U 3700U 7100U 23000U

Nitroben~lInll 28000 520000 10000 12000U 8000UJ 13000U 3700U 7700U 23000U

Pentachlorophenol 6000 24000 100000 29000U 20000UJ 32000U 8900U 19000U 56000U

Phanllnthrene
6300J 4200J 13000U 590J 6900J 2900J

Phanol 10000000 10000000 50000 12000U 8000UJ 13000U 3700U 7700U 23000U

PYI'ene 1700000 10000000 100000 12oo0U 8000UJ 13000U 710J 4700J 23000U

bisl2-Chlorollthoxylmethsne
12000U 8000UJ 13000U 3700U 7100U 23000U

blsl2·Chlofoethyllether 660 3000 10000 12000U 8oo0UJ 13OO0U 3700U 7700U 23000U

blsI2.Ethylhllxyllphtha' ate 49000 210000 100000 12000U 8000UJ 13000U 3700UJ 7100UJ 2800J

Total Samivolstile Compounds
27800 99800 3300 10240 53000 51700

588 llllt plge for foolnotes.
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Table 5·3. Semivoletlle Orgenlc Compounde in 5011Samples Collect"d During the Phese 1A Remedial Invntilletlon, ~onn" Plent, BlIVOnne.N"w Jereey.

NJOEPSoli Cleanup Cnteris • Semple 10; P5SBI 55Bl 55B3 5SB3 5TFSBI STFSBI 5TFSB2
Depth; 06 16 06 10 02 06 06

Impact to Zone·"; MB 55 S5 SS STF STF STF

Anelyte luq/kg) Resldentlel Non-Rnidentiel Groundwater Det,,: 10/31/94 10/24/94 10/24194 10/24194 10/26194 10/26194 10/26194

1,2,4- Trlchlorobenzene 68000 1200000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

1.2-Dlohlorobenzene 5100000 10000000 60000 12OO0U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

1,3·Dichlorobenzene 5100000 10000000 100000 12000U 12oo0UJ 5400UJ 4300UJ 12000U 67000U 26oo0U

1,4-0ichlorobenzene 570000 10000000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

2,2' -oxybl,(1-Chloropropllns) 2300000 10000000 10000 12OO0U 12000UJ S400UJ 4300UJ 12000U 67000U 26000U

2,4,5- Triohlorophenol 5&00000 10000000 50000 29000U 29000UJ 13000UJ l1000UJ 29000U 170000U 64000U

2,4. &-Trlohlorophenol 62000 270000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U &7oooU 26000U

2,4-Dichlorophenol 170000 3100000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 2&OOOU

2,4-Dimethylphenol 1100000 10000000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

2,4-Dlnitrophenol 110000 2100000 10000 29000UJ 29000UJ 13000UJ l1000UJ 29OO0U 170000UJ 64000UJ

2,4-0initrctoluene 1000 4000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26oo0U

2,6-Dlnitrotoluenll 1000 4000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 28000U

2-Chloronephthlllene 12000U 12oo0UJ 5400UJ 4300UJ 12000U &7oooU 28000U

2-Chlorophenol 280000 5200000 10000 12000U 12oo0UJ 540QUJ 4300UJ 12000U &7oooU 26000U

2·Methylnephthelene 14000 1500J 5400UJ 490J 12000 180000 92000

2·Methylphenol 2800000 10000000 12oo0U 12000UJ 5400UJ 4300UJ 12000U 87000U 28000U

2-Nltroenlllne 29000U 29000UJ 13000UJ l1000UJ 29000U 170000U 64000U

2-Nitrophenol 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

3,3 '·Olchlorobenzldine 2000 6000 100000 12000UJ 12000UJ 5400UJ 4~OOUJ 12000UJ 87000UJ 26000UJ

3-Nitroeniline 29000U 29000UJ 13000UJ l1000UJ 29000U 170000U 64000U

4,6-0initro-2-msthylphenol 29000UJ 29000UJ 13000UJ l1000UJ 29000U 170000UJ 84000UJ

4-Bromophsnyl phenyl ether 12000U 12000UJ 5400UJ 4300UJ 12000U &7000U 26000U

4-Chloro-3·methylphenol 10000000 10000000 100000 12000U 12oo0UJ 5400UJ 4300UJ 12000U &7000U 26000U

4-Chloroeniline 230000 4200000 12000U 12000UJ 5400UJ 4300uJ 12000UJ 67000U 26OO0U

4-Chlorophenyl phenyl ether 12000U 12000UJ 5400UJ 4300UJ 12oo0U 67000U 28oo0U

4-Methylphenol 2800000 10000000 12oo0U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

4-Nitrollnlline
29000U 29OO0UJ 13000UJ lloo0UJ 29000U 170oo0U 64000U

4-Nitrophsnol
29000U' 29000UJ 13000UJ ll000UJ 29000U 170000U 64000U

AClInephthene 3400000 10000000 100000 12000U 12oo0UJ 2300J 4300UJ 1400J 67OO0U &OOOJ

Acenllphthylene
12000U 12000UJ l100J 480J 12000U 67000U 26oo0U

Anthrecene 10000000 10000000 100000 12000U . 1700J 16oo0J 440J 11000J 11000J 2700J

genzo{1I)enthrllce",e 900 4000 500000 7200J llQQl 64000J 65QOJ 1400J 67OO0U 3400J

genzo{a)pyrene 660 660 100000 6100J ~ 1§QQQd. 59QOJ 12000U 67000U 2600J

See lest pege for footnotes.
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Table 5-3. Semivoletile Orgenlc Compounds in Soil Samplell Collectlld Ouring the Phalle 1A Aemedillt Invesugation, Bayonn, Plent, Bavonne, New Jsrlley.

NJOEPSoli Creanup Criteria • Sample 10: PSSBI SSBI SSB3 SSB3 STFSBI STFSBI STF5B2
Depth; 06 16 015 10 02 06 08

lmpect to Zone--: MB SS 5S 5S STF STF STF

Anlilyte luql1cpl Anidentiel Non-Residential Groundwater Oata: 10/31/94 10/24/94 10/24/94 10/24/94 10/215/94 10/26/94 10/215/94

aenzolblfluoranthane 900 4000 50000 3700J 2600J 95000J ~ 1400J 67000U 26000U

Benzolp,h,ilperylene 6300J l400J 14000J 2500J 12OO0U 67000UJ 26000UJ

Benzolklfluor.nthene 900 4000 600000 3800J 2700J ~ 8400J 1400J 67000U 28000U

Butyl b.nzyl phthalete 1100000 10000000 100000 12OO0U 12oo0UJ 5400UJ 4300UJ 12000U 67000U 28000u

Cerbezoltt 12000U 12000UJ 31500J 4300UJ 4200J 87000U 26000U

Chryllene 9000 40000 500000 1%000 14000J ~ 4900J 2600J 67000U 5700J

Di-n-butyl phthalate 5700000 10000000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 28000U

Ci-n-octyl phthalete 1100000 10000000 100000 12000UJ 12000UJ 5400UJ 4300UJ 12oo0U 67000UJ 215000UJ

Oibanzo(e,h)anthracene 660 680 100000 3300J 12000W ~ 900J 12OO0U 67000UJ 26000UJ

Oibenzofut,n 12000U 12000UJ 3300J 4300UJ 12000U 67000U 28000U

Dlethyl phthelete 10000000 10000000 60000 12000U 12oo0UJ 5400UJ 4300UJ 12000U 67000U 28000U

Dimethyl phthelete 10000000 10000000 50000 12000U 12000UJ 5400UJ 4300UJ 12000U 87000U 28000U

Fluoranthene 2300000 10000000 100000 12000U 4000J 1200J 5600J 2400J 67000U 28000U

Fluorene 2300000 10000000 100000 12000U 3400J 5800J 4300UJ lS00J 157000U 28000U

Hexechlofobenzana 660 2000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 28000U

He1l8chlorobutadiene 1000 21000 100000 12000U 1%000UJ 5400UJ 4300UJ 12000U 157000U %8000U

Hexachlorocyclopentadlene 400000 7300000 100000 12000U 12000UJ 5400UJ 4300UJ 12OO0U 87000U 26000U

Hexachloroethane 8000 100000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 215000U

Indenol1 ,2,3-cd)pyrene 900 4000 500000 2300J 12oo0UJ ~ 2400J 12oo0U 67000UJ 28000UJ

'sophorone 1100000 10000000 50000 12000U 12000UJ 5400UJ 4300UJ 12000U 87000U 28000U

N.Ni troso-dl-n-propylami ne S60 660 10000 12OO0U 12000UJ 5400UJ 4300UJ 12000U 87000U 28000U

N-Nitroeodiphenylemlne 140000 800000 100000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 28000U

Naphthalene 230000 4200000 100000 12000U 12oo0UJ 5400UJ 2oo0J 12000U 130000 26000U

Nitrobenzene 28000 520000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 28000U

Pentachlorophenol 6000 24000 100000 29000U 29000W 13000UJ l1000UJ 9800J 170000U 84000U

Phenanthrene 3000J 7500J 84000J 1000J 8400J 11000J 22000J

Phenol 10000000 10000000 50000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

Pyrene 1700000 10000000 100000 9S00J 5400J 1200000 l0000J 3100J 67000U 14000J

bis(2·Chloroettloxy,methene 12000U 12oo0W S400UJ 4300UJ 12000U 67000U 28000U

bls(2 -Ch1oroethyllether 860 3000 10000 12000U 12000UJ 5400UJ 4300UJ 12000U 67000U 26000U

bis{2-Ethylhexyl)p hthalate 49000 210000 100000 2500J 12000UJ 5400UJ 4300UJ 12000U 67OO0U 28000U

Total 5emlvolatile Compounde 74000 53600 620900 59810 58700 332000 148400

See lest page for footnotas •
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Tlble 6-3. Semivoilltile Organic Compounde in Soil Sample. Collected During the Pha.e lA Remedi81Inve,tlgatlon. Bayonna Plant, Blyonne; New Jer.ey.

NJDEP Soil CI8lInup Criterie • S8mplelD: FBNA1-100594 FBNA5-101994 FBNA6-102094 FBNA7-102594
Depth:

lmplct to Zone· ":
Analyte (ug!kgl Ra.idential Non-Re.identl.1 Groundweter DatI: 10/05/94 10119/94 10120194 10/25/94

1,2.4-Trichlorobenzena 68000 1200000 100000 IOU 10U IOU IOU

1.2·Dlchlorobanzene 5100000 10000000 50000 10U IOU 10U IOU

1,3-Dlchlorobenzene 5100000 10000000 100000 10U 10U 10U IOU

1,4-Dlchlorobenzene 570000 10000000 100000 10U 10U 10U IOU

2,2' -oxybie(l-Chloroprop.na) 2300000 10000000 10000 10U 10U 10U IOU

2,4,5- Trichlorophenol 5600000 10000000 50000 25U 25U 25U 25U

2,4,6- Trlchlorophenol 82000 270000 10000 10U 10U 10U IOU

2,4-0lchlorophenol 170000 3100000 10000 10U 10U 10U 10U

2,4-Dimethylphenol 1100000 10000000 10000 10U 10U 10U 10U

2,4-Dlnltrophenol 110000 2100000 10000 25U 2SU 25U 2SU

2,4-Dinltrotoluene 1000 4000 10000 10U 10U 10U 10U

2,8-Dinltrotolu.na 1000 4000 10000 IOU IOU IOU 10U

2-Chloron8phthalena 10U 10U 10U 10U

2-Chlorophanol 280000 5200000 10000 10U IOU 10U 10U

2-Methylnlphthalene 10U 10U 10U 10U

2-Methylphenol 2800000 10000000 10U lOU IOU IOU

2·Nitroanlline 25U 25U 25U 25U

2-Nltrophenol 10U IOU IOU IOU

3,3' ·Diohlorobenzldlne 2000 6000 100000 10U 10U 10U IOU

3-Nltroanilln. 25U 25U 25U 25U

4,8-Dlnltro- 2-methylphanol 25U 25U 25U 25U

4-Bromophenyl phenyl ether 10U lOU 10U 10U

4-Chloro-3-methylphenol 10000000 10000000 100000 10U 10U 10U 10U

4-Chloroaniline 230000 4200000 10U 10U 10U lOU

4-Chlorophanyl phenyl ettler 10U 10U 10U 10U

4-Mathylphenol 2800000 10000000 10U 10U 10U 10U

4-Nltroenllina 2SU 25U 25U 25U

4-Nitrophenol 25U 25U 25U 25U

Acanaphthan. 3400000 10000000 100000 10U 10U 10U 10U

Acanaphthyl.ne IOU IOU IOU IOU

Anthracene 10000000 10000000 100000 IOU 10U 10U 10U

Banzo(a)anthracene 900 4000 500000 IOU IOU IOU IOU

Benzo(a)pyrene 660 660 100000 IOU IOU 10U IOU

See la.t pag. for footnot.e.
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Tlble 5·3. Semlvoletile Orgllnic Compounds in Soli SlImpll. Collected During the Phallt 1A Rltmltdillllnvutlgillon, s..yonnlt Plant, Bllyonnlt, New Jer.ey,

NJOEPSoil Cllanup Criteria • Sample 10: FBNA1·l00594 FBNA5-101994 FBNA6·102094 FBNA7·102594

Cepth:
Impact to Zone··:

Anelvtl (ug/kg) Ruldanllal Non·Residentlal Groundwater Date: IO/05f94 TOf19f94 10f20f94 10125/94

Benzo(blfluorenthenl 900 4000 50000 TOU 10U 10U 10U

Senzo(g,h,i1perylene 10U 10U 10U 10U

Senzo(klfluorenthenl 900 4000 500000 10U 10U 10U 10U

Butyl benzyl phthJ!ate 1100000 10000000 100000 10U 10U 10U 10U

Carbezole 10U 10U 10U 10U

Chrylen. 9000 40000 500000 lOU 10U 10U 10U

OI-n-butyl phthalllle 5700000 10000000 100000 lJ 3J 2J 2J

Oi-n-ootyl phlh.I.11 1100000 10000000 100000 10U 10U 10U IOU

Oibenzole.hl.nthreoenl 660 660 100000 10U 10U lOU 10U

Dibenzofur.n 10U IOU 10U 10U

Oielhyl phthll.tl 1000000o 10000000 50000 lOU lifU 10U 10U

Dimelhyl phthe'.'l 10000000 10000000 50OQO 10U 10U 10U 10U

Fluorenlhe"1 2300000 10000000 100000 10U 10U 10U 10U

Fluor.ne 2300000 10000000 100000 10U 10U 10U 10U

Hexechforobenzene 660 2000 100000 10U lOU 10U 10U

HlIKlchlorobutadlenl 1000 21000 100000 10U 10U 10U 10U

Henchlorocyclopentadiene 400000 7300000 100000 10U 10U IOU 10U

Hexechloroethane 6000 100000 100000 10U 10U TOU 10U

Indenoll,2.3-cdlpyrene 900 4000 500000 10U 10U 10U 10U

'eophorone 1100000 10000000 50000 10U 10U 10U 10U

N·Nilro.o-dl-n-propyl.mine 660 660 10000 10U 10U 10U 10U

N·Nl1roeodiphenylemlne 140100 600000 100000 TOU 10U 10U 10U

Nephth.lene 230000 4200000 100000 10U 10U 10U 10U

Nilrobenzene 28000 520000 10000 10U 10U 10U 10U

Pentechlorophenol 6000 24000 100000 25U 2SU 2SU 2SU

Phenenth'lne
10U 10U 10U 10U

Phenol 10000000 10000000 50000 10U 10U 10U 10U

Pyrlnl 1700000 10000000 100000 10U 10U 10U IOU

bl.t2·Chloroethoxylmeth.ne
10U 10U 10U lOU

bl,(2-Chl oro.thyllethe r 660 3000 10000 IOU TOU 10U 10U

bie(2-Ethylhexyllphthellt. 49000 210000 100000 IOU lJ 10U lOU

Totel SemlvolllUe Compound.
4 2 2

See la.t pege for foolnotee.
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Table 5-3. Semivolatlle Organic Compounde in Soil Samples Collected During the Ph.ee 1A Remadiellnvaetigation, Bayonne Plant, Beyonne, New Jer8ey.

NJDEP Soli Cleenuo Criteria • Sample 10: FBNA9-102694 FBNA11-102794 FBNA13-102994 FBNA14-102994
Dapth:

Impaet to Zone·":
Analyte (ug{kg) Residentlel Non-Ruld entlal Groundwater Date: 10116194 10127194 10/28194 10/29194

1.2,4- Trichlorobenzane 88000 1200000 '00000 lOU 'OU IOU 10U

1,2-Dlchlorobanzane 5100000 10000000 50000 10U 10U 10U 10U

1,3-Dlchlorobenzane 5100000 10000000 100000 10U 10U 10U 10U

l,4-Dlchlorobenzena 570000 10000000 100000 10U 10U 10U 10U

2,2'·oxyble{ l·Chloropropane) 2300000 10000000 10000 10U 10U 10U 'au
2,4,5-Trlchlorophenol 5800000 10000000 50000 25U 25U 25U 25U

2.4,6- Trlchlorophenol 82000 270000 10000 10U 10U 10U 10U

2,4-0lchlorophenol 170000 3100000 10000 10U 10U 10U 10U

2,4-Dlmathylphanol 1100000 10000000 10000 10U 10U 10U 10U

2.4-0Inltrophanol 110000 2100000 10000 25U 25U 25U 25U

2.4-Dlnltrotoluena 1000 4000 10000 10U 10U 10U 10U

2.6·Dlnitrotoluena 1000 4000 10000 10U 10U 10U 10U

2-Chloronaphthalene 10U 10U 10U 10U

2-Chlorophanol 280000 5200000 10000 10U 10U 10U 10U

2-Methylnaphthalll08 10U 10U 10U 10U

2·MlIthylphanol 2800000 10000000 10U 10U lOU 10U

2-Nltroanlllne
25U 25U 25U 2SU

2-Nltrophanol
10U 10U 10U 10U

3,3' -Dieh1orobenzidine 2000 6000 100000 10U 10U 10U 10U

3-Nltroanillne
:l5U 2SU 2SU 2SU

4. 8-0InitTo-2-methylphenol 25U 25U 25U 25U

4-Bromophanyl phenyl ether 10U 10U 10U 10U

4-Ch1oro·3-methylphanol 10000000 10000000 100000 IOU 10U 10U 10U

4-Chloroaniline 230000 4200000 10U IOU 10U. 10U

4-Chlorophanyl phenyl lither
10U 10U 10U IOU

4-Methylphanol 2800000 10000000 'OU 10U 10U 10U

4-Nltroaniline
25U 25U 2SU 2SU

4-Nltrophanol
25U 25U 25U 25U

Aoanephthenll 3400000 10000000 100000 10U 10U 10U 10U

Acanaphthy'ene
10U 10U 10U 10U

Anthracene 10000000 10000000 100000 10U loli 10U 10U

Benzo(a)anlhracllne 900 4000 500000 10U 10U 10U 10U

BlInzo{alpyrenll 880 660 100000 10U 10U IOU IOU

S.. 11I8tpage for footnote ••
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Table 5-3. Semivolatile Organic Compounds in 5011Samples Collected During the Pha.. 1A Ramediallnvestigatlon. Bayonne P1a"t, Bayonne, New Jarsey.

NJeEP So!! Chnmyp C,IWI! •• SemplelD: FBNA9·102694 FBNA1'-'02794 FBNA13·102894 FBNAl4-102894
Depth:

Impact to Zone":
Analyre (ug/l(gl Residential Non-Residential Groundwater Oete: 10/26/94 10/27/94 10/28194 10/28/94

Benzo(blfluoranthene 900 4000 50000 IOU 10U 10U 10U

Benzo(o,h,i1perytene IOU 10U 10U 10U

Benzo(klfluoranthene 900 4000 500000 10U IOU 10U 10U

Butyl benzyl phthelate 1100000 10000000 100000 IOU 10U 10U 10U

Carbazole IOU 10U 10U 10U

Chrysene 9000 40000 500000 10U IOU 10U 10U

Oi-n-butyl phthalete 5700000 10000000 100000 10U lJ 2J 10U

Ol'n-octyl phthalate 1100000 10000000 100000 10U 10U 10U IOU

Dlbenzo(a,hlanth,acene .660 660 100000 10U 10U IOU IOU

Olbanzofuran 10U 10U 10U 10U

Ofethyl phthalate 10000000 10000000 50000 10U 10U 10U 10U

Dimethyl phthalate 10000000 10000000 50000 10U 10U 10U 10U

Rllorantha"e 2300000 10000000 100000 10U lOU 10U IOU

Fluorene 2300000 10000000 100000 IOU IOU 10U 10U

HelCachlorobenzene 860 2000 100000 IOU 10U 10U 10U

HelCachlorobutediane 1000 21000 100000 IOU 10U 10U 10U

HelCachlo,oeyelopentediene 400000 7300000 100000 IOU 10U 10U 10U

Hexachloroethane 6000 100000 100000 10U 10U 10U 10U

Indenoll,2.3-cdlpyre"e 900 4000 500000 10U IOU 10U 10U

Isopho'ona 1100000 10000000 60000 10U 10U 10U 10U

N·Nltro8o-dl· n-propylamine 860 660 10000 10U 10U 10U 10U

N·Nitr08odiphenylemlne 140000 &00000 100000 10U 10U 10U 10U

Naphthalane 230000 4200000 100000 IOU 10U 10U 10U

Nitrobenzene 28000 520000 10000 10U 10U 10U 10U

Pentachlorophenol 6000 24000 100000 25U 25U 25U 25U

Phana"threne
10U 10U IOU 10U

Phanol 10000000 10000000 50000 10U 10U 10U 10U

Pyrane 1700000 10000000 100000 10U 10U 10U 10U

bls(2·Chl 0roethoxvlmetha"e
10U 10U 10U 10U

bisl2·Chlo roelhyljether 660 3000 10000 10U 10U 10U IOU

bls(2.Ethyi hexyllphthelale 49000 210000 100000 10U 10U 10U 3J

Total Samlvolatile Compounds
0 2 3

Seel18t page for footnotes.
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Tabla 5-3. Samivoletlla Organic Compounds in Soil Samplas Collaotlld During tha Phasll lA RlIfTllldisllnvallt11l1ltion. 8ayonne PllInt. e.yonna. Naw JerIBY·

NJOEPSoil Cillanup Criteria • Sampla 10: F8NA17·1031 94
Oapth:

Impact 10 Zone' ':

Analyte (ug!kgl Reaidllnlial Non·RlIsidentiei Groundwater Data: 10(31(94

1.2,4· Trlchlorobenzsne 68000 1200000 100000 10U

1.2·Dloh!orobenzsne 5100000 10000000 50000 10U

1,3·Dlohlorobenzsne 5100000 10000000 100000 10U

1.4-D1ohlorobenzarill 570000 10000000 100000 10U

2.2··oxybI811-Chloropropenal 2300000 10000000 10000 IOU

2.4.5-Trlchlorophenol 5600000 10000000 50000 25U

2.4.8-Trlohlorophenol 62000 270000 10000 IOU

2.4-Dichlorophenol 170000 3100000 10000 IOU

2.4-Dlmethylphanol 1100000 10000000 10000 IOU

2,4-Dinltrophenol 110000 2100000 10000 25U

2,4-Dlnitrotoluens 1000 4000 10000 IOU

2,6-DinitrOloluene 1000 4000 10000 10U

2-Chloronephthalena 10U

2·Chlorophanol 280000 5200000 10000 IOU

2,""ethylnllPhthelens
10U

2·Mathylphsnol 2800000 10000000 IOU

2· Nltroeniline
25U

2·Nitroph8nol
10U

3.3'-Olohlorobenzidin8 2000 6000 100000 lJ

3·Nitroanilin8
lJ

4. 6-Dlnitro-2-m8thylp hllnol
25U

4-Bromoph8nyl phenyl ether
IOU

4·Chloro-3-methylphenol 10000000 10000000 100000 10U

4-ChloroaniUna 230000 4200000 4J

4-Chloroph8nyl pMnyillther
IOU

4-Methylph8nol 2800000 10000000 IOU

4-Nltroanll'"
25U

4· Nltrophanol
25U

AoenllPhth8ne 3400000 10000000 100000 10U

Acenephthylene
IOU

Anthraoene 10000000 10000000 100000 IOU

Benzolalanthraoene 900 4000 500000 IOU

Benzola),.,.,ene 660 660 100000 IOU

See 188tpage for footnot88.
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roble 5-3. Semivolotile Orgonic Compoundo in 5011 Sample. Collect.d During the Phne 1A.Romedlellnvutlgetion, Beyonno Plent, BIVonne, New JII .. Y.

NJoEP Soil Cillnup Critl/le • Semple 10: FBNA.17-103194
Depth:

Impect to Zone":
Anllvte (ug!kgl Re.identie' No".ResidentieJ Groundweter ,oete: 10/31(94

Benzo(blfluol8nthene 900 4000 50000 10U
Benzo(g,h.llperylene 10U
Benzo(kllluorenthene 900 4000 500000 IOU
Butyl benzyl phthelete 1100000 10000000 100000 IOU
Cerblzole IOU
Chrysene 9000 40000 500000 IOU
ol·".butv! phth.'ete 5700000 10000000 100000 2J
Ol·n-octyl phthelete 1100000 10000000 100000 10U
Olbenzo(e,hlenthrecene 660 660 100000 IOU
Dlbenzofuren IOU

Dlethyl phthe'ete 10000000 10000000 50000 IOU

Dimethyl phthe'ete 10000000 10000000 50000 IOU

F1uorenthene 2300000 10000000 100000 IOU

Fluorene 2300000 10000000 100000 IOU

Hexlch!orobenzene 660 2000 100000 10U
Hexechlorobutediene 1000 21000 100000 10U

Hexechlorocyclcpentedlene 400000 7300000 100000 10U

Hexechloroothone 6000 100000 100000 10U

Indeno( 1.2,3-cdlpyrene 900 4000 500000 IOU

'sophorone 1100000 10000000 50000 10U

N·Nltrcoo·dl· n-propylemine 660 660 10000 10U

N.Nitrooodiphe nylomi no 140000 600000 100000 10U

Nephthllene 230000 4200000 100000 10U

Nitrobenzene 28000 520000 10000 10U

Pentechlorophenol 6000 24000 100000 25U

Phenenthrene IOU

Phenol 10000000 10000000 50000 10U

Pyrone 1700000 10000000 100000 IOU

bis' 2·ChloroothoKylmethene IOU

biI(2-Chlorcethyllethl' 660 3000 10000 IOU

bls(2-Ethyl heKyilphtheleto 49000 210000 100000 IOU

Tote' Semivoletile Compounds 8

See '0" pege for footnote ••
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Table 5-3. Semi volatile Organio Compound. In 5011Semple. Collected During the Pha.e lA Remedlailnve.tigetion, Bayonne Plsnt, Beyonne, New Jersey.

An81yte ooncentretions end N.w Jer.ey Department of Environmental Protection (NJOEPI criteria In microgrems per kilogrem (uglkgl (equivalent to perts plr billion (ppbll.
Ane'ysee wire performed by CompuChem Environmental Corporetion. Reseerch Triengle Perk. North Clrolina. using Contract 18borll1ory Progrem (CLPI
protooole contelned In the Statement of Work (SOW) OLM01.8.
Sample re.ulte exceeding the NJDEP Impect to groundwater criterie are ehown in bold, Semple results 8lCceeding the NJOEP non-residential oriterleere underlined.
Semple results exceeding both criterie are .hown in bold and underlined.
FBNA Indlcetes a fi.ld blank suociated with no~squeou. umple ••
FR Field replicate of previous eemple.
U The compound wn enelyzed for, but not detected et the specifio deteotion limit.
J Estimated re.ult.
R Rejected rnult.

No eppllcable eri1eria.
NJDEP 5011Cleanup Crltaria, Februery 3, 1992: le9t revised Februery 3, 1994.
lone es defined In Teble 3-2.

o,W'I\OJECnEXxoN,"J0212.0.11OO3ISOILSVC1.XLS
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Table 5-4. Pesticide end Polychlorinated Biphenyl Compounds in Soil Samples Colleoted During the Phne IA Remediallnvettlgetlon, Bayonne Plant, Bayonne, New Jersay.

Semple 10: 3TFIRMB4 3TF1RMB4 AGTFSBl AGTFSBl AGTFSB2 AGTFSB3
NJDEP Soil Claenup Critaria • Depth: 02 06 02 08 04 02

Impeot to Zone": N3TF N3TF AGTF AGTF AGTF AGTF

Analyte luplkgl Resldenllel Non-Realdenti8l Groundwau,r Date: 10117/94 10/17/94 10/20/94 10/20/94 10/28/94 10/27/94

4,4'-DDO 3000 12000 50000 3.9V 3.BUJ 4.3VJ 21UJ 19U R

4,4'·DDE 2000 9000 50000 84 R l4J 21UJ 19U 20U

4,4'-DDT 2000 9000 500000 R 3.8UJ R 21UJ 19U R

Alelrin 40 170 50000 18J 2UJ 2_2UJ 17J 9.aU l0U

ArDolor-l016 490 2000 50000 39U 38UJ 43UJ 2l0UJ 190U 200U

A roolor-1221 490 2000 50000 79U 78UJ 87UJ 440UJ 380U 4QOU

Aroolor-1232 490 2000 50000 39U 38UJ 43UJ 210UJ 190U 200U

A'0010r-1242 490 2000 50000 39U 38VJ 43UJ 210UJ 190U 200U

Aroclor- 1248 490 2000 50000 39U 38UJ 43UJ 210VJ 190U 200U

Aroolo,.1254 490 2000 50000 39U 38UJ 43UJ 210UJ 'SOU 200U

Aroclor-l 260 490 2000 50000 39U 38UJ 43UJ 210UJ 190U 200U

Dieldrin 42 180 50000 3.9V 3.8UJ 4.3UJ 21UJ 19U 20U

Endosulfan I 2V 2UJ R l1UJ 9.6U lOU

Endoaulfan II 3.9U 3.8UJ 4.3UJ 21UJ 19U 20U

Endoaulfan sulfite R 3.8UJ 4.3UJ 21UJ 19U 20U

Endrin 17000 310000 50000 7.3J 3.8UJ 4,3UJ 21UJ 19U 20UJ

Endrin Ildahyde 3.9U 3.8UJ 21J 21UJ 19U 20U

Endrin katona 11 3.8UJ 4.3UJ 21UJ 19U 20U

Heptachlor 150 850 50000 2U 2UJ 2.2UJ llVJ 9.aU 10U

Heptlchlor epoxide 2U 2UJ 2.2UJ l1UJ 9.6U 10U

Methoxvchlor 280000 5200000 50000 20U 210J 170J 110UJ 96U 100U

Toxapkane 100 200 50000 200U 200UJ 220UJ l100UJ 960U 1000U

alphl-BHC 2U 5.6J 2.2UJ llUJ 9.6U 10U

alpha-Chlordane 11 2.3J 5J l1UJ 9.6U IOU

betl·BHC 2U 2UJ 2.2UJ llUJ 9.8U IOU

dalta-BHC 2U 2UJ 2.2UJ llUJ 9.6U IOU

glmma-BHC ILlndane) 520 2200 50000 2U R 2.2UJ llUJ 9.aU l0U

gllmme-Chlordllna 13J 2UJ 2J llUJ 9.aU 10U

Sae lest page .for footnotes.
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Teble 6·4. Pelltioid" end Polyohlorineted Biphenyl Compounds in Soil Samples Colleoted Curing the Phese IA Remediel Investigetion. Bayonne Plant, Bayonne, Naw Jersey.

Sample 10: AGTFSB4 AHTFSBl AHTFSB2 AHTFSB4 AHTFSB4 APSB2
NJDEP Soil C1aenupCriteria • Depth: 02 02 02 02 08 02

impeot to Zone": AGTF AHTF AHTF AHTF AHTF AP
AnaMe lug/kg) Reeldentlel Non-Residentiel Groundwater Date: 10f20194 10119194 10114f94 10f14194 10f14194 10/26/94

4,4'-000 3000 12000 50000 3.9UJ 6.9J 19U 21 19U R

4,4'·00E 2000 9000 50000 3.9UJ 3.6UJ 19U 18U 19U 34

4,4'-00T 2000 9000 500000 6.9J 4.9J 19U 18U 19U 120

Aldrin 40 170 50000 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

Aroolor- 10 16 490 2000 50000 39UJ 36UJ 190U 180U 190U 38U

Aroolor-1221 490 2000 50000 79UJ 73UJ 390U 370U 390U 77U

Aroolor- 1232 490 2000 50000 39UJ 36UJ 190U 180U 190U 38U

Aroelor·1242 490 2000 50000 39UJ 36UJ 190U 180U 190U 38U

Aroolor·l 248 490 2000 50000 39UJ 36UJ 190U 180U '90U 38U

Aroolor· 1254 490 2000 50000 39UJ 36UJ 190U 180U '80U 38U

"roolor·1260 490 2000 50000 39UJ 36UJ 190U 180U 190U 38U

Dieldrin 42 180 50000 3.9UJ 3.6UJ 19U 18U '9U 17

Endoeulfen r 3.4J 1.8UJ 9.8U 9.4U 9.8U 2U

Endoeulfan II 3.9UJ 3.6UJ 19U '8U 19U 3.8U

Endoeulfan eulfete R 3.6UJ 19U 18U 19U 3.8U

Endrin 17000 310000 50000 3.9UJ 3.6UJ 19U 18U 19U 3.8U

Endrin e1dehyde 3.9UJ 3.6UJ 19U 18U 19U 3.8U

Endrin ketone 3.9J 3.6UJ ,9U 18U 19U 3.7J

Heptachlo'r 150 650 50000 2UJ 1.8W 9.8U 9.4U 9.8U 2U

HeptllChlor IIpoxide 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

.Methoxyohlor 280000 5200000 50000 20UJ 18UJ 98U 94U 98U 20U

Toxaphene 100 200 50000 200UJ 180UJ 980U 940U 980U 200U

elphe·BHC 2UJ 1.8UJ 9.8U 9.40 9.8U 2U

alph.·Chlordene 2UJ 1.8UJ 9.8U 9.4U 8.8U 2U

batll"BHC 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

delte-BHC 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

gemmll"BHC CUndeN) 520 2200 50000 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

g.mme-Chlordene 2UJ 1.8UJ 9.8U 9.4U 9.8U 2U

Sell lB8t pege for footnote ••
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Teble 5·4: Peeticida and Polychlorinated Biphenyl Compounds in Soil Semplee Collected During the Pheae IA Remedial Inveatlglltlon, Bayonne Plent. Beyonne. New Jeraey.

SlImpla 10: APSBS APSBS APSBS APSB8 OTSB3 OTSB3FR
NJOEPSoil Clellnup Crlterill • Dapth: 02 08 06 10 04 04

Impact to Zona··: AP AP AP AP OT OT
Anelytalug!kg) Rasidantial Non-Rasidantial Groundwatar Oata: 10112194 10/12/94 10121/94 t0/21/94 10/27/94 10/27/94

4,4'-000 3000 12000 50000 3.5U 21U 18UJ 21UJ 61J 19J

4.4'-00E 2000 9000 50000 16J 2W 18UJ 21UJ 20UJ 20UJ

4,4'-00T 2000 9000 500000 81J 21U lBUJ 6BJ 20UJ 20UJ

Aldrin 40 170 60000 I.BU l1U 9.4UJ l1UJ 10UJ 10UJ

Aroclor-l 01 6 490 2000 50000 36U 210U 1BOUJ 210UJ 200UJ 200UJ

Aroclor- I 22 I 490 2000 50000 71U 430U 370UJ 430UJ 410UJ 410UJ

Aroclor- I 232 490 2000 60000 35U 210U 180UJ 210UJ 200UJ 200UJ

Aroolor-1242 490 2000 50000 35U 210U 180UJ 210UJ 200UJ 200UJ

Aroclor- I 248 490 2000 50000 35U 210U 1BOUJ 210UJ 200UJ 200UJ

Aroclor-l 254 490 2000 60000 36U 210U 180UJ 210UJ 200W 200UJ

Aro<:lor·1260 490 2000 50000 77 210U 1BOUJ 210UJ 200UJ 200UJ

Dieldrin 42 180 60000 8.3J 21U lBUJ 21UJ 20W 20UJ

Endo8ulllln I 1.8U llU 9.4UJ l1UJ 10UJ 10UJ

EndOlulflln II 3.5U 21U lBUJ 21UJ 20UJ 20UJ

Encloaulllln aulfeta 3.5U 21U lBUJ· 21W 20UJ 20UJ

Enclrln 11000 310000 50000 3.5U 21U 18UJ 21UJ 20UJ 20UJ

Enclrin a1dehyda 3.5U B8J 18UJ 21UJ 20UJ 20UJ

Enclrin katona 3.5U 38 18UJ 21UJ 10J 20UJ

Heptachlor 150 850 50000 R llU 9.4UJ l1UJ 10UJ 10UJ

Heptachlor epoxiaa 1.8U l1U 9.4UJ 1I lIJ 10UJ 10UJ

MethOxychlor 280000 5200000 50000 18U 270J 94UJ S5J l00UJ 100UJ

ToxllPMna 100 200 50000 1BOU l100U 840UJ l100UJ 1000UJ 1000UJ

elpha-BHC 1.BU l1U 9.4UJ llUJ 10UJ 10UJ

elpha-Chlordllne 7 39J 9.4UJ 21J 10UJ 10UJ

beta-SHC l.aU ltU 9.4UJ l1UJ 10UJ 10UJ

dalta-BHC 1.BU "U 9.4UJ llUJ 10UJ 10UJ

gemme-BHe (Undene' 520 2200 50000 1.BU l1U 9.4UJ l1UJ 10UJ 10UJ

gemmll-Chlordane 1.4J llU 9.4UJ l1UJ 12J 10UJ

SlIlI leal page for lootnotea.
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Teble 5-4. Pe.ticlde end Polychlorinated Biphenyl Compounds in Soli Semplss Collected During the Phus IA Remedlellnve.t1getlon. Bayonne P1ent,Beyanne, New Jersey.

Sample 10; ECIIIMB1 ECIRMB3 ECIIIMB3 ECPSB1 ECPSB2 ECPSB2
NJDEP Soli Cleenup Crlterie 0 Depth: 02 02 06 02 06 12

impsct to Zoneo.: U N3TF N3TF ECP ECP ECP
Ans!yte (uplkR! Resldentlsl Non-Ruidentisl Groundwster Cste: 10124194 10119194 10119194 10120/94 10/20194 10/20194

4,4'·000 3000 12000 50000 62 4.6J 22UJ 3.8UJ 19UJ II

4,4'·DDE 2000 9000 50000 8.9J 4.7 22UJ 8.7J 19UJ 23UJ

4,4'·DDT 2000 9000 500000 200 17J 22UJ II 19UJ 23UJ

Aldrin 40 170 50000 2U 1.9U l1UJ 1.9UJ 9.8UJ aUJ

Aroolor·l016 490 2000 50000 38U 37U 220UJ 38UJ 190UJ 230UJ

Aroclor·1221 490 2000 50000 78U 75U 440UJ 77UJ 390UJ 470UJ

Aroclor·1232 490 2000 50000 38U' 37U 220UJ 38UJ 190UJ 230UJ

Aroclor·1242 490 2000 50000 38U 37U 220UJ 38UJ 190UJ 230UJ

Aroolor·124a 490 2000 50000 38U 37U 220UJ 38UJ 190UJ 230UJ

Aroclor-1254 490 2000 50000 3BU 37U 220UJ 3BUJ 190UJ 230UJ

Aroolor·1 260 490 2000 50000 38U 37U 220UJ 38UJ 190UJ 230UJ

Dieldrin 42 180 50000 27 2.2J 22UJ 3.8UJ 19UJ R

Endo.ulfen I 2U 1.9U l1UJ 1.9UJ 9.8UJ 12W

Endoeulfsn II 3.BU 3.7U 22UJ 3.BUJ 19UJ 23UJ

End08ulfsn eulfete 3.8U 3.7U 22UJ 3.8UJ 19U.J 23UJ

Endri" 17000 310000 50000 3.BU 3.7U 22UJ 3.8UJ 19UJ 23UJ

Endrln sldshyde R 3.7U 22UJ 3.8UJ 19UJ 23UJ

Endrin ketone 3.8U 3.7U 22UJ 1.7.1 19UJ 23UJ

Heptechlor 150 650 50000 2U 1.9U l1UJ 1.9UJ 9.8UJ 12UJ

Hepteohlof epoxide 2U 1.9U l1UJ 1.9UJ 9.8UJ 12UJ

MethoXychlor 2BOooo 5200000 50000 130 19U 110UJ 9lJ 98UJ 120UJ

Toxaphen. 100 200 50000 200U 190U l100UJ 190UJ 980UJ 1200UJ

slpha-BHC 2U R llUJ II 9.8UJ 12UJ

alpha-Chlordsne 3,aU 2,5.1 l1UJ l,9UJ 9,BUJ 12UJ

bet.BHC 2U 1.9U 11UJ 1.9UJ 9.BUJ 12UJ

delta·BHe 2U 1.9U l1UJ 1,9UJ 9.8W 12UJ

gsmm.BHC (Undansl 520 2200 50000 2U 1,9U 11UJ l.9UJ 9,aUJ 12UJ

glllTlm.Chlordsne R 1,9U l1UJ 1,9UJ 9,8UJ 12UJ

See last psge for footnotes,
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Table 5-4. Pe,tlcide end Polychlorinated Biphenyl Compounde in Soli Semplee Collected During the PhaBeIA RemediellnveBtigation, Bayonne Plant, Beyonne, New Jer.ey.

Semple 10: ECPSB4 ECPSB5 GFSBl GTFIRMBl GTFIRMB2 GTFIRMB3

NJOEP Soil Cleenup Criteria" Depth: 08 02 02 02 02 02
impact to Zone"": ECP ECP STF GTF GTF GTF

AnBlyte (uqlkgJ Residential Non-Reeidentiel Groundwater Date: 10" 9/94 10/19/94 '0" 2/94 10/6/94 10/17/94 11/16/94

4.4'-000 3000 12000 50000 20UJ R 72J R R 190

4,4'-00E 2000 9000 50000 4eJ 5.3J 3.8UJ 8.5J 32J 38

4,4"00T 2000 9000 500000 20UJ 3.8UJ 75J 58J 84J 98J

Aldrin 40 170 50000 11OJ 2UJ 1.9UJ 1,9UJ 1.9UJ 9.3U

Aroolor-l018 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Aloclor,1221 490 2000 50000 400UJ 71UJ 7aUJ 74UJ 76UJ 370U

Aroolor-1232 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Aroclor·1242 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Aroolor'1248 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Aroclor·1254 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Aroolor-1280 490 2000 50000 200UJ 38UJ 38UJ 37UJ 37UJ 180U

Dlaldrln 42 180 50000 20UJ 3.8UJ 3.8UJ 4J 10J 21

EndOlulfan I 35J 2UJ 1.9UJ 1.9UJ 1.9UJ 9.3U

Endo.ulfan II 20UJ 3.8UJ 3.8UJ 3.7UJ 3.7UJ 18U

Endo.ulfen .ulfate 20UJ 3.aUJ 3.8UJ 3.7UJ 3.7UJ 18U

Endrin· 17000 310000 50000 20UJ 3.8UJ 3.aUJ 3.7UJ 3.7UJ 18U

Endrln eldehyd. 20UJ 3.aUJ 3.8UJ 3.7UJ 3.7UJ 18U

Endrin klttone 20UJ 15J 6.4J 3.7UJ 3.7UJ 18U

Heptachlor 150 650 50000 10UJ 2UJ 1.9UJ 1.9UJ 1.9UJ 9.3U

Heptechlor epoxlde 10UJ 2UJ 1,9UJ 1-9UJ 1.9UJ 9.3U

Methoxychlor 280000 5200000 50000 l00UJ 20UJ 19UJ i9UJ 19UJ 100

Toxaphene 100 200 50000 1000UJ 200UJ 190UJ ltOUJ lS0UJ 930U

alphe-SHC 10UJ 2UJ 1.9UJ 1.9UJ 1.9UJ 9.3U

alpha-Chlordane 39J R R 1.9UJ 1.9UJ 9.3U

beta-SHC
10UJ 2UJ 1.9UJ 1.9UJ 1.9UJ 9.3U

delte-SHC
10UJ 2UJ 1.9UJ 1.tUJ 1.9VJ 9.3U

gemma-BHC (Undene) 520 2200 50000 10UJ 2VJ 1.9VJ 1.9UJ 1.9UJ 9.3U

gemme-Chlordane 83J 2UJ 1.9UJ 7.3J 1.9UJ 75

Seel .. t page lor footnot8 •.
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Teble 5·4. Peeticide end Polychlorlneted Biphenyl Compound. in Soil Semple. Collected During the Phaee IA Remedial Inve.tigetlon, Bayonne Plent, Bevonne, New Jereev·

Sample 10: GTFIRMB4 GTFIRMB5 GTFIRMB5FR GTFIRMS5 GTFIRMB6

NJOEP Soil Cleanup Criteria' Depth: 02 02 02 06 04
Imp.ct to Zone": GTF GTF GTF GTF GTF

Analyte luglklll Residential Non-Residentisl Groundwater Date: 10/17/94 10/051S4 10/05/94 11/161S4 11/16/94

4,4'·DOD 3000 12000 50000 22J 4.1U 4.2U lZJ R

4,4'·DDE 2000 9000 50000 23J 4,8J 6.3J 4.3W 24U

4,4'·DDT 2000 9000 500000 6.9J R R 4.3UJ 24U

Aldrin 40 170 50000 2UJ R 2.7J 2,2UJ 12U

Aroclor-l016 490 2000 50000 39W 41U 42U 43W 24CU

Aroclor·1221 490 2000 50000 80UJ 83U 85U 88UJ 490U

Aroclor·l 232 490 2000 50000 39UJ 41U 42U 43UJ 2-«lU

Aroclor·1242 490 2000 50000 39UJ 41U 42U 43UJ 24CU

Aroclor·1248 490 2000 50000 39UJ 41U 42U 43UJ 240U

Aroclor·1254 490 2000 50000 39UJ 41U 42U 43UJ 2-«lU

Aroclor-1260 490 2000 50000 39W 41U 42U 43UJ 2-«lU

Disldrln 42 180 50000 3.9UJ 9.3 9.B 4.3UJ 3ZJ

Endosulfan I 2UJ 5.4J 2.1U 2.2W 12U

Endosuifen II 3,9UJ 4.1U 4.2U 4.3UJ 24U

Endolulfen sulfite 3.9W 4.1U 4.2U 4.3UJ 24U

Endrin 17000 310000 50000 3.7J 4.1U 4.2U 4.3UJ R

Endrln IIIdehyde 3.9UJ 9.6J 4.2UJ 4.4J 24U

Endrin ketons 3.9UJ 4.1U 4.2U 4.3UJ 24U

Hlptechlor 150 650 50000 2UJ 2.1U 2.1U 2,2UJ 12U

Heptachlor epoxide 2UJ R 5.1 2.2UJ 12J

Methoxychlor 280000 5200000 50000 20UJ 110J 83J 22W 210

Toxsphene 100 200 50000 200UJ 210U 210U 220UJ 1200U

slphe-BHC 2UJ 2.1U 2.1U 2.2UJ 12U

slphs-Chlordane 2UJ 2,W 2.1U 2.2UJ 12U

beta-BHC 2UJ 2.1U 2.1U 2.2UJ 12U

delte·BHC 2UJ 2.1U 2.1U 2.2UJ 12U

gamms·BHe (Lindenel 520 2200 50000 2UJ 2.1U 2.1U 2,2UJ 12U

gamms-Chlordane 3.6J 23 23 R R

Sea lalt page for footnotes.
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Teble 5·4. Pesticide IInd Polychlorineted Biphenyl Compound. in Soil SlImpln Collected During the Phese IA Rsmediellnvestiglltlon, Beyonne Plent, Beyonne, New Jersey.

SlImplelD: GTFIRMB7 GTFIRMBB GTFIRMB8 GTFIRMB9 GTFSBl
NJOEPSoil Clellnup Criteria • Depth; 02 02 OB 02 02

Impact to Zone"; GTF GTF GTF GTF GTF
Anlllyte (ug!kg' Re.ldentlel Non-Residential Groundweter Date; 10117/94 10118/94 10/T8/94 10105194 10/10194

4,4'-000 3000 12000 50000 3.7U B.2J 4,3UJ 7.8J 18J

4.4'-DDE 2000 9000 50000 3.7U 3.BUJ 4.3UJ 7.3 4UJ

4,4'-OOT 2000 9000 500000 13J 3.8UJ l1J 35 4,8J

Aldrin 40 170 50000 1.9U 2UJ 2.2UJ 2.1U 2UJ

Aroolar-101e 490 2000 50000 37U 38UJ 43UJ 41U 40UJ

Aroclor-1221 490 2000 50000 78U 77UJ 87UJ 83U B1UJ

Aroolor·1232 490 2000 50000 37U 3BUJ 43UJ 41U 40UJ

Aroolor-1242 490 2000 50000 37U 38UJ 43UJ 41U 40UJ

Aroolor-l 248 490 2000 50000 37U 38UJ 43UJ 41U 40UJ

Aroclor- T254 490 2000 50000 37U 3BUJ 43UJ 41U 40UJ

Aroolor-l 2&0 490 2000 50000 37U 38UJ 43UJ 41U 40UJ

Oleldrin 42 180 50000 4.4 3.8UJ l1J 4.1U 4UJ

Endo.ulfen I 1.9U 2UJ 2.2UJ 2.1U 2UJ

End08ulflln II 3.7U 3.BUJ 4.3UJ 4.1U 4UJ

Endosulf.n sulfate 3.7U 3.8UJ 4,3UJ 4.1U R

Endrin 17000 310000 50000 3.7U 3.8UJ 4.3UJ 4.1U 4UJ

Endrin sldehyde 3.7U ,79J 4.3UJ 4.1U R

Endrin ketone 3.7U 3.8UJ 4.3UJ 4.1U 4UJ

Heptachlor 150 650 50000 1.9U 2UJ 2.2UJ 2.1U 2UJ

Hepteohlor epoxlde 5.3J 2UJ 2.2UJ 24 2UJ

Methoxychlor 280000 5200000 50000 19U 20UJ 22UJ 21U R

Toxephene 100 200 50000 190U 200UJ 220UJ 210U 200UJ

IIlph.BHC 1.9U 2UJ 2.2UJ 2.1U 2UJ

elpha-Chlordene 1.9U 1.5J R 2.1U 2UJ

beta-SHC T,9U 2UJ 2.2UJ 2.1U 2UJ

deite-BHe 1.9U 2UJ 2.2UJ 2.1U 2UJ

gamme-BHC (Undane) 520 2200 50000 UU 2UJ 2.2UJ 2.1U 2W

gemma·Chlordene 12J 3.3J 6.8J 35 2.5J

See 'est pllge for footnotes.
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TebiB 5-4. P.. tlclde IInd PolychlorinBted Biphenyl Compounds in Soil SsmpleB CoUlcted During the Phese IA Remedilll In\lllst!gstlon, Bllyonnl Plent, Bllyonne. New Jersey.

Ssmple ID: GTFSBI GTFSB2 GTFSB3 GTFSB4 GTFSB5 GTFSB8
NJDEP 5011Clellnup Criteril • Depth: 08 02 02 02 02 02

Implct to Zone-": GTF GTF GTF GTF GTF GTF

Anlllyte lug!kgl Residentll' Non-Residlntlll Groundwlter Olltll: 10110/94 10113194 10/10194 10/13194 10/13/94 10lH (94

4,4'-000 3000 12000 50000 R 20U 3.9U 81 3.5UJ 14

4,4'-ODE 2000 9000 50000 R 20U 6.1 17 3.5UJ 18

4.4'-00T 2000 9000 500000 R 100J 20 360 3.5UJ 120

Aldrin 40 170 50000 R IOU 2U 3J 1.8UJ 1.9U

Aroclor·l016 490 2000 50000 R 200U 39U 37U 35UJ 37U

Aroclor-l2% 1 490 2000 50000 R 410U 79U 75U 72UJ 78U

Aroclor-1232 490 2000 50000 R 200U 39U 37U 35UJ 37U

Aroclor-1242 490 2000 50000 R 200U 39U 37U 35UJ 37U

Aroolor- I 248 490 2000 50000 R 200U 39U 37U 35UJ 37U

Aroclor- I 254 490 2000 50000 R 200U 39U 37U 35UJ 37U

Aroolor·l 260 490 2000 50000 R 200U 39U 37U 35UJ 37U

DIeldrin 42 180 50000 R 20U 3.aU 12 3.5UJ 8.4

End08u"en I R 10U 2U 1.9U 1.8UJ l.9U

Endolulfen II R 20U 3.9U 3.7U 3.5UJ 3.7U

Endosulfen BU!flltl R 20U 3.9U 3.7U 3.5W 3.7U

Endrin 17000 310000 50000 R 20U 3.aU 3.7U 3.5UJ 3.7U

Endrin eldllhyde R 20U 3.9U 3.7U 3.5UJ 3.7U

Endrln IIltonl R 20U 3.9U 4.4 3.lSUJ 94

Heptechlor 150 650 50000 R 10U 2U 1.9U 1.8UJ 1.9U

Heptechlor epoxldl R IOU 2U R 1.8UJ 1.9U

Methoxychlor 280000 5200000 50000 R looU 20U 19U 18UJ 19U

Toxephene 100 200 50000 R 1000U 200U 190U 180UJ 190U

IlIphe-BHC R IOU 2U l.9U 1.8UJ 1.9U

elphll-Chlordenl R IOU 2U 9.6 1.8UJ 9.6

blte-SHC R lOU 2U 1.9U 1.8UJ 1.9U

deltll·BHC R IOU 2U 1.9U 1.8UJ 1.9U

gemme-BHe lUndenel 520 2200 50000 R 10U 2U 1.9U 1.8UJ 1.9U

gemme-Chlordene R 10U 2U 27J 1.8UJ 2.U

Sle Ililt pigi for footnotlS.
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Teble 5-4. Peetlcide and Polychlorinated Biphenyl Compounds in Soil Semples Collected During the Phese I'" Remedial Investigation, Bayonne P1snt, Bsyonne. New Jersey.

Semple 10; GTFSB7 GTFSB7 GTFSB8 GTFSBS GTFSB9 GTFS89
NJOEP Soli Clunup Crlterie • Depth: 02 08 04 08 02 08

impect to Zone"; GTF GTF GTF GTF GTF GTF

"'nalyte (uglkql Residential Non-Residantlal Groundwater Date: 10/11194 10113194 10113/94 10113194 10113194 11/18/94

4,4'-000 3000 1"2000 50000 15 22U 19U 22U 17J 19U

4,4'·00E 2000 9000 50000 3.8U 22U 19U 22U 12 19U

4,4'·00T 2000 9000 500000 3.8U 22U 19U 22U 19 19U

"'Idrln 40 170 50000 2U 12U 9.8U l1U 3.9 9.9U

"'roclor·l 0 18 490 2000 50000 38U 220U 190U 220U 38U 190U

Moctor·1221 490 2000 50000 77U 460U 390U 450U 73U 390U

"'roclor·1232 490 2000 50000 38U 220U 190U 220U 38U 190U

"'folllor-1242 490 2000 50000 38U 220U 190U 220U 36U 190U

"'roc;lor·1248 490 2000 50000 38U 220U 190U 220U 36U 190U

AfOCIOf·1254 490 2000 50000 38U 220U 190U 220U 38U leOU

"follior-l 280 490 2000 50000 38U 220U leOU 120U 36U 190U

. Dieldrin 42 180 50000 3.8U 22U 19U 22U 3.6U 19U

Endosulfsn I 2U 12U 9.8U l1U 1.8U 9,9U

Endosulfen II 3.8U 22U 1l:~U 22U 3.au leU

Endosulfen 8ulfste 3.au 22U 19U 22U 3.6U 19U

Endrin 17000 310000 50000 3.au 22U leu 22U 3.8U 19U

Endrin eldehyde 3.8U 22U 19U 22U 3.6U 26J

Endrin ketone 3.8U 22U 19U 22U 3.6U 19U

Heptllchlor 150 650 50000 2U 12U 9.8U l1U 1.8U 9.9U

Hepteohlor epoxlde 2U 12U 9.aU l1U 1.8U 9.9U

Methoxychlor 280000 5200000 50000 20U 120U 98U 110U 18U 99U

Toxephene 100 200 50000 200U 1200U S80U , 100U 180U 990U

alpha-SHC 2U 12U 9.8U l1U 1.aU 9.9U

IIlph.. Chlordllne 2.4 12U a.au llU 1.8U 9.9U

beta-SHC 2U 12U 9.aU l1U 1.aU 9.9U

delts·SHC 2U 12U 9.8U llU 1.8U 9.9U

gemma-BHC (lindan.) 520 2200 50000 2U 12U 9.aU llU 1.8U 9.9U

gemm.Chlorden. 2U 12U 9.8U 12J 1.8U 9.9U

See 'est peg. for footnotes.
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Teble 5-4. Pesticide end Polychlorlneted Biphenyl Compound .. in SoUSemple. Collected During the Ph•• e IA Remedlellnve.tigedon, Beyonne Plent, Beyonne, New Jereey.

Semple 10: LAIRMBl LOSBl LOSBI LOSB2 lOSB2 LOSB3

NJOEP Soil Cleenup Crlterie • Depth: 02 04 08 04 08 02

Impllct to Zonll"": LO LO LO LO LO LO

Anlllyte luqlkql Residential NOn-Re.ldentlitl Groundwetllr Oete: 10124/94 10/25/94 10/25194 10/14194 10114194 10/24/94

4,4'-000 3000 12000 50000 86000 19UJ 19U 43 31U 4U

4.4'-00E 2000 9000 50000 R 19UJ 19U 23U 31U 4U

4.4'-ODT 2000 9000 500000 !§QQQ 19UJ 19U 23U 130 4U

Aldrin 40 170 50000 450U 32J 9,8U 12U leU 2.1U

Aroolol·l 0 16 490 2000 50000 8800U 190UJ 190U 230U 310U 40U

Aloclor·1221 490 2000 50000 18090U 390UJ 3S0U 470U 820U 82U

Aroclol·1232 490 2000 50000 8800U 190UJ 190U 230U 310U 40U

Aroclor-1242 490 2000 50000 8800U 190UJ 190U 230U 310U 40U

Aloclor-l 248 490 2000 50000 8800U 190UJ lS0U 230U 310U 40U

Aroolol·1254 490 2000 50000 a800U 190UJ 190U 230U 310U 40U

Aloolor-1260 490 2000 50000 8800U 190UJ 190U 230U 310U 40U

Dieldrin 42 180 50000 5eOOJ 19UJ 19U 23U 31U 4U

End08ulfan I 450U 9.9UJ 9,au 12U leU 2.1U

End08ulfan II 880U 19UJ 19U 23U 31U 4U

Endolulfan sulfete 880U 19UJ 19U 23U 31U 4U

Endrin 17000 310000 50000 880U 19UJ 19U 23U 31U 4U

Endrln eldeh\tde 8aou R 19U 23U R 4U

Endrln kelone R 19UJ ISU 23U 74J 4U

Heptachlor 150 e50 50000 450U 9.9UJ 9.8U 12U leU 2.1U

Heptachlor spoxldll 450U 9.SUJ 9.8U 12U leU 2.1U

Methoxvchlor 280000 5200000 50000 4500U 99UJ 98U 120U leou 21U

Toxaphene 100 200 50000 45000U 990UJ 980U 1200U 1600U 210U

elphll-BHC 450U 9.9UJ 9.8U 12U leU 2.1U

alphll-Chlordane R 31J 12J 12U leu 2.1U

beta-SHC
450U 9.9UJ 9.8U 12U 16U 2.1U

dlllta·SHC
450U 9.SUJ 9.au 12U leu 2.IU

gamma-SHC (Lindenll) 520 2200 50000 450U 9.9UJ 9.8U IlU leu 2.1U

gemma-Chlordllne
1800 22J 9.8U 12U leu l.IU

$1111 III.t page for footnote ••
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Teble 5-4. Peaticlde end Polychlorineted Biphenyl Compounds in Soil Semplea Collected During the Ph... e IA Remedlel Investigation. Seyonn1l Plent. Bevonne. New Jer8ev.

Semple 10: LOSB4 LOSB4 LOSB8 LOSB9 LOSB9 LOSB10 LOSB10 LOSB11

NJOEP 5011Cleenup Criterle " Depth: 02 06 02 02 06 04 08 02

Impact to Zone"": LO LO 55 La La La LO LO

Anelyte (ug/kg) Residential No~Re8idenliel Groundweter Oete: 10/24/94 10/24/94 10/24/94 10/25/94 10/25/94 10/28/94 10/28/94 10/25194

4.4'·000 3000 12000 50000 52 18UJ 3.8UJ 21UJ l8W 78J 19U 230

4,4'-00E 2000 9000 50000 5.4J l8UJ 3.8UJ 21W 18W 18U T9U 31J

4.4'-00T 2000 9000 500000 3.5U 18W 3,8UJ 21UJ 18UJ 18U T9U 22U

Aldrin 40 170 50000 T.8U 9UJ 2UJ llUJ 9.4UJ 9.5U 9.9U llU

Aroclor-l016 490 2000 50000 35U 180W 38UJ 210UJ 180UJ 180U 190U 220U

Aroclor-l 22 T 490 2000 50000 71U 360UJ 77UJ 430UJ 370UJ 370U 390U 440U

A,oolor·l 232 490 2000. 50000 35U 180UJ 38UJ Z10UJ 180UJ 180U 190U 220U

Aroclor·1242 490 2000 50000 35U 180UJ 3BUJ 210UJ 180UJ lBOU 190U 220U

Aroclor·1248 490 2000 50000 35U lBOW 38UJ 210UJ 180UJ 190U 190U 220U

Arcolor: 1254 490 2000 50000 35U 180UJ 38UJ 210UJ 180UJ T80U 190U 220U

Aroclor-12110 490 2000 50000 35U 190W 3BUJ 210UJ 180UJ lBOU 190U 220U

Dieldrin 42 180 50000 3.8 18UJ 14J 21UJ 18UJ 18U 19U 22U

Endoeulfen I
l.BU 9UJ 2UJ llUJ 9.4UJ 9.5U 9.aU llU

End08ulfan II 3.5U 18UJ 3.8UJ 21UJ T8UJ 18U laU 22U

Endoiulfan aulfete 3.5U 18UJ 3.8W 21UJ 18UJ 18U 19U 22U

Endrln 17000 310000 50000 3.5U 19UJ 3.8UJ 21UJ 18UJ 18U 19U 22U

Endrin e1dehyde R 18UJ R 21UJ 18UJ 18U 19U 22U

Endrln ketone 3.5U 18W 3.8UJ 21UJ 18W lBU 19U 22U

Heptechlor 150 650 50000 1.8U 9UJ 2UJ llUJ 9,4UJ 9.5U 9.9U l1U

Hepteohlor epoxide 1.8U 9W B.6J llW 9.4UJ 9.5U 9.9U l1U

Methoxychlor 280000 5200000 50000 18U 90UJ 20UJ 110U.l 94UJ 95U 99U 110U

Toxephene 100 200 50000 180U 900W 2QOUJ 1100UJ 940UJ 950U 990U llooU

elpha-BHC
1,8U 9UJ 2UJ ·11UJ a.4UJ 9.5U 9.aU llU

elphe·Chlordane
1.8U 9UJ 2UJ l1UJ 9,4UJ 9.5U 9.9U HU

bete-BHC
1.8U 9UJ 2UJ llUJ 9.4UJ 9.5U 8.9U llU

delta-SHC
1.8U 9UJ 2UJ l1UJ 9.4UJ 9.5U a.au llU

gemme-SHC (Lindene) 520 2200 50000 1.8V 9UJ 2UJ llUJ 9.4UJ 9.5U 9.9U l1U

gamme-Chlordene
1.8U 9VJ 4J l1UJ 9.4UJ 9.5U B.9V llU

See lest pege for footnote ••
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Table 5-4. Pesticide and Polychlorinllted Biphenyl Compounds in 5011 Samples Collected During the Phase IA Remediallnvntigstion. Bayonne Plant. Bevonne. New Jersay.

SoImple10: LOSB12 LOSB12 LOSB13 LOsB13FR LOsB13 LOsB14

NJDEP 5011 Clunup Critarla " Depth: 02 06 02 02 08 02

Impact \0 Zon."": LO LO LO LO LO LO

Analyte (uJllkgl Residentiel Non-Residential Groundwater Oa\e: 10/25194 10/25194 10/31194 10/31194 10/31/94 10/25194

4.4'·000 3000 12000 50000 4.6UJ 26J 19U 19U 19U 4.4UJ

4.4'·00E 2000 9000 50000 4.6UJ 21UJ 21 20 19U 4.4UJ

4.4'·00T 2000 9000 500000 4.6UJ 21UJ 19U 19U 19U R

Aldrin 40 170 50000 2.4UJ l1UJ 9.8U 9.8U 9.6U 2.3UJ

Aroclor·l 0 16 490 2000 50000 46UJ 210W 190U 190U 190U 44W

Afoclor·1221 490 2000 50000 94UJ 430W 390U 3900 380U 90UJ

Aroc!or·1232 490 2000 50000 46UJ 210W 190U 190U 190U 44UJ

Aroclor·1242 490 2000 50000 46UJ 210UJ 190U 190U 190U 44UJ

Aroolor·1248 490 2000 50000 46UJ 210UJ 190U 190U 190U 44UJ

Aroclor·1254 490 2000 50000 46UJ 210UJ 190U 190U 190U 44UJ

Afoolor·1260 490 2000 50000 46UJ 210UJ 190U 190U 190U 44UJ

Dieldrin 42 180 50000 4.6UJ 21UJ 19U 19U leU 4.4UJ

Endolulfen I
2.4UJ llUJ 9.8U 9.8U 9.6U 2.3UJ

EndOlulfan II 4.6UJ 21UJ 19U 19U 19U 4.4UJ

EndOlulfan sulfate 4.6UJ 21UJ 19U 19U 19U 4.4UJ

Endrin 17000 310000 50000 4.6UJ 21UJ 19U 19U 19U 4.4UJ

Endrln e1dehyde
4.9J 21UJ 19U 19U 19U R

Endri" ketone
R 21UJ 19U 19U 19U 4.4UJ

Heptachlor 150 650 50000 2.4UJ l1UJ 9.8U 9.8U 9.6U 2.3UJ

Heptachlor epoxide R llUJ 9.8U !.8U 9.6U 2.3UJ

Methoxychlor 280000 5200000 50000 24UJ 110UJ 98U 98U 96U 93J

Toxaphene 100 200 50000 240UJ 1100UJ 980U 980U S60U 230UJ

alpha-BHC
2.4UJ l1UJ 9.aU 9.8U 9.6U 2.3UJ

alpha·Chlordane
2.4UJ llUJ 9.8U 9.8U 9.6U 2.3UJ

bat .. BHC
2.4UJ llUJ 9.8U 9.8U 9.6U 2.3UJ

delta·BHC
2.4UJ llUJ 9.8U 9.8U 9.6U 2.3UJ

gemma.BHe (Undane) 520 2200 50000 2.4UJ l1UJ 9.8U 9.8U 9.6U 2.3UJ

gamme-Chiordane
2.4UJ l1UJ 9.8U 9.8U 9.6U 2.3UJ

See la.t page for footnote ••
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TlIbl.5-4. PlIstloidllend Polyohlonneted Biphenyl Compounds in Soil Sampills Collected During tho Phase IA Remedial InvlIstigetlon. Beyonne Plent, 811vonn&.New Jersey.

Semple 10: LOSB15 LOSB16 LOS817 LOSB18 LOSBIS LOSB18FR MBSBI

NJOEPSoil Cleenup Criterie • Depth: 02 04 02 02 08 OB 02
Impeot to Zons-": LO LO LO LO LO LO MB

AneM. (uq/1cgl RlIaidentiel Non-Residential Groundweler Dete: 10/24/S4 10125/S4 10/24/S4 10124/S4 10/24/S4 10124/S4 10125194

4,4'-000 3000 12000 . 50000 210 1SU 3.9U 4.1 22UJ 4.2UJ 19UJ

4,4'·OOE 2000 9000 50000 21J 1BU 3.9U 3,BU 22UJ 4.2UJ 19UJ

4.4'-oOT 2000 9000 500000 7.8U 18U 3.9U 3.8U 22UJ R 19UJ

Aldrin 40 170 50000 3.9U 9.4U 2U 1.9U l1UJ 2.2UJ 9.7UJ

Aroolor·l016 490 2000 50000 78U 180U 39U 38U 220UJ 42UJ 190UJ

Aroolor-l %21 490 2000 50000 180U 370U 79U 76U 44QUJ S6UJ 380UJ

Aroolor·1232 490 2000 50000 76U 180U 39U 38U 220UJ 42UJ 190UJ

Aroolor-1242 490 2000 50000 76U 180U 39U 38U 220UJ 42UJ 190UJ

Arcclor·1248 490 2000 50000 7eU lS0U 39U 38U 220UJ 42UJ 190W

Aroolor-U54 490 2000 50000 78U lS0U 39U 3SU 220UJ 42UJ 190UJ

Aroclor·12S0 490 2000 50000 7eU lS0U 39U 38U 220UJ 42UJ 190UJ

Dieldrin 42 180 50000 24 18U 3.9U 3.SU 22W 4.2UJ 19UJ

Endosulfen I a.9U 9.4U 2U 1.9U l1UJ 2.2UJ 9.7UJ

Endosulflln II 7.6U 18U 3.9U 3.8U 22UJ 4.2UJ 19UJ

Endosulfen sulfats 7.8U UU 3.9U 3.8U 22UJ 4.2UJ 19UJ

Endrin 17000 310000 50000 7.8U 18U 3.9U 3.8U 12UJ 4.2UJ 19UJ

Endrtn e1dllhydo 9.3 18U 3.9U 3.8U 22UJ R 19UJ

Endlln ketcne llJ 1SU 3.9U 3.8U 22UJ 6.5J 19UJ

HoptllOhlor 150 650 50000 3.9U 9.4U 2U 1,9U l1UJ 2.2UJ 9.7UJ

Hepteohlor lIpoxlds 3.9U 9.4U 2U 1.9U l1UJ 2.2UJ 8.7UJ

Methoxyohlor 280000 5200000 50000 39U 94U 20U 19U 110UJ 22UJ 97UJ

Toxephene 100 200 50000 390U 940U 200U 190U 1100UJ 220W 970UJ

alpha-BHC
R 9.4U 2U 1.9U llUJ 2.2UJ 9.7UJ

elphe-Chlordene
3.9U 9.4U 2U 1.9U 11UJ 2.2UJ 9.7UJ

beta-BHC
3.9U 9.4U 2U 1.9U llUJ 2.2UJ 9.7UJ

delte·BHC
3.9U 9.4U 2U 1.9U l1UJ 2.2UJ 9.7UJ

gemme.8HC (Lindene' 520 2200 50000 3.9U 9.4U 2U 1.9U llUJ 2.2UJ 9.7UJ

gemma-Chlordane
3.9U 9.4U 2U 1.9U llUJ 2.2UJ 9.7UJ

Ses lest pago for footnotlls.
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Teble 5·4. Petticide end Polychlollnlled Biphenyl Compounds in Soil Semples Collected During Ihe Phelle IA Remediel Investlgetion. Bayonn, P1s"l. Bayonne. New Jersey.

Semple 10: MBSB2 MBSB3 MBSB3 MBSS3FR MOCBSB2 N2TFSB2

NJDEP Soil Cleenup Crlterie • Depth: 02 08 10 10 03 02
Impect to Zone": MB MB MB MB MOC N2TF

Anelyt' lug!ko) Ruldentlel Non-Retide"tiel Groundweter Oete: 10/21/94 10/25/94 10(25/94 10(25/94 10(11 (94 10(19/94

4,4'-000 3000 12000 50000 7.9J 24W 23U 23UJ 3.8U 4.1U

4,4'·DDE 2000 9000 50000 3.8UJ 24U 23U 23UJ 3.6U 48

4.4'-DDT 2000 9000 500000 3.8UJ R 23U 23UJ 3.8U 54

Aldrin 40 170 50000 2UJ R 12U 12UJ 1.8U 2.5J

Aroolor·l016 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Aroclor·1221 490 2000 50000 77UJ 490UJ 470U 460UJ 73U 83U

Aroclor·1232 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Aroclor·1242 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Aroolor·1248 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Aroclor·1254 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Aroolor·1260 490 2000 50000 38UJ 240UJ 230U 230UJ 36U 41U

Dieldrin 42 180 50000 3.8UJ R 23U 23UJ 3.8U 4.1U

EndOlultln I 2UJ 12UJ 12U 12UJ 1.8U 2.1U

EndOlulten II 3.8UJ 24UJ 23U 23UJ 3.6U 4.1U

Endolultln ,ulfMe 3.8UJ 24UJ 23U 23UJ 3.6U 4.1U

Endrin 17000 310000 50000 3.8UJ R 23U 23UJ 3.6U 4.1U

Endrin eldehyde 3.8UJ 24UJ 23U 23UJ 3.6U 4.1U

Endrin ketone 3.8UJ 24UJ 23U 23UJ 3.8U 4.1U

Heptechlol 150 650 50000 2UJ R 12U 12UJ 1.8U 2.1U

Heptachlor epolCide 2UJ 12UJ 12U 12UJ 1.8U 2.1U

Methoxychlor 280000 5200000 50000 20UJ 120UJ 120U 26J 18U 21U

TOlCephlne 100 200 50000 200UJ 1200UJ 1200U 1200UJ 180U 210U

elpho-BHC 2UJ 12UJ 12U 12UJ 1.8U 2.1U

elphe-Chlordene 2UJ 12UJ 13J 12UJ 1.8U 2.1U

bete-BHC
2UJ 57J 12U 12UJ 1.8U 2.1U

delte-SHe 2UJ 12UJ 12U 12UJ 1.8U 2.1U

oemme-BHC IUndenl) 520 2200 50000 2UJ Po 12U 12UJ 1.8U 2.1U

gemme·Chlordllne 2W 12UJ 12U 12UJ 1.8U 2.1U

See le,t ploe fOl lootnotes.
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Table 5-4. Peatloide end Polyohlorlneted Biphenyl Compounda in 5011 Semplea Colleoted During the P!leae IA Remedial Investigation, Bayonne Plent, Beyonne, New Jeraey.

Semple 10; N2TFSB4 N2TFSB4 N2TFSB5 N2TFSB5 N3TFSBI N3TFSB2
NJDEP 5011Cleenup Criteria • Depth: 02 06 02 06 02 02

Impact to Zon.··: N2TF N2TF N2TF N2TF N3TF AP

....nelyt. (ug!kg) Residential Non·R.sldllntiel Groundwater Oat.; 10/28/94 10/28/94 10/19194 10/19/94 10/18194 10/19/94

4,4'-000 3000 12000 50000 R 21U 3.7UJ 3.7U 260 130

4,4'·DDE 2000 9000 50000 22U 21U 3.7UJ 7.7J 39 3.7UJ

4.4'·DDT 2000 9000 500000 22U 21U 3.7UJ 3.7U R R

Aldrin 40 170 50000 llU l1U 1.9UJ 1.9U ' 1.9U 1.9UJ

Aroclor-l 0 I 6 490 2000 50000 220U 210U 37UJ 37U 37U 37UJ

Aroolor-122 I 490 2000 50000 440U 420U 76UJ 76U 75U 76UJ

....roclor· 1232 490 2000 50000 220U 210U 37UJ 37U 37U 37UJ

....rocfor·1242 490 2000 SOOOO 220U 210U 37W 37U 37U 37UJ

Aroclor·1248 490 2000 50000 220U 210U 37UJ 37U 37U 37UJ

Aroolor·1254 490 2000 50000 220U 210U 37UJ 37U 37U 45J

Aroc!or·1260 490 2000 50000 220U 210U 37UJ 37U 37U 37UJ

Dieldrin 42 180 50000 22U 21U 3.7UJ 3.7U R 5.9J

Endoeuilin I llU l1U 1.9UJ '-9V 1.9U 1.9UJ

Endolulfen II 22U 21U 3.7UJ 3.7U 3.7U 3.7UJ

Endolullen lulfate 24 21U R 3.7V 3.7U 3.7VJ

Endrin 17000 310000 50000 22V 21U 3.7UJ 3.7U R 3.7VJ

Endrin aldehyde R 21V 3,7VJ 3.7V 10J 3.7UJ

Endrln ketonl 22V 21U 3.7VJ 3.7V 3.7U 3.7UJ

Heptaohlor 150 650 50000 llV llU 1.9VJ 1.9V 1.9U l,9VJ

Heptlchlor epoldde llV llV R 1.9V '-9U 1.9VJ

Methoxyohlor 280000 5200000 50000 110U 110U 19UJ 120J 230J 19UJ

Toxeph.ne 100 200 50000 l100V \100U 190VJ lS0U 190U 190UJ

alpha-SHe llU llV 1.9UJ 1.9V R 1.9VJ

alphl-Chlordene R llV 1.9UJ 3J 2.8J l,9UJ

betl·SHC l1U llV 1,9UJ 5.1J 4.2J 1.9UJ

delte·SHC llV llU 1.9UJ '-9V 1.9V 1,9VJ

gamml·BHe IUndene) 520 2200 50000 l1V llU l,9VJ 1.9V 1.9V 1.9VJ

glmma·Chlordllne R l1U 1.9UJ 1.9U 5J 1.9UJ

See lest pege 10' footnotes.
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Tabl" 5·4. Puticida and Polychlorinated Biphenyl Compounda in Soil Samples Collected During tha Phasa IA Ramedial Investigation. Bayonne Plant. Bayonne. New Jer8ey.

Sampls 10: N3TFSB2 N3TFSB2FR N3TF5B3 N3TFSB4 N3TFSBS N3TFSB6

NJOEP Soil Ciaenup Criterle • Depth: 06 06 02 02 08 02

Impact to Zona··: AP AP N3TF N3TF N3TF N3TF

AniMa luglkg} Reaidentill Non-Retidential Groundwater Oala: 10/19/94 10/19/94 10/13/94 10/17/94 10/19194 10lte/94

4,4'-000 3000 12000 50000 4.5UJ 47J R 3.9U 3.9U 99

4,4'-00E 2000 9000 50000 4.5U 21U 39 21J 3.9U 54

4,4··00T 2000 9000 500000 4.5U 21U 57J 24J 3.9U 20U

Aldrin 40 170 50000 2.3U l1U 2.1 2U 2UJ 10U

Aroclor-lOl8 490 2000 50000 45U 210U 40U 39U 39U 200U

Aroolor·l 221 490 2000 50000 91U 430U 81U 79U 79U 400U

Anoolor-1232 490 2000 50000 45U4 210U 40U 39U 39U 200U

Aroolor·l 242 490 2000 50000 45U 210U 40U 39U 39U 200U

Aroolor·1148 490 2000 50000 45U 210U 40U 39U 39U 200U

Aroolor-1254 490 2000 50000 45U 210U 40U 39U 39U 100U

Anoclor·1260 490 2000 50000 45U 210U 40U 39U 39U 200U

Dieldrin 42 180 50000 4.5U 21U 9.1 3.9U 3.9U 20U

Endoaulfen I
Z.3U llU 2U 2U 2U IOU

Endolulfan II
20 21U 4U 3.9U 3.9U 20U

Endoaulfln sulfete
4.5U ZlU 4U 3.9U 3.9U 20U

Endrln 17000 310000 50000 4.5U 21U 4U 3.9U 3.9U 20U

Endr1naldehyde
4.5U 21U 4U 3.9U 3.9U ZOU

Endrin ketona
8.8J 11U 4U 3.9U 3.9U 20U

Haptachlor 150 650 50000 2.3U llU 2U R 2U 10U

Heptaohlor epoxida
2.3U l1U 2U 2U ZU 10U

Methoxvchlor 280000 5200000 50000 13U 110U ZOU 20U 20U l00U

Toxaphena 100 200 50000 Z30U 1100U 100U 100U ZOOU loo0U

elpha-SHC
1.3U llU ZU 2U ZU IOU

alpha-Chlordene
2.3U llU ZU R R 10U

bata-SHC
2.3U llU 2U 2U 2U IOU

dalta-SHC
2.3U llU 2U ZU 2U IOU

gamma-BHe IUndana} 520 2100 50000 Z.3U I1U 2U 2U 2U IOU

gamma-Chlordane
1.3U llU 1.9J 1U ZU 10U

See 1811page for footnotea.
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Teble 5-4. Pesticide end Polychlorineted Biphenyl Compounds In Soli Semples Colleoted During the Ph~BeIA Remedial InveBUgetlon. Beyonne Plant, Bayonne, New Jelsey.

Semple 10: N3TFSB7 N3TFSB8 N3TFSB8 N3TFSB9 PN1SB2 PN1SB2

NJDEP Soil Cleanup eriterie " Depth: 02 02 06 02 04 08
Impact to Zone"": N3TF N3TF N3TF N3TF Pl Pl

Analyte lug/1(gl Resldentlel Non-Residentlll Groundwlter Date: 10/18194 10118194 10/18/94 11102/94 11102/94 11/02/94

4.4'·000 3000 12000 50000 35J 19U 4UJ 240J 28 19U

4.4··DDE 2000 9000 50000 62J 22 4.3J 280 18U 19U

4,4'·DDT 2000 9000 500000 4.1U 19U 4UJ 290J 18U 19U

Aldrin 40 170 50000 41J 10U 2.1UJ 11U 9.5U 9.9U

Aroclor-1 0 16 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Aroclor-U21 490 2000 50000 83U 390U 81UJ 420U 370U 390U

Aroolor-1232 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Aroolor-1242 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Aroolor-1248 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Aroclor· 1254 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Aroclo,.1 260 490 2000 50000 41U 190U 40UJ 210U 180U 190U

Dilldrin 42 180 50000 4.1U 19U 4UJ 21U 18U 19U

l:ndosulfan I 2.1U 10U 2.1UJ llU 9.5U 9.9U

Endo8Ulfln II 4.W 19U 4UJ 21U 18U 19U

l:nd08ulfan sulfite 4.1U 19U 4UJ 21U 18U 19U

Endrln 17000 310000 50000 4.1U 19U 4UJ 21U 28J 19U

Endrln IIIIdlhyde 4.1U 19U 4UJ 21U 18U 19U

End"n ketone R t9U 4UJ 21U 18U 19U

Hept8ohlor 150 650 50000 2.1U 10U 2.1UJ l1U 9.5U 9.9U

Heptachlor epoxlde 2.1U 10U 2.1UJ l1U 9.5U 9.9U

MethOxYohlor 280000 5200000 50000 21U 100U 21UJ 110U 95U 99U

Toxephene 100 200 50000 210U 1000U 210UJ l100U 950U 990U

Ilphl'SHC 2.1U 10U 2.1UJ l1U 9.5U 9.9U

Ilphe-Chiordlne R IOU 3.1J nu 9.5U 9.9U

bete-SHe R IOU 2.1UJ l1U 9.5U 9.9U

delte-BHC R IOU 2.1UJ l1U 9.5U 9.9U

gamma·8He IUndlnel 520 2200 50000 2.1U 10U 2.1UJ 11U 9.5U 9.9U

glmml-Chlordenl 23J 10U 2.1UJ llU 9.5U 9.9U

5ee list page for footnote8.
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Teble 5-4. Pestioide end Polychlorineted Siphenyl Compounds In Soli Semples Collected During the Phs.e IA Remediellnve8tigetion, Beyonne Plent, Seyonne, N8w Jer8ey.

Sample 10: PSSSl PS5S1 SSS1 55S3 5583 STFSSl 5TFSS1

NJOEPSoil Cleenup Criteria' Depth: 02 06 18 08 10 02 08
Imp8ct to Zone": MB MS 55 SS 55 5TF STF

Anelyte lugJkgl R.. identlel Non-Reeldentilll Groundwater Oete: 10131/94 10/31/94 10124194 10124194 10124194 10128194 10/28194

4,4'-ODO 3000 12000 50000 7,2 19U 3.8UJ 27UJ 4,3UJ 3.8UJ 22U

4,4'·ODE 2000 9000 50000 3.8U 19U R 27UJ 4,3UJ 3.BUJ 22U

4,4'·DDT 2000 9000 500000 3.8U 19U 3.8UJ 27UJ 4,3UJ 3,aUJ 22U

Aldrin 40 170 50000 2U 9.9U 2UJ 14UJ 2.2UJ 1,9UJ l1U

Aroolor-l016 490 2000 50000 38U 190U 38UJ 270UJ 43UJ 38UJ 220U

Aroclor· ~221 490 2000 50000 7aU 390U 78UJ 550UJ 88UJ 77UJ 450U

Aroclor- 1232 490 2000 50000 38U 190U 38UJ 270UJ 43UJ 38UJ 220U

Aroclor- ~242 490 2000 50000 38U ~90U 38UJ 270UJ 43UJ 38UJ 220U

Aroclot-1248 490 2000 50000 38U 190U 38UJ 270UJ 43UJ 38UJ 220U

Aroclor-1254 490 2000 50000 38U 190U 38UJ 270UJ 43UJ 38UJ 220U

Aroclor· 1260 490 2000 50000 38U 190U 38UJ 270UJ 43UJ 38UJ 220U

Dieldrin 42 180 50000 3.8U 19U 15J 27UJ 4,3UJ 3.8UJ 22U

Endo.ulfen I 2U 9.9U R 14UJ 2.2UJ 18J llU

Endollurfen II 3,8U 19U 3.8UJ 27UJ 4.3UJ 3.8UJ 22U

Endo.ulfen Bulfete 3.8U 19U 3.8UJ 21UJ 4.3UJ 24J 21U

Endrin ~7ooo 310000 50000 3.8U 19U 3.8UJ 13J 4.3UJ 10J 22U

Endrin aldehyde 3,8U 19U 3.8UJ 9J 4.3UJ 3.8UJ 22U

Endrln ketone 3.8U 19U 3.BW 89J R 7.4J 22U

Heptechlor ISO 650 50000 2U 9,9U 2UJ l4UJ 2.2UJ 1.9UJ 11U

Heptechlor epoxide 2U 9.9U 2UJ 14UJ l8J 1.9UJ 11U

Melhoxychlor 2BOOOO 5200000 50000 20U 99U 20UJ 1500J 22UJ 19UJ _ 110U

Toxephene 100 200 50000 200U 990U 200UJ l40QUJ 220UJ 190UJ 1100U

elpha-SHC 2U 9.9U 2UJ 14UJ 2.2UJ 1.9UJ l1U

alphe·Chlordene 2U 9.9U 2UJ 14UJ 2,2UJ 1.9UJ llU

b8te·SHC 2U 9,9U 2UJ l4UJ 2.2UJ 1,9VJ llU

delta-SHC 2U 9,9U 2UJ 14UJ 2.2UJ 1.9UJ llU

gemme·BHC IUrw;lene) 520 2200 50000 2V 9.9U 2UJ l4UJ 2.2UJ l,9W llU

gemma.ChlordeM 2V 9,9U 2UJ 14UJ R 1.9UJ llU

See I.. t pBge for footnoUs,
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Teble 5-4. Peeticldeend Polyohlorineted Biphenyl Compounds in Soli Semples Collected During the Phese1,1,Remedial Investigetion. BayonnePlsnt, Beyonne.New Jersey.

Semple 10: STFSB2 FSNA1·l00594 FBNA5-101994 FBNA6-102094 FBNA7·102594
NJDEPSoil Cleenup Criterle • Depth: 08

Impeot to Zone"": STF
Anelyte IU!!lkpl Reeldentlel Non-Re8ldentiel Groundweter Date: 10/26/94 10/05/94 10/19/94 10/20/94 10/25/94

4,4'-000 3000 12000 50000 21U O.lU 0.1U O.lU 0.1U

4,4'-ODE 2000 9000 50000 21U O.lU O.lU O.lU O.lU

4,4'·00T 2000 9000 500000 R O.lU O.lU 0.1U 0.1U

Aldrin 40 170 50000 l1U O,05U 0.05U 0.05U 0.05U

Aroolor-l01S 490 2000 50000 210U lU lU lU lU

Aroclor·1221 490 2000 50000 430U 2U 2U 2U 2U

Aroclor·1232 490 2000 50000 210U IU lU IU IU

Aroclor·l 242 490 2000 50000 210U lU lU IU lU

Aroclor-1248 490 2000 50000 210U lU IU IU lU

Aroclor-1254 490 2000 50000 210U IU IU IU lU

Aroclor·1260 490 2000 50000 210U lU lU lU lU

Oleldrin 42 180 50000 21U O.lU O.lU 0.1U O.lU

Endo.ullen I llU 0.05U· 0.05U 0.05U 0.05U

EndOllulfenII 21U O.lU O.lU O.lU O.lU

Endosulfen8ullete 21U O.lU O.lU O.lU O.lU

Endrin 17000 310000 50000 21U 0.1U 0.1U O.lU O.lU

Endrin e1dehyd. 22 O.IU O.lU O.lU O.lU

Endrinklton. 21U O.lU O.lU O.lU O.lU

Heptachlor 150 650 50000 llU 0.05U 0.05U 0.05U 0.05U

Heptechlor epoxide llU 0.05U 0.05U 0.05U 0.05U

Methoxychlor 280000 5200000 50000 110U 0.5U 0.5U 0.5U 0.5U

TOlC8phllnll 100 200 50000 1100U 5U SU SU 5U

elpha·SHC llU 0.05U O.OSU 0.05U 0.05U

alpha·Chlordane 30J O.05U 0.05U 0.05U 0.05U

bllta-BHC l1U 0.OOS1J 0.05U 0.05U 0.05U

delta-SHC l1U 0.05U 0.05U O.OSU 0.05U

gemme-SHC(Undenel 520 2200 50000 llU 0.05U 0.05U 0.05U 0.05U

gemme·Chlordene llU 0.05U 0.05U 0.05U 0.05U

See last p8ge for lootnote ••

GERAGHTY & MILLER. INC. 0
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Table 5-4. Pesticide aM Pol~hlorinated Biphenyl Compounds in Soil Sample. Collected During the Ph.. e IA Remedial Investigation. Beyonne Plant, Bayonne. New Jersey.

NJDEP Soil Cleenup Crlterie ' Sample 10: FBNA9-102694 FBNA11·102794 FBNA13-102894 FBNA14-102894 FBNA17·103194

Impect to Zone·':
Analyte (uplkpl Residential Non·Resldentle' Groundwater Date: 10(26/94 10/27194 10(28194 10(28(94 10/31194

4,4'-000 3000 12000 50000 0.1U 0.1U 0.1U 0.1U 0.1U

4,4'·00e 2000 9000 50000 0.1U O.IU 0.1U O.IU O.IU

4,4'·ODT 2000 9000 500000 O.IU 0.1U 0.1U 0.1U 0.1U

Aldrin 40 170 50000 0.05U O.OSU 0.05U 0.05U 0.05U

Aroclor-l 0 16 490 2000 50000 lU lU lU lU lU

Aroclor-1221 490 2000 50000 2U 2U 2U 2U 2U

Aroolor· 1232 490 2000 50000 lU lU IV lU lU

Aroclor· 1242 490 2000 50000 lU lU lU lU lU

Aroclar· 1248 490 2000 50000 lU lU 1U lU 1U

Aroclor-l 254 490 2000 50000 lU lU lU 1U lU

Aroclar- 1260 490 2000 50000 1U lU lU lU lU

Dieldrin 42 180 50000 O.IU O.IU 0.1U 0.1U O.IU

Endowlfan I 0.05U 0.05U 0.05U 0.05U 0.05U

EM08IIlfan II O.IU O.IU O.IU 0.1U 0.1U

Endosulfan wlfate O.IU O.IU O.IU O.IU O.IU

Endrin 17000 310000 50000 O.IU O.IU 0.1U O.IU 0'1U

Endrln aldehyde O.IU O.1U O.IU 0.1U O.IU

Endrln ketone O.IU a.1U O.1U a.1U 0.1U

Heptachlor 150 650 50000 0.05U 0.05U 0.05U 0.05U 0.05U

Heptachlor epolCide 0.05U O.05U O.O!;U 0.05U 0.05U

.MlthOl!Vchlor 280000 5200000 50000 0.5U 0.5U 0.5U 0.5U 0.5U

Toxephene 100 200 50000 5U 5U 5U 5U 5U

Ilph .. SHC 0.05U 0.05U 0.05U 0.05U 0.05U

Ilph .. Chlordlne 0.05U O.05U 0.05U 0.05U 0.05U

bet.SHC 0.05U 0.05U 0.05U 0.05U 0.05U

deltl·SHC 0.05U 0.05U 0.05U 0.05U 0.05U

gamm.SHC {Undene} 520 2200 50000 0.05U 0.05U 0.05U 0.05U 0.05U

gamm.Chlordlne 0.05U O.05U O.05U O.05U 0.05U

Anllyte concentrations end New Jersey Cepartment of Environmental Protection (NJOEP)criteria in microgram. per kilogram (uglkg) (equivalent to perts per billion (ppbU.
Analy.es were performed by CompuChem Envlronmentel Corporetion. Reseerch Triengle Perk, North Carolina, using Contrect Leboratory Progrem [CLF')
protocols conteined in the Stetement of Work (SOW) OLM01.8 and New Jersey modified 418.1 for total petroleum hydrocerbon ITPH}.
Sample re.ult8 elCceedlngthe NJOEPImpact to groundweter criteria ere shown in bold. Sample resul18 exoeeding the NJOEP non·reeidential criteria ere underlined.
Semple results exceeding both criterie are shown In bold end underlined.
NJOEP New Jersey Department of Environmental Protection.
FBNA Indioetes a field blank essociated with non-aqueous samples.
fR Field replicate of previous SImple.
U The oompound was anllllyzed for, but not detected at the specific detection limit.
J estimated result.
R Rejected reault.

No IIlppllcable criterie.
NJOEP Soil Cleenup Criteria, Februrery 3, 1992; lest revised Februery 3, 1994.
Zones Illsdefined In Teble 3-2. GERAGHTY & MlLLER, INC.
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Table 5-5. Metel' and Cyanide In SoUSample8 CoUectltd During the Ph8Be 1A Remedial Inve8tlgation, 8ayonne Plant, Beyonne, New Jersey.

Sample 10: 3TFIRM84 3TFIRM84 AGTFS81 AGTFs81 AGTFS82 AGTFS83 AGTFSB4

NJDEP SoUCleenup Criteria' Depth: 02 06 02 06 04 02 02

Zone": N3TF N3TF AGTF AGTF AGTF AGTF AGTF

Analyte (mgl1lgl Residential Non-RlItidential Date: 10/17/94 10/17194 10/20/94, 10/20/94 10/28194 10/27/94 10/20/94

Aluminum 12100 1710 3290J 1810J 4750 7500 3030

Antimony 14 340 17.4J 4.5J 2.4UJ 59,7J 0.32UJ 7.9J 2.7J

A,.enlo 20 20 10.7 n.l 12.2 237 5J lLU II

Barium 700 47000 59.5 73.4 36.7J 49J 34.1J 75.5 67.9

Beryllium 1 1 0.27J 0.23U 0.3J 0.05U 0.64J 1 1A
Cadmium 1 100 R 0.25U 0.35J 0.08U O.48J R R

Calcium' 40700J 1830J 2400J 478J 2050 19100 3370J

Cobalt 54 35.8 6.5J 4.5J 14.5 26.8 18.3

Copper 500 600 63.3J ill 84J 264J 175J 156J 354

Cyanide 1100 21000 0.6U 0.59U 0.65U 0,65U 0.57U 0.6U 0.6U

Iron 36700 8190 12800 13100 18900 46600 25000

Lead 400 600 158 55.8 293J llb! 170 ~ 473

Magnesium 19700 71OJ 1210J 2119J 11180 7150 11110

Manganll8e 322 43 59.1J 12.1J 132 309 255

Mercury 14 270 0.55 0.17 0.89 0.99 O.17J 0.53J 0.59

Nickel 250 2400 263 ~ 32.1J 15.5J 111 140 94.7

Pota88ium 798J 240J 507J 500J 893J 751J 477J

Selenium 63 3100 O.77UJ 3.2 1.3 4,3 1.2 0.82UJ lJ

Silver 110 4100 O.54U 0.81J 0.13U 0.53J O.I1U 0,28J 0.56U

Sodium R 151U 362U 685U 283U 345U 549UJ

Thallfum 2 2 lUJ 1UJ 0.l8U U 0.68U O.72UJ' 1UJ

Vansdlum 370 7100 288 14.8 4S.1J 10.5J 33.5 171 62.3J

Zinc 1500 1500 131 93.5 145J 158J 333J 373J 933

Saa last page for footnotes.

G:IAPROJecnexxONINJ021 2.041 lOO311NO_51'83. Xl5 GERAGHTY & MILLER. INC. o
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Table 5-5. Metala end Cyanidein 50115 Ilmples Colleoted During the Pha.. 1A Remedial Inveltigetlon, Bayonne Plant, Bayonne, New Jerlay.

Sample 10: AHTFSBl AHTFSB2 AHTF5B4 AHTFSB4 APSB2 APSB5 APSB5 APSBS

NJOEPSoil CleanupCriteria" Depth: 02 02 02 08 02 02 06 06

Zone"": AHTF AHTF AHTF AHTF AP AP AP AP

Anllyte (mglkg) Residential Non-Relldential Date: 10/19/94 10/14/94 10/14/94 10/14/94 10/28/94 10/12/94 10/12194 10/21/94

Aluminum 3730 4810 4190 6710 4OO0J 9840 1910 2550J

Antimonv 14 340 O.28UJ 0.61J 0.41J 2.7J 1.6J 4.1J 0.84J O.77J

Arsenio 20 20 9 12.9 ll.! 86.8 18.4J 7.7 13.5 ll.b!

Barium 700 47000 39.7J 63.8 32.SJ 65.6 74 96.5 41.4J 103

Beryllium 1 1 0.42J 0.34J 0.21J 0.28J 0.24J 0.36J 0.21J 0,17J

Cadmium 1 100 O.17U R 0.07UJ O.12J 0.07UJ R 0.15J R

Caloium 469J 818J 1450J 1040J 5310J 21400 1340J 3070J

Cobalt 4.8J 4.9J 5.4J 8.5J 7J 24.1 7.9J 7J

Copper 600 800 100 445J 80.1J 89J 234J 84.2 65.IJ 481J

Cyanide 1100 21000 0.54U 0.58U 0.56U 0.57U 0.58U 0.S3U 0.84U 0.56U

Iron 15800 23400 20200 13800 15400 23000 19200 38000

Lead 400 600 280 512 93.8 158 197J 184 116 416J

Magne.ium 784J 1020J 1150 1950 1350J 8150 Sl1J 4360J

Mangene•• 54.5 94.3 81.5 64.2 266 250J 83.2 181

Meroury 14 270 0.12 0.55 0.11U 0.75 0.29 0.29J 1 1.7

Nick.1 250 2400 17.9 18.7 13.7 54.2 34.9J 87.1 51.3 62.7J

pota.. ium 67SJ 581J 540J 1110J 588J 882J 263J 585J

S.I.nium 63 3100 lJ 0.78UJ 0.76UJ 0.78UJ 0.79U 0.59UJ 1.5J 1.5J

Silver 110 4100 0.52U 0.55U 0.53U 0.55U 0.12J 0.19J 0.81U 0.17J

Sodium 203U R 258U 425U 225U 1210J 458U 780J

Thallium 2 2 0.97UJ lUJ IU 1U 0.7U 0,63UJ 1.1U 0.67UJ

Vllnlldium 370 7100 20 22J 23.2 25;2 41J 1I 2 102 95.1J

Zinc 1500 1500 89 224 43 82.4 48.2 159 124 582

See 181Ftpage for footnotel.

O:\APAOJECT\EXXONINJ021 2.04 1lOO3\1NO_ S11l3.XLS GERAGHTY & MILLER.INC.
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Table 5-5. Metele end Cyanide in Soil Samplee Collected During the Pheee1A Remedlel InvB8tlgetion. BlllyonnePlant. Bevonne•New Jersey.

SemplelD: ECPSB2 ECPSB4 ECPSB5 GFSBI GTFIRMBI GTFIRMBI GTFIRMB2

NJDEPSoli Cleenup Criterle • Dapth: 12 08 02 02 02 08 02

Zone'·: ECP ECP ECP STF GTF GTF GTF

Anelyte (mg!kg) Reeidentlel Non-Residentl.I De,e: 10120/94 10/19/94 10/19/94 10/12/94 10/06194 10/06/94 10/17/94

Aluminum 2430J 3870J 3560 23300 7900 19000 5470

Antimony 14 340 42.5J 0.29UJ 1.8J 4.1J 1.8J 0.29UJ 2.3J

Areenic 20 20 207J 11 38,3 ~ 8.5 1.6J 8.1

Berlum 700 47000 93 54.9 99.8 170 108 105- 121

Beryllium , 1 .07J 0.23J 0.22U 0.91J 0.34J 0.89J 0.36J

Cadmium 1 100 .08UJ 0.07U R R 0.46J 0.07UJ 0.81J

Celclum 471J 20300J 4520J 6930 6820 6270 19400J

Cobalt 5.5J 4.6J 8.8J 397 . 37.5 642 10.9J

Copper 600 600 284J 214J 110 .illQ 170 1llQ 74.3J

Cyenlde 1100 21000 .7U 0.59U 0.66 0.57U 0.55U 0.62U 0.57U

Iron 12200 10100 24600 30900 18400 22300 20900

Lead 400 600 256J 78.8J 279 324 153 11 241

Magnesium 392J 3060J 2470 6320 4290 4440 4290

Mangan.. e 16.2 71.4J 107 28fJ 237J 312J 454

Mercury 14 270 2 0.12U 0.5 1.3J 0.45J 0.11U 0.87

Nickel 250 2400 21.2J 70.9J 43 909 153 1520 74.9

Potaselum 712J 1630J 649J 5090 1330 4120 983J

Selenium 63 3100 2.8 0.93J 1.3J 2.4J O.61UJ 1.8J 0.76UJ

Sliver 110 4100 .39J 0.16J 0.54U 0.56J 0.24J 0.41J 0.53U

Sodium 769J 6800 250UJ 36300J 4100J 35400J 535U

TI1ellium 2 2 U.! 0.71U lUJ 0.67UJ 0.65UJ 0.73UJ lU

Vanadium 370 7100 14.8J 368J 62.9 93.6 55.8 30.2 158

Zino 1500 1500 113 41.7J 133 167 179 47.4J 173

See lest pege for footnotes.

G:\APROJEC1\EXXON\NJ0212.041 \OO3\INO _ST83.XLS GERAGHTY & MILLER, INC.
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T.bl. 5·5. Metal. end Cyanide in Soil SlImplll8 Collected During tha Phe.e 1A RemedialInve.tigetlon, BeyonnePlent. Bayonne, New J.r.ey.

Sample 10: GTFIRMB2 GTFlRMB3 GTFIRMB3 GTFIRMB4 GTFIRMB4 GTFIRMB5

NJOEPSoll CleenupCriteria " Depth: 08 02 10 02 08 02

Zone-"; GTF GTF GTF GTF GTF GTF

Anlllyte (mg!kg) "e.ldentfal Non·Residentlal Date: 10117/94 10105/94 10/05/94 10117/94 10/17/94 10/05194

Aluminum 1490 9100 2180 9200 3510 6190

Antimony 14 340 0.32UJ • 2.1J 0.32UJ 9.5J 0.28UJ 4.6J

Ar.enlo 20 20 33.9 15.5 28.2 10.1 5.2J 11.8

Bsrium 700 47000 39.9J 145 42J 50.6 24.5J 297

Beryllium 1 1 0.27U 0.48J 0.13J 0.22J 0.18U 0.43J

Cadmium 1 100 0.08U 0.66J 0.08UJ R 0.16U 1.4

Celcium 1160J 4560 1280J 27700J 938J 5830J

Coball 3J 82,3 8.3J 51.9 28.5 7.8J

Copper 600 600 49.1 343 47.8 99.8J 265 250

CYlnlde '100 21000 0.8eU 0.55U 0.68U 0.6U 0.6U 0.67

Iron 7370 19800 28700 29800 7950 19600

Lead 400 600 14.9 437 88.1 117 54.7 1.J.!Q

Megnll8lum 334J 2990 485J 13800 993J 2320

Mengane•• 45.2 189J 53.9J 311 65 226J

Mercury 14 270 0.27 0.82J O.13U 0.25 0.18 1.5J

Nickel 250 2400 15 258 33.7 200 421 49.9

Pote.sium 300J 1740 490J 803J 707J 1120J

. Selenium 63 3100 0.9U 0.74J 1.4J 0.82UJ 0.8U 1.5J

Silver 110 4100 0.64U 0.28J 0.11U 0.58U 0.56U l,U

Sodium 357U 6920J 728UJ 3030J 3120 783UJ

Thlllilum 2 2 1.2UJ 0.68UJ 0.81UJ 1.1UJ 1.1UJ 0.74UJ

Vanadium 370 7100 12.3J 193 45.3 223 14.8 80.9

Zinc 1500 1500 17.9J 268 30',4J 126 93.9 535

S.e'last peg" for footnote ••
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Teble 5-5. Metals end Cyenlde In Soil Semples Colleoted Ouring the Phase 1A Remediallnvsstlgstion. Seyonne Plent, Bayonne, New Jersey.

Sample 10: GTFIRMS5FR GTFIRMS5 GTFIRMB6 GTFIRMS6 GTFIRMS7 GTFIRMS7

NJOEPSoil C1eenupCriteria' . Oepth: 02 08 04 08 02 08

Zone"; GTF GTF GTF GTF GTF GTF

Anelyt8 (mglkgl Residential Non·Resldential Oste: '0/05/94 10{O5/94 10105/94 10105/94 10/17194 10117/94

Aluminum 5670 3840 8890 6340 4380 3710

Antimony '4 340 2.6J 1.6J 1.1J 4J 4.5J 9.8J

Arsenio 20 20 11.3 4.8J 10.3 22.5 12.5 12

Berium 700 47000 279 138 232 5290 324 417

Beryllium 1 1 0.41J 0.15J 0.35J 0.58U 0.32J O.48J

Cadmium 1 100 1.4 0.98J 1.1J 4.7 R 1.1J

Calolum 10900J 6000 9710 5340 467 OJ 14800J

Cobalt 8.2J 5.2J 5.8J 15.2 8.5J 4.6J

Copper 600 800 244 69 186 281 221J 542

Cyanlda ,,00 21000 0.66 0.65U 0.85 '.9 0.87 1.7

Iron 19600 11900 25100 24500 29800 12100

Leed 400 600 904 311 5110 7590 ~ .lliQ

Magna.um 1920 1510 1940 1830 1760 l000J

Mengane.e 179J 80.6J 220J 295J 263 98

Mercury 14 270 2.3J 0.69J 0.73J 3.4J 1.9 1.1

Nickel 250 2400 38.2 22.7 36 104 28.3 19.3

Potassium 966J 539J 912J 1040 567J 604J

Selenium 63 3100 1.5J 2.2J 2J 9.3J 1.8J 3.8

Silver 110 4100 1J 0.41J 0.73J 1.3J 1.3J 2.1J

Sodium 885J 853UJ '24OJ 1510J R 587U

Thallium 2 2 0.76UJ 0.79UJ 0.86UJ 0.82UJ 1UJ 1.1UJ

Vanedium 370 7100 69.1 48.6 30.8 42.6 44.4J 22.9

Zino 1500 1500 50,1 334 360 .u12 618 429

Ses lut page for footnotes •
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Tllble 5-5. Metllie IInd Cyenlde In Soil Samples Collected During the PhllslI 1A Remedial InvlIStiglltlon, Bllyon"e Plllnt, Bllyonne. New Jer8ey.

SlImple 10: GTFIRMB8 GTFIRMB8 GTFIRM89 GTFIRM89 GTFSel GTFSBl GTFSB1

NJDEPSoil CIBllnupCriterill • Depth: 02 08 02 OB 02· 08 02

Zone-": GTF GTF GTF GTF GTF GTF GTF

Anelyte (mg!kgl Reeldllntllli Non·Residsntilll Dete: 10/18/94 10/18/94 10/05/94 10105/94 10/10/94 10/10/94 10"3194

Aluminum 3350 3840 4830 4330 4&20 40&0 3790

Antimony 14 340 11.7J 139J 12.&J 14J 3.8J 1.24 4.9J

Arllenlc 20 20 ~ M& .4U ll.l 10.& 11.& 10.9

allrium 700 47000 501 259 899 593 297 290 277

Beryllium 1 1 0.39J 0.3BJ 0.43J 0.39J 0.424 0.44J 0.5J

Clldmium 1 100 B.l 3.1 R 18.4J R 0.43J 1.2J

Calcium- 4080J 2940J &910 9150 3510 4580 2420J

Cobllit 9.5J 7.7J 9J 13.7J 9.9J 8.4J 7.8J

Copper BOO BOO 421 483J 588 511 lli 135 237J

Cyenide 1100 21000 0.91 0.85U 0.82U 0.84U 0.84 0.78 0.82U

Iron 104000 24000 45500 58300 34000 23400 19700

Leed 400 800 1380 ~ ll1Q .Ml2 m 544 llQ

MlIgneslum 738J 859J 2290 1200J 1970 470J 1900

Manglln.1e 293 145 474J 422J 214J 127J 123

Meroury 14 270 1.8 2.9 6J 5.1J 1.3J 0.54J 3

Nickel 250 2400 48.8 43.1 54 162 59.5 27.3 48.8

Potae8ium 600J 635J 802J 786J 789J 542J 795J

S.lenium 83 3100 5.4J 3J 3J 5J 1.8J 7.9J 1.8J

Silver 110 4100 2.7U 4.5 3 2.5J 0.95J 1.3J 0.93J

Sodium 612U 423U R 1450J R 505UJ 1720

Thllilium 2 2 5UJ 1.1U 0.74UJ lUJ 0.72UJ 0.88UJ 1.1U

Vanadium 370 7100 30.1J 48.8 92.3J 400 43.9J 30.1 42.3

Zinc 1500 1500 1400 1010 .l.§.l.Q 8080 674 831 561

Sse I.st page for footnotes.
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Table 5-5. Matale end Cyanlde'n Soil Sempl" Collected During the Pha.. 1A Remedlellnve8tigetlon. Bayonne Plant. Beyonne, New Jenay.

SlImpla 10: GTFSB3 GTFSB4 GTFSB5 GTFSB6 GTFSB7 GTFSB7 GTFSB8 GTFS88

NJDEP Soli Cleanup Critllria • Dapth: 02 02 02 02 02 08 04 08

Zons": GTF OTF GTF GTF GTF GTF GTF OTF

Analyre (mglkg, Rc;tdcntie! Non--Resident1!!! DBt!!: 1Qil 0/94 10113/94 10113/94 10111/94 10/13/94 10/13194 10113/94 10113194

Aluminum 3080 8150 10300 2800 5440 3110 3260 7380

Antimony 14 340 1.5J 2.8J 0.27J 1.7J 2.1J 1.4J 0.31J 0.32UJ

Ar .. nio 20 20 6.9 13.9 9 7.2 7.9 4.2 10.2 3.1

B.rium 700 47000 123 247 56.8 158 207 346 30.9J 32.4J

Bllryllium 1 0.27J 0.46J 0.54J 0.27J J..l 0.29J 0.22J 0.47J

Clldmlum 100 0.35J R R 0.44J R 0.3J R 0.08UJ

Calcium 2230 4150 3810 2990 4950J 12700J 862J 1250J

Cobllit 7.4J 45 21.1 6.5J 18.3 5.2J 20.5 66.3

Copper 600 800 74 340 29.4 115 197J 399J 67.5J 138J

Cyanide 1100 21000 0.83 1.2 0.54U 2.2 0.57U 0.68U 0.57U 0.67U

Iron 17000 23700 38800 11800 28000 18400 39100 14700

Leed 400 600 333 ill 34.3 392 404 492 69.1 64.9

Magne,lllm 449J 8960 28100 547J 3030 848J 984J 2360

Mangan, .. 79.8J 419J 390J 79.3J 237 83.8 212 129

Meroury 14 270 O.44J 1.9J O.I4J 1.1J 3 2.4 0.1U 0.13U

Niokel 250 2400 35.3 181 312 24.2 75.1 18.5 50.7 104

Potallium 703J 1460 6100 495J 449J 527J 689J 1800J

Selenium 63 3100 1.1J 0.83J 0.6UJ l.4J 1.2J 1.7J 0.78UJ O.91UJ

Sliver 110 4100 0.39J 1.1J O.09U 0.6J 1.5J 0.65U 0.55U 0.65U

Sodium 209UJ 4490J R 295UJ R 643U 64BUJ 3350

Thallium 2 2 0.71UJ 0.6BUJ 0.65UJ 0.6BUJ lUJ 1.2U 1UJ 1.2U

Venadlum 370 7100 44.9 101 60.6J 82.4 42.8J 35.7 50.9J 31.5

Zinc 1500 1500 274 398 99.1 196 545 288 117 52.7

See 1.11 pags for footnote ••
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Table 5-5. Metal' Ind Cyanide in Soli Samplal Collected During the Pha,e 1A RamedialInv8Itigation. BayonnePlant. Bayonne.New Jer.ey.

S,mple 10: GTFSB9 GTFSB9 LAIRMBl LOSBl LOSBl LOSB2 LOS62 LOSB3

NJoEP Soli Cle,nup Crit,ria • Depth: 02 08 02 04 08 04 08 02

Zone": GTF GTF Lo LO LO LO LO LO

Analyte (mglkg' Re'idential Non-Re.identi,,1 o,te: 10/13/94 10/13/94 10/24/94 10/25/94 10/25/94 10114/94 10/14/94 10/24/94

AlumlnYm 5380 1070 4710J 652 335U 19000 5980 3740J

Antimony 14 340 2J 3.4J 3.8J 1.2UJ 0.27UJ 4.6J 8.1J 0.98UJ

Areenlo 20 20 5.1 5.1 ~ 12.7J 12.9J 54.8 m 49.9

Barium 700 47000 62.2 35J 259 26J 29.1J 302 141 153.4

Beryllium 1 1 0.22J 0.15J 0.35J 0.02U 0.02U 0.98J O.17J 0.23J

Cedmium 1 100 0.08J 0.07UJ R 0.07U 0.07U 18.8 0.2J 0.78J

Cllolum 8140J 1190J 2250J 780J 343U 4890J 21500J 1180J

Cobllt 81.9 12 10.9J 1.2J 3J 15.9 10.7J 7.7J

Copper 600 600 272J 476J 256J 23.7J 70.2J 322J 78.2J 106J

CYlnlde 1100 21000 0.55U 0.58U 0.66U 0.58U O.57U 0.7U 0.92U O.81U

Iron 13000 5230 69200J 1940U 1910U 21900 13500 15100

Lead 400 600 97.2 217 520J 71.8 24.2 ~ 125 122J

Magn,.ium 2190 373J 2780J 546J 188J 3280 758J 718J

MangIne.. 152 25.9 247J 16.8U 8.8U 96.3 42 97.7J

Meroury 14 270 0.23 0.12 2 0.12UJ 0.1J 5.5 0.18U .8

Nickel 250 2400 248 302 59.6J 2.4J 5.6J 72.4 18.9 35.8J

Potessium 1110J 495J 745J 274J 175J 6500J 2760J 490J

Selenium 83 3100 0.82J 1.6J 1.9J lJ 0.78U 2.7J 33.3 1.9

Silvar 110 4100 0.52U 0.54U 0.52J 0.12U 0.11U 0.67U O.88U 0.12U

Sodium 6950 864U 346U 363U 210U 5950 1390J 178U

Thellium 2 2 0.98U lU 0.78UJ 0.7U 1.5J b!.!. 1.6U O.72U

Vanedium 370 7100 50.5 31.6 210J 4.7J 3.1J 20.2 40 18.1J

Zinc 1500 1500 55.2 35.6 561J 3.5UJ 24.8J 703 22.7 302J

Sea lest page for footnotes.
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Table 5-5. Metale end Cyanide In Soil Samplee Collected During the Pha.e 1A Remedial Inve&tillation. Beyonne Plant. Sayonne. New Jareay.

Sample 10: LOSS4 LOSB4 LOSB8 LOSB9 LOSB9 LOSB10 LOSB10 LOSBll LOSB12

NJOEp Soil Cleanup Crilerie " Depth: 02 06 02 02 08 04 08 02 02

Zon."": LO LO SS LO LO LO LO LO LO

Anelyte {mg!kgl Residential Non ..RGsidsmi;s! Date: 10/24/94 10/24/94 1(1/24194 10/25194 10/25/94 10/28/94 10/28/94 10/25/94 10/25f94

Aluminum 5490J 9140J 4400J 7800J 1470 2780 2210 3140J 4220J

Antimony 14 340 0.54UJ 0.43UJ 1.1UJ 0.66UJ 0.67UJ 1.3UJ 0.28UJ 0.48UJ 2.7UJ

Areenio 20 20 18.8 7J A!.i 13.1J ll.1.I. lY::! lSJ 4J n.u
Berium 700 47000 283 164 89.9 49.7J 33.3J 75 32.3J 25.2J 142

Beryllium 1 1 0.17J 0.18J 0.25J 0.15J 0.05U 0.16J 0.13J 0.18J 0.23J

Cedmlum 1 100 R R R 0.31J O.1tJ 0.73J 0.58J 0.19J 5J

Calcium 3470J 7210J 9130J 6700J 932J 1630 1020J 2210J 3120J

Cobelt 7.7J 13.2 7.6J 12.1J 2.5J 3.9J 6.9J 5J B.4J

Coppar 600 600 62J S6.5J 221J 70.1J 28.3J 86.6J 38.9J 42.1J 177J

Cyanida 1100 21000 0,53U 0.53U 0.58U 0.64U 0.56U 3.8 0.58U 0.66U 0.71U

Iron 24100 22400 50100 24300 7370 17000 11500 10200 43500

Lead 400 600 277J 163J 347J 144J 217 579 89.7 63.2J 292J

Megn8llum 3280J 6900J 2170J 5780J 886J 1140 410J 1180J 2020J

Menganaee 30SJ 295 202J 274 31 118 45.9 74.3 213

Mercllry 14 270 0.38 0.46 4.8 4.1 0.24J 2.8J 0.25J 0.48 9,8J

Niokel 250 2400 20.8J 22.8J 37.8J 19.9J 5.8J 14.2 11.9 11.6J 35J

Pot•• eillm 563J 398J 732J 429J 252J 502J 308J 304J 493J

Selanlum 63 3100 0.71 UJ 0.72UJ 1.2J 0.86U 0.74U 1.2 1.3 0.88U 1.2J

Sliver 110 4100 0.13J 0.18J O.17J 0.13U O.llU 0.11U 0.12U 0.13U 0.22J

Sodium 328U 53.8U 527U 1480 354U 46SU 458U 333U 530U

Thallium 2 2 0.63UJ 0.64UJ 0.7UJ 0.76U 0.65U 0.68U 0.69U 0.78U 0.8SUJ

Vanadium 370 7100 31J 49.6J 74.7J 49.2J 13.4 24.5 9.4J 37.3J 73.2J

Zinc 1500 1500 116J 61 549J 121, 41.9J 208J 201J 216 noo

S .. laat page for foolnota •.
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Tllble 5-5. Mlltllil IInd CYllnidl In 5011 SlImpllll Colillcted During the Phlllll 1A Rllmlldilll Invllltiglltion, Beyonnll P1lnt, Blyonne, New JllrellY.

Sample 10: LOSB12 LOSB13 LOSB13FR LOSB13 LOSB14 LOSB15 LOSB18 LOSB17

NJDEPSoil Cleanup Critlril • Depth: 08 02 02 08 02 02 04 02

lonll··: LO LO LO LO LO LO LO LO

Analyte tmg/kg) Rlllidential Non-Residential Dllte: 10125(94 10131194 10131194 10131194 10125194 10(24194 10125194 10124194

Aluminum 1170 35.50 3780 3290J 6280J 8430J 1940 3370J

Antimony 14 340 0.54UJ 3.4J l.8UJ 1.8J 1.5UJ 4.4J 0.44UJ 0.55UJ

Arllllnic 20 20 8.7J ~ 5l.3J 64,3J 18J 1L! 89.8J ll.l

Barium 700 47000 26.5J 60 67.1 48.3 83,9 152 l44 53.4

Beryllium 1 1 0.05U 0.21J 0.27J 0.2J 0.4J 0,55J 0.1U 0.2J

Cadmium 1 100 0.17J 0.9J 1.1J R R R 3.7 1.2

Cllicium 1580 5580J 3250J 8720J 5180J 4800J 1090J 19700J

Cobllit 4.1J 4.5J 4.9J 5,U 5.8J 27.7 5.9J 5.3J

Copper 600 BOO 28.4J llU 78.8J 52.3J 95.2J 190J 70.8J 72.2J

Cyanide 1100 21000 0.84U O.57U 0.57U 0,58UJ 0.&7U 0~58U 0.56U 0.8U

Iron 13200 18800 18700 24800 33700 35500 7690 16100

Lead 400 600 75.1 Z!U 458J 257J ULl 455J 449 1010J

Magnelium 1120J 1930 1160 3290J 1160J 2250J 708J 1070J

Mangenele 43.7 129 202 280 418 196J 35.3 157J

Mllrcury 14 270 O.47J 1.7J 1.8J 1.3 0.7 1 O.29J 0.67

Nickel 250 2400 14.8 19.5 19.1 11.2J 22.5J 91.3J 21,4 .41.7J

Pot8111ium 251J 403J 472J 423J 791J 1060J 322J 528J

Selenium 83 3100 0.98J 2.1 1.9 2J 0.91UJ 1.8J O,75U 1.5

SlIvlr 110 4100 0.13U 0.18J 0.18J O.13J 0.13UJ 0.33J 0.11U 0.1U

Sodium 267U 178U 461U 197U 748J 2050 327U 1850

Tnllilium 2 2 0.78U O.69U 0.87U 0.67UJ 0.8UJ 0,7UJ 0.88U O.72.U

Vanadium 370 7100 23.9 34.6 35 16.8J 69J 84.1J 12.1 13.2J

Zinc 1500 1500 32.5J 174J 213J 137· 78.9 221J 887J 290J

See lalt paga for footnotll8.
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Table 5-5. Metels and Cvanlde in Soli Samples Collsoted During tha Phese 1A RemadialInvastlgation, BavonnaPlant, Bevonne. Naw Jaraav.

Sample 10: LOSBl S-02 LOSB1S LOSB1SFR MBSBOl MBSB02 MBSB03 MBSB03 MBSB03FR

NJOEPSoil Cleanup Crite,le • Dapth: 02 08 OS 02 02 06 10 10

Zon.·": LO LO LO MB MB MB MB ~B

Analyle (mglkgl RlI8ic1ential Non-Realdentie! Oeta: 10/24/94 10/24194 10124/94 10/25/94 10/21194 10/25/94 10/25/94 10/25/94

Aluminum 3660J 999J 1130J 5540J 2710J 21400J 27S0J 2090J

Antlmonv 14 340 1.2UJ 0.3SUJ 0.31UJ 1.2UJ 0.2SUJ R 4.5J 3UJ

A,seniCl 20 20 26,4 3'0.8 1Y 17.2 9.4 10.7J ll§,l 180J

Barium 700 47000 55.7 19.9J 1SJ 63.1 33.5J 61.3 22.9J 1":-"J

Beryllium 1 I O.23J 0.09U 0.1ZU O.22J 0.52J 0.84J 0.23J 0.19J

Cedmlum 1 100 0.37J O.OSU O.OSU R 0.1J 0.25J 0.09UJ O.OSUJ

Celcium 10600J 74SJ e93J 15100J 1640J 15500J 1150J I 250J

Cobalt 5.2J 2.7J 3.2J 29.9 S.9J 5.9J 14.9 6.8J

Coppa, 600 600 57.2J 16.SJ 14.9J lSU S1.ZJ 97.5J 1!lQQ,L J..Z1.QQ.l

Cvsnlde 1100 21000 O.57U 0.&7U 0.65U 0.57U 0.58U 0.74U 0.72U 0.lI9U

I,on 11600 3840 5570 27000 10200 20200 20300 17000

Lead 400 eoo l11J 4.9J 4,4J 219J 12~J 47.3J .lli:l 50SJ

Magnesium 1230J 159J 160J 2270J 1240J 19800J 465J 376J

Manganess 133J S.9J 9.7J 193J 62.9J 230 65.7 72.7

Meroury 14 270 0.38 0.13U 0.13U 0.51 0.37 O.lS 0.22 0.18

Nickel 250 2400 26.9J 9.3J 10.3J 106J 32.3J 24.SJ 125J 49J

Potallium 591J 2S6J 329J 993J 345J 3550 300J 247J

Salenlum 63 3100 1.1J 0.9U O.SSU O.77U 0.7SU lU 1.5 1.4J

Sliva, '10 4100 0.11U 0.13U O.13U 0.11UJ 0.13J 0.15U 5.1J 3.6J

Sodium 525U 45SU 526U 3400 622U 1670 325U ZS3U

Thallium 2 2 O.69UJ 0.79U 0.7SU 0.6SUJ 0.69U 0.S9U 0.S6U 0,S3U

Vanadium 370 7100 21.4J 7J 6.7J 35.5J 72.9J 6O.7J lS.U 14.1J

Zinc 1500 1500 9S'.4J 10.8UJ 13.IJ 107J 160J 53.6 298 169

See laat paoe for footnot8s •
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Teble 5-5. Metals and Cyanide in Soil Semples Collected During the PhaSll lA Remediellnve,tigetion, BayonnePlant, Bayonne, New Jersey.

Semple 10: MDCSB02 N2TFSB2 N2TFSB4 N2TFSB4 N2TFSB5 N2TFSB5 N3TFSB2

NJDEPSoil CleanupCrlteri' • Depth: 03 02 02 06 02 06 02

Zone": MOC N2TF N2TF N2TF N2TF N2TF AP
Analyte lmglkg) Re'ldentiel Non·Residential Dete: 1011 1194 10/19/94 10/28194 10/28/94 10/19/94 10/19/94 10/19194

Alumlnum 7030 7530 14600 2520 8270 5490J 3570

Antimony 14 340 0.82J 10.4J 19.2J 6.1J 10.7J L3UJ 0.96J

Arsenic 20 20 10 9.8 7.1J B.1J 5.5J 5.8 lB.3

Barium 700 47000 107 77.7 68.7 19J 45.9 20.4J 32.2J

Baryllium 1 1 0.18J 0.26J 0.36J 0.74J 0.33J 0.31J 0.17U

Cadmium 1 100 0.52J R R 0.8J R 0.07U R

Calcium 21200 27300J 44800 4760 15600J 1950J 141oo0J

Cob,lt 6.9J 35 74.6 12.7 32.3 8.9J 4.1J

Copper 600 600 85.3 71.6 119J 43.9J 73.1 36.1J 71,2

Cyanide 1'00 21000 .55U 0.74 0.66U 0.63U 0.57U 0.57U 0.57U

Iron 19800 36200 53200 12000 26400 14100 25500

Lead 400 600 526 342 357 nl 119 4O.7J 159

Magnesium 4190 10900 22500 2530 7660 2080J 1620

Manganua 154J 227 402 77.2 201 90.7J 257

Mercury 14 270 0.88J 15.4 0.55J 0.21J 0.14 0.11U 1.4

Nickel 250 2400 51.6 154 301 43 118 28.5J 67.1

Pota88lum 851J 588J 607J 343J 723J 908J l000J

Selenium 63 3100 O.61UJ O.84UJ 0.89UJ 1.3 O.76UJ 0.78U 0.76UJ

Silver 110 4100 O.lJ 0.59U O.25J 0.79J 0.53U O.11U O.54U

Sodium 1510J R 55.6U 186U 442UJ 220U R

Thallium 2 2 0.86UJ 1.1UJ 1.2J 3.7 lUJ 0.67U lUJ

Vanlldium 370 7100 37.6 188 373 53.9 159 47.3J 34.4J

Zinc 1500 1500 1I 1 134 308J 76.3J 178 54.7J 101

Sae I"t page for footnote ••
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Table 50S. Met8188nd CV8nide In Soil Sample8 Coll8ot8d During the Ph8se 1A Aem8diellnve8tlgetlon, Bevonne Plent, Bevonne, New J8r88V.

SlImple 10: N3TFSB2 N3TFSB2FR N3TFSBl N3TFSB3 N3TFSB4 N3TFSBS N3TFSB6

NJDEP Sg!! C!e8nup Crit8rlll " Depth: 06 06 02 02 02 08 02

Zone"": AP AP N3TF N3TF N3TF N3TF N3TF

Anslyte (m!!/kgl REiiidentiat t~on-RG;;.d;nt;G! Date: 10/19/94 10119/94 10/18194 10/13/94 10/17/94 10/19194 10/18194

Aluminum 4830 3480 10000 12400 13900 4110 7590

Antlmonv 14 30W 1.1J 0.8J 1, lJ 17.1J 26.SJ 2.1J 12.1J

Ar~enlo 20 20 ll2.! ~ 9.7 7.3 8.9 2J au
BlIrlum 700 47000 35.5J ,"1.4J 76.7 36.9J 49.6 7.6J 66.1

Beryllium 1 1 0.2U 0.14U 0.42J 0.14J 0.22J 0.3J 0.12U

Clldmium 1 100 0.38U 0.25U R R R O.l1U R

Celolum 3220J 2310J 2880J 29oWOJ 57oWOJ 229J 26800J

Cob81t 6.5J 7.7J 7 125 77.7 4.3J 34.2

Copper 600 600 70.5 51.5 48.6 48.6J 43.6J 13 107

Cvenid8 1100 21000 0.58U 0.66U 0.57U 0.6U 0.6U 0.58U 0.6U

Iron 10900 10600 23300 65100 51200 10700 27500

Lead OWO 600 W21 170J 110 70.9 83.9 5.1 131

Megne8ium S010J 2520J 2010 39OWO 29800 1,"SO 920W

Mengllne8e 71.8 74.7 194 492 480 82.9 219

Mercury 14 270 0.4 0.63 0.29 0.17 0.38 O.UU 0.16

Nlokel 250 2OWO 64.5 62.7 46.8 485 331 30.7 172

Pot888ium 1000J 452J 868J 330J 610J 937J 532J

Selenium 63 3100 0.91UJ 1.5J 0.75UJ 0.8UJ 0.81UJ 0.79U 0.81UJ

Silv8r 110 4100 0.64U 0.61U 0.S3U 0.56U 0.S7U 0.56U 0.57U

Sodium 777U 202U 275UJ 50.1U R 130U R

Th811ium 2 '"
1.2UJ 1.1UJ 0.99UJ 1.1UJ 1.1UJ lUJ 1.1UJ

Ven8dium 370 7100 28.1 23.5 53.4 613 oW9 12.2 197

Zlno 1500 1500 103 64.7 226 240 168 57.2 136

See le8t p80e for footnote ••
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Teble 5-5. Metele and Cyanide in Soil Sampl.. Colleoted During the Phllse 1A Remediellnvestigation, BeyonnePlant, Beyonne, New Jer.. y.

Sample 10: N3TFSB7 N3TFSB8 N3TFSB8 N3TFSB9 PN1SB2 PN1SB2 PSSBl PSSBI

NJDEPSoil Cleanup Crlterie " Depth: 02 02 06 02 04 08 02 06

Zo"e"': N3TF N3TF N3TF N3TF Pl PI MB MB

Anlllyt. Imq/kq) Aellidential Non-Residential Oete: 10/18/94 10/18/94 10/18/94 11102/94 11102/94 11/02/94 10/31/94 10/31/94

Aluminum 10900 12700 10500J 5510 1860 5770 4140 1360

Antimony 14 340 17.4J 30.9J 0.29UJ 108J 0.26UJ 1.1UJ 0.27UJ 1,3UJ

Ar.. nlo 20 20 23.7 ill 4.9 H.!1 7.1J AU! 1ild. 76.6J

Bllrium 700 47000 57.5 53.5 25.4J 102 51.3 45.2J 29.8J 26.5J

Beryllium 1 1 0.19U 1..! 0.44J O.IU 0.12J 0.38J 0.22J 0.08U

Cadmium 1 100 R R O.07U A 0.51J 1.6 0.68J 0.28J

Celoium 37800J 31500J 355J 17100 5730 110000 15900 2070

Cobalt 53.9 88.3 4.3J 23.9 5.2J 7.5J 3.7J 3.3J

Copper 600 800 52.9 104 97.3J 99J 53.7J 143J 86.1J 118J

CYlInlde 1100 21000 0.63U 0.59U 0.61U 0.63U 0.59 0.59U 0.58U 0,58U

Iron 41800 51900 19200 48900 8800 16300 9190 7200

L.. d 400 600 180 261 7.9J 2460 98 262 105J 159

Magnesium 20700 28700 2240J 9280 7511J 5660 1830 443J

Manganese 321 400 107J 212 52.6 660 116 34.6

Mercury 14 270 0.17 0.24 0.12U 7.9J 21.9J 2.3J 0.11 uJ 0.21J

Nickel 250 2400 343 378 22.4J 143 15.1 14.6 15.8 20.7

Pol... ium 689J 869J 1370J 489J 417J 903J 575J 347J

Selenium 63 3100 O.82UJ 0.8UJ 0.82U 9.U 1.3 0.8U o.77U 2

Silver 110 4100 0.58U 0.57U 0.12U 0.7J 0.11U 0,41J 0.11U 0.11U

Sodium 652UJ 7120J 355U 225U 243U 233U 942U 333U

rhellium 2 2 1.1UJ 1.6J 0.72U 1.1J 0.lI6U 0.7U 0.68U 0.67U

Vanecllum 370 7100 314 384 20.9J 269 13.7 23.4 30.6 11.4

Zinc 1500 1500 105 412 120J 131J 122J 261J 212J 131J

See le.t page for footnotes.
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Tllblll 5-6. Metal, IInd Cyanide in Soil Samplell Collected During the Phalle 1A RemedialInvestigation. Bllyonna Plant. Beyonne. Naw Jer.ey.

SlImple 10: SSB1 SSB3 SSB3 STFSB1 STFSB1 STFSB2

NJOEPSoil CI88nupCritllrlll • Depth: 16 06 10 02 06 08

Zonll·'; SS SS SS STF STF STF

Anlllytll (mg!kg) R....!d..nt"'! Non·Re.ldentlel Date: 10/24/94 10124194 10124194 10/26/94 10'-26194 10126194

Aluminum 3020J 1050J 6000J 8560J 4300 3220

Antimony 14 340 0.81UJ 5.6J O.93U 2.6J 0.86UJ 0.3UJ

Ananlc 20 20 ~ !M:l ~ 8J 9.3J 2J

Barium 700 47000 39.2J 28.8J 61.5 138 46J 18.4.1

Beryllium 1 1 0.18J 0.09J 0.63J 0.57J 0.22J 0.18J

Cadmium 1 100 0.07UJ O.lUJ 0.46J 0.34J 0.08J 0.08UJ

Calcium 18700J 3370J 53700J 18500J 3970 510U

Cobllit 4J 4.2J 10.6J 38.8 37.1 19.2

Copper 600 600 44.8J 84.1J 165 129J 133J 103J

Cyanide 1100 21000 0.59U O.82U 30.7 O'.58U 0.87U 0.84U

Iron 10500 14300 16600 17500 12100 9080

Lead 400 600 331J 178J 155J 116J 71.3 20.8

Magneelum 1830J 525J 8290J 6880J 1820 1010J

Men9ane.,. 248 30.3 194 189 83.2 51.3

Mercury 14 270 1.3 2.6 1.9 0.24 0.16J 0.12UJ

Nickai 250 2400 10.5J 6.5J 16.7J 118J ,90.6 93.9

Potassium 697J 461J 1370 890J 892J 807J

Selenium 63 3100 0.89J 4.8 2.2 0.79U 1.3J 0.8eU

Silver 110 4100 0.12U 0.54.1 0.19J 0.1ZU O.13U 0.13U

Sodium 599J 299U 465U 780U 1050U 3010

Thelllum 2 2 0.7U 0.98U 0.79U 0.7U 0.78U 0.76U

Vanedlum 370 7100 12.5J 14.1J 15.9J 81.3J 42.4 21.2

Zinc 1500 1500 78.9 36.1 208 165 38J 4O.9J

See lasl pllge for footnotllll.
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Teble 5-5. Mltell Ind CYBnidein Soli Sample. COUlctedDuring thl Phlse I A RlmldiBI Invllllgation. Bayonnl Pllnt, Bayonne, New Jlr.ey.

SlmplelD: FBNA1·l00594 FBNA5·101994 FBNA6-102094 FBNA7-102594 FBNA9-102694

NJDEPSoil CleBnupCriterle • Depth:
Zone' ':

Anelyte {mg/l(gl Resldlntial Non-Residlntial Dati: 10/05194 10/19/94 10/20/94 10125/94 10126194

Aluminum 62.2J 82.5J 82.4J 88.5J 334•Antimony 14 340 1.2U 1.2U 1.2U 2.8J 1.2U

Ar.enlc 20 20 5U 2.4U 2.4U 2.4U 2.4U

Barium 700 47000 1.7J 0.3J 0.97J 1.2J 3.1J

Beryllium 1 1 0.1U 0.1U O.IU O.W O.IU

Cedmlum 1 100 0.3U 0.3U 0.3U 0.3U 0.3U

Celcium 19.9J 2.8U 2.8U 29.9J 488J

Cobalt 0.5U 0.5U 0.5U 0.5U 0.5U

Copp.r 600 600 0.3U 0.3U 0.3U 0.35J 5.9J

Cyanide 1100 21000 10U IOU 10U IOU IOU

Iron 7U 15.8J 19.6J 43.7J 2000

Leed 400 600 1.4U 1.4U 1.4U t.4U 4.4

MegnellUm 6.7J 3.6U 3.6U 9J 81.1J

M.ngenele 0.2U 0.2U 1.4J 0.35J 20.6

Meroury 14 270 O.2U 0.2U 0.2U 0.2U 0.2U

Niokel 250 2400 o.7U 0.7U 6.7J 0.7U 2.8J

Potassium 61. 1J 51.3J 41.7J 52.4..1 186J

Selenium 83 3100 3.4U 3.4U 3.4U 3.4U 3.4U

Sliver 110 4100 2.4U 0.5U 0.5U 0.5U 0.5U

Sodium 373J 213U 215J 297J 914J

Th.llium 2 2 4.5U 3U 3U 3U 3U

Vanedium 370 7100 0.53J 0.4U 0.4U O,4U 0.71J

Zino 1500 1500 2.3J 1.IJ 2J 8.8J 7.3J

See·Ia.t pig' for footnot••.
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Tabl.5.5. Metals and Cy.nide in Soil Sample. Collected Ouring the Pke.e lA R.medlallnve.tlgetlon. SayonnePlant. Bllyonne, New Jerny.

Sample10: FBNA11·102794 FBNA13-l02894 FBNAl4-102894 FBNA17·103194

NJCEPSoli CleenupCriteria· Oeptk:
Zon.··:

Analyte Imglkg) Reeidentiel Non-Reeldentle' Oate: 10/27/94 10/28/94 10/28/94 10/31194

Aluminum 188J 151J 114J 188J

Antimony 14 340 1.2U 1.2U 1.2U 1.2U

Arnnlc 20 20 2.4U 2.4U 2.4U 2.4U

Barium 700 47000 1.1J 0.85J 0.85J 0.27J

Beryllium 1 1 O.lU O.lU O.lU O.lU

Cadmium 1 100 O.3U 0.3U 0.3U 0.3U

Celcium 83.2J 65.2J 35.7J 21.1J

Cobalt 0.5U 0.5U 0.5U 0.5U

Copper 800 800 0.3U 0.3U 0.3U 1.8J

Cyanide 1100 21000 10U IOU lOU IOU

Iron 68.3J 31.4J 41.9J 7U

L.ed 400 800 1.4U 1.4U lAU l.I\V

Magnesium 15.6J 21.9J 17.1J 11.8J

Mengan.se 2.1J 0.45J O.57J O.25J

Mercury 14 270 0.2U O.2U 0.2U 0.2U

Nickel 250 2400 0.7U 0.7U 0.7U 1.7J

Pot.nlum 128J 136J 114J 151J

Selenium 63 3100 3.4U 3.4U 3.4U 3.4U

Silver 110 4100 0.5U 0.5U 0.5U 0.5U

Sodium 872J 771J 699J 769J

Thallium 2 2 3U 3U 3U 3U

Vanadium 370 7100 0.4U 0.4U 0.4U 0.4U

Zinc 1500 1500 1.5J 8.1J &.9J 0.74J

S.. IBlt page for footnotes .
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Teble 5-&. Metel. end Cyenide in Soil Semplea Collected During the Phaae 1A Remedial Inwatlgetlon, Beyonne Plent, Bayonne, New JerleY.

Anelyte concentration' end New Jer.ey Depertment of Environmental Protection INJDEP) crileria in milligrems per kilogrem (mglkg) lequivelenl to

parts per million lppmll.
Analyses were performed by CompuChem Environmentel Corporetion. Reseeroh Trieng'e Perk, North Cerollne, using Contrect leborelory Progrem

(eLF) protocols contained in the Stetement of WorllISOW) IlM03.
Semple results exceeding the NJDEP non-residentlel criterie ere underlined.

Chromium results sre reported seperetely In Teble 5-&.
FBNA Indicetes a field blenk eseocleted with non-equeous sempleB,

PQl Prectlcel quentitetlon level.

FR Aeld replicate of previous sample.
U The compound wee analyzed for. but not detected at the .pecific detection limit.

J Eetimated result.

R Rejected result.
No appllceble criterie.
NJDEP soil cleanup criteria. February 3. 1992; left reviled Februery 3. 1994.

Zone' e, defined In Table 3·2.

O:IAPROJECnEXXONINJ0212.041\OO3IlNO _S11l3.XlS GERAGHTY & MILLER. INC.
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Table S·6. Total and Hexavalent Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant. Bayonne. New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample .Depth Criteria of Criteria of

Sample location Zone· Date 1ft blsl 10.000 mg!kg 100 mg/kg 10 mg!kg

3TFIRMB3 N3TF 10/6/94 04 225J NA NA
3TFIRMB3 N3TF 10/6/94 14 17.9J NA NA
3TFIRMB4 N3TF 10117/94 02 3100 9.2J 9.2J
3TFIRMB4 N3TF 10/17/94 06 67B NA NA
AGTFSBl AGTF 10/20/94 02 418 2.57UJ 2.57UJ
AGTFSBl AGTF 10/20/94 06 16.2 R R
AGTFSB2 AGTF 10/2B/94 04 129 2.29UJ 2.29UJ
AGTFSB3 AGTF 10/27/94 02 ;670 79.B1J ~
AGTFSB3 AGTF 10/27/94 06 1300 2.49UJ 2.49W
AGTFSB4 AGTF 10/20/94 02 284 7.04J 7.04J
AGTFSB4 AGTF 10/20/94 06 154 R R
AHTFSB1 AHTF 10/19/94 02 10.9 R R
AHTFSB1 AHTF 10/19/94 04 10.9J 2.31UJ 2.31UJ
AHTFSB2 AHTF 10/14194 02 30.4 1SJ 15J
AHTFSB2 AHTF 10/14/94 06 26.6J NA NA
AHTFS83 AHTF 10120/94 06 9.3 R R
AHTFSB3 AHTF 10/20194 10 9 R R
AHTFSB4 AHTF 10114/94 02 10.B 7.5J 7.5J
AHTFSB4 AHTF 10/14194 OB 47 NA NA
APSB1 AP 10127/94 06 10.9 2.4UJ 2.4UJ
APSB1 AP 10/27/94 10 3.9 2.4UJ 2.4UJ
APSB2 AP 10/26194 02 177 5.7J 5.7J
APSB2 AP 10/26194 06 219 9.66J 9.66J
APSB3 AP 10/21/94 06 18J 2.44UJ 2.44UJ
APSB4 AP 10121/94 04 lB.2J 2.57UJ 2.57UJ
APSB4 AP 10/21194 08 7J 2.41W 2.41UJ
APSB5 AP 10/12/94 02 685J 5.6J 5.6J
APSB5 AP 10112194 06 107 NA NA
APSB6 AP 10/21194 06 37.1 7.05J 7.05J
APSB6 AP 10/21194 10 5.3 2.61UJ 2.61UJ
DTSBl DT 10/27/94 06 38.1 2.18UJ 2.1BUJ
DTSB1 DT 10/27194. 08 22.2 2.27UJ 2.27UJ
DTSB2 DT 10/27194 04 8.8 2.26UJ 2.26UJ
DTSB2 DT 10/27/94 08 8.9 2.28UJ 2.28W
DTSB3 DT 10/27/94 04 56.1 2.44UJ 2.44UJ
DTSB3FR1 DT 10/27/94 4 41.6 2.46UJ 2.46UJ
DTSB3FR2 DT 10128/94 4 NA 2.37UJ 2.37UJ
EC25B1 ECP 10/27/94 04 13.9 2.31 UJ 2.31 UJ

See last page for footnotes.
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Table 5-6. Total and Hexavalent Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant. Bayonne. New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample Depth Criteria of Criteria of

Sample Location Zone· Date tft bls) 10,000 mg/kg 100 mglkg 10 mglkg

EC2SBl ECP 10/27/94 12 15.6 2.21UJ 2.21W
ECIRMBl U 10/24/94 02 3.7 2.34UJ 2.34UJ
ECIRMBl U 10/24/94 06 8.9J 3.38UJ 3.38UJ
ECIRMB3 N3TF 10/19/94 02 358 R R
ECIRMB3 N3TF 10/19/94 06 10 2.63UJ 2.63UJ
ECPSBl ECP 10/20/94 02 8.2 11.94J ~
ECPSBl ECP 10/20/94 08 3.8 R R
ECPSB2 ECP 10/20/94 06 6.2 R R
ECPSB2 ECP 10/20/94 12 24.9 R R
ECPSB3 ECP 10/21194 04 26.1 2.39UJ 2.39UJ
ECPSB4 ECP 10/19/94 08 13.3 R R
ECPSB5 ECP 10119/94 02 130 R R
ECPSB5 ECP 10119/94 08 8 2.28UJ 2.28UJ
EGTFSB1 GTF 10/27/94 04 6.1 2.53UJ 2.53UJ
GFSBl STF 10112/94 02 65.9J NA NA
GFSBl STF 10/12194 06 13.9 NA NA
GTFIRMB1 GTF 11/16/94 02 255J 2.37UJ 2.37UJ
GTFIRMB1 GTF 10/6/94 08 36.3 NA NA
GTFIRMB2 GTF 10117/94 02 326 3.3J 3.3J
GTRRMB2 GTF 10117/94 08 7.9 NA NA
GTFIRMB3 GTF· 11/16/94 02 190J 2.28UJ 2.2BUJ
GTFIRMB3 GTF 10/5/94 10 13.5J NA NA
GTFIRMB4 GTF 10/17194 02 1680 48.1J 48.1J
GTFIRMB4 GTF 10/17/94 08 27.2 NA NA
GTFIRMB5 GTF 10/5194 02 65.9J 7J 7J
GTFIRMB5FR GTF 1015/94 2 40.6J R R
GTFIRMB5 GTF 10/5/94 06 22.3J NA NA
GTRRMB6 GTF 10/5/94 04 19.5J NA NA
GTFIRMB6 GTF 1015/94 08 75.1J NA NA
GTFIRMB7 GTF 10117/94 02 63.3 12.8J 12.8J
GTFIRMB7 GTF 10117/94 08 40.9 NA NA
GTFIRMB8 GTF 10/18/94 02 104 2.32UJ 2.32UJ
GTFIRMB8 GTF 10118194 08 85.4 2.55UJ 2.55UJ
GTFIRMB9 GTF 1015/94 02 173J 2.62UJ 2.62UJ
GTFIRMB9 GTF 10/5/94 06 44.5J NA NA
GTFSB1 GTF 10/10/94 02 42.9J 19.BJ D.Jbl
GTFSB1 GTF 10/10/94 OB 15.4J NA NA
GTFSB2 GTF 10113/94 02 41.2 16J .tlY

See last page for footnotes.
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Table 5-6. Total and Hexavalent Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation. Bayonne Plant. Bayonne, New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample Depth Criteria of Criteria of

Sample Location Zone· Date 1ft bls) 10.000 mglkg 100 mg/kg 10 mglkg

GTFSB2 GTF 10/13/94 08 19.2 NA NA
GTFSB3 GTF 10/10/94 02 21.9J 1J lJ
GTFSB3 GTF 10/10/94 08 250 NA NA
GTFSB4 GTF 10113194 02 132J 1.2J 1.2J
GTFSB4 GTF 10113/94 08 34.3 NA NA
GTFSB4FR GTF 10113/94 8 57.1 NA NA
GTFSB5 GTF 10/13/94 02 59.3J 2.2UJ 2.2UJ
GTFSB5 GTF 10/13/94 ·08 29.8J NA NA
GTFSB6 GTF 10/11/94 02 24.9J 1.7J 1.7J
GTFSB6 GTF 10111/94 12 20.1 NA NA
GTFSB7 GTF 10/13194 02 68.3 2.63UJ 2.63UJ
GTFSB7 GTF 10113/94 08 16 NA NA
GTFSB8 GTF 10113194 04 35.1 NA NA
GTFSB8 GTF 10/13/94 08 20.8 NA NA
GTFSB9 GTF 10113/94 02 342 7.2J 7.2J
GTFSB9 GTF 10/13/94 08 573 2.28UJ 2.28UJ
LAIRMB1 LO 10/24/94 02 38.9 4.17J 4.t7J
I.AIRMBl LO 10/24/94 08 17.7J 3UJ 3UJ
LDSB1 LO 10/25/94 04 2.3J 2.32UJ 2.32UJ
LOSBl LO 10/25/94 08 1.4J 2.29UJ 2.29UJ
LOSB2 LO 11/16/94 04 21.6 NA NA
lOSB2 LO 10/14/94 08 30.9 NA NA
LOSB3 LO 10/24/94 02 8.5 2.48W 2.48UJ
LOSB3 LO 10/24/94 04 13J 2.64W 2.64UJ
LOSB4 LO 10/24/94 02 19.2 2.14UJ 2.14UJ
LOSB4 LO 10/24/94 06 30.2 2.16UJ 2.16UJ
LO$B5 LO 10/11194 04 6J NA NA
LOSB5 LO 10/11/94 08 6.4J NA NA
LOSB6 LO 10/25/94 04 8.3J 2.69UJ 2.69UJ
LOSB7 LO 10114194 04 5.5J NA NA
LOSB8 SS 10/24/94 02 22.4 2.31UJ 2.31UJ
LOSB8 SS 10/24/94 08 11.4J 2.69UJ 2.69UJ
LOSB9 La 10/25/94 02 19.2 2.5UJ 2.5UJ
LOSB9 LO 10/25194 06 4.4U 2.22UJ· 2.22UJ
LOSB10 LO 10/28/94 04 26.5 2.26UJ 2.26UJ
LOSB10 La 10/28/94 08 5.7U 2.36UJ 2.36UJ
LOSB11 La 10/25/94 02 44.7 2.62UJ 2.62UJ
LOSBll La 10/25194 06 12.6 2.65UJ 2.65UJ

See last page for footnotes.

O:\AI'ROJEcnEXXOH\N.J0212.0411003\sOIlCHRO.XLS

GERAGHTY & fvfiLLER, INC. o

TIERRA-B-000877



Page 4 of 6

Table 5-6. Total and Hexavalent Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample Depth Criteria of Criteria of

Sample Location Zone· Date (ft blsl 10,000 mg!kg 100 mg/kg 10 mg!kg

LOSB12 LO 10/25/94 02 53.6 2.79UJ 2.79UJ
LOSB12 LO 10/25/94 06 32.3 2.58UJ 2.58UJ
LOSB13 La 10/31/94 02 86.5 2.26UJ 2.26UJ
LOSB13-FR LO 10/31/94 2 73 2.32UJ 2.32UJ
LOSB13 LO 10/31/94 08 14.7 2.26UJ 2.26UJ
LOSB14 LO 10/25/94 02 68.7 2.71UJ 2.71UJ
LOSB14 LO 10/25/94 06 40.5 2.21UJ 2.21UJ
LOSB15 LO 10/24194 02 96.2 2.35W . 2.35UJ
Losa16 LO 10/25/94 04 53.8 2.19W 2.19UJ
LOSB16 LO 10/25/94 08 138 2.33UJ 2.33UJ
LOSB17 LO 10/24/94 02 9.5 2.42UJ 2.42UJ
LOSB18 LO 10/24/94 02 8.9 2.3UJ· 2.3UJ
LOSB18 LO 10/24/94 08 2.7 2.69UJ 2.69UJ
LOSB18FR LO 10/24/94 08 3.1 2.59UJ 2.59W
MBSBl MB 10/25/94 02 94.5 2.31UJ 2.31UJ
MBSBl MB 10/25/94 08 20.1J 2.31UJ 2.31UJ
MBSB2 MB 10/21/94 02 53.4 2.34UJ 2.34UJ
MBSB2 MB .. 10/21/94 06 7.9J 2.35UJ 2.35UJ
MBSB3 MB 10/25/94 06 54.7 2.96UJ 2.96UJ
MBSB3 MB 10/25/94 10 5.4 2.38UJ 2.38UJ
MBSB3FR MB - 10/25/94 10 4.2 2.78UJ 2.78UJ
MBSB4 MB 10/21/94 04 1050J 13J 13.1
MBSB4 MB 10/21194 10 1830 23.96J ~
MDCSBl MDC 10/26/94 04 8.2 2.33UJ 2.33UJ
MDCSBl MDC 10/26/94 08 11.4 2.36UJ 2.36UJ
MDCSB2 MDC 1011 1/94 03 37.5J NA NA
N2TFSBl N2TF 11117/94 02 NA 11.8J 11.8J
N2TFSBl N2TF 10/12/94 04 1580 NA NA
N2TFSBl N2TF 10/12/94 08 624 NA NA
N2TFSB2 N2TF 10/19/94 02 1820 R R
N2TFSB2 N2TF 10/19/94 06 24.8J 2.42UJ 2.42UJ
N2TFSB3 N2TF 10/19/94 06 5150 ~ 255J

N2TFSBJ N2TF 10119/94 10 610 8.46J 8.46J
N2TFSB4 N2TF 10/28/94 02 3890 2.61 UJ 2.61UJ
N2TFSB4 N2TF 10/28/94 06 443 2.48UJ 2.48UJ
N2TFSB5 N2TF 10/19/94 02 1840 R R
N2TFSB5 N2TF 10/19/94 06 266 2.31UJ 2.31UJ
N2TFSB6 N2TF 10119/94 04 2420 73.8J 13..!Y.

See last page for footnotes.
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Table 5-6. Total and Hexavalem Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample Depth Criteria of Criteria of

Sample Location Zone· Date (ft bls) 10,000 mg!kg 100 mglkg 10 mg!kg

N2TFSB6 N2TF 10/19/94 06 721 R R
N3TFSB1 N3TF 10/18/94 02 180 2.27UJ 2.27UJ
N3TFSBl N3TF 10/18/94 12 32.4J 2.25UJ 2.25UJ
N3TFSB2 AP 10119/94 02 51.7 R R
N3TFSB2 AP 10/19194 06 31.9 R R
N3TFSB2FR AP 10/19/94 6 28.7 R R
N3TFSB3 N3TF 10/13/94 02 3040 175J .11§J

N3TFSB3 N3TF 10/13/94 08 3980J NA NA
N3TFSB4 N3TF 10/17/94 02 4570 2.12UJ 2.12UJ
N3TFSB4 N3TF 10/17/94 06 386J NA NA
N3TFSB5 N3TF 10/19/94 04 552 14.3J ~
N3TFSB5 N3TF 10119/94 08 386 14.1J .M:.Y
N3TFSB6 N3TF 10/18/94 02 2060 2.42UJ 2.42UJ
N3TFSB6 N3TF 10/18/94 06 211J 2.69UJ 2.69UJ
N3TFSB7 N3TF 10/1 B/94 02 2980 2.49UJ 2.49UJ
N3TFSB7 N3TF 10/18/94 06 63.B 2.37UJ 2.37UJ
N3TFSB8 N3TF 10/1B/94 02 4490 293J ~
N3TFSBB N3TF 10/18/94 06 24.B 2.46UJ 2.46UJ
N3TFSB9 N3TF 11/2/94 02 2760 2.58UJ 2.5BUJ
PESTSBl PEST 10/20/94 04 23.9 14.81J 14.81J
PESTSB2 PEST 10/20/94 10 28.6 3.64UJ 3.64UJ
PN1SB2 P1 11/2/94 04 7.4U 2.23UJ 2.23UJ
PN1SB2 P1 11/2/94 08 13.6 2.33UJ 2.33UJ
PSSBl MB 10/31/94 02 9.2U 2.31UJ 2.31UJ
PS5Bl MB 10/31/94 06 5.6U 2.31UJ 2.31UJ
5SB1 55 10/24/94 06 241J 2.25UJ 2.25UJ
SSB1 55 10/24/94 16 16.6 2.31UJ 2.31UJ
S5B2 55 10/12/94 04 29.1 NA NA
55B2 55 10/12194 08 8.7J NA NA
S5B3 5S 10/24/94 06 458 3.2BUJ 3.2BUJ
SSB3 SS 10/24/94 10 65.1 2.63UJ 2.63UJ
STFSB1 5TF 10/26/94 02 424 2.37UJ 2.37UJ
5TFSB1 STF 10/26/94 06 215 2.69UJ 2.69UJ
STFSB2 STF 10/26/94 04 45 2.19UJ 2.19UJ
STFSB2 STF 10/26/94 OB 9.5U 2.61UJ 2.61UJ
STFSB3 STF 10/26/94 04 19.8 2.56UJ 2.56UJ
T998SBl U 10/12/94 04 6J NA NA
T99BSBl U 10/12/94 08 12.7J NA NA

See last page for footnotes.
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Table 5-6. Total and Hexavalent Chromium in Soil Samples Collected During the Phase IA Remedial
Investigation, Bayonne Plant, Bayonne, New Jersey.

Total Hexavalent
Chromium Chromium

Sample Comparative Comparative
Sample Depth Criteria of Criteria of

Sample Location Zone· Date (ft blsl 10,000 mglkg 100 mglkg 10 mglkg

FBNA 1-100594 10/5/94 0.7U NA NA

FBNA2·100694 10/6/94 0.7U NA NA

FBNA3-101194 10111194 0.7U NA NA

FBNA4·101394 10/13/94 0.76J NA NA

FBNA5-101994 1019194 0.7U 2U 2U

FBNA6-102094 10/20/94 0.83J 2U 2U

FBNA7-102194 10/21/94 5.4U 2U 2U

FBNA7-102594 10/25/94 0.7U 2U 2U

FBNA9-102694 10/26/94 9.6J 2U 2U

FBNA 10-102694 10/26/94 NA 2U 2U

FBNA 11-102794 10/27/94 0.7U 2U 2U

FBNA 13- 102894 10/28/94 0.7U 2U 2U

FBNA 14- 102894 10/28/94 0.7U 2U 2U

FBNA17-103194 10/31/94 0.7U 2U 2U

FBNA 18-111694 11/16/94 NA 2U 2U

Analyte concentrations and comparative criteria in milligrams per kilogram (mglkgl (equivalent to parts
per million [ppmU.

Analyses were performed by CompuChem Environmental Corporation, Research Triangle Park,
North Carolina. using Contract laboratory Program (ClPt protocols contained in the Statement of Work
(SOW) ILM03.0 for total chromium and New Jersey Modified USEPA 3060An196 for hexavalent chromium

Some samples were analyzed for total chromium only and not for the remaining metals that constitute
the target analyte list for metals. In these cases, the total chromium was analyzed using SW846
Method 6010.

Exceedances of comparative criteria are shown in bold and are underlined.

FBNA Indicates a field blank associated with a non-aqueous samples.
FA Field replicate of previous sample.
U The compound was analyzed for, but not detected at the specified detection limit.
J Estimated result
R Rejected result

Not applicable
Not analyzed
Feet below land surface
Zones as defined in Table 3-2.

NA
ft bls
•

B:\AfflOJEC1\EXXON\N.J0212.041 \OO3\SOIlOtRO.XLS
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T..... 1-7. Summ..., 01 O.C.ated C.."centr~ ... f AJI CDrlttIt... '" Soil S.mpr. CoIlKted Qouringttw Ph... h\ ~mecIIl.llnv-.tiG"lon. B....onrw F»Ient. S.,anne. N.w J.rM'I.

aeom.trlc' P.fO*r'l'lof Number of Som". N_ofS.m~ Po,--.t.r Som'" p_.- of Som,I ..

MIn'm<en Mo.. M.ldmum Number 01 Numbe' .1 SemDI.wlltl !x-'"lNJOEP Ex_I". NJOEP Ex_InvNJOEI' ~x_l". NJOEP

Quentlft.b .. Q" .. ~llobl. QU.JlIIf1.t>Io Quen1m.bl. 5om'" Quentlfl.bI. Non-RooIllonlfoi Imp.et to Gr'O\Wldw •• ..-
N__ dontiol .""'p-=t to GICIunclwet ...

Cenotiluonl C..... JlIrotl.., Cone:entr.ti-on Concent,.tl-Ol"I C-oncentr.tl .. Anol\'Ztd ConCOf1tr"' ..... 5011Crt .. ri. So" erlt.rI, SoIlCrtt.ril SoIleri, .. ,.

Total. for AllAn_
1br .. l<dow... l.r IndMcluel ..... ''''owl

VoI,'I!! 9rp~F compound- !uIlkR'
I. ,. I ·Trlchl .. ..,hIne 2too.00 2toO.00 2800.00 1 10. 1 0 0 0 0

I-B<ltonOl 1700.00 363100.00 780000.00 3 lOt 3 0 0 0 0

2·814...- 2.00 22.13 82.00 24 108 22 0 0 0 0

20M"""",,",, 31.00 31.00 31.00 1 lOt I 0 0 0 0

2-!'r ........ 17.00 17.00 17.00 I lOt 1 0 0 0 0

4-Mothy~2.".", .. _ 7.00 60.76 ,eo.oo 4 lOt 4 0 0 0 0

..... 1_ 180.00 8110.00 18000.00 3 108 3 0 0 0 0

......... 1.00 882.88 11000.00 HI loe 18 0 2 0 2

C_ dIouIIIdo 2.00 4.75 11.00 4 lOt 4 0 0 0 0
ChI.. __

1.00 '2818.24 880000.00 2' lOt 18 1 6 , 6

Chloo., ..... 43.00 43.00 43.00 I 108 I 0 0 0 0

ElIIvlloonl ... 1.00 2222.61 38000.00 ·33 108 31 0 0 0 0

H.... 1.00 4880.41 120000.00 81 . 108 &I 0 0 0 0

M"",/H.butyl _r 10.00 10.00 10.00 I lOt I 0 0 0 0

T.. rKhl .... ~ 1.00 2.00 3.00 2 lot 2 0 0 a 0

ToI_ 1.00 733.27 11000.00 30 lOt 2t 0 a 0 0

X,/Io_lTotoil 1.00 3721.22 48000.00 48 lot 43 0 4 0 4

n-Ptoovlbenr ... 1.00 8168.20 130000.00 &4 lOt 60 a 0 a 0

S!mlyGlltll' Drane cernpound! luplkpt

1...2-oJahlor"~.M 82.00 840138.40 4700000.00 6 108 6 0 1 0 I

1.3-olcN.. __ 140.00 870.00 '200.00 2 107 2 0 0 0 0

1.4·OIehl ........... 80.00 31n8.87 240000.00 I 10. 8 0 I 0 I

2.4.01 .... thyfplwnol . 260.00 260.00 260.00 1 ,ot I 0 0 0 0

2-c"' .. oneJl/llhol ... ltOO.OO 1100.00 1100.00 I '0' I 0 a a 0

2-M.Ihy\n ..... h..... 48.00 241 ..... 310000.00 70 ,Ot 8. 0 0 a 0

4-MelI!'Ilel-noI 210.00 210.00 210.00 1 'Ot 1 0 0 0 0

4oNl" .. """", '600.00 1800.00 1800.00 I lOt 1 0 0 0 0

.................. 40.00 2823.'7 '1000.00 16 lOt '4 0 0 0 a

...... nop/JIhyItno 180.00 681.17 1100.00 3 lOt 3 0 a 0 0

AnlIY ..... 44.00 4114.78 60000.00 27 108 2. 0 0 0 0

...... IOIIItw..... '00.00 4437.68 84000.00 82 10' 67 11 0 10 0

... o\el,., .... 46.00 4168.40 37000.00 63 108 .8 3S a 33 0

.....III'_....hono ... 00 4680. t4 86000.00 61 108 n 11 1 I I

S.... olv .... IIIIO"/Io.. 210.00 3128.43 14000.00 28 108 28 a a a 0

I ..... ItI_....hOlW 82.00 .684.68 8"000.00 61 108 66 8 a I 0

IUlYI_,/IIIhthoI ... 220.00 220.00 220.00 1 108 , a 0 0 0

Corb ..... 61.00 3844.43 18000.00 7 lOt 7 0 0 0 0

CWV-" 170.00 6807.8t 87000.00 711 108 73 2 0 2 0

OI·J>obutyl,hI",l ... 82.00 180.40 410.00 6 1011 • a 0 0 0

0-"'-,/1 ,hlholot. 47.00 47.00 .7.00 I lot I 0 0 0 0

OU.,..o~.,hI""'hr"'''''' 63.00 2.71.112 21000.00 2. '08 22 I. 0 I. 0

OIM .... "" .. 47.00 2217.83 4300.00 e ,ot e a 0 a 0

Fluornlw ... 82.00 1816.14 1300.00 61 lOt 47 a 0 0 a

Fluor.'" 71.00 3448.« 17000.00 26 '08 23 0 0 a 0

Ind.noll.2.3· ... I.....ro.. 113.00 'U8.0' 14000.00 32 'OB 30 4 a 4 0

N·Nltr .. tdlel-nylem1rel" 380.00 76180.00 160000.00 2 108 2 a 1 a ,
No""",,,,,, 46.00 19632.77 240000.00 36 108 32 a 2 0 2

,,"", •• N.JOeI-"'" 76.00 6088.76 8600.00 4 108 • 0 a a 0

SM I.' PlOt for footnot ...
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Toblo 1-7. $\lmm...... r Dotoetod C_,8II_ 0/ AllC................ In S.II SImp," C.II,et8d a.,lno tho Ph .. , 'A Romodlollnvootl;otfon. Soy,,"", PI"", BIY"'''' N, .. J.rwy.

GIoIM'trlc· P.rcent of Hum.r of s.m,.. Num.... 01 S,mp'. Po,,,,", .r S...,pI. P...oe-~GfSIlTlIll_

t111n1mum tII• .., Mu:lmum N"",,", Dr N......... 1 Sompl ... ~h tx_InclNJDEP h_~NJDEP h~NJDEP booodlnoNJDEP

Q.... III- QuontIII_ Quontlllo~1o QU8nlllllllllo S.",pIoo av .... 'lmlo N.""''''dondol Imp.at 10 GrounlwiK.' N.... _I .. ImpoK1 to Groundwater

C_ c......,..llon Conc.mr.ci~ Concontrotlon Conc4Imr.tktnl _nod Concent, .. lorw Soil C~t8tI, Soil C,I.. rlo SoIl C~lori, SoU C,tt.rl.

Tot." for All Ar••• fcondnu.dl

Srr!Yolo!l1o Qyo""o com' .......' !l9l!lpllo....-1

~ ... !f.00 B043.04 84000.00 11 101 76 0 0 0 0

Pyr- 14.00 &70&.13 120000.00 I. 101 10 0 1 0 1

bIlIl:z.Ethy ... xyIlphthoioto 110.00 1336.17 8300.00 n 101 27 0 0 0 0

P_I_CB,1ua1lca1

'.'~.(lDD 4.10 2720." 16000.00 32 106 30 1 I , 1

4.'·.(lDE 4.30 31.02 280.00 33 10& 31 0 0 0 0

4,4!oODT 4.80 1718.&3 48000.00 27 10& 2e I 0 , 0

Ald,1n 2.10 21,110 "0.00 • 106 I 0 0 0 0

Aloct",·12&4 46.00 4&.00 46.00 I 10& 1 0 0 0 0

Alool",·1210 71.00 77.00 77.00 1 106 1 0 0 0 0

0 .... 1" 2.20 211.12 &800.00 20 10& n 1 0 1 0

End..... ' ... '
3.40 1&.46 36.00 4 10& 4 0 0 0 0

f.... uIf ... 11 20.00 20.00 20.00 1 10& 1 0 0 0 0

End.. "".., .... r... 24.00 24.00 24.00 2 10& 2 0 0 0 0

E_ 3.10 12.00 21.00 6 106 6 0 0 0 0

End"" _hydo 0.11 ".14 88.00 11 106 10 0 0 0 0

Endllnkot_ 1.10 11.11 74.00 16 10& 14 0 0 0 0

H,pl._ -we &.30 13." 24.00 11 10& 6 0 0 0 0

tIIolhoxV_ &6.00 263.00 1100.00 13 10& 12 0 0 0 0

oIp.... 8NC &.eo &.10 6.10 , 10& I 0 0 0 0

o/cII>Oo-CHard ... 1.&0 13.01 31.00 II 10& 11 0 0 0 0

N1HlNC 4.20 22.10 &1.00 3 101 3 0 0 0 0

_..c ........... 2.00 14.30 '800.00 23 '0& 22 0 0 0 0

)norpnp ""'lka'
101.00 &414.14 2UOO.OO 111 '12 II 0 0 0 0

Alumlrun
0.21 , "76 231.00 el 112 e2 0 0 0 0

Antimony
"10 38.38 "2.00 112 "2 100 41 0 44 0

AIMnIo
1.00 1&4.14 1280.00 112 112 '00 0 0 0 0

Boriurn
0.01 0.38 2.00 82 112 12 4 0 4 0

l .. yUlurn 01 112 43 0 0 0 0
Codmlurn 0.01 l.ee 18.40

112 IS 0 0 0 0

CoI.lurn 22t.OO '0781.11 '41000.00 "0
1.40 318." 6160.00 17& III 17 0 0 0 0

Chromium
1.20 21.U 142.00 112 112 100 0 0 0 0

Co~"t 112 100 I 0 & 0
C_ 13.00 414.02 24'00.00 "2

0.61 3.07 30.10 1& 112 14 0 0 0 0

CV....d. 32 ,,, 13 11 11 12 '2
H•• IWRnt clYomlU'l'l 1.00 31.113 2&3.00

110 112 81 0 0 0 0

Iron 2840.00 22171.73 '04000.00
4.80 131.17 7610.00 112 112 '00 22 0 20 0

LHlI
&3.10 4"1.81 38400.00 112 '12 100 0 0 0 0

tlloaMOl....
110.00 110 112 81 0 0 0 0

M... _ 8.80 171.10
0.'0 1.84 2',10 88 112 81 0 0 0 0

M.rcury 112 112 100 1 0 , 0

NI.... '
2.40 12&.36 2860.00

116.00 "0.6' 1&00.00 10' "2 81 0 0 0 0Pot __

0.14 2.88 33.30 83 112 .8 0 0 0 0

Solonllm &0 ,,2 46 0 0 0 0

Sll_ 0.10 0.71 6.10

1".00 &040.17 3e300.00 30 112 27 0 0 0 0

Sodium

s.. J_t pea. for '0 • .,_1 •• ,

GERAGHTY & MlLLER.INC. 0
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T_ 5.7. Summory 01Dotectod C........... I."" .1 All .C.... llUOnc.I" S.il S~. c.n.dod During '110p~_ IA _tlll .... dolll .... a.y.",," PI.",. s ...._. N_ J.rNY.

_m.' Pofcor1l.1 Number 0' S.mp_ Hum.... "".""' .. P."NftI DI Sempl .. P• .,wnt of $ernpI ..

MIrlImum M... MulMIJI"n Numbor 01 Numbor.' Somploo with El<_irCINJDEP El<_'ngNJDEP El<_ngNJDEP Ex_lngNJDEP

Q..... lII_ Ot.IonllflolM 0 • .,,111.\110 Q.Mlllloble Sompl. Ouomlllollie N-'lnklomlll lmlPlct to G,oundw.cl' N.",I\_lItloi Imop.d to QtMndw .. ""

C-m-t e_otlon Coaco"".. lon <:onc::entrltlon COI'leent,ItI01il ArloIVZod C, ... nu"'lorw SOil edt.rta Soli c.litrl. SoIlC.II.I. Soli ernerl.

Tot." for All Are .. (oontlnuedl

1norene. tmgr1uJI'Icentirgd)

TNlUun 1.'0. 2.23 3.70 • 112 7 4 0 • 0

V........... 3.TO n.n 'T3.oo '12 112 TOO 0 0 0 0

Zl.... 17.10 352.0T 8080.00 TTO 112 II' 3 0 3 0

"A~·HlIITank Ar..

Ys'.tI1t 0'A,ni5 Compound! k.g/kg!

2ol1ul-.o 8.00 8.00 1 4 26 0 0 0 0

ElhylHNono 4.00 810.00 2 • 60 0 0 0 0

H..... 17000.00 17000.00 1 4 25 0 0 0 0

Xt_IT0101l T.oo 810.00 2 • 50 0 0 0 0

n-PJ<Ipyl ..... "' 82.00 12000.00 • 4 100 0 0 0 0

!r!v04't!ft 0.' CpmllOl.CJdefwrls"
2·Momyl""",,,,*,,"" 780.00 26000.00 4 4 '00 0 0 0 0

_,,110", 1300.00 1300.00 I 4 25 0 0 0 0

B.l1Iol ...... HInII 410.00 .10.00 1 4 25 0 0 0 0

C/YpInO 400.00 1200.00 3 • 75 0 0 0 0

D_oIw .. 1180.00 "0.00
, 4 2& 0 0 0 0

1'1..... _ 1000,00 1800.00 2 4 80 0 0 0 0

N~ 470.00 6&0.00 2 4 60 0 0 0 0

p-,. 2800.00 4400.00 3 4 7& 0 0 0 0

no.oo 1&00.00 3 4 7' 0 0 0 0

,."....
p!!listd"t!c,. I."gl

8.00 21.00 • 60 0 0 0 0

4.4'-1)00 4 25 0 0 0 0

4.4··DOT •• 110 4.110

Inorg!P1le $mgi!ul'
3730.00 87TO.00 4 4 100 0 0 0 0

Alum_ 0 0 0 0

Mdmorw 0.41 2.70 3 4 76
4 100 2 0 80 0

.......... 0.00 88.80 4
4 100 0 0 0 0

8 .. lum 32.80 86.80 •
0.21 0.42 4 4 100 0 0 0 0

,.!VIII .. " T • 26 0 0 0 0

CodmIunI 0.T2 0.12 • 100 0 0 0 0

Coldum .... 00 1460.00 •
11.00 47.00 • 8 0 0 0 0

ChrOmium 0
••80 8.60 4 4 '00 0 0 0

C.bth 0 0 0
44&.00 4 • 100 0

C._ 80.10 17 17

H••• v~.nt clYomium 7.60 15.00 2 8 33 I 1

64.60 84.30 4 4 100 0 0 0 0M__

0.75 3 • 7& 0 0 0 0
0.12M.,cury 114.20 • 4 100 0 0 0 0

Nlokol T3.70 0 0

13800.00 23400.00 4 4 100 0 0

"a" • 4 100 0 0 0 0

113.80 612.00
Lood , 1160.00 • 4 100 0 0 0 0

784.00Moo_I"", T110.00 • , 100 0 0 0 0

P.''''''''' 640.00

500 1001 DOQ.'Of 1.01"01".

GERAGHTY & MlLLER, INC. a
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MInim ....
QUIl'llItI""

C .......... 'I ...

aeometrlc'
M...

Q_I-
c ......... etlon

M..... um
Quwlfi ....

CDncentr~,n

P.rotn' 0'
Somploo wl'~
Quol'lllfi""

CClf".c.ntretl ....

Number or Sam,l.
ExCMdlng NJDfP
N_~oeId.... I"

Soil Cll .. ,I.

~." •• '" ., Somploo
ExCMdI"ll NJDEP

Non-ReHfentf"
Soli Cll'on.

P.. .- oISompl_
ExCMdInv NJDE~

Imp'~ '1:0Oroundwet.
SoIl Crtt.,le

Number 01
Quon"I1 .

COnc8ntreri ...

Numb« or
s.mpl_
An.ly ... d

Number 01 s""pl_
ExCMdi"ll NJDEP

Imp8;! to OrourdwftW
Sail Crlt.,~.

InarpanfS' 1mqIM' Icontlrud)

_niLm
V.. odIum
ZIno

l·8utonol
2..eut-
2.........
4-M.li>yi·2_""""
Corban c11.uIfId.
Chl .... boo". ...
Etl1VlbenleN
Hex_
Tw.eN .... ",,",
Toluono
Xy_IT.I.11
........,.,11........

2 ... DIme1t>YfpNnoI
2·MothYln.....-no
4.M.lhylp_
II...... ","",
,,",nop/llllylono
Anlhr ......
....... I.,ontlw .....
a I.,py' ...
8 lIoln_on"" ..
....... iG.h,llPorylono
a..... lklll_ontho ..
C_oI.
ChrvMno
01...... 01••"1"""'·-.
I'I_M1lhono
FIuo ....
I-...n .2.3-ec1l1'Y"no
N.phth .....
Po", •• hI.. o",,"",,!
_noM"',no...,....
bIo12·El1>ylhoxyl1phll>.10l.

r.. tlcld .. !P'CB, lup,"'

4.4·.DDO
4.4··DOE
4.4··DOT

1.00
20.00
43.00

1700.00
3.00

31.00
21.00
11.00
2.00
3.00
1.00
1.00
2.00
8.00
4.00

2liO.00
76.00
210.00
no.oo
UO.OO
48.00
340.00
81.00
210.00
310.00
'2.00

280.00
680.00
270.00
180,00
260.00
630.00
60.00
7li.00
170.00
210.00
170.00

4.10
6.40

130.00

"A"·HIII Tank Araa lcontlnued'

1.00 I 4 2li
2li.20 4 4 100
224.00 4 4 lOa

Lube Oil /tir ..

1100.00 I 2& 4
82.00 7 26 28
31.00 \ 2li 4
21.00 \ 2& 4
11.00 \ 26 4
2.00 , 26 4

eGO.OO 8 26 32
4800.00 14 28 68

1.00 I 26 4
270.00 4 26 18

4700.00 10 26 40
8800.00 I 26 38

260.00 I 28 4
120000.00 14 26 68

2\0.00 1 26 4

720.00 2 2& 8
110.00 1 2& •
1300.00 6 2& 20

62000.00 \3 26 62
37000.00 \2 26 .8
28000.00 1& 2& 80
\0000.00 , 2li 38
27000.00 1& 26 80

280.00 1 2& 4
17000.00 18 26 72

10000.00 7 26 28
8300.00 8 26 38

lliOO.OO 4 2li 18
7800.00 7 26 28

26000.00 8 2& 2'
76.00 I 26 •

17000.00 1& 2& 80

IlIOOO.oO 20 26 80
1300.00 3 2& 12

8&000.00 9 24 33
31.00 4 2. 17

48000.00 2 24 8

a
o
a

o
o
o

o
o
o

o
o
o

0 0 0 0

0 0 0 0
0 0 0 0

a 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 Cl 0 0

0 0 a 0

0 0 0 0

0 0 a 0

0 0 0 0
0 0 0 0

0 0 0 0

3 0 12 0

\1 0 44 0

4 0 18 0

0 0 0 0

4 0 11' 0

0 0 0 0

I 0 • 0

6 0 20 0
0 0 0 0
0 0 0 0

1 0 • 0
0 0 0 0
0 a 0 0

0 0 a 0

a 0 0 0

0 0 0 0

1 , • 4

0 0 0 0

I 0 4 0

GERAGHTY & MILLER, INC. a
TI ERRA-B-000884
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Toblo 1-1. S.... "'..., of D.t.lItod C..... ""otl ..... r ~I ~_ In So~ s .... ,,'"" C.II_ During lho Ph_ II' fI."'O<lI .. 'rw.. dg.. ,.... Boy....... Plent. Bo, ...... Now J .... y.

Geometric' hrc:enlo' N.... ber ell"" .... Number.fll ....... P_c.nt of 5..." ..... Pe'_of ..........

MIni"' .... M.... Maim..... NLmlHlr of Number of $om ..... with ~NJOEP Exooedl"lllNJDEP .ExeoocIIncI NJDEP lx_IngNJDEP

Quonllfl_ Quonllflobl. OUontilioblo Quonllfloblo 110mI',"" C1uonllll_ N.... _onll .. tmPI~ to Ofo!lldw..,. N.... _ldontl .. lmotet to QrOU"dw ....

C.~ C..-nlJotion Cone_lIi.n COM4Int"do" Conc.ntr8tlorw An""'od C..... lllud .... S'"1 Crilort. s.~ Critort. Sol' cmort. So~C,II.".

lubl 011Ar•• (continued I

r::_'oldooiPCB. /ygt!cgl IConllnuocll

AAl,In 32.00 32.00 1 24 4 0 0 0 0

DI.ldrln 3.80 6800.00 4 24 11 1 0 4 0

endrln ....... d. 4.10 $.30 2 24 • 0 0 0 0

EndrinUl .... 11.00 74.00 2 24 II 0 0 0 0

H.ptlCHo, .pD'" 1.80 11.110 1 24 4 0 0 0 0

M.thollyotn, $3.00 83.00 1 24 4 0 0 0 0

.. pheoCI'1I.. d .... 12.00 31.00 2 24 II 0 0 0 0

.... "' .. Chlord .... 4.00 11100.00 3 24 13 0 0 0 0

Jno,,"'. 1mgJ1sg'

Aluminum 812.00 111000.00 23 24 .. 0 0 0 0

,lnl:'..._ 1.80 1.10 I 24 2& 0 0 0 0

-.. 4.00 20$.00 24 24 100 16 0 13 0

•• 11m 18.10 302.00 24 2. 100 0 0 0 0

BoryUi\Jrn 0.13 0." 18 24 76 0 0 0 0

Cod""um 0.11 n.lo 14 24 68 0 0 0 0

Colclum 74B.00 21600.00 23 24 ee 0 0 0 0

CIw_i\Jrn 1.40 131.00 32 34 0 0 0 0

C_ 1.20 27.70 24 24 100 0 0 0 0

C_ 11.80 322.00 24 24 100 0 0 0 0

Cy_. 3.80 3.10 I 24 4 0 0 0 0

Hox ........ 1"",_h"n 4.11 4.17 1 28 4 0 0 0 0

Iron 3840.00 1$200.00 22 24 12 0 0 0 0

L.od 4.10 1010.00 24 24 100 4 0 '7 0

MOIl_I"", HI$.OO 8800.00 24 24 100 0 0 0 0

24 12 0 0 0 0M ___
8.80 411.00 22

M.fC\IfY 0.10 $.110 21 2. 88 0 0 0 0

2.40 81.30 2. 24 100 0 0 0 0

Nlct ..
'.1_"'" 176.00 noo.OO 24 24 100 0 0 0 0

Sol ........ 0." 33.30 16 2. 13 0 0 0 0

0.12 0.&2 $ 24 38 0 0 0 0

Sllv.r
8od1um 7411.00 6$&0.00 8 2. 2. 0 0 0 0

1.60 2.10 2 24 8 1 0 4 0

ThoIll ....
VonocIIurn 3.10 210.00 24 24 100 0 0 0 0

22.70 1100.00 22 24 0 0 0 0

Zl".
Pier No. 1 Are.

vo!.t!~0rs'''' cornPcn.r:d' (uq/kgl
4.00 38.00 2 100 0 0 0 0

2·Iut.nono 60 0 0 0 0

2-1"01'."'1 17.00 17.00 2

'.00 &.00 2 &0 0 0 0 0

H.Il'" 2 60 0 0 0 0

ToI ...... 21.00 21.00
2.00 2.00 2 60 0 0 0 0

Xyt._ IT01111
26.00 2 60 0 0 0 0

"",,_I!>onIono 26.00

_1 .. 1POll.fOf fOOInOIH.

.".GERAGHTY & MILLER. INC. .....
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T_ 5.7. summ..., 01D~.C1'" C..-.. •• tl..... 01 -.n C_I_I. 50115-.._ CoiloCltldDurir1lItho P!>No I'" RomodI.I .... dgllllo... 8.......... Pili'll. S.y ...... Now J_y.

Cleomelrla1 P.fOlnt 0' Numbllr 0' s-n ..... N........ 01hml>IM Perc.nt 01s."pI. P....... 015 ... _

MlrIm_ M... Maximum Numbor'" NiI.n'IIber o' SompI.wlm b_lroNJOEP !lo_IngNJDEP b_IlVNJDEP b_IngNJOEP

QlWIdfI_ Quont!lloblo Ouonllll."" Quomllillbio Sompioo Ou""!llI_ N.... ~.. '"l'ld.. Imp.l:t tl) GrClUldw_ .... N__ " Imp.ct 10Qr-....:lw.cefC___
C_oti"" C_oI'''' C.......... t1"" Cone-nuatlorw MaIYZ'" Conotr1tr-'arw Soil Criterl. 80UCol_l. SoilCril.ol. SolIC.tI.n.

P"r No.1 Ar.. lcontlnued'

I!mhroleille Org.ne compotrd! lupht-- 1200.00 1200.00 1 2 50 0 0 0 0

..... l.l.nttr.... 6100.00 &100.00 1 2 &0 1 0 &0 0

...... I.I ..y.... 1200.00 4400.00 2 2 100 2 0 100 0

.......lbll-..-.. 1400.00 4700.00 2 2 100 , 0 60 0

..... II.h.llIoor/lono 1&00.00 2100.00 2 2 100 0 0 0 0

...... 0tI_1I'llho!w 1400.00 4800.00 2 2 100 I 0 &0 0

Chryoono .10.00 1400.00 2 2 100 0 0 0 0

O_.I••hIOlllhr_ .. 740.00 2000.00 2 2 100 2 0 100 0~-- 830.00 4000.00 2 2 100 0 0 0 0
FI__

1&00.00 1600.00 , 2 50 0 0 0 0

Indonol'.2,3·<dI ..Y'." 710.00 2000.00 2 2 100 0 0 0 0

PhonInthr ... 580.00 1100.00 2 2 100 0 0 0 0

Py, ... 710.00 4700.00 2 2 100 0 0 0 0

p!!Sldd .. rCB1 tuglkp)

.,4'0000 28.00 28.00 50 0 0 0 0

End.1n 28.00 28.00 50 0 0 0 0

.ners""!! fmpIkgt

AI"""""'" lB10.00 1710.00 2 2 100 0 0 0 0_.
7.10 31.40 2 2 100 1 0 50 0

8""_ 41.20 &1.30 2 2 100 0 0 0 0

.... yllh.m 0.12 0.31 2 2 100 0 0 0 0

e... ml .... 0.51 1.eO 2 2 100 0 0 0 0

C.ldum 5730.00 110000.00 2 2 100 0 0 0 0

C"'"_I .... 13.eo '3.10 I 2 &0 0 0 0 0

en"" &.20 1.60 2 2 100 0 0 0 0

e._ 13.10 "3.00 2 2 100 0 0 0 0

eyn,," 0.&8 o.n 1 2 10 0 0 0 0

2 100 0 0 0 0

Iran 8100.00 18300.00 2

ued 88.00 282.00 2 2 "100 0 0 0 0

MOll""''''
1st.00 &180.00 2 2 100 0 0 0 0

M__
&2.10 110.00 2 2 100 0 0 0 0

2.30 21.80 2 2 100 0 0 0 0

Mercury
Nickol 14.80 11.10 2 2 100 0 0 0 0

411.00 103.00 2 2 100 0 0 0 0...1_....
S.lorj ... 1.30 1.30 , 2 10 0 0 0 0

0.41 0.41 I 2 10 0 0 0 0

511....
13.10 23.40 2 2 100 0 0 0 0

Vonodl...,
122.00 281.00 2 2 100 0 0 0 0

Zinc

s.. I.. p~. fOt' 1ootf'tO'l: .. •

r.GERAGHTY & MILLER.INC. • .,
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T_II-1. l/Umm..... IO.t ... od C..-mlli.,," .r All COfW1i1....... ln Soil s""~'"" CoIr... od 0",1110 ,ho ""_ IA Ilomodlallnv .. tlallion, B..,._ PI." •. Boy_. N.... J .... v.

OtOfMh1c' fI.rcent of NlMnNr of 8.m,,_ Num.... 01 SOrn_ P........ o!S .... ~ .. P.r~nt ot 5."....

Mini"' ..... M ... M .. xlmum N'l.mlMrof Num~ro' S.~ ..... ltIl Excoodlna NJDfI' Excoodlng NJOfl' Exooodlna NJDEP Ex_1na NJDEP

Ouontlliobl. Ouonttll_ Ou.ntl"oI>" Qu_i'i.blt Som~ .. 0,,"",,'10\1" N......-d_l .. Impolet to Grounclw .... N....-kIon,l .. Im~.e:t '1:0 G,oL.l"dw~.r

C_It ...... C..... nlriltlon C....... trotlon Conc.ntrMlon Conc-ntr'ttcww AnoIYtod ConeemrltlON SoHCrrt.,I. Sol' Crite,11 Soil Crit.,I. Soil erl' .. '.

No.2 Tenk Field

Vo~8tU, 9'e,",9 ComPCMDl! lLafgl

2·aut ....... 31.00 38.00 , 6 20 0 0 0 0.....- 2tO.00 210.00 , 6 20 0 0 0 0

EtIlyl.......... 8100.00 8100.00 , 6 20 0 0 0 0

H.'lIC_ 3.00 7100.00 4 6 80 0 0 0 0

ToI...... 6000.00 6000.00 I 6 20 0 0 0 a

xv_IT"'" 3.00 38000.00 3 6 80 0 1 0 20

MI.. pyI .......... 280.00 8300.00 2 6 40 0 0 0 0

,,",Iy pI.ttlt organic Compowdt luglkgl

2·M.thy~ 6'0.00 110000.00 4 6 80 0 0 0 0

8.... 01.1 __ '00.00 '800.00 2 6 40 0 0 0 0

.......(.,""... 46.00 46.00 I 6 20 0 0 0 0

' ....o(IIllIuor- "0.00 170.00 , 6 20 0 0 0 0

"~'Ikllluor_ '10.00 '10.00 I 6 20 0 0 0 0

ClvyoOIW 210.00 2300.00 3 6 80 0 0 0 0

DI........ I•• hl __ no 63,00 63.00 , 6 20 0 0 0 0

DIllo .... luron 3'00.00 3'00.00 , 6 20 0 0 0 0

fl_ltIlho .. 82.00 82.00 , 6 20 0 0 0 0

Fluorono 1800.00 8100.00 2 6 40 0 0 0 0

NephlhoIono 2200.00 311000,00 3 6 80 0 0 0 0

-.no 100.00 11000.00 6 6 '00 0 0 0 0

Pyt- 81.00 14000,00 6 6 ,00 0 0 0 0

~12..£~lJi""'"lot. 220.00 2400.00 3 6 80 0 0 0 0

P!!Slclcl!!f!lC8. lugal

4.4·.I)OE 1,10 48.00 6 40 0 0 0 0

... ·OOOT 64.00 64,00 6 20 0 0 0 0

A1d~n 2.60 2.60 6 20 0 0 0 0

!nil......,.. luI'." 24.00 24.00 6 20 0 0 0 0

120.00 '20.00 6 20 0 0 0 0
MoIhoxycNGf
... "-'0........_ 3.00 3.00 6 20 0 0 0 0

6 20 0 0 0 0
... ,.8I1C 6.10 6.'0

InerpenlC8 Imglkp)
2620.00 '4600.00 6 6 100 0 0 0 0

Aluminum 0 0 0
8.10 18.20 • 6 80 0

An,lmony 6 6 '00 0 0 0 0.-....... 6.60 8.80
6 6 100 0 0 0 0

8.rknl 11.00 11.10
0.2S 0.1. 6 6 100 0 0 0 0

a.ryl''''"' 0.80 , 6 20 0 0 0 0

Oodmlum 0.80
'860.00 ."00,00 6 6 100 0 0 0 0

C.. oIum 0 0 0
C... omI .... 24.80 6'60.00 12 '2 100 0

8.10 14.80 6 6 '00 0 0 0 0

C.~111 0 0
38.'0 111.00 6 6 100 0 0

C_,
0.1. , 6 20 0 0 0 0

CVon/do 0.7. 30 30

H••• v..."t dvomlum 8." 266.00 4 10 40 3 3
6 '00 0 0 0 0

Iron 12000.00 63200.00 6

40.70 861.00 6 • 100 1 0 20 0

L.od

S,,'MI: PfGI. 'Of 'O~trlOl".

GERAGHTY & MILLER, INC. a
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lobi. &·1. ilUrIIm"'Y.1 D.IIClocI Corantrotl .... 01..,' CorwtlWontlln Soil SI",.100 C.lloetocl DurmI "" Ph_ III._III r....OO\'g.~on. loy"""" Pion•• loy"""". Now J .... y.

Geometric-' P"c.nt ... N.... bot .1 5.",.100 Numbll' of 5_ ..... Por...... r ......... Porconl of S.~

MInimum M... M.xlmum N.... bII' 01 Numbor 0' S_ ....... ill> Elc_ngNJDEP Elcoooding NJDEP boooding NJDEP Elc_ngNJDEP0_- O..... IfiOlli. CWontlnoblo Ouontl'llbl. Somploo Quonllllobil N........ ldontioi Im.. et I. Q.-.dw .. or N........ ldontlol ImpKl10 OrOU'"dw .....

C_I_ e- ......C..... ntr .. lon Cone."'lI'~t.n Coneentfldonl Anol\'locl Co_'_ s.n Cr"",," SoH Cr•• I. soil Crltorl. Soil Crltorl.

No.2 Tank field (ccntlnuldl

lnorp""" !mgIkpllc.,ntjnuodJ

MOll ....... 2010.00 22600.00 6 & 100 0 0 0 0

Mona __ 11.20 402.00 & & 100 0 0 0 0

M ......... 0.14 Hi.40 4 & 10 0 0 0 0

HI..... 28.10 301.00 & & 100 0 0 0 0

PoI_ ..... 343.00 tol.OO & 6 100 0 0 0 0

,.,..." 1.30 1.30 , & 20 0 0 0 0

611•• 0.2& 0.7e 2 8 .0 0 0 0 0

Tholl"'" 1.20 '.70 2 6 .0 , 0 20 0

V...... I.... 41.30 373.00 6 & 100 0 0 0 0

llnc 64.70 308.00 & & 100 0 0 ° 0

Alphllt Plant A, ..

viI,t!$tI 0reme c!T!!!Ur!I' luglkgl
, , I .1.Trl""' .... lhono 2800.00 2800,00 , 1 ,. 0 0 ° 0

2..... ..- ' •• 00 ' •• 00 2 7 28 0 0 0 0
1__

2,00 2.00 I 7 ,. 0 0 0 0
ChI. __

2.00 8IlOO.00 3 7 .43 0 , 0 I.

Elhylllonz ... 8.00 8.00 2 7 2. 0 0 0 0

H ........ 1.00 3&0.00 3 7 .3 ° 0 0 °
1_ 8.00 300.00 l' 7 18 0 ° 0 0

Xylo_lT.III, 7.00 1•• 00 1 7 18 0 0 0 0

4 7 61 0 0 0 0
""PropriMN: .... 8.00 .0000.00

!!miytletf!e D'p,nlc ComPoted! t!Al"'}

.000.00 17000.00 2 2& 0 0 0 0
1•• ·DlchIor_ ... 83 0 0 0 0
2-M01h1'l~" 2300.00 '.000.00 6

2 2& 0 0 0 011.__
3100.00 0200.00

26 0 0 0 0
Anthrouno ltO.OO 3100.00 2

7& , 0 '3 0
...... 01.1"'" ...._ .. '.0.00 8300.00 I

110.00 1000.00 • 60 • 0 60 0e-.I.' •.,.,... • &0 0 0 0 0
I_olbl_ontho .. 800.00 "00.00

31 0 0 ° 0
1I", .. la.h.II..,yt ... 110.00 2100.00 3

80 0 0 0 0
a-._ontho .. 800.00 2800.00 •

180.00 13000.00 8 ,. 0 0 0 0
C..........

2 26 1 0 13 0

DibMw.C.,hl.--- 380.00 1100.00
13 0 0 0 0

Di~afur.., 0300.00 0300,00 I

180.00 6800.00 • 80 0 0 0 0
FI_ontho.. 13 0 0 0 0
fl .... _ 2tOO.00 2800.00 1

Ind ... c, .1.3·odl,. .... .70.00 1IlOO.00 3 • 38 0 0 0 0

H"""'h'lIlnO 10000.00 10000.00 I 8 13 0 0 0 0

1 8 13 0 0 0 0

P.nlochl".DhonoI 1400.00 1400.00
28000.00 8 I 7B 0 0 0 0

I'honont/Yono 117.00 0 0 0

Pyr ... &00.00 12000.00 7 8 118 0

11100.00 3 • 311 0 0 0 0

bloI2·£lhylho""Qoh'hol". &10.00

$M 1111._ ,.. '~.InO~".

.ft.
GERAGHTY & MILLER. INC. .. .,

TI ERRA-B-000888



TI ERRA-B-000889



PIO' 10 of 22

T.bIo 6-7. Surn"'"'l' .' 0._0<1 C_""olI ... of Ill' C.notil ...... In S.II S ....... CoIleO\Od Durl"'l tt. _ IA lI .... odlolln ... tlgotion. BO\fon.... P1ont, B-renno. N... J_t.

Gliometrlc:' P... c:enl af Nt..ImbH ft' Sam.l_ Numbo<of s .... ol.. P.,...... , Som'" P.,oem o. 11m'"
Minimum M.... Moxlrnum Number of N..."t>or of Sompl .... ~" ~ooodi"'l NJDV' £X_InvNJDEfO £X_lna NJDEP EJ<ooodl"'lNJDEfO

QL.ontlflobl. QUtnllfioblo Ouontlflobl. Quentlliobl. Som'" Ouontlfl.ble N.... llooI_loI Irnpeat •• OrounclWMw N.n-IIooldendoi Impect ta Ground .........

C_ll\IOnt Co......mlltia" ConCllf'l'treiCiln COnoll"ll'lI'tfon Cancentr.-th.IW An.I,," C._oti ..... S.II Ci~orl. SollC_. SoIl CrlIorl. Soil C'k.rI.

AV·G.. T.nk field lcontinuedl

"mfyctl!Sl!! Dmejs ComP9tc1, !ugly'

2-Ch1 .. .....- 1800.00 1100.00 1 8 17 0 0 0 0

2~othylnlllhlNlo"" 120.00 46000.00 4 8 17 0 0 0 0

"'--"tho ... • •• 00 ".00 1 8 17 0 0 0 0
Armlr __

*20.00 2100.00 4 8 87 0 0 0 0

1Ie.... '.lonthr-. 1'00.00 1000.00 6 8 83 1 0 17 0

""""PI'"M 1300.00 12000.00 & 8 83 6 0 '3 0

...... fblfluoromtwno 1100.00 "00.00 4 e 87 1 0 17 0

h....llI.h.f1pory1ono .eO.OO 8100.00 4 8 87 0 0 0 0

.......00_........ 1100.00 1700.00 4 8 .7 1 0 17 0

e",,",," 140.00 12000.00 8 8 100 0 0 0 0

oI-HutVl phlholoto 17.00 87.00 1 8 17 0 0 0 0

C_.Io.hl __ 780.00 8400.00 2 e n 2 0 n 0

Ci_.I ..... 1100.00 1100.00 1 8 17 0 0 0 0

Ruoromhono 1200.00 8000.00 4 8 e7 0 0 0 0

1'1_ 130.00 6000.00 4 8 87 0 0 0 0

1_1.2.3 .... '.V'.... &00.00 4100.00 4 8 87 1 0 17 0

PhonInthrono 1200.00 14000.00 8 8 83 0 0 0 0

Pvr- "0.00 11000.00 8 8 100 0 0 0 0

fI"'!eldMtPCII b!rJlqJ
4,4'-DoE 11.00 14.00 & 20 0 0 0 0

4.4·-DoT 8.10 8.10 6 20 0 0 0 0

""""" 17.00 17.00 6 20 0 0 0 0

EndwuII.nl *.40 3.40 & 20 0 0 0 0

ENrln oIdohydo 21.00 21.00 6 20 0 0 0 0

Endlln ....... 3.va 3.10 & 20 0 0 0 0

M.tfIoXY""''' 170.00 170.00 6 20 0 0 0 0

..'h..ChI ......... &.00 6.00 6 20 0 0 0 0

.... "' .. CNOfdtnI 2.00 2.00 6 20 0 0 0 0

In,rp'n!e hnqOtqI

IIIum1num 1110.00 7600.00 6 6 100 0 0 0 0

2.70 68.70 3 & 80 0 0 0 0
Amh"o"y 100 3 0 80 0-~ 6.00 237.00 6 &

34.10 76.60 6 6 100 0 0 0 0

.Ot""" 0.30 2.00 4 6 80 2 0 40 0
,.ryllium

0.48 2 6 40 0 0 0 0

Cod"'I"'" 0.36
478.00 11100.00 6 B 100 0 0 0 0

e.lclurn 7 100 0 0 0 0

Chrorn""" 18.20 1870.00 7
6 6 100 0 0 0 0

C,""t 4.60 28.80
84.00 364.00 6 6 100 0 0 0 0

Copper
78 .• 1 2 II 33 , 1 17 17

He:lf:IYII_nt c....ornl'Lln'l 7.04 0 0 0

"-0" 12100.00 4&1100.00 6 6 100 0

170.00 61&0.00 6 6 100 2 0 40 0

l.od
2118.00 7160.00 6 6 100 0 0 0 0

MOl"'''''' *08.00 6 6 100 0 0 0 0M.,..... 12.10
0.18 6 B 100 0 0 0 0

M.reurv 0.17
140.00 6 6 100 0 0 0 0

Nleiclll 16.&0
B 100 0 0 0 0

P.t_iurn 477.00 .n.oo 6

941. IMl p.eg:. for foomot-. VGERAGHTY & MILLER.INC.
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Tlill. 6·7. Surn",ory.' Dot.~ C",,_-.t ... " All C... tIl_ln S.. I So"'''' C.lloec'" DIJri"ClIM Ph... 1A",",0<I10IInvootI8111"". Boy.... PI.",. B.y ...... Now J .... y.

O' ....... rlo£l.' ""........ " N""",,",r 0' S."pI. N..."ber of 5.-m ..... P.reent .., St:Mo'- Pot .. ", of Som_
MInimum M.on M"'m"", NumNrof N.... l>or.f 5.",,",140wi'" beNd"'" NJDEP Eot_I",NJDEP Eot..... ''''NJDEP Eot_I"ClNJOEP

QUM1Iln_ O_II.bl. OUontHi_ Ouontifl~. Som ..... OuontHIobI. N__ id.,,0111 Impact to Groc.,Ih,,'.r
N__ nlIli

'mltKt to Oroundw ... r

C... t1tuonl Concol\ll'otl ... Concon\retl"" C~nl:rwtl.l"l Concentr.c+ .... Moly .... CQr1OMWr.-t:lorw 5011Cr~.r1. Soil Crite". SDoU enter'. SoH Crlt.tt

AV·Q •• T.nk FI.ld Ccontlnuedl

In"9 ...... lmallsql

Sol ........ 1.00 4.:10 4 6 10 0 0 0 0

SIIv" 0.28 0.6:1 2 6 40 0 0 0 0

ThIIW .... 3.40 :1.40 I 6 20 I 0 20 0

V_I.... 10.60 "1,00 & 6 100 0 0 0 0

line 146.00 8:13.00 6 6 100 0 0 0 0

Euon ChemIc •• Pllnt

yal!!!l. 0' ....' CompaLoftde bS1kq1

e.... '" 4,00 43.00 3 B 10 0 0 0 0

Cn"" dliNlidto 2,00 2.00 I 6 20 0 0 0 0

Chlor_'" 8.00 880000.00 & 6 '00 I 2 20 '0

£IhyllMnn .. 4,00 '3000.00 3 6 80 0 0 0 0

H...... 4.00 110000.00 4 & 80 0 0 0 0

T.lu. .... 3,00 , 1000.00 :I & 80 0 0 0 0

Xy_IT •• oI' 8.00 48000.00 3 I; 80 0 , 0 20

~r-'bon .. ". 4,00 1100.00 4 I; 80 0 0 0 0

Stm~yol"'" Orp.nh: Compound! k.gl!tq,
4100000.00 4700000.00 I 6 20 0 I 0 20

1,2·01 ..... _'"
1.3-olohl .......... '" 1200.00 1200.00 I 20 0 0 0 0

eo 0 I 0 20
, ,400lcHor_ 820.00 240000.00 3

2-MOIhylnoo/1lNleno 8:10.00 12000.00 3 eo 0 0 0 0

2 40 I 0 20 0
e...... I_ ....... 2800.00 27000.00

3:1000.00 33000.00 , 20 , 0 20 0
.......lpl"-

30000.00 2 40 I 0 20 0
..... 11>111_-'" 1400.00

'3000.00 13000.00 I 20 0 0 0 0
8 ... ~.n.1I...,.,.1o ...

28000.00 2 40 , 0 20 0
.... 011<1-- .... 1400.00

1300.00 21000.00 4 80 0 0 0 0

CI-rIN'" 21000,00 I 20 , 0 20 0
Oi....... l••hl_ ...... 21000.00 0 0 0

840.00 840.00 1 20 0
Ph_ ....... 0 0 0

2700,00 2700.00 I 20 0_ ....
20 0

13000.00 13<100.00 1 20 I 0
Ind_II.2.:kdI.v ......

240000.00 2 40 0 , 0 20
Noohth.- 7&00,00

8000.00 4 80 0 0 0 0
P_"',", 8ao.OO

4 80 0 0 0 0
Pyr.... 170.00 4300.00

P!IOSlel<l.. IPC8. Iw/kal
48.00 3 & 80 0 0 0 0

4.4'·OD! &.30 0 0 0
110.00 , '0.00 I 6 20 0

"I~rln I & 20 0 0 0 0
E_u1lonl 36.00 36,00

2 I; 40 0 0 0 0
!ndfin k.l_ 1.70 16.00

81.00 I II 20 0 0 0 0
MoIh.,..,.hIOf 91,00

38.00 , I; 20 0 0 0 0
38.00"'-,-Chlord"" 83.00 , & 20 0 0 0 0

Gorn", .. Chlord"" 63.00

s.. f_t p... 'or roolnot_.

GERAGHTY & MJLLER, INC. a
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Toblo 6·7. SummOf}' 0' Do'oetod C..--.trltl_ .f All C_I ........ In SOU Som~ coIl ... od Durl.. tho Ph_ I" Flemodloll ...... Ig.. lon, Boy..,no PI..... B...... MO, N... Jo_y.

OH1TI .. ric' P... eent of NUI'I"IMf 0' S.-n~. Num"'r or 80m'" Per_.,. of S""'" P.,CM'It of $.,.",1 ..

MI"'m"", Moon Maim..." N_ ... ral Num"'r" SomplM wilh EM_ ... NJDEP ~I .. HJDEP £Xoooding NJDEP EMooodInvNJDEP

Quontlll"'''' Quontl'''bl. 0.....1'1"'11 Ouo",lIlobl. Somp"," Ou_'111>1o Non-11M_I" ImlPact 1:0 Groundw It""
N___ loI

Imp..:! to Groundwl't"

Conotll.-l Cencelltf.U&fI CDnCemftrdOl'l Con~r.ron Conc:encntlerw Anolyzod Co_oil..,. Sol Crl •• rt. SaIl Cfl",rl. SoU CrlIorl. 5011Cm .. l.

Exxon Chemlcala Plan1 !con11lUJedl

I"lreve "+pI
A1_ MI.OC 3870.00 6 6 100 0 0 0 0

Antlm.ny 1.80 42.60 2 6 40 0 0 0 0

Ar .. nlc 11.00 207.00 6 6 100 4 0 80 0

a_ e.oo 81.80 6 6 '00 0 0 0 0

B.,..,U ..... 0.07 0.23 3 6 110 0 0 0 0

Codmfum 0.38 0.38 1 I; 20 0 0 0 0

Col"'''''' 307.00 20300.00 6 6 100 0 0 0 0

Chr.ml ...... 3.10 130.00 I 8 100 0 0 0 0

Coball 4,40 •. 80 6 6 100 0 0 0 0

Co_ 110.00 1480.00 6 6 100 1 0 20 0

CyonlcM 0.88 0.e8 I 6 20 0 0 0 0

H........ r.m moml..." ".14 11.84 I 7 14 1 I 14 '4

Iron 8680.00 24800.00 6 6 100 0 0 0 C

l.... 26.80 380.00 6 6 100 0 0 0 0

1.11\1_1 ...... 13.80 3010.00 6 6 100 0 0 0 0

1.1... ..- n.20 '07.00 6 I '00 0 0 0 0

M.rcwy 0.24 2.00 4 6 10 0 0 0 0

Hloke! 2'.20 70.9C 6 6 100 0 0 0 0

Por __ um 431.00 1830.00 4 6 10 0 0 0 0

Solonl"", 0.113 2.80 4 6 80 0 0 0 0

511_ 0.'8 0.47 3 I 80 0 0 0 0

5~um 788.00 8900.00 2 6 40 0 0 0 0

Tholll..... 2.70 2.70 1 1 20 , 0 20 0

Vonodl"", . 10.10 381.00 6 6 100 0 0 0 0

Zlno ".70 476.00 6 1 100 0 0 0 0

No.3 Tenk Field

Vol" OmMa cpmpeunc!' (!.!lkql

710000.00 780000.00 1 '4 7 0 0 0 0

1-11",.,,01
26.00 41.00 3 14 21 0 0 0 0

2·8"'onono
11000.00 18OCO.00 I 14 7 0 0 0 0

Aoatono 2 0 14

'.rono 6.00 "000.00 6 14 38 0
7 0 0 0 0

C.rbon dloul'ld. 2.00 2.00 1 14

10.00 110000.00 I 14 31 0 2 0 '4

ChloroblNono
10.00 38000.00 8 '4 43 0 0 0 0

Emyl....... no 14 so 0 0 0 0

H.~.... 23.00 120000.00 7

1.00 430.00 6 14 31 0 0 0 0

T.I .. "" 67 0 I 0 7

Xyl._ IT.",,, 7.00 42000.00 8 14

37000.00 '0 ,4 7' 0 0 0 0

...."rOPvlbllnu", 48.00

9sm~yo!,dJ. Ora!nis CWpoupd! Ma&ll
82.00 1600.00 3 ,4 21 0 0 0 0

1.1·DlchlOl._'no
140.00 140.00 1 14 7 0 0 0 0

1.3·Dlehl.' ........ ""
80.00 16000.00 4 14 2& 0 0 0 0

1•• ·Dlchlor ........ no 3'0000.00 13 14 &3 0 0 0 0

2-MOIhyln.,nmllono .8.00
2100.00 4 I. 2t 0 0 0 0

.... ""aphl .... no 40.00

8M IMI P-.gI. tor 'Dotnot ... .n.
GERAGHTY & MILLER. INC. ....
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r.I.I-7. s..nm.., 01 l)ol.c:lod C..-.-ot'''' '" All C_I,_1n 9011, ..... Colloetod Ouri"Cl',," P..... IAA_I" I"""'!gotl.n. 8OV.n.... Piml. a.,."".. Now J .... ,.

Q.omMrlc~ P.,ant ot N...,""ol , .......... N.... bor 01 Sompl.. P.r'C*nI 01 Sempl .. Po", ..... 01 Som"

Mlnlmum M.on Mall"l"lUift Hum_fa' Numbor 01 S_' .. wllh E• .-II'lllNJOEP Eo......... NJOEP h_II'lllNJOEP &_lrqNJOEP

Quont!flolll. 0 ...... 111... Ouondlloll .. Q"""III.I. 5..... Quontlllob" N..,.,.1Iooid..... l.. ImpR' to (JrOU"ldwllter Nonol\.. -..I .. 'mpaet to Groundw ......

e-tJtuon't ConCllfltr.tlen Conetr1'tretion Conc4Jmr.to" Conoentr~~ _y>od C~retlo ... Soil C~lorl. Soil C,ItorI. Soil Crfwl. SoH em.tl.

No.3 Tllnk Flllld Icontlnulld)

Somlyol'UIo Ore"'" Comp ..... "",il!g!-- 48.00 130.00 2 14 '4 0 0 0 0

8.... 01.' ........ - 200.00 1700.00 7 14 60 0 0 0 0

11.... 01"""" .... 130.00 2100.00 e 14 43 3 0 21 0

1I.... II>Ifl_.,t/ltnt 370.00 2100.00 $ 14 43 0 0 0 0

8... 0Il.h,I~ .. 0.00 2100.00 2 '4 14 0 0 0 0

1I..... Ckllluoront ..... 420.00 2100.00 e 14 43 0 0 0 0

C_. 6'.00 11.00 , 14 7 0 0 0 0

C"","no 310.00 3200.00 7 14 10 0 0 0 0

0..........,,1 ""lhoIot. "0.00 110.00 , 14 1 0 0 0 0

O_ .... hl ............. 110.00 2300.00 3 14 21 1 0 7 0

Fluortn'thtno 240.00 2200.00 I 14 38 0 0 0 0

PI...,. .. 2500.00 8700.00 3 14 21 0 0 0 0

Indtnol I .2.3,"'1.1'1'_ 88.00 '800.00 8 14 38 0 0 0 0

N... I..... od....,..,.,.-II' 150000.00 150000.00 1 14 7 0
, 0 7

N'"""' ....... 84.00 1'000.00 I 14 67 0 0 0 0--- 310.00 14000.00 lZ 14 88 0 0 0 0

P'fI- 340.00 3000.00 7 14 60 0 0 0 0

bltI2·ElhylhollYllphth ..... 110.00 110.00 3 14 21 0 0 0 0

P!!llc_IPC" '!!IS!
••• ·0000 •• 80 210.00 6 13 31 0 0 0 0

4 •• ·0001 4.30 210.00 '0 13 77 0 0 0 0

4.4·000r 17.00 2110.00 4 13 3' 0 0 0 0

Aldri" 2.10 41.00 3 13 23 0 0 0 0

O~dri" 2.20 1.10 2 l3 II 0 0 0 0

E...... 7.30 7.30 , 13 I 0 0 0 0

End,," oIdohydo 10.00 10.00 I 13 B 0 0 0 0

Ind.ln Iuo.ono 11.00 11.00 I 13 8 0 0 0 0

M....... ' ......, 210.00 230.00 2 13 '8 0 0 0 0

oI.h .. IIHC 6.$0 1.80 1 13 8 0 0 0 0

alphooCl'lord_ 2.30 11.00 6 U 38 0 0 0 0

.... O"IIHC 4.20 4.20 1 U 8 0 0 0 0

,.,.,.,. .. CWDtd.". 6.00 23.00 4 13 31 0 0 0 0

hesenla Impt!!pl

Aluminum 108.00 13100.00 '3 l3 100 0 0 0 °
..... 1"'."' 1.10 108.00 12 l3 12 0 ° ° 0

AroonIc 2.00 372.00 13 13 '00 1 0 64 0

lIoolum 7.10 102.00 13 13 100 0 0 0 °
8.ryllium 0.'4 '.60 8 13 82 1 0 8 0

C.. c1...., 228.00 67.00.00 13 13 '00 0 0 0 0

C....... lum 10.00 4670.00 21 2' 100 0 0 0 0

Colo.n 4.30 128.00 13 13 '00 ° 0 ° 0

CooPt. 13.00 712.00 13 '3 100 l ° 8 0

H,xlY .. 11ItTtc:.... omlum 8.20 213.00 & 18 31 • 4 26 26

Iron 8180.00 11100.00 13 13 '00 0 0 ° 0

Lttd 8.10 2480.00 13 13 '00 1 0 8 0

MOII-'um '21.00 31400.00 13 '3 100 0 0 0 0

Monv- 43.00 412.00 13 13 '00 0 0 0 0

See I.. t p''''. for fOO1notH,

GERAGHTY & MILLER. INC. a
TI ERRA-B-000893



PI". 140122

T"'10 5-1. S_mary 01O,,"etocl C__ Itl... of ....1Conotkuonn I" Soli S_p1 .. Colleetocl Ourl"" In. _ IA Romldlel InvtotlQItI .... SOY..... 'lorn. S,yonno, Now J.INY.

Oeom.trle' P",c:.nt of N..."ber 0' :SImp_ NLnlwoIS_p!400 ,..,.."t.,S_p!400 Por.. nt .1 s-n ......
Mlnfml..-n M.on M"",murn N_.' Number or I_pl_wl'" ExCMdI""NJO£P Ex'- .. NJOEP ExCMdIIliilNJOEP bCMdI .. HJOEP

ollOMln..... OIJIntlftlblo O\Jontllllblo ount'i.bIe s.mp;. Quinlin,,,,. N_~_ldeml" Imp", to Oroundw.c«
N__ ldonIlai

tmpllCi I. QrOU"'d'wift_

C.-t_ C_,otl<wl Conantrldon Concentrltlon C"""'''IlI0n0 _YI'ocI C~ntrltl .... Se;I C,lwl. Soli Crlierl. Soil ent.,l. SoIlC,".n.

No.3 rink Field loontlnued)

'nraenlp 1mp1t41 ~Dond""'l

Mer....., 0.11 7,'0 10 13 77 0 0 0 0

NicUl 22.40 2160.00 13 13 100 I 0 I 0

P.I-",", 240.00 1370.00 13 13 100 0 0 0 0

$eIonILnl 1.10 •. 20 3 13 23 0 0 0 0

Sllv« 0.17 0.'1 3 13 23 0 0 0 0

Sodium 1120.00 7120.00 I 13 8 0 0 0 0

Th"~um 1.10 1.80 2 13 16 0 0 0 0

V",odI"", 11.70 813.00 13 13 100 0 0 0 0

ZInc 46.40 421.00 13 13 100 0 0 0 0

G"n,,"1 rink Field

V01.tll. Ora.nls comPauod. 'ycrlkgl
2·8U1OnOnO 2.00 66.00 7 24 21 0 0 0 0

4·M.lhy~2 .... ntonono 0.00 leo.OO 3 24 13 0 0 0 0

A_tON 0.00 170.00 2 24 8 0 0 0 0

"N'''' 1.00 4:/0.00 4 24 17 0 0 0 0

CH.,..,. .... 2.00 40.00 3 24 13 0 0 0 0

CNarorarm 0.00 43.00 1 24 4 0 0 0 0

Ethyl ...... _ 0.00 8800.00 .3 24 13 0 0 0 0

H.x_ 1.00 • .00 II' 24 87 0 0 0 0

T.".oHoroottwno 0.00 3.00 I 24 4 0 0 0 0

ToI..- 1.00 3800.00 • 24 38 0 0 0 0

Xy_lToull 4.00 28000.00 • 24 38 0 1 0 4

...PrOVflM"''''' 1.00 13000.00 8 24 33 0 0 0 0

$ermvD!'tl'- OrslNe Compa'"*' 'yptkg!

2·M .. hylnop/lt_ 81.00 110000.00 11 23 47 0 0 0 0

4.Nl"""",,,,, 0.00 1800.00 I 23 4 0 0 0 0

Acon..,ntt.N 4800.00 11000.00 2 23 8 0 0 0 0

An\hr ...... 44.00 2&00.00 8 23 28 0 0 0 0

8.nro(.~W'lt"'..... 140.00 1800.00 18 23 70 0 0 0 0

B.... oC.lpyrwlt 80.00 1100.00 13 23 67 4 0 17 0

B.... OCbln-onlnono 88.00 2700.00 18 23 70 0 0 0 0

...... IQ.h.Ill'O'l'- 0.00 420.00 2 23 • 0 0 0 0

.......lkllluo'.",- ... 00 2800.00 18 23 70 0 0 0 0

ButYl ...... '11 pl1Ihal.l. 0.00 220.00 1 23 • 0 0 0 0

Corb.. oI. 0.00 &10.00 2 23 B 0 0 0 0

ChryHno 170.00 8400.00 18 23 78 0 0 0 0

DI.... bueylphI",,". 0.00 410.00 3 23 13 0 0 0 0

O' ....... I••hl--- 0.00 340.00 2 23 B 0 0 0 0

011...... ' .... 0.00 47.00 1 23 4 0 0 0 0

180.00 2300.00 17 23 74 0 0 0 0

F1"""~
Flu ....... 11.00 17000.00 3 23 13 0 .0 0 0

'""_11.2.3·ctI1'.,. ..... 63.00 310.00 e 23 28 0 0 0 0

N·Nlttooodlphonyl_I ... 111 0.00 3BO.00 I 23 4 0 0 0 0

SH 1011POO" lar 'ootnol ...

GERAGHTY & Ml LLER,INC. 0

TI ERRA-B-000894



O,,~,h:=~
M.on

Quontinoblo
C~'OIlon

MU:lmum
Quontiliobl.

CGnClntratlon

Numborof
Qu... t1l1ob1.

Concentr.tiON

P.cent af
Sompl.. wl.h
Cuel1tm.bl.

(once""oIl .....

Number 01 S .... pIoo

hoo8dl,.NJCEP
N_ooId .... lol

Soil CrIIOlI.

N.... bor of Somploo
booocllna NJD EP

Im • .ct to GrO'..rdwllter
SoliCrtt ... l.

Por-. of Somp_
hooocll .. NJDEPN__ ntJol

SoliC,Ito".

p"otrft of S."pI.
Exoo8dlnaNJDEP

I_oollo 0..........01.
SoliCrII.I.

G_neral Tank Field Icontlnll4ldl

S!mIyol.,U. 0'''"'9 Compound! ''''tkli (contmu.dl

N III!ltheiono 46.00 24000.00 I 23 31 0 0 0 0

' .... hI•• pIhonol 0.00 11200.00 1 23 4 0 0 0 0Pho__
.11.00 46000.00 '8 23 70 0 0 0 0

Pyr .... 64.00 16000.00 19 23 13 0 0 0 0

1IIo12·llhYlhoxyIlphtholol. 120.00 2300.00 12 23 U 0 0 0 0

Patldd.tpCB. fypttsl

4 •• ·.DDD 7.10 , 10.00 '0 Z. 42 0 0 0 0

4.'·oDDI '.110 311.00 10 24 .2 0 0 0 0

••• ·oDOT '.10 3l1Q.00 13 24 6. 0 0 0 0

Aldrin 3.00 3.10 2 2' 8 0 0 0 0

DlokIrin '.00 32.00 II 24 38 0 0 0 0

End_fon' 0.00 6.40 , 2' 4 0 0 0 0

Endrln 0.00 3.70 , 24 • 0 0 0 0

End,I" .ktohy<j. 0.00 28.00 4 24 17 0 0 0 0

I"" ....... lonl 0.00 1.40 2 24 8 0 0 0 0

HoplocH .... ""xldo 0.00 24.00 3 24 '3 0 0 0 0

M_Y_ 0.00 210.00 3 24 '3 0 0 0 0

.. pha-ChI ......... 1.60 l.lIQ 3 24 '3 0 0 0 0

..... mo-ChI ........ 2.20 76.00 12 24 60 0 0 0 0

'"0I'2-P Imp!klt'
Ah•."I.....,. 1070.00 11000.00 3' 31 '00 0 0 0 0

Antimony 0.27 231.00 .21 3' 14 0 0 0 0

~....... 1.80 42.20 3, 31 '00 7 0 23 0

8 ....... 24.60 &210.00 31 3t '00 0 0 0 0

Boryl...." \1.13 l.30 28 31 10 , 0 3 0

e_ .... 0.011 11 .• 0 17 31 61 0 0 0 0

e........ 1182.00 27700.00 31 3' '00 0 0 0 0

ehroflllum 8.10 1110.00 38 38 '00 0 0 0 0

e....011 3.00 842.00 31 31 '00 0 0 0 0

Co"""r 21.40 1610.00 3' 3' ,00 2 0 8 0

CY..... 0.84 2.20 ,. 3. 36 0 0 0 0

H...... nt ctvaml\.m 1.00 41.'0 '0 19 63 4 • 2' 2'

1'0" 6230.00 104000.00 31 3' 100 0 0 0 0

l.od 11.00 7610.00 3' 3' 100 12 0 31 0

MOl_turn 334.00 28100.00 31 31 tOO 0 0 0 0

M,"",""," 26.10 474.00 31 3' 100 0 0 0 0

Mor ...... 0.1.2 8.00 27 31 17 0 0 0 0

NI_ lS.OO 1620.00 3' 3' '00 0 0 0 0

Po_ 300.00 8'00.00 3' 31 100 0 0 0 0

0.74 '.30 23 31 74 0 0 0 0

Belonlum
0.24 4.60 It 31 8' 0 0 O· 0

SI'_
Sod...." 1240.00 36400.00 U 3' 31 0 0 0 a

12.30 400.00 3' 3' '00 0 0 0 0

Vonodlum
17.10 8080.00 3' 3' '00 3 a '0 a

Zinc

s.. 1M1 p.ea- for footr1OsM.

GERAGHTY & MILLER,iNC. a
TI ERRA-B-000895



P.g. 16 "f 22

Oeometl'h,'
M...

Cl\JoI'Ilflobi.
CorQrrtJltlon

M.. I""""
Qu UrJebt8

C ,..tIOl'1

N\WnHr .f
Quonllfiobl.

C.nconr,_

N""' 01
5 .......
_YOM

' ...cant.'
....._wll!1
QUllnlirl.ibl.

Conoerltr .. l..-.

Number 0' s......,._
fx-...aNJOEP
N...._donll ..

5011 Crllorio

Numbto' 01 S""p!oo
flc_l", NJOEP

l"",oct 100,OI.O'dWtlOf
Soil Crlt.rl.

"_cent ors.".t.
_",NJOeP
N_I ..

SoIl Cn•• rl.

'P__ eent of s,.m9l-
E__ l", NJOEP

'rnll.ct 10 GrO\Nwtt ..
SoU Crlt.rl.

Val,~1. Org'"'! Com!!OL!!d.Il../kgl......... 280,00 2&0.00 2 4 &0 0

CI'I .. --.. 200,QO 200.00 , 4 25 0

Elhyt........... 3&0,00 480.00 2 4 &0 0

Hn_ 8100.00 8100.00 , 4 26 0

ToI...... 260.00 250.00 , 4 26 0

X~lTotoll 280,QO 280.00 , 4 26 0

.......opvlN .... 880.00 13000.00 4 4 100 0

S!mlvaiItU. Orpenle Com!""...o ILIIlkgl

2-MOIhvlnol>ht-- 12000.00 180000,00 4 4 '00 0"---.. 1400.00 8000.00 2 4 60 0

/V1llY ...... 2700.00 11000.00 3 • 76 0

8 .... C.'""""' ..... 380.00 3400.00 3 4 7& 0

8 .... C.,PY'.. 620.00 2800.00 2 4 60 ,
!IIIrwolll'ltuotonlho .. 810.00 1400.00 2 4 &0 0

...... lklfl .... onlho .. 740.00 1400.00 2 4 &0 0

C ...... 4200.00 4200.00 1 4 2& 0

ctwvo-o 2800.00 6700.00 2 • 60 0

""*..- 800.00 2400.00 2 4 60 0_ .... 1800.00 '800.00 1 4 25 0

N~ .. 2&00,00 \30000.00 2 4 &0 0

P_ophonoI '800,00 8800.00 1 4 2& 0

~ 2000.00 22000.00 4 4 100 0

I'yreM 3100.00 14000.00 3 • 76 0

b1t12-l'hI'lIwXY1lJlh11>oI0\0 410.00 410.00 , 4 26 0

PeVeld"lPC" IYAfkqJ

',4"ODD 72.00 72.00 1 4 26 0

4.4'·DOT 76.00 76.00 1 4 26 0

End .... '.n' 18.00 18.00 1 4 2& 0

End",""" lUll... 24.00 24.00 1 4 26 0

End'in 10,00 10.00 I 4 26 0

Endrlft oIdtIIyd. 22.00 22.00 1 4 25 0

End"".", 8.40 7.40 2 4 60 0

ofpNoCH.rd .... 30.00 30,00 , 4 2& 0

'weant,=" Imptk"
~umlnum 3220.00 23300.00 • 4 100 0

Anllmonv 2.80 4.'0 2 4 60 0

....,.,.. 2,00 41.70 4 4 100 I

8"".... 18.40 170.00 4 4 '00 0

a.ryH'um 0.18 O.t' " 4 100 0

Cadmium 0.08 0.34 2 4 50 0

Cold"", 3970.00 '8600.00 3 4 76 0

~Ium \3.80 424,00 8 7 88 0

C..... , 18.20 387.00 4 4 100 0

COIlIlO'
103.00 1330.00 " 4 100 1

S- 1.1 ,It.for foo.none.

._--_ ...._ ......-_.- _ ..._ ...... _ ...... _ .."".

0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0

0 0 0

0 0 0

0 2& 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0, 0 2'
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 26 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 25 0

.".GERAGHTY & MILLER, INC. .. .,

TI ERRA-B-000896



G.ometrle' Percent of N..... bor o! S....p1.. Numbo. o! S....ploo Por .. '" .1 s.nploo P.,..OIn1 of Stmil:l'l ..

MI"mum IM.ln M... mum Number of Number of S_pl .... ~h E><_lnaNJDEP E><....... NJDEP E><..... lnaNJDEP E><..... I.. NJDEP

OUOl'lril'- Ouondll_ Ouontlll ... 10 Oulntllllllr. SMftI'Ioo QuomIIIIllIo N.... ~ooIdo"'i .. ~mCl'eC'tto OrouraOwtt""
,.....-_ .. Imll'.et 10 Oroundwl1:""

CO<WlI-.t Concomolton Conoontrolt .... C_oltO" C,,",,""troltmo Ar>"VZod COliOlnltatl_ son Crllor1o son CrltorlO SOil c.ltorIo Soli erlt.".

Solvent Tlnk R.ld lcontlnu.d)

InofPtnlC. (Tplkqllcontlnueal

I,on \t080.oo 30100.00 4 4 100 0 0 0 0

Load 20.80 324.00 4 ·4 100 o· 0 0 0

",~um 1010.00 8880.00 4 4 100 0 0 0 0

,.......- 61.30 281.00 4 4 100 0 0 0 0

Morcury 0.18 1.30 3 4 76 0 0 0 0

NI_ 10.80 808.00 4 4 100 0 0 0 0

Pot_iun 807.00 6080.00 4 4 100 0 0 0 0

Sol........ 1.30 2.40 2 4 60 0 0 0 0

Sil'ltlr 0.68 0.68 I 4 26 0 0 0 0

Sodium 3010.00 38300.00 2 4 60 0 0 0 0

V""""lum 21.20 83.80 4 4 100 0 0 0 0

ZInc 31.00 187.00 4 4 100 0 0 0 0

Pier. lIl1dE•• t Sid. Tr•• tm.nt Pl.nt Are.

'",rpWllg [mplkpl

CIlromium 23.10 21.80 2 2 100 0 0 0 0

tl...ovolof'll " .. mlum 14.81 14.81 1 2 60 , I 60 60

Dome.tlc Tlld. Ar••

I!m!vD!.Ii!! 9"''''5 C2TpalA'de Wq'
N'IItw.c. .... 80000.00 60000.00 100 0 0 0 0

Cor_'" 18000.00 18000.00 100 0 0 0 0

Chry .. "" 4100.00 4100.00 100 0 0 0 0

A"",_ 4800.00 4800.00 100 0 0 0 0

"' ..... M
8300.00 8300.00 100 0 0 0 0

_OM 8000.00 8000.00 100 0 0 0 0

Pyr_ 8000.00 8000.00 100 0 0 0 0

Po,fls!l!oojPct. !1II"';1

4,4'-000 8"00 81.00 100 0 0 0 0

Et\drlnko,_ 10.00 10.00 100 0 0 0 0

•• "'m..chl......"" .12.00 12.00 100 0 0 0 0

Inora .... ce i,,"p!k;ql

....umlnum 6310.00 6310.00 1 100 0 0 0 0

Arnlm."., 0.72 0.72 1 100 0 0 0 0_.
18.60 18.60 1 100 0 0 0 0

I.rh.rn 78.70 78.70 I 100 0 0 0 0

Beryllium 0.31 0.38 I 100 0 0 0 0

C .. mlum 0.28 0.28 I 100 0 0 0 0

C.lclum 1480.00 1480.00 I 100 0 0 0 0

ChI .... lum 8.80 68.10 5 100 0 0 0 0

Cob'" 2'.30 28.30 I 100 0 0 0 0

Sel ~.. t P"" for 'oeiIiGI ...

"'GERAGHTY & MILLER, INC. \oJ
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Mlrlm"'"
0........11... 1.

ConeMI;, .. lon

G*Dmtttlc'
M.on

OuontHI.bIo
ConClntrMlon

M.. lmum
Quontlfi"'l0

C..-nt, ..1on

NwnMrg'
QUlIl'ltltillb1e

C~ntrttlorw

P.,cel"lof
S_pIeowtth
OuontHI.blo

COf'IC'nt,tt ...

Numb-' .1 SIm",
&_""NJDEP
No"",""ld.ntioi

Soil C'~otl.

Pot"",,, 01 S-p1.
&_""NJOEP
N_ldontloi

SoIIo,norl.

P.,COnl o! S_pIeo
&ooodl"" NJDEP

ImpKl t. Qr~at«

$<1110'1' ....

N"",bo, 01 S-pleo&_ NJOEP

lmpeet to Or "' .....,
Soli Cr~.r'I..

I",manle {TAMJ ICOf'IJ...-:IIC_
I,...

'--ad
M..........
M__

Mer....,.
Nickol
Po, .....
9olo ....
SAver
Socii ....V_....
Zlnc

Vol.tI~ Drane Compal.W1d.'we'
H•• ..,.

IONOI.1Pvr-.... 011>1_""'_'.".011&111 __
em--
Py..".

Prt1cid_!pel, tuet!cPl

1,4'·000
1,4'-DDE
1,4 '-DOT
OI.leIrin
MotholC'/clll ..

Igo'penlF! Imglkg'

Aluminum........
lor"'"
e.rvll1um
C_
elvomlum
Oobol.
Copper
Iron
L••
MOCI.-Iurn
M'.",,_
NI .... I
V.Mdium
lln.

472.00
16200.00

128.00
2800.00
3&2.00
0.81

107.00
1120.00

1.30
'0.14

1610.00
82.'0
648.00

172.00
16200.00

120.00
2800.00
362.00

0.81
187.00
1120.00

1.30
0.44

1610.00
82.80

'"8.00

Dom .. tJc Tr.d. Are. lcontlnuedl

100
100
100
100
100
100
100
100
100
100
100
100
100

Utllltl•• Are.

100

100
100
100
100
100

100
100
100
100
100

1
1
1
1
1
8
1,
1
1
1
I

1
1
I

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0

0 0 0 0
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

1 0 100 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 ,0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

GERAGHTY & MILLER, INC. a
TI ERRA-B-000898

he ~_ .,..;' for footnot ...

2.00 2.00

770.00 770.00
1200.00 1200.00
1200.00 1200.00
1100.00 1400,00
1100.00 1100.00

82.00 82.00
8.80 8.80

200.00 200.00
27.00 27.00
130.00 130.00

787.00 787.00
1.30 1.30
8.40 0.10
0.17 0.47

261.00 261.00
3.70 16.80
2.10 2.10
17.70 17.70

2040.00 2810.00
122.00 122,00
108,00 101.00
14.70 14.70
".40 ".10
61.10 61.10
27.10 27.10
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T..... 8.7, 8 .....",..., 01D... olod e- ..ti ... 01All C_II ....... ln Soil5 ...... CoIlo<lod D.. ll'Illlllo Ph_IA A.",odlolln."II, .. lon. BOVon", Plont, BoY""",,, "'.w J.r_.

Oeomtltnc1 Ptrc.nc: efI NY"1Nr of S-.npl_ H......... 01 .......... P.rcent of S.... pIoo P.,e.nt .1 8.wnpt_

Minim .... M•• n M.,.I", ..... H ..... ~rol N...,."bI, .r 5 ......... wll~ h._I", "'JDEP h_Ino"'JOep Ex_I", ",JOEP h_I",NJD£P

Ou .... III... 1o 0"-'1 ...10 Ouonlllloblo Oumtlll ... 10 s....pl.. Ouonclfl.blo
",_A __ II

Imp-=t to Gr....... t.,
",_.._II

t"'lP,et 10 Oroundweta,

C_lUOI't Conc.,.,.lon Concentr.-tlOrt Conotntr'1ion Conetnlr.dOf1ll Mllvrod Concentrlftl_ Soil erl1.. l. Soli CrllOri. SoIIC,lt.rJ. SoIl Crll .. io

M.ln Building Ar..

y04.tU, Praenls Pompom (uglkpl

I ...... 8.00 6.00 1 8 l7 0 0 0 0

C .... on dloulldo 4.00 4.00 1 , t7 0 0 0 0C ___

7.00 no.oo 2 , 33 0 0 0 0

el"'I~"''''' 3.00 510.00 3 I 60 0 0 0 0

Ha_ 3.00 1100.00 3 I 60 0 0 0 0

ToI_ 3.00 3.00 1 8 '7 0 0 0 0

Xv_IT ... , 4.00 1200.00 3 8 60 0 0 0 0

n-fOrOpyI ............ 20.00 , tooo.OO 4 I 87 0 0 0 0

S!mlv§t.tlt. 9""'e CpmpOW":d!twlllRl
1.2·01. __ .no 710.00 710.00 1 , t7 0 0 0 0

2-MothYI..... hoIono 4110.00 48000.00 I • 100 0 0 0 0

l .. ol.JontIv_ 390.00 1200.00 2 I 33 , 0 17 0

1.... I.1py_ 370.00 1100.00 2 I 33 1 0 17 0

1"",.\11'''-''''_ 850.00 3700.00 2 S 33 0 0 0 0

I ... fv.h,llporylono 360.00 8300.00 2 I 33 0 0 0 0

l ... olIclll ..... ontIlono 100.00 3100.00 2 I 33 0 0 0 0

CI'oywow '20.00 l2ooo.00 4 8 11 0 0 0 0

Dlbo.... It.h1ontlY_ ... 220.00 3300.00 2 I 33 1 0 t7 0

fluorom_ 480.00 480.00 1 I 17 0 0 0 0

l_ool1.2,3·0IIIP1"'''' 230.00 2300.00 2 8 33 0 0 0 0_no 1600.00 23000.00 4 I 17 0 0 0 0

Pyr ... 1100.00 8800.00 4 , 87 0 0 0 0

bleI2·e"""""'r,Qphthoioto 2100.00 2800.00 3 , 60 0 0 0 0

Pft!!s!det!'C80 lupl!<sll

4.4'oODD 1.20 7.80 2 , 33 0 0 0 0

.. "" .. Chior<l_ 13.00 13.00 t , 17 0 0 0 0

llo1o-l1HC 11.00 61,00 I 8 n 0 0 0 0

'"monlC! !mgll!!rl
AI.... 1num 1380.00 21400.00 I 8 100 0 0 0 0

4.10 4.60 1 1 17 0 0 0 0
AntImony 8 tOO 3 0 60 0
_nio 8.40 225.00 I

22.80 83.10 1 8 too 0 0 0 0
lorf\m 0 01...,'«_ 0.22 0.84 6 I 83 0 0

O.tO 0.18 4 I 11 0 0 0 0
Cod",lurn too 0 0 0 0

1160.00 11800.00 8 8
Cold ..... 10 80 0 0 0 0

6.40 1830.00 8
C"' .... I..... 8 tOO 0 0 0 0

Coli'" 3.30 21.110 e
8 '00 t 0 17 0

COlI"'"
81.20 24100.00 s

HetllfYllent cl1fomh,,,", 13.00 23." 2 10 20 2 2 20 20

1200.00 21000.00 e e '00 0 0 0 0
Itan e 100 1 0 11 0

~.od 47.30 875.00 e
6 e 100 0 0 0 0.....- 443.00 11100.00

230.00 6 s 100 0 0 0 0
Mona_ 34.80

0.61 5 , 13 0 0 0 0
Mere.., 0.18

12&.00 8 , 100 0 0 0 0
Nlok.1 '6.80

s.. IMt P8O' 'Dr ,aotnot ....

GERAGHTY & MILLER,INC. a
TI ERRA-B-000899
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T_ '"1. Sumrnory of O.t.ctecl C........ rttf ... of All Con.dt .. nttln Soil 8,mollt COlltctedO"rlna ,Ilt Ph_ IA A.medl .. In.ettle.d .... B.y ...... PIon,. 8.y ....... I'1... J.rtII'.

Qeometrlc: ' P,,,CilIftC of l'I""'btr of 5,,"01. NUr'I'Iber0' S."p. Pereent 01S-npl .. P«o-m of S.mJM-
1.I1n1rn<m 1.1.... MIICIf'M,m Numt:-r ., Numbtir ., Simp_ wkh Eo_I",NJDEP 1Ix..... IngNJOEP I!xootdlro NJDEP EJc ..... I"lII'IJCEP

D"tnllfltbl. Duonlllltb •• Cluonllfltblt QuantiflHMi Somoltl Dooml.ltbI. 1'1........ "'''''1.. hTIP'et: to Groundwater N_Id.ntI .. Imp ..et to GrGundW.'t ....

C_lluonl Con..,tr8tlOr'l C..-.trtdon COnO*lnll"*"on COf'lCtlntrM'lON _\'Zed Cenaentrl.l .. SoH Crl"~. So" Crit.rl. 5011Crlto,l. Soil Crit.rt.

Main Building Ar•• (contlnllld'

lnorgenlca Implkqllcominu,cU

101_ .... 300.CXJ 3&&0.00 & 8 100 0 0 0 0

Sol... "", 1.60 2.00 2 8 33 0 0 0 0

Sllv. 0.13 5.10 2 8 33 0 0 0 0

S....... "70.00 3400.00 2 8 33 0 0 0 0

V_I .... 11.40 12.00 8 8 100 0 0 0 0

ZInc 13.80 2GB.00 8 8 100 0 0 a 0

Stookplle Ar••

yol!d!t Org"F Compt.luqlkq'

2.. 111....... 8.00 8.00 1 3 33 0 a 0 0

CH •• t.rm • .,. 1.00 1,00 I 3 33 0 0 0 0

H... :_ 5.00 7.00 2 3 &1 0 0 0 0

M.thyl-t-IM'/l .IM. 10.00 10.00 1 3 3:J 0 0 0 0

Xy_fTottll 2.00 2.00 1 3 ,'13 0 0 0 0

,...Pr.,....... 1.00 14.00 2 :r 87 0 0 0 0

!rmlvollSil' Qrgllllc:Creep' 'Wlkgt

2-M~ 400.00 1&00.00 2 :r B1 0 0 0 0

A.............. 2100.00 2300.00 1 3 33 0 0 0 0

~"yl .... 410.00 1100.00 2 3 81 0 0 0 0

Anttv-.. 440.00 1&000.00 3 3 100 0 0 0 0

B." .. I.I ... tlY_ 1&00.00 84000.00 3 3 100 3 0 100 0

8II... I.'l>y ...... 2200.00 38000.00 3 3 100 3 0 100 0

..... lIoln_onthtnt 2800.00 96000.00 3 3 100 2 1 87 33

....... le.h.ll... yltnt 1400.00 14000.00 3 3 100 0 0 0 0

.... olkln....'ont""'" 2100.00 86000.00 3 3 100 2 0 87 0

C...b..... 3800.00 3800.00 1 3 33 0 0 0 0

Ctvy..... 4100.00 81000.00 3 3 100 1 0 33 0

Olbtntol ••hl_ ..... 800.00 4800.00 2 3 87 2 0 &7 0

D_oI ...... 3300.00 3300.00 1 3 33 0 0 0 0

FllJIfont"'''' 1200.00 5500.00 3 3 100 0 0 0 0

FI_ .1400.00 6800.00 2 :r 87 0 0 0 0

1",,-\1.2.3· ... lpYII... 2400.00 14000.00 2 3 &7 1 0 33 0

N.llhlhll.... 2000.00 2000.00 1 3 33 0 0 0 0

Phtnonth, .... 1000.00 84000.00 3 3 100 0 0 0 0

Py, .... 6400.00 120000.00 3 3 100 0 1 0 ~3

Petlcid!J!C-8. u.glka)

Dltklm 16.00 15.00 3 33 0 0 0 0

Endrln 13.00 13.00 3 33 0 0 0 0

8.00 8.00 3 33 0 0 0 0

Erdrln oId'''rdt
Erd~n ~Ont ".00 88.00 3 33 0 0 0 0

H.pltchlor ..... Id. '8.00 111.00 3 33 0 0 0 0

3 33 0 0 0 0
Mtt"".,oWtr 1&00.00 1600.00

Sot ItIt P. I., lootn••".

r.GERAGHTY & MILLER. INC. ....

TI ERRA-B-000900
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Tabla &-7. SlI'nmarp at o.c.etad e-mr.tl_.r All CO<WII""'"", In 5011S.mp* C..-od D"ina ,.... PIl_ IA RomodlollnvOOllgotlon, BOy....... Plane. BOy...... , Now J_,.
o.orMtrlc' P_oI Num .... 01 a.mol. N........ ora..,p* '_.gent of Sempl.. P...... oIS..,P*

M"*".... Moon MulmU"'l N.... ber ., Number.1 ' Sarnp!oo witll E1c.-dI,. NJDEP b_InaNJOEP E1c_I,.NJDEP b_Ir'oaNJD!P

a-..llloble Ou...clr;oblo Ouantl""" Ou...cltl.bt. c $....01. OuontNI_ N....... lantlol Im,oct ,. Groundw .. or N.... lINld.mloi Im,.c=I to aroU'ldw.c.,

c~uom Concom,otlon C........ otlon COllC8t"ltr"~on C""COnI,,,lono AnI..,.. c...,..mrllt1on1 Sol' Cri, .... Boll Crlton. Boll Crltorl. SoIICri,.rt.

Stockpile Aree tcontlnuedl

Inorptnlctl {mplkg)

"' .... Inum
1060.00 8000.00 3 3 100 0 0 0 0

And","", &.10 B.eo 1 3 33 0 0 0 0

AIoonl. 42.80 104.00 3 3 100 3 0 100 0

B........ 28.80 81.BO 3 3 100 0 0 0 0

8orvlll .... 0.08 0.83 3 3 100 0 0 0 0

Cod",' .... 0.41 0.41 1 3 33 0 0 0 0

Colelum 3370.00 63700.00 3 3 100 0 0 0 0

Chromk.m 8,70 4&8.00 I 8 100 0 0 0 0

Cobolt 4.00 10.10 3 3 100 0 0 0 0

C._ 44.10 '1&.00 3 3 100 0 0 0 0

Cy,""" 30.70 30.70 , 3 33 0 0 0 0

I.on 10100.00 "100.00 3 3 100 0 0 0 0

L.od 166,00 nl.o0 3 3 '00 0 0 0 0

MOll .......... &2&.00 8280.00 3 3 \00 0 0 0 0

M ....... 30.30 248.00 3 3 100 0 0 0 0

M • ...., 1.30 2.10 3 3 \00 0 0 0 0

NI... I 1.&0 11.70 3 3 100 0 0 0 0

,.,"''''' "1.00 '370.00 3 3 100 0 0 0 0

Belonl .... 0.88 4.10 3 3 100 0 0 0 0

Sllv., 0.11 0.&4 2 3 " 0 0 0 0

Sodium 6".00 &88.00 I 3 33 0 0 0 0

V_k.m 12.&0 15.10 3 3 100 0 0 0 0

Zinc 38.10 ZOI.OO 3 3 100 0 0 0 0

MDC Bulldln, Ar ••

Voile". 2re"', Compound' b5'k9t

1.00 1.00 tOO 0 0 0 0

E'hylbo ...... 100 0 0 0 0

H....... 1.00 1.00
2.00 2.00 100 0 0 0 0

ToI ......
7.00 7.00 100 0 0 0 0

Ky_lT.'oI,

",",yolt,'It Omtnie CsmP0und!fugIkp~
200.00 200.00 100 0 0 0 0

'.nz:ol ••• nttw ....,.
270.00 270.00 100 0 0 0 0

lenroCI)PY'''''
610.00 610.00 '00 0 0 0 0

' ..... Iblllu.'on' .....
490.00 '10.00 '00 0 0 0 0

' ..... 11<)11_."' ..... '00 0 0 0 0
230.00 230.00

C~ 47.00 \00 0 0 0 0

DI·...ootYl p/>thoI ... 47.00 100 0 0 0 0

Fluor.. '_
1&0.00 1&0.00

14.00 64.00 100 0 0 0 0

Nopht"01..... \60.00 100 0 0 0 0

P"' ....""" ...
160.00
480.00 480,00 100 a 0 0 0

pyro ..
'000.00 100 0 0 0 0

b1.12·E,IlyI"'x,llphlhol ... 1000.00 0 0
7030.00 100 0 0

Aluminum 7030.00 0 0
0.82 0.82 100 0 0

Anti"'OIlY '0.00 '00 0 0 0 0

_nlc 10.00
\07.00 107.00 \00 0 0 0 0

Ierlum

Be. 1001PIa. 'or '.otnotoo.

GERAGHTY & MILLER,INC. a
TI ERRA-B-000901
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TMlla &-7. 9ummary of DaM_ C..... ntr.d .... of,llJ1 C~'''nU In 9,11 S_p\eo CoIlo_ During lha PI>_ IA RomocII.IIIWOO'Ia.,ion. BoV'''''' PI_. Soy, ...... Now J_,.

O.omMrlc' P.. cent of Hum_aIS.", ..... Numbor " S_pIoo P.,...." ,r hmploo P.rwnt or S«nP'"

MIPlImlm M.on MI)(I",vrft N~ber •• Num .... of Somploa wllh Excoodlng NJOEP Excoodlng NJDEP E.coodlng NJDEP E.cooding NJDEP

Quondlioblo Ouonliliobl, Ou"",III"", QUII"ltlfl". S.mllloo Quo",III.', Non-RooItl'nlloi Im_ to GrCll.lndw.... N..... R.IeI.""oI Im,..c1 ~oOrO'l.nCtW .....

C_ Concentration COftCet"Itt'ldon Conconlrlll,n COl'\C4ntr,d.,.,.. Anolyzod ConclntretL .... S.ltCrn"" SoIICrlt"'. Soil <:<I••ri. SoilCrllorl,

MDC Building Ar .. (continued!

Inora...... ''"'Il!all-.......'
leryllk.ln 0.1' 0.18 I '00 0 0 0 0

Cod ...... 0.12 0.62 , '00 0 0 0 0

Col_ 21200.00 21200.00 , '00 0 0 0 0

C ............. '.20 37.&0 3 '00 0 0 0 0

Caoll 8.10 8.00 I • '00 0 0 0 0

CoP .... 1&.30 8&.30 , '00 0 0 0 0

Iron "IlOO.00 11800.00 1 100 0 0 0 0

Lood &28.00 &28.00 1 100 0 0 0 0

M~"'" 41'0.00 41'0.00 1 100 0 0 0 0

M.. __ 1&4.00 1&4.00 I 100 0 0 0 0

M•• wy 0." 0.81 I 100 0 0 0 0

NI.... I S1.110 61.80 1 100 0 0 0 0

P.I ........ 111.00 1&1.00 , 100 0 0 0 0

Sitwr 0.10 0.10 1 100 0 0 0 0

s_ lS10.00 1610.00 , 100 0 0 0 0

Vonodh .... 37.eO 37.80 1 100 0 0 0 0

111.00 111.00 1 100 0 0 0 0

2100

II .... r • ..-" .. '1_ and .. cood_ d' noIloieud' ~V ..... .,../quoillY ._01 "_pl •• uch ... pll.,t., 1I0I<lIll.......... mllrl •• pl""""",1Il .pI"" dUPII.Ol••

NJDEP Now J.-y Cop","*" of EnWonmontoi ".11011 .
PCI. PoIY""'ori"- blphonyll.
MIlkO MIlia'........ kII._ .- mlnlonl.
uolkO MI_.- Ill' Idl.. , bllioni.

, OeDl'Mlric """lWOY4dId onty tCllt' whol'l .It•• umm!ItY, 1101'or ~rtdtvidu'" Ire' flit •.

n
GERAGHTY & MILLER,INC. t.J

___ c -.-. __ _ ,. "'TaT VI lII!:

TI ERRA-B-000902
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TobIo'- 8. Hy~ ...., NAn ~ ill Soil "'d Tomponry w.n Poiota InItoll<NI PurV1I tho Phuo IA Romodial In_tiptlem.1!llycnno PIonl, Bay"""", Now loney.

~hrs

ll«ehololl1d SciI M_~ T~ won PoinIM__ 1>IO-.._
MMinnDnI

lIorinIl<IoIatilic:oIim Depdlof
Aw-I

o-riptiolI 01 DopIh to S<roened o.y.' DepdI' DopdI' NAPL

woD DooiplioD - Hydrooorl>oa 0b0m0Ii0N
_Soil

In_ Aller tow ... II>NAPL Thit_ NAPL ow-voti ....

(Il bII) iaS04 (111)10) (Ill>lo) INIIIIIaIion (ltbmp) (Il ...... ) (II)

.... ~ A.n.a tr.tllllinued'l

LOSS16 I. T.-HC 10.011>12.0 ft IIIJ. He MtoM Ilbll. 10 3-13 I' 1.%1 1.11 O.OJ

__ oil

LOSSll NoHC-...J. HA A 0 NoNAPL--..od

LOllB11 I. Wilt .... 2.0 to 10.0 Il 1>10. NA A 0 NoNAPL~

" LAlRMBI 12 I!nlwn Hc noIduum U to 10.0 It1>10. 0-10 1.11 \.I, 0.02 a- to ¥I ~ pro<Iuot

"LAIRM82 Oil II I.' ft 1>10:_ CClIIled willi oiJIwaIor/IiIl .., 0-0 I. ..01 NS Tr_ Lis/Il-pro<Iuot

IIIllIIM>y Iboon •.0 to '.0 Il bII; odor ond........
"LAIRMBJ 12 NoHC~ A 0 No NAPL .-wd.

"LAIRMlW 12 Cloyoy.1ito oIIldp loa hoooy __ ().10 10 J .• ' J.n 0." LigIIlli<owll. ... pro<Iuot

(S)OMMW-IO MII042.0.

·LAII1MIU 12 Odor, brOWlI HC noidwrn dropIota 0lI1fOO11 0 0-10 Il UI NS T..- No NAPI..-wd.

~.Oto 6,0 II lolo;_ 6.0 to 10.0 It l1li; 1M II>
12.0 IfOOII CClIIfod willi HC noi<Iwm. 0Ia1<
brown. .- pro<Iuot

• LAlRMl16 12 T....."'- ot 12.0 Il lo\l. A
NoNAPL-..od,

. "LAIRMlll 20 :ibHao l1l<I brOWlI II>_ HC 1'OIicIwnI1.0 1.9 0-13 I. 8.13 NS T_ NoNAPL--..od

to 10.0 1\ bII. DII'c .......... si-liIII pro<Iuot

Pi;; Ny 1 tv=

PNIlIB2 10 HC ........ 0.0 to 10.0 1\ blo. ().IO 4.08 liS 0.19 1.- ....."""'"proeIuol

Ho.'2T ..... FioI<l

H2TF3BII
fW)OMMW2 II v .... He ot 6.0 Il bit, Brown product. ~IO 11 ~.Il HS ,..... No NAPL 0"-.

N2TFU2 12 T..... HC ~.O to 8.0 Il lo\l; 1IIllInI0lI8.0 to 10.0 6 ().10 ., 0.14 HS o.OJ upt -... ... proeIuol

Ilblo.

N2TF'SBJ J. HC 1.0 to IJ.O; tm:o.
().l~ 13 1.l0 liS T_ TI1IOI<kopIo'"

N2TFSll4 12 HCO.Oto 11.' Ilblo, Sh_olliPt"""",,
().10 10 ,." ,.,. o.~ Lisbtbrowll04.

prucIoct

N2TF'SB' 16 HC ~.O108.0 !Ibis. ().IO U 7 .• ' NS T..- N.NAPL--..od

N2TF'SB6 U NoHC--...J; ...... ~
().IO 1.1 6,~ 6.03 0.D2

0r<pI0IJ of __ prochoct.

...-'381 16 HC 5.0 II>11.0 1\ bII. B1ocI:pn>duol. 10 0-10 12 9.• NS Trooo NoNAPL.-wd.

Seo 1aIt .... lor~. GERAGHTY & MILLER,INC. a
TI ERRA-B-000904



Tobie,. •. H~ oM NAPt. ~ In Soil.. d T""'IJO'WY Well PoinlllMallod Ourin& lho P"- IA Rom_ In~ .... ~ P,",,~ Boy ..... New''''''")'.

"","tI

IlonhoJe ond Soil M____ OMorwtlooo TVU!j!2!!!f WoD Point Moauromen~OIII

Muimuml

II<lrio& IdontiacodonI DopIIlor
~t

o-riplion or DeptIl to s.noOMd Doy>' Oopllt' DeptIl , NAP!.

Wol DoolpIlcn - H~ 0M«vIIi"'" Sa_Soil In_ Al\ol" to w•• "'NAPI. ThicIlnou I'AP!. Oboo<wotl"'"

(abloo) • SOil (a bit) (ftblo' INIaIIa1ioa (abmpl (ftbmp) (1\)

typlwIt I1Int AnI

APSB2I :zo HC.d_MIO 16.0 ftblll. 1-11 •• 9.Il2 '.02 3.01 --""""",,-
(W)GMMW3

APSB3 16 Tor-liD HC 4.' to 4.1 a bit; .... HC 6' Q.IO 13 '.89 NS T_ -.
noIidlnlat onoI oh_ ,,' to 1.0 a bll; HC cIroplels
.,., to 16.01\ bloo.

APS~ 12 T.... liko He 3.' to •. 0 a 1>11; .......... HC droplOlll. Q.IO 11 1.1 6.' 0.2
lbiakblood: __ oil

:lonll-....." HC~6.0to 10.0 ft bloo.

APSB,I
(W)OMMWl I. Bloot.IlticIr: HC '.0 to 6.0 1\ bloo. l.l. 11 3.63 NS T_ No NAPt. --...s.

APSB6 20 Hord blo« HC 3.' to M ft blo: ....... 10<1 ,.jilt
,., Q.l' 10 1.40 ',33 0.1l.! 11IloI:_ ....,

browaHCrooiduum •. OtoIO.'ftbloo.

AY :Qoa l)nt floW

AOTPSBI I' HCO.Oto ••Oftbloo;~HC •• O'" 1.,011 Q.l' 1M3 '.94 1.99 Il\ootoll,~

bit.

A0TfS82 .. IlIocIo:HC:z.O"' •. Oftblo. 2. Q.IO U6 7•• 2 2.94 ". .... bloct""""""-

AG'InIl.J 16 Sh_ .. d HC 2.0 '" '.0 II bloo.
Q.IO 13 6.38 6.'2 1.09 l4Itl brOWll~

AOTFS~ I. HC U to 1:z.0 a bIo. Q.l0 13 M6 ',34 0.12 Blod: woolbond oil

EI!I!!p Qltmlcol P!IlI!

ECPSBI 20 DroplolIto aIdInIod _ ""'"'" HC rooldwm 11 Q.I' 10.32 .,. ..,2 IJlId brvM, ...... pooduoL

10.Ota 12.0 ablo.

EcPSB2 20 SIIoon .. d .... _ to br""'" He ~ 10 a.20 14 10.36 '.11 U. Brownoi.

to to 12.0 II biI, on4 .. :ZO.Oa bIo.

EcPSB3 No He.-.od; R._ ....0 II bll. NA A 0 NoNAPI..-.....L

ECPS~
Slill' .... cd blIct Woouo I'OIiduum; _ on ().I I. 7.12 NS T.- No NAPL (>bNrwd.

_6.0to'.01lbloo;ceIIecI_ ... 1Ie1d
r....... DnlpIOlII.

ECPSS' 18 SOlIIIW<I wl1II """"" He .. _ 6.0 to 14,0 Q.IO " 6.48 NS 0.11 IIIook oil.

IIb1o.

"EClRMllI 16 No He cllserw<l A 0 No NAP!. --...cL

°ECIRMB2I
(S)GMMW-li 12 ~ ....... _to.-HC_ Q.IO '.09 0' 0.33 Browu to liP ""- ....._ oil

2.0 to 1.0 1\ blo.

8eo\oll .... ror~ 0GERAGHTY & MILLER, INC.

TI ERRA-B-000905



T_,..I, Hydr~....s NAPI. 0llMn001ioN in Soil.,d T"""""",,, W.D Poinlllnlllllod 0Uri0I1II. _ IA RomodW "'-'P1iolI. 90ycMe P1ont, BoyoMo. N-'ftN)'.

..... d.(I

B<nhoIt IIICl Soil M-.remOlllllOblemoliono TompOnryW.U Poinl M~ON

Muimuml

llomIl<IonIifIc:odoa
Appomd

Dopch.r Doocr1>tioo or 00pIb1O ser-ed Doyo' Doplll' Doplll' NAPI.

W" DooiplioD llonholt Hydr ........ ~ SoI1nIod Soil Inlem1 ~ toW_ toNAPl,. ~ NAPl.~

(lib.) in Soil (ftbb) (ftbl.)
_tioo

(ftbmp) (ftblnp) (ft)

I!lg<ap Qlt!UIs!I P!opl (ooatin_)

'ECIIlMB3 11 _ HC noidwm J.' to U ft bb, 0-10 4.]4 '.1lIl 0.31 l.iP1 .. produoI.

EOSBI 16 HC 1.0 III 12.0 ft bIo. Id ,.., 10 9.20 1.04 1.16

No unflOld

N3mBli Id Shooa 4,0 106.0 A bil; HC""""" 1.0 10 1J.0 10 3·13 11 11.6] 4.32 1.29 l.iP1 ........ produol

(W)DMMW' Ilbb.

N3Tf'SB2 12 SannIod '"'" brown HC _ d.O 10 11.l ft ()O9 II 6.12 NS T.... N. NAP\. .-..d,

bl1

N3TF3B31 16 !J&lIt ........ _!bored produot 6.' 4-14 II \0,10 NS T..... NoNAPL-...L

(W)OMMW6

N3TFSBd Id Vttye- oh-: ............ _10 0ClII00led d.' 0-10 0 NoNAPL-...L

1NI1lmdpipo loll illpwnd to ___ He. If
pwet

mTnBl 11 No HC olIIcrvod. A N.NAPI.-...s,

NJTf'SB6 12 SannIod '"'" He noi<Iwm B to 6.0 ft bb; 2.3 3-lI 17 '.1 NS T..... NoNAPL-...L

alt_UIoI.Oftblo. _

NJT1'SB1 12 SlippoIy IOiI, IhMa, ond ..... HC d.O to 6.0 ft 3.' 11-10 11 2,01 1015 T..... NoNAPI.-...L

bIo. !JIItt "'"'" - plOduct

NJT1'lIBlV 16 Rod "' ........ HC NIiduum d.O 10 6.0 ft loll; 3.1] 21 1.70 ].0' d." USbI ........ door produot AIlor_D

(W)DMMW1 -.. 6.0 to 10.0 ftbll.
~ produ<l ...... .-liIy .........-'1

NlT1'llB9 1lo1lC-...L Jo/A Oof 2.46 Jo/S N.NAPL-...L

']TflllMBII 16 J.iIjIl br...... He rtliclwm ""'*" dnll ..... ; HC 1.1 o-Il 10.13 '.11 6.\ LiglJI brown, cl_.

(S)OMMW·16 isdiflioullio _Oft ooIIwhIcIliolbnJwnoond

• JTFIIlMIl2 11 _ HC noidlIum milcod..itb _101', HC o-! 6.68 6.03 0.6$ Lipl brown, cIoor produc:t

noidallam. IIld u-.o d.O to 9.0 ftblo.

• JT1'IIlMBJI 11 Cin6en .. tuRIod _ qIIt block HC ..... duum 1.' ()olD lJ 3.27 3.11 0.16 Simi1Ir to procII>ot in 3mIlMBI.

(8)OMMW·17 1.1 III d.Oftblo.

• 31'F1RMBd 11 IWonl He,..;doum ond _ droploll 4.0 0-10 d '.S8 '.47 0,41 Lil!fIt br....... produo;t

III 10.0 Ilbll.

QmmlTpkFiold

OTFSIlII ·20 8IIurolIMl_1fC 6.0'" 1.0 It Il1o; _ JoI6 t6 ',19 NS T..... NoNAPL-...L

(W)DMMWI
!os_ pauiblo 2 It IIootinI produot
~_HC __ oiI,

~ _Ilke. "-'Y bIocI< ail

:lN1uI~rorr_.
GERAGHTY & MILLER, INC. a
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Toll .. ,. •. Hy_ odd NAPL ~ In SoiJ IIId Temponry W.g Poinlo "" ..... 41lmi1la 1110PMM IA R..... IIiaI_1ip<ion. Boy..".. P\anI, Iloyomo. Now 10m}'.

Por!oll

~ !tu! ~J M- ....!!'!mMlft1~tio!\! TtmDllnIivWoII PoiITIM_~1ionI
MI.Ilim\.qa~

IlomIlllon1lbliaW

~
0epdI or 00s0ripIi0ll or Dtptllto - 00)'1' OepdI' Doplb' NAPL

Wel DooIpotioB I!onhoIo HydroooIWa 0bs0Iw_ 9oftnI04 Soil - M- toWoIof lDNAPL ~ NAPLOboorwlioN

llblo) In Soil (ft ilia) llblo) In*Dation (lb1lIp) llbmp) (I)

C!mlm!Ipk FltId (-"'\I0Il)

0TfSB'2 16 8IIlnW __ HC rwoidwla ).0 to •. 0 I 11-14 11 ),63 S.39 0.14 _ool.

blo;~ _ ......... 8.0 '" 13.0 I bIo, (Blaet

oil)

IJ11SlI3/ 16 H"""Y - 4.0 to 12.0 I bIo; He.-..lon 1.S ).13 16 5.\6 5.U 0.01 Blook ool.

(W)OMMW9 7.Ho '.UblI. Rooiduum, dR>plow.

0TJ'SIl0I 16 llidcy tor-lito IiIooI: He, ....... dropIoto ,., .. ().U 13 7.n I'll n_ NoNAPL-.od.

13.91blo.(_oi.)

OTfSB' 16 r....oI.-oIropI ••. oto U,Oftblo. 8III:t o.\S Il 7.01 NS n_ NoNAPL-..cL

ool.

GmIlW \6
__ ..... tor UIoI3.8lb1a. ),13 I' '.2 ',I 0.3 .....-._HC_

(W)OMNWIO
T..... ;bIoct ... WO)'-'

0'mIII7 16 t..7.3 to 10.0 II bb; ~ _ cIropIolo 10.0 to S.7 0.1' J] H6 NS 0.0% _oil

lMllblo.

OTfSBI \6 Ounwny HC 2.0 10 6.0 It bb; ..... tor utInIOCI 6 0." 8.2 NS U Blaet viooo\II oil

6.010 10.'lbIo.

GmIB' 16 SoIlnI-4 widl tor 4.0 to 10.0 I ..... t-'I)' "- U 0." 7· •. 11 il.U 2.07 Soml-\iIoo\la _ HC_

10.010 16.0 I ....
8ItIot<-oiI, ....... _ ... 4pro1>o.

EliTl'SBI 14 ViNoIHColI,hllli"i,.6.01o 10.01 ..... - 0.14 11 4.33 I'll T_ NoNAPL-..cL

0II .................. 0d0r.

o ll'J'FDU,(II! 16 _HC_allIlnoopoon. IIIOlot, 6.3 7.2 11-10 14 6.!4 NS T_ NoNAPL-..cL

10 7.2 1\110. (bIook - ...".taot).

o 0Tf1RMB2 14 HC.w. .. driD ..... ""ooiI,ond .. - 11-' 17 .... NS Tn.. NoNAPL.--....L

4.0 to '.0 It lib. (bIIot aU).

"0Tf1RMB3 .6 CIndon ... JieldlY 000104 wilb .......... HC 10 0.10 U '.3' NS T.- No NAPL o--....L

noidwnI, _ IIt_ 1.0 to 13.0 1\>10. (bIooiI:

lIIicI:~).

"0TFIItM1l-I .8 l'intiIIt 01 HC 4.0 10 •. 0 I bIo. 0.10 17 01 NS T..- N. NAPL .-...t.

(...... 1IId 1>\oOt oil)' .-riol).

" OT1'IRMIUI 14 Adh_ tor-liU IliJl'bIook He M to 6.0 I blo; 0.10 14 U, NS 0.03 BlackHC dropl'" 011bClor; dIIIlt block

(S)OMMW·20 -.y"'-' OIl""" 4.0 to 10.0 I bIo; pun
tor.&o HC .. p«>be.

"""'" HCnoIdwm 6.0 to 22.0 II bIo.

oOTf1RM&6 20 8lIly Noo:t .. p"y.-m. _.-w 2.0 ..
, II-U .4 U4 1'19 0.02 Block. ........ prvcb:l.

4.0lt1lll; ..... _HC .... - .....m-.;-" _10.0toI9.0 Ibio.

Iloo .... p.- for ro-. GERAGHTY & MILLER, INC. a
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Pqe 6011

Tobie ,. I. My*-!- ond H1IPL 0l>t0n8Ii0Iu lD SoiIIIId T...,.,..,. WoDPoinlIbuloIIod DurioI die PMoo ~ R... odIa1ln~ BIyoMo PIIn~~ 1'1_ loney.

Barohdollld :lei M_1II0bMmlioN T~WoII PolnIM_lIIObMm~
MIUIim~J

IIuiot; IdIntI6oItic<>'

Apporoat

Dopdt .r DoIaiptIon .f Dopdtto _od Doyo' Dq>lh 1 Dopdt I HAPL

Woll~ 8anhaIo Hydroc:IIl>aa om-wlioN Sonawlod Soil In...... All... "'W_ "'HAPL lbiatn- HAPL ot-or'mU ...

(ftlllo) iDSoiI (ft bla) (ft" .. ) ~ (fttnnp) (ftbmp) (ft)

r"""" TIp!; F!o!d IooDlinuo4l

"omRMB7 :10 HC ............ O\o •. Oftb ... HC~. 3-10 9 4.10 HS rr- H.HAPL-...l.

°omRMBI :10 HC 1.51. 11.0 ft blo; _ OIlww ... ond rpoon 10 '·IS 10 1.16 HS T.- N.HAPL-

110 \0 20.0 II bIo. (bIIot.lIlIok).

0GTF1llMB9 12 H.HcobMMd;~"""" - "
N. HAPL 0-..01.

odIol:Iod ..... lIIiIlRM boriIiI.

°OTF1RMBIO 16 1'10HC.1>Ior\'ocI.
A 0 1'10NAPL.\looorwd.

°OTF1RMBII I H. He ollI«Yod. A 0 H.1'IAPL~

"omRMB12 12 NoHC_
A

No NAPL ollI«Yod.

°omRMBI3 16 No HC obMrwd. .:, " 0 HoHAPL~

°amRMB14 II HoHC-..oI.
A 0 N.I'/APL~

°OTF1RMBI$ 11 T.... blooI< booad HC III\IC"O on p>-M to "
NoNAPL~

4.0 ft bIo ad ',0 10 10.0 ft bIo.

°0TF1RMB16 12
vory__ OIl_~from"fO"ll" 4 0-10 13 U2 4.41 Tr_ SIl_

6.010 11.0 ft b...

°OTF1RMBI1 10 N.HC.-..d.
,., A 0 1'/. HAPL o-..d.

°0TF1RMB1. I' Il!IoI: 00""'" HC ill1C1i16.0to \Z.O ft b...
0-10 13 4.1 I'lS T.... 1'/0I'/APL o-..d.

8aIwl !InI; FIoI4
smBI 14 V_ HC 2.0 to 12.0 ft bIo. 0-10 13 6.24 6.11 0.11

STFSB2 16 v_ HC 4.0 to 141\ b".
0-10 12 •. 21 4.26 0.02

lr\1'lIB] 14 v_ HC 4.0 to 10.0 ft bls. 0-10 12 4.96 HS 0.01

OFSBI/
(W)GMMWI4 16 HIIO)' _ oil md oily mom 4.0 to '.0 II bill. 4-1. I•. '-3' NS Trooo N. H1IPL obMrw4-

Pl ... ond l!UIlllido
TmeImnI PIent: Arta

PESTSB\ 10 HC noidwm. ~_4.0 to 1.0 ft b... 10 0-10 1.11 1,1 0.01

PE!lTSB2 20 HC"""-' iDllilt)' I1uny '.0 1012.0 ft b... 10 0-10 6.$4 6.38 0.16

1IM1oII ........ r_

GERAGHTY & Ml LLER. INC. 0
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~70rB

T.... '·B. Hyd/loarl>oa .... NAPL 0b0emIi0nI'" SoiIlI1d T~ Wellpoa.IIIInatalIocI Duriq lIl. Pl\&Io IA 1l_In-'don. BoyOllMPIonl. Bayonne, N_'onoy.

Ilonbolo .. 4 Soil M-..lllt11Oboorvolionl T"""""";WoD Point~'otoMti0lll
M_'
ApporonI

BamlI4oIIIi6ooIiooV DopdIor Doooriplion or DoptIl to _.d DoyI' Doplll ' Dopd1 , NAPL

Well[/oIipIolion. BonlIllIo ~OIJMMd_ So_Soil Inl..... Mer 10W.1er toNAPL Thlo_ NAPL~

(abll) in Soil (a bII) (II bit) INloIIotion (abmp) (abmp) (a)

Donw!lR ,.,. ApI

DTlIBlI
(W)OMMWIl .. No ..... He olloaow4. '.5-\5 13 7.3 NS T.- No NAPL-...o<i

DTSIl2 I' HC ....... Oto. II bIo; .uuaI He 6.0 to 6.5 a 6' O-Il 13 6.19 6.Ol 0.3

blo.

'DTIIB3 14 Blodc He Z to 5.0 a bll. 0-1. II ..U NS T.- No NAPL olloaow4.

MgI BpiIdN Arw
MUBI 15 Viouo!HCMto 10.0 abll. 0.15 0 NoNAPL-.od.

MIIIIIZ Z4 HC '.0 to u.o a 1110oooIir.I inIi40 11140UIII40 15 0-20 13 I6.6Z U9 NoNAPL-...s.

of.,..,..IIIICl .......... Ilam_.

MIISBJ zz ~to __ tobloc1l:HC .-- IZ O-ZO 14 13047 1),]9 0.\1

illtoiIt .:0 10 IZO II bIo; IfO'lII ftlll ofHC
__ IZoOto no II bit.

MBSB4 16 He 7.010 IZO II bit: "'- IZ.Oto 1••0 II bII. 10 0.\5 17 I••Z NS T.- No NAPL oboomd.

PSSBI 6 HCO.Oto 4.0 1\ bit.
0-10 6.97 NS 'r.- NoNAPLo-...L

!Hpgkpilt AnI

SSBI Z. T.-He 10.0 to 16.0 II bIo. II 0.20 15 19.11 lB.21 I.~

SSIlZl
(W)llMMW12 16 a.- HC 2.0 10 1M IIbIo.

3-13 7.34 I'll T.-

SSB! 12 T.-HCI.Oto9.'lIbIo. 1.5 0-10 11 6.5Z NS T.- No NAPL --...s.

llliIiIiIUDI
T9911IB1/
(W)GMMWI3 16 HC I1IOldwm ZoO 10'.0 II bit. Z 3.13 l.OI NS T.-

M[)CB!lMj;nIAqI

MDCSBI I.
.. 0-10 13 7.04 7.0 0.1.

MDCSIIZI
(W)OMMW15 11 1lC-1IOinod- below ..... "" _. 10 ~16 Il 6.73 Mil 0.0'

1Ioo",..«,r~·

GERAGHTY & MILLER, INC. 0

TI ERRA-B-000909



...-phf.

1h1Itu ......... n..... II d ~.., lIIOIIiIIlrini ...... liMd"' dUo tablo .... inotoDod oIuriDIlII. PhaM IA RI.
Deplh 10 NAI'L 0IIl! dopSI to _ a ~ ill point or 1IIOIlilcIq"" on 11101ut m......... ont.,.,t prior to borehole .bondonment or con........ to • m~ ... D.
MaDtn .....- NAPI. IIIicb.- __ oIuriDI monittlrinB pOriod (poriodi. m__ were .. D........ """""" in-.b 1IIJouP>ut III. opproximoIoly %-_k """""'"'" poriod).

llonola • d bori1IlIIdI'" llIOIIilor'OIs wolI iIIotaIIocI upoa1 or .... NAI'L IRM ........ Iion .. 1110OOIlonl TIIIt Field, No.3 Toni: ... Id, E>oron ChemicoI Plan. (Utililioo _l. 0IIl! Lobo Oil Area.

N~p-""
FuI ....... 1Ind ...r-.
F'" bo"'" "'""'""' """'" _ it ... lCp or .... 1OJr1I'OIW'Y _ poin'" ................Iy Iand...-.
Foo\.
~ DueripdoN in Ibio .............. priINriIy on.-..l by 1110~.ldpotcpt. Qh...a.-1Ivm _lnowloclpoblo ~.1d~ Mool.....,.;ptioao of
~ '" ..... .....,...w by 1lolcI-""II- oolleoIod _IInOly ....(OVA).
No olpol rrooa prodlIOt __ pn>bo, IndioaliaI !Ilal NAI'L io1Iot...- or 1& not m-"'" wilII1ho probo. Th."",bo......ay _I ~ •NAPI. Ioyor 1IIot ill - !hiD f1f - ill in

..,.... or .....
T~ T~ 0.01 tooI;....-atad by.1iIMn; not blo UIIin5 OIl- inlOlfeoe probo.

A Temponry drleopolnl .........
($) Temponry .... point
(W) WelL

111M IlIIlrimRflMObIM-
NAPI. _ for 1.1 ......... W'" GMMW11llJ0UlIhGMMWlJ wero token llIlIy IIvm 1ho oI-lnoh pennon- monitornt ....OdW: - iNtaIlod immodiotely _III. borina - .-.
NAPI..-..non" for Monilorial W6 OMMWI61l1rouP O~ w.. iniIioIIy IOUa IIvm 1ho Z·_IomlpO<1I}' .... point IIIot - inItal\ed immediately _1110 budng WOOclriI*I (- ~

1o)'S~
NOTE:

NAPI.

ftblo
ftbn'f>
ft
He

In ..... .-. NAI'L_ obMrw<l ill IlImpO<W)' driwpoin. """"'Iod for~"" '"""'~ In 111_.-. ~ ...-.pIa were not..-..l .. d....dIMpoial- -'"" for NAPL

in Ibo _ fIIIiolI. tho lIInJIOr-r"" poiftlI.

GERAGHTY & MILLER, INC. (}
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Page 1 of 2

Table 5-9. Hydrometer Test Results. Phase IA Remedial Investigation. Bayonne Plant.
Bayonne. New Jersey.

Location 1.0. Apparent1

NAPL. Thickness
(ft)

Specific
Gravity

GMMWl
GMMW5
GMMW7
GMMW16
GMMW18
AHTFSBl
AHTFSB4
MBSB2
GTFSB9
EC2SBl
ECPSB2
AGTFSB3
AGTFSB4
SSBl
ITMWl
ITMW2
ITMW4
P7MWl
SHERI3
MW3
MW7
MW8
MW12
MW13
PKMW8
PKMWll
PKMW12
PKMW14
EB2
EB3
EB12
EB13
EB16
EB17
E819
E824
E859
E862
EB69

0.73
4.67
4.81
4.12
0.95
3.28
6.83
8.0
2.07
1.16
1.58
1.09
0.72
1.25
9.90
2.98
0.25
1.72
0.5
7.74
1.38
13.6
8.53
10.14
0.21
9.29
9.34
0.75
1.05
1.08
4.18
0.52
1.71
0.02
2.01
0.13
1.01
2.45
3.57

0.885
0.853
0.841
0.830
0.870
0.820
0.820
0.820
0.960
0.968
0.970
0.965
0.970
0.916
0.830
0.870
0.971
0.900
0.936
0.807
0.790
0.832
0.797
0.802
0.945
0.882
0.870
0.920
0.901
0.901
0.910
0.995
0.885
0.918
0.907
0.895
0.862
0.991
0.990

See last page for footnotes.

a;\APIIO.IECT\EXllONIN.JO~1 ~.~ 1lOO3\HYDRM£TIUllS

GERAGHTY & MILLER, INC.
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Table 5-9. Hydrometer Test Results, Phase IA Remedial Investigation, Bayonne Plant.
Bayonne, New Jersey.

Location 1.0. Apparent'
NAPL Thickness

(ft)

Specific
Gravity

EB72
EB73
EB76
EB80
EBB1
EB104
EB106
EBR5
EBR12
EBR1S

0.64
0.54
0.74
3.9
0.15
0.73
0.70
1.7

1.03
1.05

0.851
0.940
0.889
0.800
0.990
0.917
0.927
0.885
0.865
0.852

NAPl
ft
RI
IRM

NAPL samples were collected from RI/IRM standpipes or monitoring wells. Presented
NAPl thicknesses are the maximum NAPL thickness measured at each location
from temporary well points or at monitoring wells during the December 12. 1994
low-tide synoptic waterlNAPL measuring event.

Non-aqueous phase liquid.
Feet.
Remedial investigation.
Interim remedial measure.

G:\APIIOJEC'nEXll0N\NJ0212.M 1\003IHYDRM£TII.lQ.S

GERAGHTY & MlLLER, INC.

Page 2 of 2
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Table 5-10. Summary of NAPl Findings, Bayonne Plant, Bayonne, New Jersey

Descriptive location or Plume Apparent NAPl Specific Gravity Inferred NAPL Type • . Currently Subject Deferred \

Operational Area No.ISee Thickness Range Range to IRM to RI

Figure 5-5) (feet)

Pier 5 and East Side, Treatment Plant 1.2. and 3 0.16-3.57 0.861 ·0.991 Degraded gasolines and diesel. X

Area. and MDC Building Area
kerosene, No.5 and No.6 fuel oils,
and high viscosity lube base stock ..

Low Sulfur and Solvent Tank Fields 4 0.15 - 13.'6 0.797 - 0.99 Gasoline and heavy fuel oils (e.g., X
No.6 fuel oill.

General Tank Field 5 and 6 0.24 - 2.07 0.960 No.6 fuel oil. X

AV-Gas Tank Field and Domestic 7 0.20 - 9.9 0.83 - 0.970 Diesel/aviation fuel; lube oil and X

Trade Area (includes southern part
No.6 fuel oils.

of Interceptor Trench)

Asphalt Plant and Exxon Chemicals Plant 8 and 9 0.11 - 4.67 0.853 • 0.970 Lube oil, No.6 oil. and asphalt. X X

(includes Utilities Areal

No.3 Tank Field 10 0.16 - 4.81 0.830 - 0.841 Kerosene or cutback X
naphtha/powerformer feedstock.

No.2 Tank Field and Main Building 11 and 12 0.10 - 2.98 0.87 - 0.971 Diesel; No.2 and No.6 fuel oils. X

Area (Includes northern Interceptor

Trench area

"Aw·HiII Tank Field 13 0.11 - 8.0 0.82 Diesel. X

Lube Oil and Stockpile Area (includes 14, 15, 0.11 - 3.23 0.8B5 - 0.945 Lube oil and No.2 fuel oil. X X

Platty Kill Canall and 16

Pier No. 1 (includes Hellpad Areal 17 0.38·4.18 0.886 • 0.995 Lube oillNo. 6 oil. X

• Based on specific gravity measurements and operating characteristics .

NAPl Non-aqueous phase liquid.

IRM Interim remedial investigation.

RI Remedial investigation.

AV Aviation gasoline. 0
MDC Metropolitan Distribution Center.

GERAGHTY & MILLER, INC.
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Table 5-11. Total Petroleum Hydrocaroone and Volatile Organic Compound. In Groundwater Semplee Collected During the Pha8e tA Ramediatlnneligation, Bayonne Plant, Bayonne, New Jeruy.

NJOEp· Sample 10: EBl E629 EB51 EBS8 EBR13 EBR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMW8

Groundwater
Ouality Standard

Analyte {Higher of POLe' Date: 01/26/95 01/26/95 01125/95 01124/95 01/27/95 01/24/95 01/26/95 01125195 01/25/95 01/Z5/95 01/23/95

Ethyfbenzane 700 10U lOU, lOU 10U lOU IOU 19 9J 10U lOU 10U

Hexane ZOUJ ZOUJ 20U ZOUJ ZOU ZOUJ 28J 20U 20U 20U ZOU

Methyl.t-buiv!ethar 700 •• 20U 20U 20U 20UJ ZOU 20UJ 20U 20U 20U ZOU 20U

Mathylene chlorida 2 lOU 10U 10U lOU lOU lOU 10U 10U 10U 10U IOU

n-Propylbenzene ZJ 20U ZOU 20U 20U ZOU l8J 4J ZOU 20U 20U

StYrene 100 10U 10U 10U 10U lOU 10U 10U 10U 10U 10U lOU

Tetrachloroethene 1 10U lOU 10U lOU 10U lOU lOU 10U 10U 10U 10U

Toluene 100 10U 10U lOU 10U lOU lOU 5J ZJ lOU 10U 10U

tranll-l,3-0ichloropropen8 0.02 10U IOU lOU 10U lOU lOU lOU lOU- lOU 10U IOU

Trichloroethane 1 10U lOU 10U 10U 10U lOU lOU lOU lOU lOU IOU

Vinyl chloride 6 lOU IOU 10UJ IOU lOU lOU 10U 10UJ 10UJ 10UJ 10U

Xylene. (Totall 40 lOU 10U 10U IOU 10U lOU §J 5J 10U 10U IOU

Total VOCe 2 0 0 18 49 0 138 7147 0 0 0

Se. l88t page fOf footnot •• _

.n.
GERAGHTY & !v1lLLER, INC. ....
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Tabla 5-11, Total Patrolaum Hydrocarbons snd Voistiis Orgenlc Compound. In Groundwet.r Sampla. Collactad During the Phsss IA Remadlal Investigation, Bavonne plant, Bayonne, New Jer18V·

NJOEP' Semple 10: GMMW9 GMMW10 GMMW11 GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211 GMMW21D

Groundwater
Quality Stendard

Anelyte (Higher of POLsI Dete: 01/23195 01123/95 01125195 01/27/95 01123195 01/24/95 01/25195 01/27195 01/23/95 01/26195 01124195

Ethylbenzsne 700 IOU IOU. IOU IOU 3J IOU IOU IOU 2J 100 620U

Hexene 20U 20U 20U 20U 20U 20U 20U 20U 20U 200U 820U

Methyl-t-butyl sthsr 700 •• 20U 20U 20U 20U 20U 20UJ 20UJ 20U 20U 200U 310U

Msthylens chiDrids 2 IOU IOU IOU IOU IOU IOU IOU IOU IOU 100 310U

n·Propylbenzans 20U 8J 20U 20U 20U 7J 20U 20U 20U 200U 620U

Styrene 100 IOU IOU IOU IOU IOU IOU IOU IOU IOU 100 310U

Tstreohloroathene 1 IOU IOU IOU IOU IOU IOU IOU IOU IOU W 310U

Toluene 100 lJ IOU IOU IOU 2J 2J IOU 2J IOU 100 310U

,rllns-l,3·Dlohloropropene 0.02 IOU IOU IOU IOU IOU IOU IOU IOU IOU 100 310U

Trlchloroethene 1 lJ IOU IOU IOU IOU IOU IOU IOU IOU .112!! 310U

Vinyl chloride 5 IOU IOU 10UJ IOU 3J IOU IOU IOU IOU m 310U

Xvlene. (Totall 40 IOU IOU IOU IOU 2J 7J 3J 4J 7J 100 310U

Totel VOC. 4 6 0 142 92 45 9 18 n 3193 28300

See lest plIg. for footnote ••
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Tllblll 5-11. TOIllI Petroleum Hydroollrbonl IInd Voilltile Orgllnio Compounda in Groundwater SlImplel Collllotlld During the Phllsa IA Rllmedillllnvllltlglltlon, Beyonna Plant, Bllyonne, New Jlrley.

NJOEp· Sample 10: GMMW:l2D GMMW231 GMMW23D GMMW23DFR GMMW:l41 GMMW241FR GMMW24D MW6 MW9 MW10

Groundwete,
Quality Standllrd

Analyta IHlghllr of PQLe) Deta: 01127195 01/26195 01/26/95 011:l6/95 01124/95 01/:l4195 01/24/95 01124/95 01124195 01/23/95

Ethylbenzene 700 10U 3J. 10U lJ 7\OU 200U 10U 710U 17U 12000

Hexllne 20U 9J 20U 20U 1400U 400U 20UJ 1400U 33W 2000U

Mllthyl-t-butylether 700 •• 20U 20U 20U 20U l400UJ 400UJ 20UJ 1400UJ 33U 2000U

Methylllne chloride 2 10U 10U 10U 10U 7l0U 200U 10U 710U 17U 100

n-Propylbenzlln8 20U 14J 5J 20U l400U 400U 20U 1400U 33U 2000U

Styrene 100 10U 10U lOU 10U 710U 200U 10U 710U 17U 100

Tetrec:h1oroethllnl 1 10U 10U 10U 10U 710U 200U 10U 710U 17U 100

Toluene 100 10U lJ 10U 10U 710U 200U 10U 510J 17U 100

trllnl·l,3·Diohloropropllne 0.02 10U 10U 10U 10U 710U 200U lOU 710U 17U 100

Trlohlorcethene 1 lOU 10U 10U lOU 7tOU 200U 10U 710U 17U 100

Vinyl ohioride 5 10U 10U 10UJ 10U 710U 200U 10U 3700 17U 100

Xylenea (Toten 40 10U 4J 10U 10U ?lOU 22J 10U 2300 17U 38000

Total VOC. 18 48 17 34 28800 52502 50 18220 170 500

See la8t page for footnote ••
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Table 5-1l. Total Petroleum Hvdrocerbon8 end Volatil. Organic Compound. in Groundwat.r Semplee Collected During the Phe.. lA Remediellnve.tig81lon, Bayonne Plent. Bayonne. New Jereey.

NJOEP • Semple 10: PKMW·4 GTFIRMB9 lOSBS lOSB15 lOSB18 MBSB4 MBSB4FR N2TFSB2 NZTFSB3

Groundwater DP10 OP10 OP08 OPQ9 OP1S OP18 DP12 OP10

Quality Standard
An81yte (Hlgner of PQlel Date: 01/27195 10/21194 10/25194 10/24/94 10/24/94 11102/94 11102/94 11108194 11108/94

Ethylbenz.no 700 10U 10U. 10U 25U 10U 10U 10U 25UJ 4J

Hexene 20U 20UJ 20UJ 50UJ 20UJ 20UJ 20UJ 4700J 77J

M.thyl-t-butyl etner 700·· 2&0 20U 20U 50U 20U 20U 20U SOUJ 20U

Methyl.n. chloride 2 10U IOU 10U 25U 10U 89 !!. 25UJ 10U

.,.Propylbenz.n8 20U 20U 20U 110 20U 20U 20U 2800J 24

Styrene 100 10U 10U 10U 25U 10U IOU 10U 25UJ IOU

Tetr,chloro.tn8n8 1 10U 10U 10U 25U 10U 10U IOU 25UJ IOU

Toluene 100 10U 10U 10U 25U 2J 10U 10U 25UJ IOU

tren8·1.3-0Ichloropropene 0.02 10U 10U 10U 25U 10U 10U 10U 25UJ IOU

Trlonloroethene 1 10U 10U 10U 25U IOU 10U 10U 25UJ IOU

Vinyl chloride 5 10U 10UJ 10UJ 25UJ 10UJ 10U IOU 25UJ IOU

Xylene. IToten 4(1 IOU 10U 10U 25U 4J 10U IOU 25UJ 3J

Totel VOCe 4(10 a 0 121 8 71 70 7500 108

Se. la.t pag. for footnot88.
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Teble 5-11. Towl Petroleum Hydrocerbone end Voletile Oroenlo Compounde In Groundweter SlImplel Collected During the Phe.., IA Remediellnvest1oetion, BlIyonne Plllnt, Beyonne, N"w Jereey.

NJoEP' Semple 10: N3TFSB4 N3TFSBS N3TFSB6 PESTSB1 PSSBl PSSB1·FR STFSB3 FBA1·110t94

Groundwete, oPl0 OP09 opa DP10 oPl0 oP10 OP10

Quellty Stender<!
Analyte. (Higher of PQLs) oet,,: 10/17/94 10/19/94 11/02194 11/08/94 11108/94 11108/94 11108/94 11/02194

Total 'etrol.um HydrocerbOP. 1.0 •• NA NA NA NA NA NA NA NA

Img""
Volall" Organic Compound. lugll}

1,1.1- Trlchloro.thene 30 t50U 5S0UJ 170U 25U 20U 10U 20U IOU

1,1.2.2' Tetreohloroethene 2 2S0U S60UJ 170U 25U 20U 10U 20U 10U

1,1,2- Trichlorollthene 3 2S0U SSOUJ 170U 2SU 20U 10U 20U IOU

l,l·0lchloroethene 70 2S0U S60UJ 170U 2SU 20U IOU 20U IOU

l,l·Dlchiorosthen. 2 2S0U 560UJ 170U 2SU 20U 10UJ 20U 10U

l,2·Dibromoethene SOO 1100 330U SOU 40U 20U 40U 20U

1,2-Dlchlorollthllnll 2 2S0U S60UJ 170U 25U 20U TOU 20U 10U

l,2·Dichlorollthene(Totell 110 2SOU 560UJ 170U 2SU 20U 10U 20U IOU

l,2·0ichloropropenll 1 2S0U S60UJ 170U 2SU 20U lOU 20U lOU

l·Butenol 12000U 28000UJ 8300U 1200UJ 100 SOOU 100 500U

2·Butenol 12OO0U 2S000UJ 8300U 1200U 100 500U 100 500U

2-Butenone 300 2S0UJ 5S0UJ 170UJ 25U 20U 10UJ 20U TOU

2-Hexenone 100 •• 250UJ SSOUJ 170UJ 2SU 20U 10UJ 20U TOU

2-Methyl·2-propenol 500 •• 12000U 28000UJ 8300U 1200UJ 100 500U 100 SOOU

2-Propllnol 12000U 28000UJ 8300U ·ltOOU 100 SOOU 100 500U

4-Methyl·2·p.ntllnone 400 2S0U 560UJ 170U 25UJ 20UJ 10U 20UJ 10U

Aoetone 700 2S0UJ 560UJ 240UJ 45U 55U 24UJ 38U 6J

Benlene 1 170J 560UJ 28J .1!!l 6J II 20U 10U

Bromodichloromethen" 1 250U 560UJ 170U 2SU 20U 10U 20U 10U

Bromoform 4 250U S60UJ 170U 2SU 20U 10U 20U IOU

Bromomethene 10 2S0U S60UJ 170U 2SU 20U IOU 20U IOU

Cerbon disulfide 2S0UJ 5S0UJ 170U 25U 20U 10UJ 20U TOU

Carbon tetrechlorid. 2 2S0U 560UJ 170U 25U 20U IOU 20U lOU

Chlorob.nzene 4 1!2Q2 '10OJ m l@ 20U 10U 20U 10U

Chloroethene 100 •• 250U 560UJ 170U 2SU 20U 10UJ 20U lOU

Chloroform 6 250U S60UJ 170U 2SU 20U 10U 20U IOU

Chloromethene 30 2S0U 560UJ 170U 25UJ 20UJ 10U 20UJ IOU

ol.-l,3·Dlchloropropene 0.02 250U 560UJ 170U 2SU 20U 10U 20U IOU

Oibromoohlorom.thllne 10 2S0U 560UJ 170U 2SU 20U IOU 20U IOU

Se. I•• t pelle for footnote •• GERAGHTY & MILLER, INC. 0
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Table 5·11. Total Petroleum HydroOllrbone and Volatile Orgamc Compounde in Groundwater Semplee Collected During the Pha8111IA Remedial InvlII8tlgat!on. Bayonne Plant, Bayonne, New Jereey.

NJOEP" Semple 10: N3TFSB4 N3TFSB5 N3TFSB6 PESTSBl PSSB1 PSSB1·FR STFSB3 FBA1·110Z94

Groundwater OP10 OP09 OP1Z DP10 DP10 DP10 DP10

Quality StandarD

Analyte (Higher of PQlel Date: 10/17/94 10/19'94 ll/oZ/94 11108194 11/08194 11/08194 1H08/94 11102194

Ethylbenzene 700 Z50U ,560UJ 170U 410 ZOU 3J ZOU 10U

HelC"ne 500 4600J 1800J 130 Z30 Z80J 340 ZOU

Methyl-t-butyl ether 700 "" 500 1100UJ 330U 5Z0J 40U ZOU 40U ZOU

Methylene chloride 2 250U 580UJ 170U 25U 20U 10U ZOU 2J

n-Propylbenzene 500 2000J 420 180J 11OJ 130 29J 20U

Styrene 100 250U 560UJ 170U Z5U ZOU 10U 20U 10U

Tetrechloroethene I 250U 560W 170U 25U ZOU 10U 20U 10U

Toluene 100 250U 5SOUJ 170U 17J 20U lJ 20U 10U

tren.-l,3·0ichloropropene 0.02 Z50U 560UJ 170U Z5U ZOU 10U 20U 10U

Trlohloroethene 1 Z50U 560UJ 170U 25U ZOU 10U ZOU 10U

Vinyl chloride 5 250U 560UJ 170U 25U ZOU 10U ZOU 10U

Xylene. ITot,,11 40 Z50U 560UJ 170U ~ 3J 8J 20U 10U

Tot,,1 VOCe 14170 7700 2518 1921 348 499 369 8

Seela.t pege for footnot8l.
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Teble 5.11. Totel Petroleum Hydrocerbons end Voletile Orgenic Compounds In Groundwater S8mpl... Collected During the Pha,,, IA F\emedillllnve.t1getion, Bayonne Planl, Bayonne, New Jer.ey.

NJOEP • Sample 10: FBA2·110894 F8A 1·012395 FBA2-o12495 FBA3.() 12595 FBA4-012&95 FBA5·012795

Groundweter
Oulllltv Standard

Anelyte (Higher of POL., O.te; 11108194 01123195 01124/95 01125195 01128195 01127/95

Ethylbenzene 700 10U 10U 10U 10U 10U 10U

Hexane 20U 20U 20U 20U 20U 20U

Methyl-t·butyl ather 700·· 20U 20U 20U 20U 20U 20U

M"thylene chloride 2 2J lJ lJ 2J lJ lJ

n-Propylbenzane 20U 20U 20U 20U 20U 20U

Styrene 100 10U 10U 10U 10U 10U 10U

Tet,achloroethene 1 10U 10U 10U IOU 10U 10U

Toluene 100 10U 10U 10U 10U 10U 10U

Iran.·l.3·0Ichloropropen. 0.02 IOU 10U 10U 10U 10U 10U

Trlchloroathene 1 IOU 10U 10U 10U 10U 10U

Vinyl chloride 5 10U 10U 10U 10U 10U 10U

Xylene. (Total) 40 TOU IOU TOU 10U 10U 10U

Totel VOC. 10 20 3

Set latl page for footnol ....
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TlIble 5-11. Total Petroleum Hydrooerbone end Volatile Organic Compoundeln Groundwater Samplee Collecled During the Ph88e fA Remedlel fnveettgation, Bayonne Plant, Beyonne, New Jer.ey.

NJoEP' Semple 10: TB-10l994 TB-102094 TB-102194 TB-102594 TB-ll0294 TB-ll08g4 TB l'() 12395

Groundwater
Quality Standard

Analyte (Higher of PQL.I Oate: , Oil SiS4 .It"IJ"..,,"IftA tn'''''/CIA 10/24194 11102194 11108194 01123195'u,~v,~.. IV(.',"''''

Total Patroleum Hydrooarbona 1.0 •• NA NA NA NA NA NA NA

(malLl

VoIetl'- Organic CompoUnd, (uglLl

l,1,l.Triohloroethene 30 10U 10U 10U 10U 10U lOU lOU

1,1,2,2- Tetraohloroethane 2 10U lOU lOU 10U IOU 10U IOU

1.1. 2·Trichlor~thene 3 lOU lOU lOU 10U IOU lOU 10U

1.l-olc;:hloroethana 70 lOU 10U lOU 10U lOU lOU IOU

1,1-olohloroethane 2 IOU IOU 10U IOU lOU lOU 10U

l,2-Qlbromoethene 20U 20U 20U 20U 20U 20U 20U

l.2-olohloroethene' 2 10U lOU lOU IOU lOU lOU IOU

l,2-0lohloroethenelTotell 110 10U 10U leU 10U lOU 10U lOU

l,2-Diohloropropane 1 IOU IOU lOU lOU lOU IOU 10U

I·Butenol 500U 500U 500U 500U 5t)OU 500U 500U

2-Butanol 500U 500U 500U 500U 500U 500U 500U

2·Butanone 300 IOU 10U IOU lOU IOU lOU IOU

2-Hexenone 100 •• IOU IOU IOU lOU IOU IOU lOU

2-Methyf-2·propenol 500 •• 500U 500U 500U I500U 500U 500U 500U

2·Propanol 500U SOOU 500U 500U SOOU 500U 500U

4-Malhyf- 2-p.ntenone 400 lOU 10U IOU lOU lOU 10U IOU

Acetone 700 IOU lOU lOU IOU 7J 7J lOU

Benzene 1 IOU 10U IOU IOU IOU lOU lOU

Bromodlchloromethane 1 10U lOU lOU 10U 10U IOU lOU

Bromoform 4 IOU 10U lOU lOU lOU IOU lOU

Bromomethene 10 lOU IOU 10U IOU IOU IOU IOU

Carbon disulfide 10U 10U IOU IOU IOU 10U IOU

Cerbon tatrachloride 2 10U IOU 10U lOU' IOU 10U 10U

Chlorobanzene 4 IOU 10U IOU IOU IOU IOU IOU

Chloroethana 100 •• IOU IOU lOU IOU lOU IOU IOU

Chloroform 6 IOU IOU IOU 10U lOU IOU lOU

Chloromethana 30 IOU IOU IOU IOU 10U IOU IOU

ci.-l,3-olohloropropene 0.02 IOU IOU lOU 10U IOU 10U 10U

Olbromooh!oromethena 10 IOU IOU lOU lOU lOU IOU IOU

Sae 1881paga for footnote •• "GERAGHTY & MlLLER. INC "\,J
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Teble 6-11.. Tote' Petroleum Hydrocerbons end Voletlle Orgenic Compound. in Groundweter Samples Collected During the Phese '" Remedi" Investigation, Bayonne Plent. Beyonne, New Jersey.

NJDEp· Sample 10: T8-101994 T8-102094 TB-l02194 T8-102594 TB·ll0294 TB-110894 TB1-012395

Groundwater
Ollelit'( 5 tenderd

Anelyte (Highar of POLs) Date: 10119/94 10/20/94 10/21/94 10/24/94 11102/94 11108/94 01/23195

Ethylbenzena 700 10U ,10U 10U 10U 10U lOU 10U

Haxene 20U 20U 20U 20U 20U 20U 20U

Methyl·t·butyl eth_r 700 •• 20U 20U :tOU 20U 20U 20U 20U

Mllthylene chlorids 2 2J §l! lOU lOU 2J 3J 10U

n-Propylbenzene 20U 20U 20U 20U 20U 20U 20U

Styrene 100 10U lOU 10U lOU 10U 10U 10U

Tetrechloro_then- 1 lOU lOU lOU lOU 10U 10U lOU

Tolu_n_ 100 lOU 10U lOU 10U 10U 10U 10U

trllns· 1.3-Dichloropropane 0.02 lOU 10U 10U 10U 10U 10U lOU

Trichloroethene 1 lOU lOU 10U 10U 10U 10U 10U

Vinyl chloride 5 10U lOU 10U 10U lOU lOU 10U

Xylen .. ITotal) 40 lOU lOU 10U 10U lOU 10U 10U

Total VOCe 2 5 0 0 9 10 0

.".GERAGHTY & MILLER.INC. .. "
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Tabl. 5-11. Totel Petroleum Hydrocerbon. end Volatile Orgemc Compoundeln Groundweter Semple. Collected During the Phase IA Rem.dlellnv"tlgetlon, Bayonne P1ent,Beyonne, New Jersey.

NJDEP' Sample 10: TB2-o12495 TB3-012595 T84-012695 TB5-01279S

Groundwater
Ouelily Stenderd

Analyte IHil!har of POLs) DlIte: 01/24/95 01/25/95 01/26195 01127/95

To,.I'.'raleum Hydrooarb_ 1.0 •• NA NA NA NA

(mglLl

Vohrtn. Or"enlc CompounD lUlllL1

1,1,1· Trichloro.thene 30 10U 10U 10U IOU

1.1,2,2-Tenlchloro.'hen. 2 10U 10U IOU 10U

1.l,2·Trlc",oroethene 3 TaU IOU IOU IOU

1.1-010",oroethene 70 10U 10U IOU IOU

l,l·Dichloroethen. 2 10U 10U IOU IOU

1.2·DibIOffioethene 20U 20U 20U 20U

1.2·010h!oroethene 2 10U TaU 10U 10U

l,2-0Ichloro.thene(Toten Tl0 10U IOU 10U 10U

l,2·0iohloropropene I IOU IOU 10U 10U

1·But8nol 500U 500U SOOU 500U

2·Butenol SOOU SOOU 500U SOOU

2-Butenonl 300 10U IOU 10U lOU

2·Hexenonl 100 •• 10U TaU IOU IOU

2-Methyl-2-propenol 500 •• 500U 500U 500U 500U

2·Propenol 500U 500U 500U 500U

4-Mlthyl-2·pentenonll 400 10U 10U 10U 10U

Ao.tone 700 IOU 10U 10U 10U

Benzene I IOU IOU 10U 10U

Bromodichlorometh8n. 1 10U IOU 10U IOU

Bromoform 4 IOU IOU TaU IOU

Bromom.th8ne 10 IOU IOU IOU TaU

C8rbon dieulfld. 10U 10U TaU IOU

C8rbon tetrechloride 2 10U IOU 10U 10U

Ch1orobenzene 4 10U 8J 10U lJ

Chioroethane 100' • IOU IOU 10U 10U

Chloroform 6 IOU IOU 10U lOU

Chlorometh8n. 30 10U IOU IOU IOU

011·1,3-0Ichloropropenl 0.02 10U 10U 10U IOU

Olbromochlorometh8n. 10 10U 10U 10U TaU

See lut pegl for footnot ... GERAGHTY & MILLER, INC. a
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Table 5.11. Total Petroleum Hydrooarbons end Voistile Orgenlc Compound. In Groundweter Samples conected During the Phase IA Remedial Investigation. Bayonns Plent, Beyonn., Nsw Jersey.

NJOep' Sample 10: TB2·012495 TB3·012595 T84-012895 TB5·012795

Groundweter
OUlliity Stllndllrd

Anlllyte (Higher of POlsl Oste: 01/24/95 01/25/95 01128/95 01/27/95

E,hylbenzene 700 10U 10U IOU 10U

Hexane 20U 20U 20U 20U

Me'hyl+bu1yl ether 700 •• 20U 20U 20U 20U

Me,hylene chloride 2 10U 2J 2J lJ

n-Propylbenzene 20U 20U 20U 20U

Styrene 100 'OU 10U 10U 10U

Tetrechloroethene , 10U 10U 10U 10U

Toluene 100 'Ou 10U 10U 10U

'rane-l,3·0Ichlorcpropene 0.02 'OU 10U 'au 10U

Trlchloroethene , 'OU 10U 'au ,OU

Vinyl chloride 5 ,au 'OU 10U 10U

Xylenes ITot1l1l 40 10U 10U 10U 10U

To'al VOC. 0 8 2 2

Analyte 'concentrations and New Je,.ey Oepenmen, of Envlronmen'al Protection (NJOEPI crltene in microgrem. per Ii'er (Ull!U (equive\en' '0 perte per billion (ppbllexcept to,1II petroleum
hydrocarbon lTPHI reeults end cri'erill, whlch ere reported In milligrems per litar (mg/Lllaquivllient to perts per mlll10n lppmll.
Analyse. were performed by CompuChem Envlronmentel Corporetion. Research Triengle Psrk, North Cerolina. u.ing ContrDCt leboratorv Progrsm IClPI protocol. contained
In 'he Stll,ement of Work (SOW) OlM01.8. and New Jal8ev modified 418.1 for totel petroleum hydrocarbon. lTPHl.
Exoeedllnoe. of NJDEP crlterie are shown In bold and ere underlined.
VOCs Voletlle orgllllic compounde.
FBA Indicates a field blank eesoclated with equeous Illmple8.
POL Precticlll quentltetion Isvel.
FR Field replicate of prevlou8 8ample.
TB Trip blenk.
U The oompound wes enelvzed for, but not detect8d at the 8pecifio detection limit.
J Eetlmeted result.

No eppllceble eriterie.
N Presumptive evidence.
NA Not anelVIed. .

NJDEP Groundweter Stenderds, New Je188YRegister, April 5. 1993.
• • Interim generic groundweter quality criterion.

......GERAGHTY & MILLER, INC 'If
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Table 5-12. SemivoletileOrganlo Compounds InGroundwatlr Sample. ColieotldOurlng the Phale 1A Remedial Inv..tjgation.Blyonne Plant,Bayonne. New Jerley.
Pagllo18

NJOEP •
Groundwater Semple 10: EBl EB29 EB51 EBS8 EBR13 EBR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMW8

QualityStandard
Ane!yte luplL) lHlgharof PQLel Date: 01/26/95 01126195 01 (2519501 124195 0112719501124195 01125195 01125195 01125195 01/25/95 01/23/95

1,2,4-Triohlorobenzena 9 10U 10U IOU IOU 10U 10U 30U IOU 10U IOU IOU
1,2-Dlchlorobenzene 600 10U 10U 10U IOU IOU 10U 19J 9J IOU IOU IOU
1,3·Dichlorobenzene 600 10U 10U 10U 10U IOU 10U 30U 18 IOU IOU IOU
1,4-Dlchlorobenzene 75 IOU IOU IOU 10U 10U 10U 3J ll.!! IOU IOU 10U
2,2'-oKyb1811-chloropropene) 300 10U IOU, 10UJ 10UJ 10U 10UJ 30U 10UJ 10UJ 10UJ 10UJ

2,4,5-Trlchlorophenol 700 25U 25U 25U 25U 25U 25U 75U 25U 25U 25U 25U

2,4,6-Triohlorophenol 20 10U 10U IOU 10U 10U IOU 30U IOU IOU IOU IOU

2,4oDIohiorophenol 20 IOU IOU 10U 10U 10U 10U 30U IOU 10U 10U 10U

2,4oDImelhylphenoi 100 10U IOU IOU IOU IOU 10U 30U IOU 10U IOU 10U

2,4oDlnitrophenoi 40 25U 25U 25U 25U 25U 25U 75UJ 2SU 2SU 25U 25UJ

2,4-0inltrotolulne 10 IOU 10U 10U IOU IOU IOU 30U IOU 10U IOU IOU

2,8-Dlnltrotoluene 10 10U 10U 10U 10U IOU IOU 30U 10U 10U IOU IOU

2-Chloronephthalene IOU IOU 10U 10U 10U 10U 30U IOU IOU IOU IOU

2·Chlorophanol 40 10U 10U 10U 10U IOU 10U 30U 17 10U IOU IOU

2·Methylnaphthalene 100' • 10U IOU 10U 10U 3J IOU 1§2 12 lJ 2J IOU

2·Methylphenol 400 •• IOU IOU 10U 10U IOU 10U 30U 10U 10U IOU IOU

2·Nitr08n11ine 2SU 25U 25U 2SU 25U 25U 7SUJ 25U 2SU 25U 25U

2·Nltrophenol IOU IOU 10U 10U IOU IOU 30U 10U IOU IOU 10U

3,3'·Dlohlorobenzidine 60 10U IOU 10U 10UJ 10U 10UJ 30U IOU 10U IOU 10UJ

3·Nltrpanlline 2SU 25U 25U 25U 25U 25U 75U 25U 25U 25U 25U

4,6-0initro-2·melhylphenol 25U 25U 25U 25U 2SU 25U 75U 25U 25U 25U 25U

4oBromophenyt phenyl ether 10U IOU 10U 10U IOU IOU 30U IOU IOU IOU 10U

40Chioro.3-methylphenol 10U IOU IOU IOU IOU 10U 30U 10U IOU IOU 10U

4oChioroanillne 10UJ 10UJ 10UJ 10UJ 10UJ 10UJ 30UJ 10UJ 10UJ 10UJ 10UJ

4-Chlorophenylphenyl ether 10U IOU 10U 10U IOU IOU 30U IOU IOU 10U IOU

4-Methylphenol 350 •• 10U IOU IOU IOU 10U 10U 30U 10U 10U 10U 2J

4-Nltroaniline 2SU 25U 25U 2SU 25U 25U 75U 25U 25U 25U 2!iiU

4-Nltrophenol 25U 25U 25U 25U 25U 25U 75UJ 25U 25U 2SU 2SUJ

Acenephthene 400 IOU 10U IOU 3J lJ lJ 30U 2J 7J 10U 10U

Acenephthylene IOU 10U IOU IOU 10U IOU 30U 10U IOU IOU 10U

Anthrecene 2000 IOU IOU IOU 10U 10U 10U 30U IOU 2J 2J 10U

Benzole'enthr8cene 2J IOU IOU IOU 10U IOU 30U lJ 2J 5J 10U

Benzol81pyrene 2J IOU IOU IOU 10U IOU 30U IOU lJ 5J IOU

Benzolblfluorenthene 2J IOU 10U 10U 10U lJ 30U 10U lJ 8J 10U

Benzo(g,h,ilperytene 2J 10U IOU IOU IOU IOU 30U IOU 10U IOU IOU

Benzolklf!uorenthene 2J IOU 10U IOU IOU lJ 30U IOU lJ 9J IOU

See laatp8ge forlootnotel.

GERAGHTY & MILLER.INC. a
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TlIblll 5·12. Semivoletlle Organic Compounde in GroundwlIter Semplee Collected During the Phe.. lA Remlldllllinveetigetion, Bayonne Plllrit. BlIyonne. New Jer8ey.

Pllg~ 2 of 8

NJOEp·
Groundwllter S.mpleIO: EBl EB29 Ee51 EB68 EBR13 EeR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMW8

QUlllily Standard
Ane!jte {uv/U !H!g....r of PQle! DlItll: 01126/95 01126/95 01/25/95 01124/95 01/27/9501/24/9501125/95 01/25/95 01/25/95 01125/95 01/23/95

Butyl benzyl pAtAlIlate 100 10U 10U 10UJ 10UJ 10U 10UJ 30UJ 10UJ 10UJ 10UJ 10UJ

Carbezole 10U 10U 10U 10U 2J 10U 30U 10U 10U IOU 10U

Chrysllne 3J 10U 10U lOU lOU IJ 30U 2J 3J 4J 10U

Ol-n-butyl phtllalete 900 lOU 10U 10U lJ 10U lOU 30U 10U lOU 10U 10U

Ol-n-octyl pllth.llltll 100 10U 10U 10UJ 10UJ 10U 10UJ 30U 10UJ 10UJ 10UJ 10UJ

Dibenz(a,h)anlhrllCene 10U lOU' 10U 10U 10U IOU 30U 10U 10U 10U 10U

Olbllnzofuran 100 •• 10U 10U 10U 10U 2J \OU 4J 10U 2J 10U IOU

Orethyl phthalate 5000 10U 10U 10U 10U 10U 10U 30U 10U lJ 10U IOU

Dimethyl phthlliate 10U IOU 10U IOU 10U 10U 30U 10U IOU 10U 10U

Ruorenthene 300 10U lOU IOU IJ 10U 2J 30U 10U 3J 8J 10U

Ruorene 300 10U 10U 2J 10U lJ 10U l1J 2J 3J 10U 10U

Hexachlorobenzllne 10 10U 10U 10U IOU 10U 10U 30U tOU \OU IOU 10U

Hexachlorobutadiene 1 10U 10U 10U IOU 10U 10U 30U 10U 10U IOU 10U

HlIxaChiorocyclopentlldlenll 50 10U 10U 10U 10U lOU 10U 30U 10U 10U IOU 10U

Hexllchloroethene 10 lOU 10U 10U 10U 10U 10U 30U 10U 10U 10U 10U

lod.not 1,2,3-cdlpyrllne lJ 10U 10U 10U 10U 10U 30U 10U 10U 10U IOU

leophoronll 100 10U 10U IOU 10U 10U IOU 30U 10U 10U 10U IOU

N·Nltroeo-<!I-n-propylemlne 20 10U 10UJ IOU 10U 10UJ 10U 30U IOU 10U 10U IOU

N.Nitroeodlphllnylllmlne( I I 20 10UJ 10UJ 10UJ 10U 10UJ 10U 30U 10UJ 10UJ 10UJ 10U

Napnthalene 30· • IOU IOU 10U 2J 9J 10U !2 !! 3J 2J 10U

Nitrobllnzene 10 10U 10U 10U 10U 10U 10U 30U 100 10U 10U 10U

Pentachlorophenol 1 2511 25U 25U 25U 25U 25U 75U 25U 25U 25U 25U

Phenenthrene 100·' 10U 10U 10U 10U lJ lJ 30 2J 6J 3J 10U

Phenol 4000 10U 10U 10U 10U 10U 10U 301:1 IOU 10U IOU IOU

pyrene 200 2J 10U 10U 2J 10U 2J 4J 3J 5J 8J 1J

bl.(2·Chlorollthoxylmeth.nll IOU 10U 10U 10U 10U 10U 30U 10U 10U 10U 10U

bi.(2.C hloroelhylillthl r 10 IOU 10U 10U 10U 10U 10U 30U 10U IOU 10U 10U

bl.12 -Ethylhexyllphth 1I111le 30 3J 3J 4J 4J lJ 2J 6J 4J 2J 8J 10UJ

Total SVOC.
19 3 8 13 20 11 287 266 43 60 3

SlIlI la.t page for 100tnot...

r.GERAGHTY & MILLER. INC. ""...
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Teble 5-12. Semivoilltile Orgenic Compound in Groundwlter Sample I Colllctid During thl Phlll I A Rlmedill Inveatigetlon. Bevonne Plent. Blyonne. New Jer"ey.
Pagl 3 of B

NJDEp·
Groundweter Semple 10: GMMW9 GMMW10 GMMWll GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211

Quelity Stenderd
Anelyte (uglLl (Highlr of p'Qla' Oete: 01123195 01123195 01125195 01/27195 01/23195 01124195 01125195 01127195 01123/95 01/26195

1.2,4-Triohlorobenlene 9 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

l,2-Dlohlorobenlene 600 IOU IOU IOU IOU IOU IOU lJ IOU IOU 3J

1.3-Dlohlorobenzene 600 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

1,4-Dlohlorobenzene 75 IOU IOU IOU IOU IOU IOU 2J IOU IOU 4J

2.2' -oxyblIO-ohloroprope nil 300 10UJ IOU 10UJ IOU lOUJ lOUJ 10UJ IOU lOUJ 10UJ

2.4.5- Triohlorophenol 700 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U

2,4,8- Trichlorophenol 20 IOU IOU lotl IOU IOU IOU IOU IOU TOO IOU

2,4-Dlohlorophenol 20 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2.4-Dlmethylphenol 100· IOU IOU lJ IOU IOU IOU IOU IOU IOU IOU

2,4-Dinltrophenol 40 25U 25UJ 25U 25U 25U 2SUJ 25U 2SU 25U 25U

2.4-Dinluotoluene 10 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2,8-Dlnltrotoluene 10 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2-Chloronephthelene IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2-Chlorophenol 40 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2-Methylnephthel.ne 100 •• IOU IOU IOU IOU IOU IOU 5J 2J IOU IOU

2·Methylphenol 400·· IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

2-Nitroenlline 25U 2SUJ 25U 2SU 25U 2SU 25U 2SU 25U 25U

2·Nitrophenol IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

3,3' ·Dlchlorobenzldlne 60 10UJ IOU IOU IOU 10UJ 10UJ 10UJ IOU lOUJ IOU

3·Nitroeniline 25U 25U 25U 25U 25U 25U 2SU 2SU 25U 25U

4,8-D1nltro-2-methylphlnol 25U 25U 2SU 25U 25U 2SU 25U 25U 25U 25U

4-Bromophenyl phenyl ether IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

4-Chloro-3·methyl phenol IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

4-Chloro.nlllne 10UJ lOUJ 10UJ lOUJ tOUJ lOUJ 10UJ lOUJ lOUJ 10UJ

4-Chlorophenyl phenyl ethlr IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

4-Methylphenol 350 •• 2J lOU IOU IOU IOU IOU IOU IOU 2J 2J

4- Nitroeniline 2SU 25U 25U 25U 25U 25U 2SU 25U 25U 25U

4-Nitrophenol 25U 2SUJ 25U 25U 25U 25UJ 25U 25U 25U 25U

Aoenephthene 400 IOU IOU 15 IOU 2J IOU IOU IOU IOU IOU

Aoenephthylene IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

Anthrecene 2000 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

Benzo(elenthr.cene IOU IOU IOU 2J IOU IOU IOU IOU 2J IOU

Ben:ro(elpyrene IOU lOU IOU 2J IOU IOU IOU IOU lJ IOU

8erlzo(blfluorenthene IOU IOU IOU 2J IOU lJ IOU IOU lJ IOU

Senzo(g,h,ilperylene IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

Benzo(klfluorenthene IOU IOU IOU 2J IOU lJ IOU IOU lJ IOU

See le.t pege for footnotee.

GERAGHTY & MlLLER,INC. 0
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Tcb!c 5-12. $em!vo!!!ti!!! Orll!!n!c Compound in Grou~dwllter Semple. ColleQted During the Phe.. 1A Remedlel Inwstlgation, Seyonn. Plent, Bevonne, New Jer.ey.

Pege 4 of 8

NJOEP'
Groundweter Sample 10: GMMW9 GMMW10 GMMW11 GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211

Quality Stendar<!
An.in- (up'l; (Hijher of pale) O.t.~ 01/23195 01123/95 01125/95 01127195 01123195 01124195 01125195 01121195 01123195 01/26/95

ButYl benzyl phthelete 100 10UJ 10UJ 10UJ 10U 10UJ 10UJ 10UJ 10U 10UJ 10UJ

Carbazole 10U 10U 3J 10U 10U IOU 10U 10U 10U 10U

Chry,ene 10U 10U 10U 3J lJ lJ 10U 10U 2J 10U

[)J.n-butyl phthalete 900 10U 10U 2J 10U 10U 10U 10U 10U 10U 10U

OI.n-octYI phthalate 100' 10UJ 10U 10UJ 10U 10UJ 10UJ 10UJ 10U 10UJ 10UJ

Oibenz(a,h)anthraoen, 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

Olbenzolufen 100' • 10U 10U 9J 10U 10U 10U 10U 10U 10U 10U

Diethyl phthalete 5000 10U 10U lJ 10U 10U 10U 10U 10U IOU lJ

Dimethyl phthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

Fluorenth,,,. 300 10U IOU 3J 2J 10U 2J 10U IOU lJ 10U

Fluorene 300 10U 10U 6J 10U 2J 10U 10U 2J 10U IOU

Hexachlorob,nzene 10 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

Hexaohlorobutedlene 1 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

HexllchioroQyclopentadlene 50 10U 10U 10U 10U 10U 10U 10U tOU 10U 10U

Hexeohloroethane 10 10U 10U 10U 10U 10U 10U 10U . 10U 10U 10U

lndeno(1.2,3·Qdlpyrene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

',ophorone 100 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U

N-Nitro.o-dl-n-propylamine 20 10U 10U 10U 10UJ 10U 10U 10U 10UJ 10U IOU

N.Nltrolodiphenylemlnel1 ) 20 10U 10U 10UJ 10UJ 10U IOU 10U 10UJ 10U 10UJ

Naphthalene 30 •• 10U 10U IOU 10U 18 10U 5J 10U lJ 10U

Nitrobenzene 10 10U 10U 10U 10U 10U IOU 10U 10U 10U 10U

Pentachlorophenol 1 25U 25U 25U 25U 25U 25U 25U 25U 2SU ~

Phenenthrene 100' • 10U 10U lJ IOU lJ 2J 10U 10U 2J 10U

Phenol 4000 10U 10U 10U 10U 2J 10U 2J 10U 10U 12

Pyrene 200 10U 10U 3J 3J lJ 2J 10U IOU 2J IOU

bi8( 2·Chloroethoxylmethane 10U 10U 10U 10U 10U 10U 10U 10U 10U IOU

bleI2-Chloroetl1y1)ether 10 10U 10U IOU 10U 10U 10U 10U 10U 10U 10U

bi112.Ethylhexyl)phthal8te 30 10UJ 10U 9J 3J 10UJ 8J 3J 2J 3J 6J

Total SVOC.
2 0 53 19 25 11 18 6 18 31

Sell la.t pege lor lootnot ...

.n.
GERAGHTY & MJLLER, INC ....
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;

Table 6.l2. Semivollltlill Organio Compound in Groundweter Semples Coll,cted During the P"es' 1A Remediellnvntiglltlon. Beyonn, Plent, Bllyonne. New Jer.ey.

P,ge 1) of 9

NJDEP'
Groundwater SamplelD; GMMW21D GMMW22D GMMW231 GMMW23D GMMW230FR GMMW241 GMMW241FR GMMW24D

Quality Standard
Anll-'i (u-/U H"U"ner of pnL.I Dete: 01124/95 01127195 01/26(95 01126/95 01/26195 01/24195 01124/95 01/24195

, .2,4- Trlohlorobenzene 9 10U 10U 100U IOU tOU 10U 10U IOU

l,2·0lchlorobenzene 600 10U 10U 100U IOU IOU 10U 3J IOU

, ,3·Dlchlorobenzene 600 IOU 10U looU IOU IOU 10U 10U IOU

l,4-0lchlorobenzene 75 IOU IOU 100U IOU 10U 10U 10U 10U

2.2' ·okyble( 1'0h1oropropanel 300 10UJ 10U 100U 10UJ 10UJ 10UJ 10UJ 10UJ

2.4.S·Triohiorophenol 700 R 25U 250U 25U 25U 25U 25U 25U

2.4.e· Triohlorophenol 20 R 10U 100U IOU 10U 10U IOU IOU

2.4-0Ichlorophenol 20 R 10U lOOU 10U 10U IOU IOU IOU

2.4-0Imethylphanol 100' R 10U 100U 10U IOU IOU 10U IOU

2.4-0Inltrophenol 40 R 25U 250U 25U 25U 25U 25U 25U

2,4-Dlnltrotoluene 10 10U 10U 100U 10U IOU 10U IOU 10U

2,6·0initrotoluene 10 IOU 10U 100U 10U IOU 10U IOU 10U

2·Ch!oronllpht.halene IOU 10U 100U IOU IOU IOU IOU IOU

2·Chlorophenol 40 R 10U 100U IOU 10U 10U 10U 10U

2·Mllthylnaphthelene 100 •• 10U 10U 100U 10U 10U 13 9J 10U

2·Methylphenol 400 •• R IOU 100U 5J 9J 2J 2J 10U

2·Nltrollnllfne 25U 25U 250U 25U 25U 25U 25U 25U

2·Nitrophenol Fl 10U 100U 10U IOU 10U 10U 10U

3,3' .Oichlorobanzidi ne 60 10U 10U 100U 10U IOU 10UJ 10UJ 10UJ

3·Nltroanillne 25U 25U 250U 25U 25U 25U 25U 25U

4.e·Olnitro-2·methylphenol R :/.SU 250U 25U 25U 25U 25U 25U

4-Bromophenyl phenyl ether IOU 10U 100U 10U 10U 10U 10U 10U

4-Chloro·3·methylphenol R 10U 100U IOU 10U 10U 10U 10U

4-Chloroanillna 10UJ 10UJ 100UJ 10UJ 10UJ 10UJ 10UJ 10UJ

4-Chlorophenyl phenyl ethar 10U IOU 100U 10U 10U 10U IOU 10U

4-Methylphanol 350 •• R 15 100U lOU 10U 190 160 IOU

4-Nluoanlline 25U 25U 250U 25U 25U 25U 25U 25U

4-Nitrophenol R 25U 250U 2SU 25U 25U 25U 25U

Acenaphthene 400 10U IOU 100U IOU IOU IOU 10U 10U

Acenaphthylene 10U 10U 100U 10U 10U 10U 10U 10U

Anthreoane 2000 IOU 10U 100U 10U 10U 10U 10U 10U

Benzo(lIlanthracene IOU 10U 100U IOU 10U 10U IOU 10U

Benzo(a)pyrene 10U 10U 100U 10U 10U 10U IOU 10U

Benzo{billuorllnthen, IOU IOU 100U IOU 10U 10U IOU 10U

Benzolg.h.Uperyiene 10U 10U 100U 10U 10U IOU IOU IOU

f!!!nlo!klfluorllnthen, 10U 10U 100U 10U IOU IOU 10U 10U

See Istllt pega for foolnol".

GERAGHTY & MJLLER. INC. a
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Teble S.U. Semlvoletile OrgenlQCompound In Groundweter Sample. Collected During the Phelle 1A Remedialitwestillatlon, Blyonne Plant. Bayonne, Nlw Jersey.

Page 6 of 8

NJDEP'
Groundweter Sample 10: GMMW21D GMMW22D GMMW231 GMMW230 GMMW23DFR GMMW241 GMMW241FR GMMW24D

Quality Standerd
Anelyte lug!L} (Highar of PQl.) Dete: 01/24/95 01/27195 01/28195 01126196 01/26/95 01/24/95 01/24/95 01124/95

Butyl benzyl phthalatl 100 10UJ 10U l00U 10UJ 10UJ 10UJ 10UJ 10UJ

Cerbezole 10U 10U 100U 10U 10U 10U IOU 10U

ChfV1lene IOU 10U 100U 10U 10U 10U IOU IOU

DI-n-butyl phthll.te 900 10U IOU l00U 10UJ lJ 10U IOU 10U

Dj-n-ootyl phtheletl 100' 10UJ 10U l00U 10UJ 10UJ 10UJ 10UJ 10UJ

D1benzle,h} .nthraelne IOU 10U l00U 10U IOU 10U IOU 10U

Dibenzofuren 100 •• IOU IOU l00U 10U 10U 10U IOU 10U

Dlethyl phtheillta 5000 IOU lJ l00U 10U tOU 10U 10U 10U

Dimethyl phthalete IOU IOU l00U IOU 10U 10U IOU IOU

Ruorenthenl 300 10U 10U l00U 10U 10U IOU 10U 10U

Ruorene 300 10U IOU l00U 10U 10U IOU 10U 10U

Hexechloroblnzene 10 IOU 10U l00U 10U 10U IOU 10U IOU

Hexechlorobutlldlene 1 IOU 10U l00U 10U 10U 10U 10U IOU

Hexechlorocyolopentedisne 50 IOU 10U 100U 10U 10U 10U IOU IOU

Hlxachloroethene 10 IOU 10U 100U 10U IOU IOU IOU IOU

Indenoll.2,3·od}pyrene IOU 10U l00U 10U IOU 10U IOU 10U

'eophoronl 100 10U 10U 100U 10U IOU IOU IOU 10U

N·Nltr080·dl-n-ptopy1amlne 20 10U 10UJ 100U 10U 10U 10U IOU 10U

N·Nltrolodiphenylllmlns(11 20 10UJ 10UJ l00UJ 10UJ 10UJ IOU IOU 10U

Nephthalenl 30 •• ZJ IOU l00U lJ lJ Z3 17 IOU

Nitroblnzene 10 10U IOU l00U IOU 10U 10U IOU IOU

Pentachlorophenol 1 R Z5U Z50U 25U 25U 25U 9J Z5U

phenenthrene 100 •• IOU IOU 100U IOU IOU 10U 10U 10U

Phlnol 4000 R 7J 10J 49 48J 21 14 10U

Pyrene ZOO IOU IOU l00U IOU 10U 10U IOU IOU

bieI2·Chloroethoxy}methane 10U 10U l00U 10U IOU 10U IOU 10U

bleI2-Chloroethyl}ether 10 10U IOU l00U 10U IOU 10U IOU 10U

bl812-Ethylhexyllphthalate 30 ZJ 11 l00U 9J llJ 10UJ 12J 9J

Totel SVOC. 4 34 10 84 133 239 228 9

See la8t plge for footnotes.

r.GERAGHTY & MILLER, INC. .. .,
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Tele 6·12. Semlvoletlle Organic Compound In Groundwater Samples Collected During the Phe,e 1A Remediellnv8stigation, Bevonne Plant, Beyonne, New Jersey.
Psge 7 of 8

NJDEP •
Groundwatar Sample 10: MW& MW9 MWtO PKMW-4 FBA1-0t2395 FBA2-0l2495 FBA3-0t 2595 FBA4-0 12895 FBA5-0l2795

OualltyStandard
Anelvte (uall' (High" of POLII Date: 01124/95 01124/9501123/95 Ot/27/95 01123195 Ot/24/95 01125195 Ot/28195 01/27/95

t,2,4- Trlchlorobenzene 9 tOU tOU tOU l0U tOU IOU tOU l0U tOU

t ,2-Dlchlorobenzene 800 tOU tOU tOU tOU tOU tOU tOU IOU tOU

t ,3·Dlchlorobenzene 600 tOU tOU tOU 10U tOU tOU tOU IOU tOU

l,4-Dlchlorobam:ene 75 taU lau tOU lau tau tOU tOU 10U 10U

2,2'·oxybil(t.chloropropenel 300 tOUJ tOUJ 'OUJ tOU tOU tOU IOU lOU lOU

2,4,5- Trlchlorophlnol 700 25U 25U 25U 25U 25U 25U 25U 25U 25U

2,4,f- Trichlofophenol 20 tOU tOU tOU tOU IOU tOU tOU lOU IOU

2,4-Dlchlorophenol 20 14 tOU tOU tOU IOU 10U tOU lOU IOU

2,4-Dlmethylphenol 100' tOU tOU ill tOU tau tOU tau l0U IOU

2,4-Dlnitrophenol 40 25U 25U 25U 25U 25U 25U 25U 25U 2SU

2,4-Dlnltrotoluene 10 tOU lau 10U 10U tOU tau 10U tOU laU

2.e-Dlnitrotoluene to IOU tOU tOU tOU l0U tOU tOU tOU lOU

2-Chlcronephthalene lOU lOU tOU tOU l0U tOU tOU lOU tOU

2·Chlorophanol 40 .lOU tOU tOU tOU 10U tau tOU lOU tOU

2·Mathylnaphthelena tOO' • 22 8J ill t5 tOU tOU tOU tOU tOU

2-Methylphencl 400 •• lOU lOU tOU tOU taU tOU tOU tau 10U

2·Nltro.nillne 25U 2SU 25U 25U 25U 25U 25U 2SU 25U

2-Nitrophenol l0U tOU tOU lOU lOU IOU tOU tau lOU

3,3 '-DlohlorQbanzidlna 80 tOW tOUJ tOUJ toU tau lOU lau lau tau

3·Nltro.nillna .25U 25U 25U 25U 25U 25U 25U 25U 25U

4. 6-Dllitro- 2-methylphenol 25U 25U 25U 25U 25U 25U 25U 2SU 25U

4-Bromophenyl phenyl ether tOU tOU tOU 10U laU tOU tOU lOU IOU

4-Chlor0-3-methy1phenol tOU tau tOU tOU lOU tOU tOU tau lOU

4-Chloroanillna tOUJ tOUJ lOUJ tOUJ lOU tOU 10U tau tOU

4-Chloropheny1 phenyl ether IOU tOU lOU tOU 10U taU tOU tOU tOU

4-Methylphenol 350' • 56 tOU tOU tOU tOU tOU tOU tOU tOU

4-Nitroaniline 25U 25U 25U 2SU 25U 25U 25U 25U 25U

4-Nltrophenol 25U 25U 25U 25U 25U 25U 25U 25U 25U

Acanaphthene 400 10U 8J t4 IOU tOU IOU IOU IOU tOU

Acenephthylane tOU 10U tOU l0U tOU lOU lau l0U IOU

Anthracene 2000 tOU tOU tOU tOU tOU tOU 10U tOU IOU

Benzo(alanthracane tOU tOU tJ 2J tOU tOU 10U 10U tOU

Banzo(alpyrane tOU tOU tOU 2J IOU tOU tOU tOU taU

Banzo(blfluoren,hene tOU tOU lJ 2J lau tau tau tOU tau

Benzo(g,h.llperV!enl tau tOU tau tOU tau taU tOU 10U lOU

Benzo(klfluoranthana tOU 10U tJ 2J ,au tau tau tau tau

Sae lalt pege for footnotel.

GERAGHTY & MlLLER.INC. 0
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Page 8018
Table 5-12. Samlvoletila Organic Compound In Groundwatar SlImpin Collocted During the Ph.se I A Remadiallnvestigatlon, aavonno Plant. Bevonne, New Joraav.

NJDEP'
Groulldwater Sample 10: MW6 MW9 MW10 PKMW·4 FBIl 1-0 12395 FBA2-012495 FBA3·012595 FBA4-012895 FBAS-012795

Quelity Standard
Analvee luglll (Higher of PQL.) Date: 01/24/95 01(24/9501123/95 01/27195 01/23195 0l/24/95 01125/95 01/26195 01127/95

Butyl benzyl phthalate 100 lOUJ lOUJ 10UJ lOU lOU 10U lOU lOU 10U

Carbazole 10U 10U 4J lOU lOU 10U lOU lOU lOU

Cn,.,._ne lOU 10U 1J 3J 10U IOU 10U IOU IOU

DI-n-butyl phthalete 900 lOU 10U lOU lOU 10U lOU lOU IOU IOU

DI-n-ootyl phthalate 100' lOUJ lOUJ lOUJ lOU lOU IOU lOU lOU lOU

Dlbe nzl., h)anthreoe ne lOU lOU lOU lOU lOU IOU lOU lOU IOU

Dibenzoluran 100 •• lOU lOU IOU lOU IOU IOU lOU lOU lOU

Dlethyl phthalata 5000 lOU lOU lOU lOU lOU IJ lOU 10U 10U

Dimethyl phthelete lOU lOU lOU lOU lOU IOU lOU lOU 10U

F1uorantheno 300 lOU lOU 3J lJ IOU IOU lOU lOU lOU

F1uorena 300 lOU 13 19 lOU lOU lOU IOU 10U 10U

Hexach!orcbonzene 10 lOU 10U lOU lOU lOU lOU IOU 10U 10U

HexaohlorobutBdlone 1 lOU lOU lOU 10U lOU lOU lOU lOU lOU

HexaohlorocvclopentBdiene 50 lOU IOU lOU lOU lOU lOU tOU IOU lOU

Hexechloroethane 10 lOU lOU lOU tOU tOU lOU lOU tOU IOU

Indenoll.2.3-cd)pyrono .. tOU IOU lOU lOU tOU lOU lOU 'OU tOU

loophorono 100 lOU tOU 10U lOU IOU lOU lOU tOU tOU

N·Nitro.o-dl·n-propylemino 20 lOU tOU lOU lOUJ 10U 10U lOU 10U tOU

N.Nitroeodiphenylamine(ll 20 tOU tOU 10U 10UJ IOU tOU lOU tOU IOU

Naphthalene 30' • .In 10U 73 10U tOU tOU 10U 10U lOU

Nitrobenzeno to tOU 10U tOU 10U tOU tOU tOU lOU lOU

PentBch!orophenol 1 25U 25U 25U 25U 25U 25U 25U 25U 25U

Phenanthrene 100 •• IOU 18 32 lJ lOU lOU lOU lOU IOU

Phenol 4000 10 15 lOU IOU lOU 10U IOU IOU IOU

Pyrene 200 IOU lJ 5J 2J lOU lOU lOU lOU lOU

bi.12-ChloroethoxVlmotheno lOU lOU lOU lOU lOU IOU 10U 10U 10U

bl.(2·Chloroethyllether 10 lOU lOU 10U lOU IOU IOU lOU 10U lOU

bl.( 2·Ethylhexyl)phthelete 30 10UJ 3J 18J 14 IOU IOU IOU 10U 10U

Totel SVOCo 282 84 590 44 0 0 0 0

Anelyee conoentrationo and New Jer.ev Depertment 01 Environmental Protection (NJDEPI criterieln micrograma per liter (uglLl (equivalent to perte per billion (ppbll.
Anelv.

e
• were performed bV CompuChem Environmentel Corporation, Rauarch Triangle Park, North Caroline, uaing Contract laboretory Progrem ICLPI protocols containad in the

St.tement 01 Walk (SOW) OLMOI.8.
ElCceedenon of NJDEP critarie ara thown In bold and are underlined.
FBA IlIdicatel a field blank auociated with equeoUs semples.
pal Practical qUentitotion lavel_
FR Field replicate of previous semple.
U The compound wee analyzed lor. but not detected at the speoified dotection limit.
J Eetlmetod rosult.
R Rejected reeult.

No eppllcable oriterie.
SVOC Somlvolatlle organic compound.

NJDEP Groundwotar Slandards, New Jersov Regiater, April 5. 1993.
Irnerim generic groundwator quolitv crltorlon. .".GERAGHTY & MILLER, INC. .....
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PestIcideend PolychlorinetedBiphenyl Compounds In Groundweter Semplea Colleoted During the PhaeeIA RemedialInvestigation, BayonnePlent. Beyonne,New Jersey.

NJDEp·
Groundwater Semple 10:EBl ES29 ES51 ES68 ESR13 ESR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMWB

Ouellty Stendard
Anelyte {ug/l} (Higherof POls} Date: 01126195 01/26195 01/25/95 01/24195 01/27195 01124/95 01125195 01/25195 01/25/95 01/25/95 01/23195

4,4'-000 0.1 O.lUJ 0.12U O.lU O.lUJ O.lUJ O.1UJ O.IUJ R O.IUJ O.lU O.lUJ

4,4'·001" 0.1 O.lUJ 0.12U O.lU O.lUJ O.lUJ O.IUJ O.lUJ R O.lUJ O.lU O.lUJ

4,4'·00T 0.1 O.lUJ O.12U O.lU O.lUJ O.lUJ O.IUJ O.lUJ R O.IUJ O.lU O.lUJ

Aldrin 0.04 0.05UJ 0.06U .05U 0.05UJ 0.05UJ 0.05UJ 0.05UJ R O.05UJ .05U .05UJ

Aroclor-l016 0.5 lUJ 1.2U lU lUJ lUJ lUJ IUJ R lUJ lU 1UJ

Aroclor-U21 0.5 2UJ 2.4U 2U 2UJ 2UJ 2UJ 2UJ R 2UJ 2U 2UJ

Aroclof-1232 0.5 lUJ 1.2U lU i lUJ lUJ lUJ lUJ R lUJ 1U 1UJ

Aroclor-1242 0.5 lUJ 1.2U 1U lUJ lUJ lUJ lUJ R lUJ lU lUJ

Aroclor·1248 0.5 lUJ 1.2U lU lUJ 1UJ 1UJ lUJ R lUJ lU 1UJ

Aroclor-1254 0.5 lUJ 1.2U lU lUJ 1UJ lUJ IUJ R lUJ 1U lUJ

Aroclor·1260 0.5 1UJ 1.2U lU 1UJ lUJ 1UJ 1UJ R lUJ lU lUJ

Dieldrin 0.03 O.lUJ 0.12U O.lU O.lUJ O.lUJ O.lUJ O.IUJ R O.lUJ .1U O,lUJ

Endosulfen I 0.4 0.05UJ 0.06U 0.05U 0.05UJ 0.05UJ 0.05UJ O.05UJ R O.05UJ 0.05U O.05UJ

Endoaulfen " 0.4 O.lUJ O.12U O.IU O.IUJ O.IUJ O.lUJ O.IUJ R O.lUJ O.lU O.lUJ

Endo.ulfan aulfate 0.4 O.lUJ O.12U 0.1U O.IUJ O.IUJ O.IUJ O.IUJ R O.lUJ O.lU O.lUJ

Endrln 2 O.IUJ 0.12U O.IU O.IUJ O.lUJ O.IUJ. O.IUJ R O.lUJ O.lU O.lUJ

End"n aldehyde O.lUJ 0.12U O.lU O.lUJ O.lUJ O.lUJ O.lUJ R O.lUJ O.lU O.lUJ

Endrin katone O.lUJ O.T2U O,lU O.lUJ O.lUJ O.lUJ 0.1UJ R O.1UJ O.lU O.1UJ

Heptechlor 0.4 O.05UJ 0.06U 0.05U 0.05UJ 0.05UJ O.05UJ 0.05UJ R 0.05UJ O.05U 0.05UJ

Heptachlor epoxlde 0.2 0.05UJ 0.06U 0.05U 0.05UJ O.05UJ 0.05UJ 0.05UJ R 0.05UJ 0.05U 0.05UJ

Methoxychlor 40 00.5UJ 0.6U O.5U OO.5UJ 00.5UJ OO.5UJ 00.5UJ R 00.5UJ 0.5U OO.5UJ

Toxaphene 3 5UJ 6U 5U 5UJ 5UJ 5UJ 5UJ R 5UJ 5U 5UJ

alphe-SHC 0.02 0.05UJ 0.06U 0.05U 0.05UJ 0.05UJ O.05UJ O.05UJ R 0.05UJ O.05U O.06UJ

elphe·Chlordsne 0.5 0.05UJ 0.06U 0.05U 0.05UJ 0.05UJ O.05UJ 0.05UJ R 0.05J O.05U 0.05UJ

bete-SHe 0.2 O.05UJ O.06U O.05U O.05UJ O.05UJ O.05UJ 0.05UJ R O.05UJ 0.05U 0.05UJ

dalte-SHe 0.05UJ O.06U 0.06U O.05UJ 0.06UJ O,05UJ 0.05UJ R O.OSUJ 0.05U 0.06UJ

gemme-SHe lLindene} 0.2 0.06UJ O.06U 0.06U O,05UJ 0.05UJ O,06UJ 0.05UJ R 0.05UJ 0.05U 0.05UJ

gemme·Chlorden8 0.5 0.05UJ O.06U 0.05U 0.05UJ O.05UJ 0.05UJ 0.05UJ R 0.05UJ O.06U 0.05UJ

See l88t page for footnot88.

.#'a'.
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P.. tlclde end Polychlorinllted Biphenvl Compounds In Groundwatsr Samplas Coilacted During the Phsle'lA Remediallnvastigstion, Bsyonne Plant. Beyonna. Naw Jersay.

NJOEp·
Groundwater Sample 10: GMMW9 GMMW10 GMMWll GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211

Quality Standard
Anelyte (uglll (Highar of PQlfl) Data: 01/23/95 01123/95 01125/95 01127/95 01/23/95 01/24/95 01/25/95 01/27/95 01/23/95 01/26/95

4.4'·000 0.1 O.IUJ O.IUJ 0.12UJ O.IUJ O.IUJ O.IUJ O.IU O.IUJ O.IUJ O.lUJ

4.4'·00E 0.1 O.IUJ O.IUJ 0.12UJ O.IUJ 0.1UJ O.IUJ 0.069J O.IUJ 0.1W O.IUJ

4,4'-00T 0.1 O.IUJ O.IUJ 0.12UJ O.IUJ O.IUJ O.IUJ 2..U O.IUJ O.IUJ O.IUJ

Aldrin 0.04 0.05UJ 0.05UJ 0.059UJ 0.05UJ 0.05UJ 0.05UJ 0;05U 0.05UJ 0.05UJ 0.05UJ

Aroclor·l0l I> 0.5 lUJ IUJ 1.2UJ lUJ lUJ IUJ lU IUJ IUJ IUJ

Aroolor,'221 0.5 2UJ 2UJ 2.4UJ 2UJ 2UJ 2UJ 2U 2UJ 2UJ 2UJ

Aroclor·U32 0.5 lUJ IUJ 1.2UJ lUJ lUJ lUJ lU lUJ lUJ lUJ

Aroclor·1242 0.5 lUJ lUJ 1.2UJ lUJ lUJ lUJ lU lUJ lUJ lUJ

Aroolor·1248 0.5 lUJ lUJ 1.2UJ lUJ lUJ lUJ lU lUJ lUJ lUJ

Aroclor,'254 0.5 lUJ I VJ 1.2UJ lUJ IUJ IUJ lU IUJ lUJ lUJ

Aroc!or·1260 0.5 lUJ I UJ 1.2UJ lUJ IUJ IVJ lU IVJ IUJ lUJ

Dieldrin 0.03 O.IUJ O.IUJ 0.12UJ O.IUJ 0.1UJ O.IUJ O.IU O.IUJ O.IUJ O.IUJ

Endosulfan I 0.4 0.05UJ 0.05UJ 0.059UJ 0.05UJ 0.05UJ 0.05UJ 0.05U 0.05UJ 0.05UJ 0.05UJ

Endoeulfan II 0.4 O.IUJ 0.1 UJ 0.12UJ 0.1UJ O.IUJ O.IUJ O.IU a.1UJ a.1W O.IUJ

Endowlfen sulflle 0.4 a.1UJ a.1UJ O.12UJ O.IUJ O.IUJ O.IUJ a.1U a.1UJ 0.1W O.IUJ

Endrln 2 0.1UJ O.IUJ 0.12UJ 0.1UJ O.IUJ O.IUJ a.1U O.IUJ O.IUJ O.IUJ

Endrln sldahyde a.1UJ 0.1UJ 0.12UJ O.1UJ O.IUJ O.IUJ 0.1U O.IVJ O.IUJ O.IUJ

Endrin ketone a.IUJ 0.1UJ 0.12UJ O.IUJ O.IUJ O.IUJ O.IU O.IUJ O.IUJ O.IUJ

Heptachlor 0.4 0.05UJ 0.05UJ 0.059UJ 0,05UJ 0.05UJ 0.05UJ 0.05U 0.a5UJ 0.05UJ 0.05UJ

Heptachlor epoxlda 0.2 0.05UJ 0.a5UJ 0.059UJ 0.05UJ 0.05UJ 0.05UJ 0.05U 0.05UJ 0.05UJ 0.05UJ

Methoxychlor 40 0.5UJ 0.5UJ 0.59UJ 0.5UJ 0.5UJ a.5UJ 0.5U 0.5UJ 0.5UJ 0.5UJ

Toxaphene 3 5UJ 5UJ 5.9UJ 5UJ 5UJ SUJ 5U 5UJ 5UJ 5UJ

alpha·BHC 0.02 0.05UJ 0.05UJ O.059UJ 0.05UJ 0.05UJ 0.05UJ 0.05U 0.05UJ 0.05UJ !bl

a1pha·Chlordane 0.5 0.05UJ 0.05UJ 0.059UJ O.05UJ 0.05UJ O.a5UJ 0.05U O.05UJ 0.05UJ 0.05UJ

bate·BHC 0.2 O.05UJ 0.05UJ 0.OS9UJ 0.05UJ 0.05UJ 0.05UJ 0.05U 0.05UJ O.05UJ 0.05UJ

delta·BHC 0.05UJ 0.05UJ 0.OS9UJ 0.05UJ 0.05UJ 0.05UJ 0.05U 0.05UJ 0.05UJ 3.8J

gamma·BHC (Lindana' 0.2 0.05UJ 0.05UJ 0.0159UJ 0.05UJ O.OSUJ 0.05UJ O.05U 0.05UJ O.05UJ O.05UJ

gemma-Chlordane 0,5 O.OSUJ O.a5UJ 0.059UJ 0.05UJ 0.05UJ 0.05UJ O.05U 0.05UJ 0.05UJ 0.05UJ

Sea leet page for footnotss.

.ft.
GERAGHTY & MILLER.INC. .. .,
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Table 5-13. Pestioide end Polvohlorinsted Blphanyl Compounds in Groundwatsr Samplss C~Ueotsd Curing the Phsss IA Remediellnvestigetion. Bayonne PhllOt,Beyonne. New Jereev·

NJCEP'
Groundwater Semple 10: GMMW21D GMMW220 GMMW231 GMMW23D GMMW230FR GMMW241 GMMW241FR GMMW240 MWe MW9

auallty Standard
Analyte (ulI/L) (Higher of POLs) Cllte:01/24/95 01127/95 01/28/95 01/26/95 01/28/95 01124/95 01/24/95 01/24/95 01124/9501/24/95

4,4'·000 0.1 0.1U O.1UJ 0.1UJ 0.1UJ 0.1UJ O.1UJ 0.1UJ 0.1UJ 0.1UJ O.1UJ

4.4'-00E 0.1 0.1U 0.1UJ O.IUJ O.IUJ O.1UJ 0.1UJ O.IUJ 0.1UJ O.1UJ 0.1UJ

4,4'·DOT 0.1 0.1U O.1UJ O.IUJ O.1UJ 0.1UJ 0.1UJ O.IUJ 0.1UJ 0.1UJ O.1UJ

Aldrin 0.04 O.05U 0.05UJ O.05UJ 0.05UJ 0.05UJ O.05UJ O.05UJ O.05UJ O.05UJ O.05UJ

Aroolor-1016 0.5 1U lUJ 1UJ 1UJ 1UJ lUJ lUJ 1UJ lUJ 1UJ

Aroolor-1221 0.5 2U 2UJ 2UJ 2UJ 2UJ 2UJ 2UJ 2UJ 2UJ 2UJ

Aroolor·1232 0.5 1U 1UJ 1UJ lUJ 1UJ lUJ lUJ lUJ lUJ 1UJ

Aroclor·1242 0.5 1U 1UJ 1UJ lUJ 1UJ lUJ 1UJ lUJ lUJ 1UJ

Aroolor·1248 0.5 1U 1UJ 1UJ lUJ lUJ lUJ lUJ 1UJ 1UJ lUJ

Aroclor-1254 0.5 1U 1UJ 1UJ lUJ 1UJ 1UJ lUJ lUJ lUJ 1UJ

Aroolor·1 280 0.5 1U 1UJ lUJ 1UJ 1UJ lUJ 1UJ 1UJ 1UJ lUJ

Dieldrin 0.03 0.1U O.lUJ O.lUJ O.lUJ O.lUJ O.lUJ 0.1UJ O.lUJ O.lUJ O.lUJ

Endolulfen"1 0.4 O.05U 0.05UJ 0.05UJ 0.05UJ O.05UJ 0.05UJ 0.05UJ 0.05UJ O.05UJ 0.05UJ

Endosulflln II 0.4 0.1U O.lUJ O.1UJ O.lUJ 0.1UJ O.lUJ 0.1UJ O.1UJ 0.1UJ 0.1UJ

Endo8ulfan sulfate 0.4 0.1U O.lUJ O.1UJ O.IUJ 0.1UJ O.1UJ 0.1UJ 0.1UJ 0.1UJ 0.1UJ

Endrin 2 0.1U 0.1UJ 0.1UJ O.lUJ O.lUJ 0.1UJ 0.1UJ 0.1UJ 0.1UJ O.lUJ

Endrin sfdehyde O.1U 0.1UJ O.1UJ O.lUJ 0.1UJ O.lUJ O.lUJ 0.1UJ O.lUJ O.lUJ

Endrin ketone O.1U O.lUJ 0.1UJ O.1UJ 0.1UJ O.lUJ O.lUJ O.lUJ 0.1UJ 0.1UJ

Heptaohlor 0.4 0.05U .05UJ 0.05UJ 0.05UJ 0.05UJ O.OSli.I 0.05UJ 0.05UJ O.OSUJ O.05UJ

Hepteohlor spollide 0.2 0.05U .05UJ 0.05UJ O.05UJ 0.05UJ O.OSUJ 0.05UJ O.OSUJ 0.05UJ O.05UJ

Methoxychlor 40 0.5U O.5UJ O.5UJ 0.5UJ 0.5UJ 0.5UJ 0.5UJ O.lUJ 0.5UJ 0.5UJ

Toxephsns 3 5U 5UJ 5UJ 5UJ 5UJ 5UJ 5UJ 5UJ SUJ 5UJ

IIlphe·BHC 0.02 0.05U 0.05UJ O.05UJ 0.05UJ 0.05UJ O.OSUJ O.OSUJ O.05UJ 0.05UJ 0.05UJ

alphe·Chlordene 0.5 0.05U O.05UJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ O.05UJ 0.05UJ 0.05UJ 0.05UJ

bete-BHC 0.2 0.05U 0.05UJ 0.05UJ O.OSUJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ O.OSUJ

delte;BHC 0.05U 0.05UJ O.05UJ 0.05UJ O.OSUJ O.OSUJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ

gsmme-BHe ILindanel 0.2 O.OSU 0.05UJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ 0.05UJ O.05UJ 0.05UJ 0.05UJ

gamma-Chlordane 0.5 0.05U 0.05UJ 0.05UJ O.OSUJ 0.05UJ 0.05UJ O,OSUJ O.OSUJ 0.05UJ 0.05UJ

SlIe 11I8tpage for footnotes.

.n.
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Tltble 6-13. Pesticlda and PolvchlorinatedBiphenylCompoundein Groundwater Semples Collected During the Ph8ll" IA R"m"dlellnv"stigation, Bevonne Plant, Bevonne. New Jersey,

NJDEp·
Groundweter Sample 10: MW10 PKMW·4 FBA1-012395 FBA2oC12495 FBA3-Q12595 FBA4-012696 FBA5·012795

QUltlityStandard
Anelyte (ug!Ll (Higher of PQls) Dltte: 0\123/95 01127/95 01123/95 01/24/95 01125195 01126195 01127195

4,4'-000 0,1 O.IUJ O.IUJ O.\U O.lU O.lU 0.OO66J O.IU

4,4'·00E 0.1 O.lUJ O.lUJ O.lU O.lU O.lU O.lU O.\U

4,4'·00T 0.1 O.lUJ O.lUJ O,\U O.lU O.lU O.OO33J O.lU

Aldrin 0.04 0,05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

Aroolcr-l018 0.5 lUJ lUJ· lU lU lU lU lU

Aroclor-l 221 0.5 2UJ 2UJ 2U 2U 2U 2U 2U

Aroolor·1232 0,5 lUJ lUJ lU lU lU lU lU

Aroolor-1242 0.6 lUJ lUJ lU Iv lU 1U lU

Aroclor-1248 0,6 lUJ lUJ lU 1U 1U lU lU

Aroclor-1254 0.5 lUJ lUJ lU lU lU lU lU

Aroclor-1280 0.5 lVJ lUJ lU 1U lU lU lU

DIeldrin 0.03 O.lUJ O.lUJ O.lU O.lV O.IU O.lV O.lU

EndoeulfenI 0.4 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.06U 0.05U

Endoiullltn II 0.4 O.lUJ O.lUJ 0.1U 0.1U 0.1U 0.1U O.lU

Endo8ulfltn eulfltte 0.4 O.lUJ 0.1UJ O.lU 0.1U 0.1U 0.1U O.lU

Endrln 2 O.lUJ O.1UJ O.lU O.IU O.lU 0.OO2J O.lU

Endrin aldehydl O.lUJ O.lUJ O.lU O.lU 0.034J O.lU O.lU

Endrin ketone O.lUJ O.lUJ O.lU O.lU O.lU O.lU O.lU

Heptechlor 0.4 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

Heptaohlor Itpoxid" 0.2 0.05UJ 0.05UJ 0,05U 0.05U 0.05U 0.05U 0.05U

MlttllolCYohlor 40 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0,05U

Toxaphene 3 5UJ 5UJ 5U 5U 5U 5U 5U

.Iplle-SHC 0.02 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

alpha-Chlordane 0.5 0.05UJ 0.05UJ 0.05U 0.05U 0,05U 0.05U 0.05U

bete-BHC 0.2 0.05UJ 0.05UJ 0.05U 0.05U O.05U 0.05U 0.05U

dllta-SHC 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

gamma-BHC(Undanel 0.2 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

gemma-Chlordane 0.5 0.05UJ 0.05UJ 0.05U 0.05U 0.05U 0.05U 0.05U

Anelyte conoentratlons end New Jenley Oepltrtment of Environmental Protection (NJDEPIcriteria In miorogrameper Iitltr (uglLl (aqvlvelant to perte per billion (ppbll.
Analyses \Yereperformed by CompuChlm Environmental Corporation, ResearchTriangle Perk, North Clrolina. uelng Contraot leboretory Program (CLP)protocole contained

in the Stetement of Work (SOW} OLM01.8.
Exoeedenceaof NJDEPcriterie ara shown In bold and .ra underlinad.
FSA Indioates a field blank assocleted with aquaous samples.
pal Practlcel qventitetton level.
FR Fiald replloete of prevloue sample,
U The compound was enalVIed for, but not detected .t the specific detection limit.
J Estimated result.
R Rejacted result.

No applh;:eblecriteria.
NJOEPGroundwater Stendards, New Jersev Register, April 5, 1993. GERAGHTY & MILLER.INC.
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Teble 5-14. oiasolved Metehrin Groundwater Samples Collected During tha Phllse I A Remedillllnvutfpetion, BeyonnePlent, Bayonne, New Jerlley.

NJoEP'
Groundwatar Semple 10: EBl EB29 EB51 EB68 EBR13 EBR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMW8 GMMW9

OUlllity Standard
Analy!e lug/ll (Hiqher of POL,) Date: 01126(95 01126(95 01125/95 Oll24195 01/27(95 01124/95 01 (25195 01/25/95 01125(95 01/25(95 01/23/95 01(23195

Aluminum 200 110U 171U 104U 33.8UJ 1450U 119UJ 381J n6J 68.5U 142U 75.6UJ 51.8J

Antimony 20 41.1U 41.1U 41.1U 41.1U 411U 182 41.1U 41.1U 41.1U 41.1U 41.1U 41.1U

Arsenio 8 1'.3U 2.2U 8.8U 22UJ 2.8U 22UJ 36.8 22.3 2.5U 43.9 2.2UJ 2.2UJ

Barium 2000 79J 62.8J 8~J 9.9U 36.7J 144J 16.3J 46.8J 60J 35.8J 508 1230

Beryllium 20 0.2U 0.2U O.:I.U 1.7U 2U .l!! 1.1U 0.2U 0.2U 0.2U 0.2U 0.2U

ClIdmium 4 4.4UJ 4.4UJ 4.4UJ 4.4U 44UJ m 4.4U 4.4UJ 4.4UJ 4.4UJ 4.4U 4.4U

Clllclum 179000 22000 77200 4570U 82800 2150U 8110 56100 55300 48300 128000 127000

Chromium 100 5.1U 5.7U 5.7U 5.7U 57U ill 61.7 5.7U 5.7U 57.6 5.7U 5.7U

Cobelt 100 •• 12.6U 12.6U 12.8U 12.8U 126U ill 12.6U 14.4J 12.6U 12.6U 12.6U 12.6U

Copper 1000 2.5U 12.5J 2.5U 2.5U 25U 146 2.5U 2.5U 2.5U 2.5U 2.5U 2.5U

Iron 300 m 63.1J 11160 566U 315J 199U 416 UZ2 2480 473 17700 2780U

ll8d 10 1.8UJ 17.&1 1.6UJ 1.6UJ 1.6UJ 16UJ 1.6U 1.8UJ 1.6W 1.6UJ 1.8UJ 1.6UJ

Ma~ne.ium 8490 2590J 66500 2230U 153000 1780U 3080J 24500 33900 53200 26800 99500

Mllngllne.. 50 48.3 !Y m 16UJ 113.4J 171J 6.3UJ 236J !2! 66.6 616J 360J

Mllrcury 2 0.2U 0.2U 0.2U 0;2 0.21J 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U O':W

Molybdenum 13U 13U 13U 13U 13UJ 18.9J 13U 13U 13U 13U 13U 13U

Nickel 100 17.8U 20J 17.8U 17.8U 178U 1M 17.8U 17.8U 17.8U 67.2 17.8U 17.8U

Panadlum 16.9UJ 16.9UJ 16.9UJ 16.9UJ 16.9UJ 16.9UJ 16.9UJ 16.9UJ 16.9UJ 18.9UJ 18.9UJ 18.9UJ

Potlle.lum 5480 8440 20500 943U 52900 810U 19700 8440 8840 3650J 10200 27800

Selenium 50 2.7UJ 2.7UJ 27U 27UJ 27U 27UJ 27UJ 27UJ 2.7UJ 2.7UJ 27UJ 27UJ

Silver 4.5UJ 4.5UJ 4.5UJ 4.5UJ 45UJ 9.8UJ 4.5UJ 4.5UJ 4.5W 4.5UJ 4.5UJ 4.5W

Sodium 50000 16000 3190J 93.8U 69300U 1260900 2270U 378000 122000 126000 2!22.!l 140000 368000U

Thlllllum 10 R R R R R R R R R R R R

Vllnlldlum 100 •• 6.4J 2.9U 2.9U 3.3U 29U 166 n! 5.1U 6.3J 2.9U 2.9U 2.9U

Zinc 5000 8.3J 360 3.1U 3.1UJ 31U 164 13.5J 17.5J 3.1U 34.5 63U 44.2

Hexllvalent chromium R R R 50UJ R 50UJ 50UJ 50UJ R R 50UJ 50UJ

See la8t pega for footnote8.
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Teble 6-14.
Pag~2 of 4

Dillolveej Matell in Groundwater Sampl81 CoNeotedDuring the Phese 1A RemedialInvestigation. Blyonne Plant, Bayonne, Naw Jerlay.

NJOEP•
Groundwater Sample 10: GMMW10 GMMWll GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211 GMMW210 GMMW220

Quality Stllnderd
Anelyte (ug{ll (Higher of PQls) Date; 01 {23{9S 01 {25195 01127/95 01 (23195 01124195 01125195 01127195 01/23/95 01/28195 01124{95 01127195

Aluminum 200 33.8UJ 164U l:ZZU 94.9UJ ~ 129J 112U ]06OJ 1240U !Q§ 160U
Antimony 20 4].lU 4l.lU 41.1U 79.4U 41.1U 41.1U 41.1U 411U 4]IU 41.1U 41.1U
Arl8nlC 8 5.1J 18.:ZU 3.6U 2970J Z.2UJ 2.2UJ !1! 5.9J 10.2U 3.1U 2.2U
8lIrium 2000 463 45.5J 75.1J 67.9J 1.8U 83J 108J 1780J 28J 32.6J ZO.9J
Beryllium 20 0.2U 0.2U 0.2U 74.8U 2.4U 0.2U 0.2U 2U ZU 0.72U 0.2U
Cadmium 4 4.4U 4.4UJ 4.4UJ 83.2U 4.4U 4.4U 4.4UJ 44UJ 44UJ 4.4UJ 4.4UJ

Calcium 109000 7280 84900 1260U 114000 50900 176000 531000 55700 117000 78500
Chromium 100 5.7U 5.7U 5.7U 83.ZU 5.9J 410 5.7U 57U 57U 5.9J 5.7U

Cobalt 100 •• a.6U lZ.8U lZ.6U 83U 12.6U 12.6U 12.6U 126U lZ6U 19.8J 12.6U

Copper 1000 2.5U 3.4J 2.5U 69.7U 2.7U 4.9U 2.5U 25U Z5U 4.1J 2.5U

Iron 300 .1!!2J! 52.8J 1590 120U 389°0 36.1J 946 89600 Z08U 7]00 1820

Lead 10 1.6UJ 1.6UJ 1.6UJ 37.4 L6U 1.6UJ 1.6UJ 1.6UJ 1.6UJ 1.6UJ 1.6UJ

Magn8lium 36800 6380 8440 933U 107000 3950!) 24300 118000 43300J 10600 7800

Mllngllne8e 50 526J' 791 160 81.5UJ lU 30.5J 524 ill2ll 400 ~ ~
Meroury 2 0.2U O.ZU 0.2U 0.2U 0.2U 0.2U 0.2U O.2U 0.2U 0.2U O.2U

Molybdenum 13U 13U l3U 13U 13U 25.7J 13U 13UJ 24.4J 13U 13U

Nickel 100 17.aU 17.8U 17.8U 81AV 17.aU 64.2 17.aU 178U 178U 31.8J 17.au

PeNedlum 18.9UJ 16.9UJ 16.9UJ 16.9UJ 18.9UJ 16.9UJ 16.9UJ ZO.lJ 18.9UJ 16.9UJ t6.9UJ

Potesslum 17100 10500 3550J 341U 341U 6230 13500J 48700J 38300J 49800 7530

Selenium 50 27UJ 2.7UJ Z.7U 27UJ 27UJ 5.3J Z.7UJ 27UJ Z7U 2.7UJ 2.7U

Silver 4.SUJ 4.5UJ 4.5UJ 7.4UJ 4.5UJ 4.5UJ 4.5UJ 45UJ 45UJ 4.SUJ 4.5UJ

Sodium 50000 ~ 1!Z2M 24500 1100U Z79U 35800 ~ ]Z30oo0 632000 ~ 33600

Thallium 10 R R R R R R R R R R R

Vanadium 100 •• 2.9U 2B.BJ 56.9 79.7U 7.7U 2.9U Z.9U Z9U Z9U 8.7J Z.9U

Zino SOOO 3.1UJ 3.1U 3.1U 77.2U 3.tW 64.7 3.1U 31UJ 31U 186 56.1

Hexavalent ohromium 50 50UJ R R 50UJ 50UJ 330J R 50UJ R R R

5ae last page for 100tn01e8.
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Pege3 of 4
Tllble 5-14. Diseolved Metels in Groundwater Semples Collected During the Phese 1A Remediallnvestigaticn. Baycnna Plent. Bayonne, New Jersey,

NJDEp·
Groundwllter Semple 10: GMMW231 GMMW230 GMMW23DFR GMMW241 GMMW241FR GMMW24D MW6 MW9 MW10

Ouality Stllnderd
Anely!e {uglLI (Higher of PaLe) Dete: 01/26195 01/26/95 01/26/95 01/24/95 01/24/95 01124/95 01124/95 01/24/95 01/23/95

Aluminum 200 172U 387U 484U 50.3J 93.98J 33,8UJ 90.7J 512000J 33.8UJ

Antimony 20 41.1U 41.1U 41. lU ill ill 41.1U ill. 41.1U 41.1U

A.-enlo 8 Yo! 2.2U 2.2U 2.8J 2,7J 2.2UJ 51.6J 2.2UJ 2.2UJ

Barium 2000 341 34.8J 33.5J 101J 132J 11,4U 118J 1.1U 3.3U

Beryllium 20 O,2U 0.2U 0.2U llQ l!§ 2,3U m 0.2U 0.2U

Cadmium 4 4.4UJ 4.4UJ 4.4UJ' lli 164 4,4U .H! 4.4U 4,4U

Celoium 28500 63900 74800 1370U 1880U 4800U 1850U 513000 10100

Chromium 100 5.7U 5.7U 5.7U ill ill 5,7U ill 20,1 5.7U

Cobelt 100 •• 12.6U 12,6U 12.6U ill .lli 12.6U 1!Sl 12.6U 12.6U

Copper 1000 5,9J 7.1J 3.4J 102 134 3,8U 119 R 8U

Iron 300 ~ 189 205 102U 138U 614U 144U 182000 m
LDlld 10 1.8UJ 1.6UJ 1.6UJ 1.8UJ 1.6UJ 4,2J 2J 1.8UJ 2,2J

Mllgnesium 21900 8490 11300 1230U 1650U 2300U 1490U 547000 9180

Mllngllne.e 50 803 41.8J 120J ll!J. 158J 17.5UJ 139J lUJ 30.2UJ

MtIrcurv 2 0.2U O.2U 0.2U 0,25 O,2U 0.2U 0.2U 0.2U 0.24

Molybdenum 29.8J 31.1J 33.8J 13U 13U 13U 17,6J 13U 13U

Niotsl 100 17.8U 17,8U 17.8U ill l!i 17.8U 135U 17.8U 91U

Pelilidium 16.9UJ 16.9UJ 16.9UJ 18.9UJ 18.9UJ HI.9UJ 18.9UJ 16.9UJ 18.9UJ

Potllilium 18600 34600 30300 571UJ 1100UJ 1070U 787U 341U 8590

Selenium 50 2.7UJ 2.7UJ 2.7UJ 2.7UJ 2.7UJ 2.7UJ 2.7UJ 27UJ 27UJ

Sliver 4.6UJ 4.5UJ 4.5UJ 8.2UJ 10.9UJ 4.5UJ 9.6UJ 4.5UJ 4.5UJ

Sodium 50000 313000 188000 183000 1280U 1810U 69800U 2140U 123U 473000

Theilium 10 R R R R R R R R R

Venadium lOa •• 2.9U 4J 2.9U 117 ill 4U 138 R 3.aU

Zino 5000 22.8 15.4J 5J 114 149 3.1UJ 136 3.1UJ 3.9U

He)(evalsnt chromium R R R 50UJ 50UJ 50UJ 50UJ 50UJ 50UJ

See lest pegs for footnotes.
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Teble 5-14. Dissolved Metels in Groundweter Semple. Collected During the PhellB lA Remediallnvutigetion. Beyonne Plant. Bayonne. New Jersey.

NJDEp·
Groundwatllr Sample 10: PKMW·4 FBA1-012395 FBA2-012495 FBA3-012595 FBA4-012695 FBA5-0 12795

Quelity Stllnderd
Anslyte lug/Ll (Highllr of POle, Date: 01127195 01123/95 01124/95 01/25/95 01/26195 01/27195

Aluminum 200 1160U 70.2J 33.8U 33.8U 115J 87.9J

Antimony 20 411U ill 41.1U 41.1U 41.1U 41.1U

Arsenio 8 7U 2.2UJ 2.2U 2.2UJ 2.2U 2.2U

Berlum 2000 148J 72.1J l'.2J 0.8U 0.62J 0.69J

Bllryillum 20 0.2U 80.7U 1.8J 0.2U 0.2U 0.2U

Cedmium 4 44UJ 93.4 4,4U 4.4U 4.4U 4,4U

Calaium 338000 1220J 5290 53.7U 81.2J 53,7U

Chromium 100 57U 87.3 5.7U 5.7U 5.7U 5.7U

Cobalt 100 •• 12eU 91.3 12.6U 12.6U 12.8U 12.8U

Copper 1000 25U 73.5 2.5U 2.5U 2.5U 2.5U

Iron 300 ~ 108 ~ 20.8U 20.aU 20.8U

LIlBd 10 1.eUJ 1.au LeU 1.au 1.6U 1.8U

Megneslum 205000 962J 2620J 27.3U 27.3U 27.3U

Manganeee SO 1170 n 18.2 lU lU lU

Meroury 2 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U

Molybdenum 13UJ 13U 13U 13U 13U 13U

Nlokel 100 178U B6.4 17.BU 17.aU 17.IU 17.8U

PlllIBdium 16.9UJ 16.9U 16.9U 18.9U 1S.9U lS.9U

Potassium 53500 341U 10BOJ 341U 341U 450J

Selenium 50 27U 2.7U 2.7U 2.7U 2.7U 2.7U

Silver 45UJ 8.8J 4.5U 4.5U 4.5U 4.5U

Sodium 50000 1410000 1070J 82700 364J 568J 334J

Thellium 10 R 2.7UJ 2.7UJ 2.7UJ 2.7U 2.7U

Vsnedium 100 •• 29U 85.5 3.3J 2.9U 2.9U 2.9U

Zlna 5000 31U 81 3.1U 3.IU 3.1U 3.1U

Hllxsvslllnt ohromium 50 R SOU SOU SOU SOU SOU

AnelVte conaentrstions end New Jersey Ollpsrtment of Environmentsl Proteotion INJDEPI orlteris in mlcrogretns per IItllr lug!LI leqllivelllnt to parte per billion (ppbll.
Anely ... werll performed by CompuChem Environmentel Corporstlon. Reeeerch Triengle Pllrk. North Cerollne. ueing Contraat Leboretory Program (CLPI protocole co

Stetement of Work (SOWIILM03.0. .
Exoeedsnce. of NJOEPcriteris lire shown In bold Ilnd sre underlined.
FBA Indioetee a fillid blank assooiated with aqueou. sllmples.
FR Reid replloate of prllvlous .Ilmple.
U The oompound W81 enalyz:edfor but not dlltllcted at the specifilld detection limit.
J Eetimatsd rasult.

No applioabls criteria.
Rejected rllsult.
NJOEPGroundwater Stendards, New Jersey Register, April 5, 1993.
Interim generic groundwater quality criterion.
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Page 1 of4
Tab'e 5-15. TotalMetals IIndCYllnldeInGroundwllterSlIl11plesCollectedDuringtflePhase IA Remedi.llnvestigatlon,Beyonne Plent,Bayonne, New Jereey.

NJOEp·
Groundweter Sample 10: EB01 EB29 EB51 EB68 EBR13 EeR19 GMMW2 GMMW3 GMMW4 GMMW6 GMMW8 GMMW9 GMMW10

QUlllityStandllrd
Analyte lug!l..) IHiqherof PQLs} Oats: 01126/95 01/26/95 01/25/95 01/24/9501/27/9501/24/9501/25/95 01125/95 01125195 01125195 01123/95 01/23/95 01123195

Aluminum 200 62.8J NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 20 8.9J NA NA NA NA NA NA NA NA NA NA NA NA
Arsanio 8 18.4 NA NA NA NA NA NA NA NA NA NA NA NA
Berium 2000 84.1J NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 20 O.lU NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 4 0.5U NA NA NA NA NA NA NA NA NA NA NA NA
Calolum 147000 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 2.9U NA NA NA NA NA NA NA NA NA NA NA NA
Cobelt 100" lJ NA NA NA NA NA NA NA NA NA NA NA NA
Coppar 1000 26.5 NA NA NA NA NA NA NA NA NA NA NA NA
Cyanlds 200 10U 10U 10UJ 10UJ 10U 10UJ 10UJ 10UJ 10U 10U 10UJ 10UJ 17.2J
Iron 300 ll!!2 13700 9590J 45400J 6610 ~ §.lZQQ 62900 NA NA 74800 146000 88300
Laad 10 ~ NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium 7190 NA NA NA NA NA NA NA NA NA NA NA NA
Mllngenasa 50 62.4 ~ !9!:l 480J 80.6 243 !!!! ill NA NA !.!! ill!! !Z!
Mercury 2 1.1 NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 100 15.4J NA NA NA NA NA NA NA NA NA NA NA NA
Potassium 7080 NA NA NA NA NA NA NA NA NA NA NA NA
SlIlenium 50 4.4U NA NA NA NA NA NA NA NA NA NA NA NA
Silver 0.6U NA NA NA NA NA NA NA NA NA NA NA NA

Sodium 50000 14200 NA NA NA NA NA NA NA NA NA NA NA NA

Thallium 10 5.5U NA NA NA NA NA NA NA NA NA NA NA NA

Vllnadlum 100" 10.BJ NA NA NA NA NA NA NA NA NA NA NA NA

Zino 5000 161J NA NA NA NA NA NA NA NA NA NA NA NA

S.a lastpegs forfootnotes.
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Table 5·15. Total Metale lII1d CV8nide in Groundweter Samplel Collected During the Phese IA Remedlel Invllt!glltion, Bayonne Plant, Bayonne. New Jersey.

NJOEP'
Groundweter Sample 10: GMMWll GMMW13 GMMW14 GMMW15 GMMW17 GMMW19 GMMW20 GMMW211 GMMW21D GMMW22D GMMW231

Quality Stendard
Anelyte (uglLl (Higher of PQlI' Olte: 01/25/95 01127195 01123/95 01124/95 01/25195 01/27/95 01/23/95 01/26/95 01124195 01127/95 01/26/95

Aluminum 200 NA NA NA NA NA NA NA 280.1 m2:l NA 1300.1

Antimony 20 NA NA NA NA NA NA NA 1.9U 1.9U NA 1.9J

Ar .. nio 8 NA NA NA NA NA NA NA ZU 5.8J NA IY
Barium 2000 NA NA NA NA NA NA NA 27.8J 30.4J NA 332

Beryllium 20 NA NA NA NA NA NA NA O.lU 0.74U NA O.lU

Cedmium 4 NA NA NA NA NA NA NA 0.5U 0.5U NA 0.5U

Calcium NA NA NA NA NA NA NA 51100 99500 NA 24400

Chromium NA NA NA NA NA NA NA 1l.4U llU NA 5.5U

Cobalt 100" NA NA NA NA NA NA NA 3.7J 15.8J NA 4.9J

Copper 1000 NA NA NA NA NA NA NA 103 49.1 NA 20.3J

Cyanide 200 10U 10U 10UJ 10UJ 13.7J 10U 10U 10U 10U 10U 10U

Iron 300 54500 38400 28200 85400.1 12800 NA NA l!!! 6730 .wJl ~

lead 10 NA NA NA NA NA NA NA 7.2J 7.8J NA 11,8J

Magnasium NA NA NA NA NA NA NA 39500 9180 NA 18500

Mangane.. 50 2490 H2 97.2 ZW . 84.4 NA NA m !Ql ~ 882

Mercury 2 NA NA NA NA NA NA NA 0.2U 0.2U NA 0.2U

Nlokel 100 NA NA NA NA NA NA NA 11.11J 33.8J NA 7.5U

Pote.. lum NA NA NA NA NA NA NA 65600 51200 NA 24500

Selenium 50 NA NA NA NA NA NA NA 4.4U 5.7 NA 4.4U

Silver NA NA NA NA NA NA NA O.llU 0.6U NA O.llU

Sodium 50000 NA NA NA NA NA NA NA ~ 131000 NA 250000

Thallium 10 NA NA NA NA NA NA NA 5.5U 5.5U NA 5.5U

Vanadium 100" NA NA NA NA NA NA NA 6.2J 10J NA 5.1J

Zlno 5000 NA NA NA NA NA NA NA 63.7J 151J NA 3O.8J

See lalt page for footnotes.

.~.
GERAGHTY & MILLER. INC. .. It

TIERRA-B-000947



Page 3 of 4

Teble 5·15. Total Matale end Cyanide In Groundweter Sernpln Collected During the PheDeIII. RemadlellnveDtigetion, Bayonne Plent, Bllyonne. New JerDey.

NJDEP •
Groundweter Semple 10: GMMW23D GMMW23DFR GMMW241 GMMW24lFR GMMW24D MW6 MW9 MW10 PKMW·4 FBAool·012396

Quality Stenderd
AneJyte (ugILI (Higher of PQls) Date: 0112&195 01/28195 01124195 01/24/95 01/24195 01124195011241950112319501/2719501/23/96

AlumInum 200 ~ 13300J Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Antimony 20 1.9U 1.9U Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Ailenio 8 2:.U 1M Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Barium 2000 296 275 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Beryllium 20 1.2U 1.1U Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Cadmium 4 0.5U 0.5U Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Calcium 112000 100000 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Chromium 37.4 34.2 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Cobalt 100·' 14.7J 13.4J Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Copper 1000 68.9 63.4 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Cyanide 200 10U 10U 10UJ 10UJ 10UJ 10UJ 10UJ 10UJ 10U lOU

Iron 300 22200 ~ 3920 3190J 1710 .uzg,Q ~ 7620 2800 71J

Laed 10 27,5J 23.tlJ Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Magnellium 17600 14800 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Mangenelll 50 §Ql! 396 1!!! 81JJ 90.4 .l!2. ill 79 m lU

Meroury 2 0.2U 0.2U Nil. Nil. Nil. Nil. NA NA Nil. NA

Niokel 100 26.9J 24.7J Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Poteelium 62500 56900 Nil. Nil. Nil. Nil. Nil. Nil. NA Nil.

Selenium 50 6.6 7,9 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Silvar a.6U 0.6U Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Sodium 50000 ~ 191000 Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Thallium 10 6.5U 5.5U Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Vanadium 100·' 38.3J 33.4J Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

Zino 5000 105J 109J Nil. Nil. Nil. Nil. Nil. Nil. Nil. Nil.

See la.t psgl forfootnol.,.
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Tsble 5-15. Totel Metsls snd CYlInlde In Groundwater Sampl8B Coliacted During the Phase IA R8IT1ediaiInvestigation, Bayonne Plant, Bsyonna, New Jereey.

NJOEP'
Groundweter Sample ID: FBA002-o1 2495 FBA003·012595 FBAOO4-012895 FBAOO5-012795

OualltY Stendsrd
Analyte (uglL) (Higher of POL., Oete: 01/24/95 01/25/95 01128/95 01127/95

Aluminum 200 NA NA 85,3J NA

Antimony 20 NA NA 1.9U NA

Areanlc 8 NA NA 3,5U NA

es,ium 2000 NA NA O.38J NA

eeryllium 20 NA NA 0.1U NA

CIKfm!um 4 NA NA O.5U NA

Calcium NA NA 35J NA

Chromium NA NA 2.2U Nil.

Cobelt 100·· NA NA 0.5U Nil.

Copper 1000 NA NA O,8U NA

Cyanide 200 10U 10U 10U 10U

Iron 300 43.7J 137 38,9J 27.2U

Lead 10 NA NA 1.8U NA

Magnesium NA NA 18.4J NA

Manganase 50 1U lU 0.4U 0.53J

Mercury 2 NA NA 0.2U NA

Nickel 100 NA NA 1.5U NA

Pota8Bium NA NA 10BJ NA

Salenium 50 NA NA 4.4U NA

Silver NA NA 0.8U NA

Sodium 50000 NA NA 544J NA

Thallium 10 NA NA 5.5U NA

VsnlKfium 100· • NA NA 0.5U NA

ZlrlC 5000 NA NA 1.3J NA

Anelyte concentrations and New Jarsey Department of Environmentsl Protsction (NJDEP) criterie In micrograms per liter (uglLl (equivalent to parts per billion (ppbU.
Anelvs" were perfonmed by CompuChem Environmental Corporation, Res8llrch Trlengle Park, Nonh Carolina, using Contrect Laboratory Program (CLP)protocols contained In the

Stetement of Work (SOWIILM03.0.
Excsedance' of NJDEP criteria are ehown in bold end are underlined.
FBA IndIcate' a field blank sesoclated with squeous samples.
POL Practical qusntltation level.
FR Field replicats of previoue sample.
U The compound Wlll snalyZed for, but not detectad at the specified detection limit.
J Estimeted result.

No applicable criterie.
NA Not anelYled.

NJOEPGroundwatar Standsrds, New Jarsey Register, AprilS, 1993.
Interim gensric groundwater quelity criterion,

GERAGHTY & MILLER. INC.
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Table 5-18. Wet Chemietry. Intrinelc 1Il010gicei Parametere. and Dieeolved Gnel In Groundweler Semplee Collected During the Phele IA Remedlel Investlgallon. BlIVonne Plent. BlIVonne. New Jerlev.

NJDEP ° Semple 10: EB1 EB29 EB51 EB88 EBR'3 EBR'9 GMMW2 GMMW3 GMMW8 GMMW9 GMMW10 GMMW'1

Groundwllter
OUllllty Stendllrda

Anlllyte Img/ll (Higher of POL.) Dllte: 0' 128/95 0'126/95 01125/95 0'/24/95 01/27/95 0'124195 01125/95 01/25/95 0"23195 01123195 0' 123/95 0'/25/95

Ammonia 0.5 O.'U O.'U 1.~8 U! J.08 0.205 4.28 !!J! 2.16 .1:lZ !& .l..B
BOD. S-dey tot III 7.6 7.8 '2 70 65 15 34 39 '0 28 34 4.8

Cllmon dioxide 56.1 '3. , 62.9 17.8 33.4 LeU 1.6U 153.4 44.4 '12.4 103 2.5

Cerbon monoxide 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U

ChemlclIl 0KYOendemand 86 370 9' 400 190 790 470 430 340 800 710 140

Chloride 250 12.4 5.47 1760.1" 5580.1" 2430 , 130OJ" 220J·· 204Jo• 203JoO l8U" 43JJ" 65.7

Methene 0.3 0.2U 5.3 2.5 0.2U 0.2U 6.3 9.3 2.7 '0.4 '3.2 0.2U

Nitrlll .. N '0 0.33 3.2 0.04U 0.04U 0.04U 0.04U 0.042 0.04U 0.04& 0.4 0.04U 0.04U

Nltfogen dioxide 12.2 12.6 9.9 11.3 12.8 12.4 12.6 5.7 '1.9 5.2 4.0 '1.2

Totlll orgllnic cllrbon 28.7 9,4 15.4 21.' 22.4 '2. , 76.7 27.2 '32.2 21.3 '00 28.8

Di•• olved oxyoen 2.4 7.0 1.1 '.6 0.9 2.6 2.0 2.5 1.6 , .1 1.0 2.6

Sulfatll 250 ~ 24.6 62.9 240 70.6 J840 '94J" 28.7 38 28.8 27.7 29.9

Sulfide, low 0.2 O.'U 0.2 62 83 '6 0.8 0.52 5.1 7.8 6 0.59

Totlll dluolved lolide 500 20'0 '50 204J'o 378J'o ~ 3670.1·· , 62J" , 62JoO 4'OOUJo 4320UJo 224J"" 202

Totllllllkdnity 4" '0.7 490 720 393 54.5 488 2" 436 430 432 427

Totlll phcephorua O.'U 0.734 0.97' 1.99 0.321 0.37' 4.44 0.68 1.94 1.55 1.95 8.71

See III,t pege fOf footnotes.

GERAGHTY & MILLER. INC.
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TabI85-16. W8t Cheml8try, Intrin8io Blologio81Per8meters, 8nd Dissolved G8Beein Groundw8ter Semples Collected During tile PhuelA Remedlellnveetigetlon, Beyonne Plent. BByonne. New Jersey,

NJDEp· Sample 10; GMMW13 GMMW14 GMMW15 GMMW17 GMMW21I GMMW210 GMMW22D GMMW231 GMMW230 GMMW230FR

GrDundwater
QuBlity Stenderds

An81vte (mglLl (High8r Df PQls' Dete; 01127/95 01/23195 01/24/95 01 (25/95 01/26195 01/24195 01127/95 01/26195 01/28(95 01/26195

AmmDnl8 0.5 .l.2I 1.90 ~ O.lU O.lU O.lU O.lU O.lU 0.136 O.lU

BOD, 5·dey tDt81 33 43 74 6,4 240 1600 420 700 430 430

CarbDn dlDXld8 82 114.5 80.2 2.2 35 151.8 38,8 228.4 1.6U 1.6U

CarbDn monDxide 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U 0.3U a.3U 0.3U

Chemic81oxygen demsnd 200 240 720 91 250 2200 860 850 1700 1600

Chloride 250 27,8 242 1750 17.1 159 211J" 49.8 185 l!lZ 29BJu

Meth8ne 2.4 10.9 5.4 1.5 3 0.2U 0.2U 0.6 0.2U 0.2U

Nitrete·N 10 0.04U 0.04U 0.04U 0.45 0.04U 0.04U 0.04U 0.04U 0.083 0.087

Nitrogen dloxid8 12.9 7.2 8.4 12.7 8.1 9.9 14.1 4.6 13.6 12.7

Tct81 organlo o8rbon 98.6 27.6 42.2 15.2 98.8 719 235 345 515 563

OIBBolvedDxygen 0.9 1.1 0.6 2.9 1.3 1.7 1.0 1.0 0.9 1.0

Sulf8t8 250 12.5 87.7 78.4 117 ~ 427Ju ill 33.3 ~ 473Ju

Sulfide. low 4.1 13 20 0.43 11 0.17 O.lU O.lU 0.1U O.lU

TDt81dl8BDlv8dsDllds 500 182 492 4240 146 4060 322.J0 0 !!!Q 2020 l!@ 260J"

Total alkalinity 233 425 991 206 1210 221 73 440 33.6 44.7

Total phD.phoN8 1.86 2.25 3.99 0.154 0.647 0.527 0.275 0.485 0.982 0.894

S8e 18Btpeg8 for fDDtnDt8s.

GERAGHTY & MILLER, INC.
G:1N'1I0J ecneXXONV'lJ02' 2.041 IOO3\WCHM .An.XLS
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Table 5·18. Wet Chemistry. Intrlnslo B1ologlCllIParameters. end Oillolved Gases In Groundwater Samples Colleoted During the PhaeeIA Remediellnvestlgation, BeyonnePlent. Beyonne,New Jersey.

NJOEp· Sempls 10: GMMW241 GMMW241FR GMMW240 MW6 MW9 MWl0 PKMW·4 FBA1-o12395 FBA2·012495

Groundweter
Quellty Stenderde

Analyte (mg/LI (Higher of paLe' Date: 01/24(95 01 (24/95 01124195 01 (24/95 01124(95 01/23195 01/27(95 01l23f95 01(24(95

Ammonie 0.5 O.lU 0.1U O.lU ~ 3,44 0.1U 2.92 O,1U O,lU

800. 5-dey totel 710 1900 18 85 14 37 76 9.1 4U

Carbon dioxide 153 175.6 1.8U 103,3 131.7 23.7 54.8 NA NA

Carbon monoxide 0.3U 0.3U 0.3U O,3U 0.3U O,3U 0.3U NA NA

Chemlo.l oxygen dern.nd 3800 3700 87 390 140 270 430 20U 20U

Chloride 250 2280 1270 154J·· 346 99,7 23,5 3310JU 3U 3U

Methene 0,3 0.4 0.2U 4.9 10.1 13,4 2,6 NA NA

Niu.te·N 10 0.04U 0.04U O,04U 0,08 0.04U 0.04U 0.04U 0.04U 0.04U

Nitrogen dioxide 9,2 10.7 15.1 13.1 7.2 6.8 10,8 NA NA

Total orgenle cerbon 1220 1290 15,2 83.7 20,2 43.8 77,1 4.13 lU

DI.. olved oxygen 1.5 1.3 4.0 2.5 2,8 2.7 0.7 NA NA

Sulfete 250 81.5 29.3 34.9 87.7 20 14 &8U-- 2U 2U

Sulfide. low 2.9 1.3 O.lU 1.7 0.18 O,1U 97 O,lU O.lU

Total di•• olved .olld. 500 ~ 6430 108J" !§!2 4630 210 178J" 3570U 69U-·

Totll elkellnity 451 369 58.5 322 185 1060 736 10U 10U

Tot.1 phoephorue 0.713 0.839 0,227 3.78 0,321 0.328 0.789 0.122 0.188

See leet page for footnote ••

G,\AP~OJeCnE)()(ON\NJ0212 .1;t4l\0Cl3IWCHM ATIl.)(~S
GERAGHTY & MILLER. INC.
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Teble 5-1 e. Wet Chemletry, Intrll18lc Biological Per.melerll, and Ol.. olved GalleS in Groundweter Sample. Collected During the Phe .. IA R.mediallnv.ltlgetion, Beyonnit Plant, Beyonne, New Jereey.

NJDEP " Sample 10: FBA3·01259S FBA4-012695 FBA5-012795
Groundwlter

Quality 51endardl
Analyte lmglll IHigher of PQle' Dele: 01/25/95 01/26/95 O1l27/95

Ammonie 0.5 O.lU O.IU O.IU
BOD, 5·day totel 4U 4,OU 4U
Cerbon dioxide NA NA NA
Carbon mClnoxlde NA NA NA
Chemical oxygen clemerod 20U 20U 20U
Cn/orlde 250 3U 3U 3U
Methane NA NA NA
Nltrate·N 10 O.04U 0.04U O.04U
Nitrogen dioxide NA NA NA
Tota' organic carbon lU IU lV
Dlelolved oxygen NA NA NA
Sullate 250 2U 2U 2U
Sulllde, low O,lU a.1U O.IU

Totlll dinolvlld lollde 500 138J" " 4U 211OJ··

Total "kellnit\' 10U 10U 10U

Total phosphoNS O,lU O.lU O.lU

Anlllyte concentretions IInd New Jereey Department of Environmentlll Protection (NJDEPI criteria In milligrams per liter lmglll (equivelent to perte per million Ippmll.
Anelye .. were performed by Compuchem Environmenta' Corporation of R8Iurch Perk Triengle, North Carolina, using stendsrd United Stlltes Envlronmllntal Protection Agency (USEPAl methodology.

Exceedances 01 the NJOEP criterle e,e shown In bold end ere underlined.
FBA Indlcetes e field blenk elleocieted with equeous semples.
pal Precticel quantltation level,
FR Field replicate 01 previous semple.
U The compound wes enalVl!ed for. but nct detected et the specified detection limit.
J &timattid reeult.
NA Not enalyzed.

No applicable criteria.
NJDEP Groundwet.r Stenderds, New Jerlley Register, April 5, 1993,
Indicetee e velue reported by the leborlltory where concentratione of chlorides and/or sulrete" exceed the reported TDS concentration. These \lelulls arll considsrsd suspsct.

G:w.'IoJ£CT'I£XXON\HJ0212.041'lOO3\WCHM." T8.XLS
GERAGHTY & rvnLLER, INC.
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Teble 5-17. Summary of Oltlctld Conclntr8tlon. of All Constituents in Groundwatlr Semplel Collected During the Ph8l1e IA Remedlellnvlstfgetion. Bivonni Plant. Bavonne•
New Jereev.

•
Geometric Plrcent of Number of Semples Plrcent of Sample.

Minimum Maan Meximum Numblr of Numbar of Ssmpla. with Excleding NJDEP EXClldlng NJDEP

Quantifieble Quentlflebll Quentifieble Quentifieble Semples Ouantifleble Groundweter Quelily Groundwetlr auellly

Constituent Concentretlon Concentration Concentretion Concentretion. Anelyzed Concentrationl eritlne Critene

Volatile Oraenlo Comaounds lualll

1.1-Dichlorolthane 62.00 63.00 64.00 2 44 5 0 0

1.2-Dlchloroethene(TotaU 7.00 2961.00 11000.00 4 44 9 2 5

l-Butenol 24000.00 24000.00 24000.00 1 44 2 0 0

2-autanol 26000.00 26000.00 26000.00 1 44 2 0 0

2-Butanone 2800.00 2800.00 2800.00 1 44 2 1 2

ACltonl 19.00 1127.00 4300.00 4 44 9 1 2-

Slnzlnl 2.00 77944.00 710.00 18 44 41 18 41

Bromodichloromathene 2.00 6.00 10.00 2 44 5 2 5

ChioFObanze"e> . 2.00 2836.50 14000.00 8 44 18 6 14

Chlaroeth'ne 65.00 65.00 65.00 1 44 2 0 0

ChI.roform . 2.00 17.50 40.00 4 44 9 3 7

EthyJbaAzI"a 2.00 1556.25 12000.00 8 44 18 1 2

Haxana 9.00 1323.78 4700.00 9 44 20 0 0

Mathyl-t-butyl Ither 260.00 390.00 520.00 2 44 5 0 0

MlilbylBMchioridi 69.00 69.00 69.00 1 44 2 1 2

"fatraohiorOlthane 820.00 820.00 820.00 1 44 2 1 2

Toluene 1.00 54.40 510.00 10 44 23 0 0

Trloh!oroethene 1.00 560.50 1100.00 2 44 5 1 2

Vinyl ohlorld. 3.00 1357.67 3700.00 3 44 7 2 5

Xyl.lna. (Totsll 2.00 2909.36 38000.00 14 44 32 4 9

n-Propylblnzlna 2.00 387.13 2800.00 15 44 34 0 0

S"mivoh,tile Oroenio Comooundl! (ualLI

1,2-DichlorobanZlna 1.00 8.00 19.00 4 31 13 0 0

1.3-Dichlorobenzenl 18.00 18.00 18.00 1 31 3 0 0

1;4-0iohlorobanzene 2.00 34.75 130.00 4 31 13 1 3

2,4-0Ichlorophenol 14.00 14.00 14.00 1 31 3 0 0

2,4-0lmethylphenol 1.00 55.50 110.00 2 31 6 1 3

2·Chlorophenol 17.00 17.00 17.00 1 31 3 0 0

2-Mathyln,phthelene 1.00 45.25 310.00 12 31 39 2 6

2·Mathylphenol 2.00 3.50 5.00 2 31 7 0 0

4-Mathvlphanol 2.00 37.00 180.00 7 31 23 0 0

Aoenaphthlnl 1.00 5.89 15.00 9 31 29 0 0

Anthraoenl 2.00 2.00 2.00 2 31 6 0 0

Blnzo(e)enthrecenl 1.00 2.13 5.00 8 31 26 0 0

5el I".t pagl for footnot ... GERAGHTY & MlLLER.INC. 0
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Teble 5-17. Summery of Detected Coneentretlona of All Constituents In Groundweler Semples Colleoted During the PP,e911IA Remediel Invellilietion. Bayonne Plant. Beyonne,
New Jersey.

Geometric Percent of Number of Semples P.rcanl of Semplee

Minimum Meen Meximum Number of Number of Semples wllh ExceedIng NJDEP Exell8dlng NJDEP

Quentlfleble Quenlifieble Quemlfieble Quentlfillble Semplea Quantlfleble Groundwatar Quality Groundwater Quality

Constituent Coneantretlon Concentretlon Coneantretlon Concentretlons Analyzed Concentretions Criterie Crllerie

S,m!vo!ptUe Organic Compounde (contlnuedl (ugll.l

Benzo(elpyrene 1.00 2.17 5.00 6 31 19 0 0

Benzolblfluorenthene 1.00 2.11 9.00 9 31 29 0 0

Benzo(g.h,llparylene 2.00 2.00 2.00 1 31 3 0 0

8enzo(klfluorenthene 1.00 2.22 9.00 9 31 29 0 0

Cetbezole 2.00 3.00 4.00 3 31 10 0 0

Chryeene 1.00 2.18 4.00 11 31 35 0 0

DI'n-butyl phthelate 1.00 1.50 2.00 2 31 6 0 0

Dlbenzofuren 2.00 4.25 9.00 4 31 13 0 0

Dfethy! phthelete 1.00 1.00 1.00 4 31 13 0 0

Fluoranthene 1.00 2.40 6.00 10 31 32 0 0

Fluorene 1.00 6.10 19.00 10 n 32 0 0

Incllnoll,2,3-cdlpyren, 1.00 1.00 1.00 1 31 3 0 0

Nephlhe'ene 1.00 30.07 180.00 14 31 45 4 13

Plnleohlorophenol 3.00 3.00 3.00 1 31 3 1 3

Phenenthrene 1.00 7.54 32.00 13 31 42 0 0

Phlnol 2.00 l4.22 49.00 9 31 29 0 0

Pyrene 1.00 2.88 8.00 16 31 52 0 0

bis(2-Ethylhexyll phthelete 1.00 5.54 t6.00 24 31 77 0 0

PestloldeslPCQ, (uglLI

4,4'·DOE 0.07 0.07 0.07 31 3 0 0

4,4'·DOT 0.12 0.12 0.12 31 3 1 3

elph.BHC 5.00 5.00 5.00 31 3 1 3

elphe-ohlordene 0.05 0.05 0.05 31 3 0 0

delte-SHC 3.80 3.80 3.80 31 3 a 0

lnorgenle •• Totel IUAIL'

Aluminum 280.00 4141.60 17400.00 5 5 100 5 100

Antimony 1.90 5.40 8.90 2 5 40 0 0

A:r.enlo 5.80 17.44 29.60 5 5 100 4 80

Berlum 27.80 154.06 332.00 5 5 100 0 0

ClIlcium 24400.00 86800.00 147000.00 5 5 100 a 0

Chromium 37.40 37,40 37.40 1 5 20 0 0

Cobalt 1.00 8.02 15.80 5 5 100 a 0

See laet page for footnot.s. 0GERAGHTY & MILLER, INC.
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Table 5-17. Summery of Detected Concentretiona of All Constituents in Groundwater Semples CoUscted During the Pha .. IA Ramediallnve.tigation. Bayonna Plant. Bayonne,

New Jenay.

Geometric Percant of Number of Semplas Percent of Samples
Minimum Mean Maldmum Number of Numbar of Samples with Excaading NJOEP Exceeding NJOEP

Quantifiabla Quantifiabla Quantifiable Quantlfiabla Samplas Quantifiabla Groundwater QUllllty Groundwatsr QUlliity
Con.tituant Concentrstion Concentrstion Concel1tration Concenlrllti.ms Analyud Concentrlltions Criteria Crit.rill

Inorgllnjc •• Total (uglL! (continued I

Coppsr 20.30 53.56 103.00 5 5 100 0 0
CVlInids 13.70 15.45 17.20 2 31 6 0 0
Iron 798.00 33212.15 14800d.00 27 27 100 27 98

leed 7,20 24.20 86.90 5 5 100 3 60

MlIgneeium 7190.00 18394.00 39500.00 5 5 100 0 0

Mengllnllle 52.40 545.89 2490.00 27 27 100 27 96

Meroury 1.10 1.10 1.10 1 5 20 0 0

Nickel 11.60 21.93 33.80 4 5 80 0 0

Pota8fium 7080.00 42178.00 65800.00 5 5 100 0 0

Salanium 5.70 8.115 6.60 2 5 40 0 0

Sodium 14200.00 230440.00 545000.00 5 5 100 4 80

Venedium 5.10 14.08 38.30 5 5 100 0 0

Zinc 30.80 102.30 161.00 5 5 100 0 0

Inorgenic. - Oill.o!vad (ugM

Aluminum 50.30 60906.68 612000.00 10 31 32 5 16

Antimony 121.00 144.87 162.00 3 31 10 3 10

Arllenic 2.80 408.58 2970.00 10 31 32 7 23

Barium 16.30 221.05 1780.00 26 31 84 0 0

Beryllium 110.00 132.33 168.00 3 31 10 4 13

Cadmium 124.00 148.33 175.00 3 31 10 3 10

Celcium 7280.00 122319.80 531000.00 25 31 81 0 0

Chromium 5.90 111.24 410.00 9 31 29 4 13

Cobalt 14.40 94.04 174.00 5 31 18 3 10

Coppar 3.40 50.00 146.00 8 31 28 0 0

Hexavalent chromium 330.00 330.00 330.00 1 31 3 1 3

Iron 36.10 16635.17 182000.00 23 31 74 1S 61

Lead 2.00 12.72 37.40 5 31 18 2 6

Magn.alum 2590.00 66441.20 547000.00 25 31 81 0 0

Mengan.sll 30.50 393.62 1170.00 24 31 77 21 68

Mercury 0.20 0.23 0,25 4 31 13 0 0

Molybdllnum 17.60 24.58 31.10 6 31 19 0 0

Nickel 20.00 78.20 168.00 6 31 19 2 6

Palladium 20.10 20.10 20.10 1 31 3 0 0

Pot8 .. lum 3650.00 21082.27 53500,00 22 31 '1 0 0

See leet page for footnot88.
GERAGHTY & MlLLER, INC. a
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Table 5-17. Summery of Detected Concentrations of All Comtltuente in Groundwater Samplee Collected During the Phe .. IA Remediellnvlltlgation, Bayonna Plant, Bayonne,
New Jeraey.

Geometric Percent of Number of Samplee Percent of Sampla.

Minimum Mean Maximum Number of Number of Sample. with Exceeding NJDEP Exceeding NJDEP

Quantifiable Quantlfieble Quantiflable Quentifieble Sampln Quentifiable Groundwater Quality Groundwater Quality

Constituent Concentration Concentration Concentration Concentrationa Analyzed Concentrations Criteria Criteria

Inorganica • Di880lyed luglLI (continued)

Selenium 5.30 5.30 5.30 1 31 3 0 0

Sodium 3190.00 342432.86 1410000.00 21 31 68 16 52

Venadium 4.00 91.91 389.00 10 31 32 0 0

Zinc 8.30 88.36 360.00 14 31 45 0 0

Miscellaneous lnorgenlc Parameters Imgll!

Ammonia 0.14 2.32 5.01 17 27 63 0 0

800.6 'Day Total 4.80 1n.50 1600.00 27 27 100 0 0

Cerbon Dioxide 2.20 79.05 228.40 23 27 B5 0 0

Chemicel Oxygen Demand 86.00 616.48 3600.00 27 27 100 0 0

Chloride 5.47 \190.75 11300.00 27 27 100 11 41

Methane 0.30 5.53 13.40 19 27 70 0 0

Nitrat .. N 0.04 0.58 3.20 8 27 30 0 0

Nitrogen Dioxide 4.00 10.19 15.10 27 27 100 0 0

Orgenlc Carbon 9.40 146.40 1220.00 27 27 '00 0 0

DI880lved Oxygen 0.60 1,93 7.00 27 27 ~OO 0 0

Sulfate 12.50 219.34 1640.00 27 27 100 7 26

Sulfide, Low 0,16 15.84 97.00 21 27 78 0 0

Total Dinolved Solida 106.00 1678.44 4630.00 27 27 100 11 41

Totel Alkalinity 10.70 412,83 1210.00 27 27 '00 0 0

Total Phosphorus 0.15 1.58 8.71 26 27 lIS 0 0

Rangea of concantrations and exceadancn do not inlcude quality al8urencelquality control eamptes suoh a. replloat.e, field blanks, and matrix splketmatrlx .plka duplicates.

NJOEP New Jersey Department of Environmental Proteotion.

PCBs Polychlorineted blphenyle.
mg/L. Milligrams per Iitar (squivalent to parte per million (ppmll.

ug/L Micrograms per liter (equlvelent to perte per billion Ippb)l.

.".GERAGHTY & MlLLER. INC. ...
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Table 5-18. Summary of Field Parameter Measurements of Groundwater Samples Collected During the Phase IA

Remediellnvestigation at the Bayonne Plant. Bayonne, New Jersey.

Specific Dissolved OxidatiorrReduction

Tempereture Conductence pH OXygen Potential

Well Designation Date rFl lumhoslcml le.u.l ImglLI ImVI

Ph... IA Monltorina Weu.

Shallow

GMMW2 1/25/95 58.12 1620 9.63 2.52 -252

GMMW3 1125195 82.81 998 8.23 4.11 -150

GMMW4 1125195 55.74 1409 8.66 1.52 25

GMMW6 1/25195 55.34 744 7.06 4.66 -107

GMMW8 1123/95 58.33 '100 7.84 9.08 195

GMMW9 1123/95 54.50 1300 7.83 8.83 207

GMMW10 1123195 60.90 2254 8.55 2.04 -74

GMMW11 " 1/25/95 58.55 1028 8.81 1.12 1.0

GMMW13 1/27/95 51.33 2S4 8.39 2.8 ·20

GMMW14 1/23195 59.91 2122 6.94 1.08 -158

GMMW15 1/24/95 60.49 5240 6.82 1.17 ·244

GMMW17 1/26/95 50.09 624 7.92 4.3 -72

GMMW19 1/27/95 54.33 234 6.67 3.09 101

GMMW20 1/23/95 55.79 9185 6.39 2.03 ·54

Imermediate

GMMW211 1/28/95 58.10 3130 7.08 0.83 ·50

GMMW231 1/28195 60.69 272 6.94 0.97 -64

GMMW241" 1/26/95 60.13 6.23 0.64 ·184

Deep

GMMW210 1126/95 58.29 4.4 1.09 139

GMMW22D 1127/95 60.40 3000 4.91 1.19 163

GMMW23D 1/26/95 61.26 4320 7.29 1.06 ·81

GMMW24D 1/26/95 57.07 6.69 0.44 ·174

Exiating Monitoring We'"

Shallow

EBl 1126/95 51.15 676 6.66 3.5 ·30

EB29 1/26/95 44.49 165 6.15 11.73 421

EB51 1125195 55.07 7360 6.95 0.93 46

EB68 1/24/95 58.89 6.91 4.09 ·259

EB90" 1127/95 51.45 926 6.97 0.8 300

EBR13" 1127/95 55.40 100 6.77 0.45 -133

EBR19 1/24/95 49.49 8.1 3.73 -171

MW6 1124195 56.15 1107 6.42 1.82 -10

MW9 1/24/95 55.77 859 6.23 5.72 -44
M'Nl0 1/23/95 52.62 1731 7.88 1.8 -109

PKMW4" 1/27/95 55.65 9280 7.11 0.39 -164

NOTE: Unles. otherwiee noted. field parllmeter meaeurllments were recorded downhole at the base of the water

column after well purging IInd prior to groundwater sempling.

umhos/cm Micromh08 per (lentimeter.

s.u. Standard unit.
mgfL Milligram per liter.

mV Milivolt.

Velue obtained prior to well purging.". Value out of instrument rllnge.
"F Degrll88 Fllhrenheit.

O:IAPROJECnEXXOIt\lU0212.041 \002IGWR.DPIUUl\.S GERAGHTY & MILLER, INC. a
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Table 6-1. Pby.ioaI ODda.ame.l ~rti" ofO'llmic Coaslilllellll of Coacem, B.yOllllC, N ..... ,e~.

HCClt)".' OrClUlldwalcr Soil

Mo1eculor W.w Vapor LawCodaDI T~ T~

CauiituaIt Weiclll Solub~ Spccit'IC ~lUfC (.lID·m'lmol) DiffU>ivily Koc 1.01 Low Rich Low Ricb

lelmol) (mcfL25 .c) Gravity (mm H8 25'C) (25 .c) (cm'/tce) (mUr) K"", (day.) (day,)

~
A.- 5~ miscible 0.79 2.75+02 3.97£.05 0.1I49~ 0.37 -0.24 2 - 14 I • 7

1lmzt:IIe 73 1,780 0.~3 9.5B+01 5.43E-(JJ 0.09320 49·100 1.56·2.15 10· 720 5 • 16

2·BalaDooc n 239,000 0.30 1.0B+02 4.66B-05 0.08944 1.2 0.26·0.;19 2 • 14 I. 7

ChIC11'1l11cDza1c ll3 195·500 \.I \.2B+01 USE-03 0.07193 43·331 2,71·2.91 136 • 300 68 • 150

ChI0r0fOl1D 119 7,222 • 9,600 1.48 2.08+02 3.201!-O3 0.08161 44 1.90·1.97 56· 1,S25 28 • 180

J);cIIIorabl'llllLCllllCl'c 164 4,700 1.99 5.0E+01 (20 'c) 2.12£.04 0.08966 62 1.18 ND ND

c.I,2·DicIIIaroc:IIIca '17 3,500 1.21 2.08+02 3.371H3 0.09980 49 1.16 56· 2,850 28 • 180

tn»-I,2.Dicbloroelllcacl '17 6,300 1.25 2.78+02 (20'C) 6.74£.03 0.09980 59 2.09 56· 2,850 28 • 180

l!Ibylbcazeac 106 152·208 0.87 9.58+00 8,681!-O3 0.ll6667 95 ·260 3.05-3.15 6 - 22~ 3 • 10

Mclby1Cl1c c1l1oric1c 15 13,000· 16,700 1.32 4.41!+02·4.68+02 2.69E-oJ 0.08500 ~.7 1.25- 1.30 14 • 56 7 • 18

Tetne1IJoroclbco 166 150.485 1.6 I.9B+OI 1.87£.03 0.U7404 210-363 2,1·1.88 360 - 730 I~O • J6S

TricbIoroctlnc 131 1,100· 1,500 1.46 7.3B+Ol 9.9OE-03 0.08116 65 ·116 2.29-3.30 321 • l.643 180· 365

ViDyl cbloridc 63 1,100.2,700 0.91 2.78+03 5.6OI!-02 0.10726 2.5 0.60 56· 2,850 28 • 1~0

Xy1Cl1c. (td.al) 106 162-200 0.87 6.61!+00· 8.8E+oo 6.3OE-OJ O.U7I64 128 ·1,580 2.77·3.20 14 • 360 7 • 18

Semj.VOCs
1IcIwJ(.)mlbnccac 228 0.0094 • 0.014 1.27 l.lB-07 8.00£.06 0.04564 1,400,000 5.61- S.91 104 • 1,361 102 • 679

lIcIwJ(b)ftUOl'llllbc:ac 252 0.0012 ND 5.0E-U7 1.20£.05 0.043~ 550,000 6oS7 719.1 • 1,219 J60 • 610

Ikaz,o(t)f1uorlIIlbcac 251 0.0005S ND 9.6£.11 1.04£.03 0.04391 4,400,000 6.15 1,821 • 4,271 909 • 2,139

1IcIwJ(·)P)'RIIC 251 0.0038.0.004 \.35 S.5B-09 2.40£.06 0.04653 39~,OOO. 1,900,000 5.81· 6.50 114 • 1,059 $7. 529

CIuy.- 228 0.0018 • 0.006 1.27 6.3B-09 3.15E-U7 0.04531 140,000 5.60·5.91 744.6 • 1,000 372· 993

Dib.llzo(.,b)~ 278 0.00149·0.005 1.28 10B-10 (20 .c) 7.33B-09 0.057U7 1,700,000 5.97·6.50 722.7 • 1,130 361 • 942

1,2·D~c 147 91.7·156 1.3 1.5I!+00 2.4OE-oJ 0.U7113 110- 1,700 3,38·3.55 56· 360 28 • 180

1,4-Dlc1IIorobca2asc 147 65.3·90.6 1.25 4.OE-ol USB-03 0.U71J4 158 3.37.3.62 56- 360 28 • 180

2,4-0imeth)'1pbmo1 122 7,86~ 0.% 9.8B-OZ 6.55E-06 0.06938 117 2.4 2 • 14 I· 7

Iadcao(I,2,3-e,cl)pylalC 276 0.062 ND 1.0l!-O9 1.96B-20 0.05728 31,000,000 5.91-7.70 1,201 • 1,460 599 - 730

2.MClhy1Dapb1llalcac 142 25 1.00 4.5B-OZ 3.36B-04 0.06196 7,400· 8,500 3.86.4.11 ND ND

Napblba1ellc 128 30-)4 1.16 2.JE-OI - 8.7I!-01 4.6OB-04 0.08105 550· 3,160 3.2·4.7 I • 258 16-6 • 48

N-NilrlllOdlpbcllylamioe 198 35.1 ND I.OE-ol 2.33E-08 0.06710 575 3.13 20 - 68 10· J4

1'aIlacb1oropbaloi 2Il6 20-25 1.98 1.7!!-OS J.40E-06 0.05528 891 5.01 • 5.86 46- 1533 2)- 178

1')'...... 202 0.013·0.171 1.27 6.85B-G7 • 2.SB-06 I.IO!!-OS 0.05039 46,000 - 135,000 4.88· 5.31 420 • 3.796 110· 1,898

fe.liclda
alpba-BHC 191 1.0 1.87 2.5B-05 (20 'c) 5.3OB-06 0.05198 1,901 3.46·3.39 13.1· 270 IU· 135

4,4'·ODO 320 0.02.0.16 1.48 1.028-6 (30 'c) 2.16B-05 0.04742 44.000 - 80,500 5.99 70- 11,425 730· 5,694

4,4'.DDT 354 0.0011· 0.16 1.56 1.9E-U7 S.2GB-OS 0.04467 140,000 ·1,800,000 4.89·6.44 16 • 11,425 2· 5,694

DicldriD 381 0.195 1.75 UE-U7 5 ,BOB-OS 0.0487S 12.000·35,000 3.69.5.48 I • 2,190 175 • 1,095

Rcre.-:cs:
~ Subt1aDcn Dalabaat, 1993: H_ard a II., 1991; H_ard, 1990md 1989; Lues. 1968; LymAII all., 1990; MoallOlllCfl' and WdkCIIII, 1990; Sboa, 1982; lAd Vencbucml,

1983.

alJn.m'/moI AlmOtPbcrcJ-e1lbic mclen per mole. II1/IIL MiWcram. per liter.

'C Dqrcu Cdam, mUs Milli1itcn per sr""...../... SqUlR ccatimclen pcr 1CCCIld. -!fa: MiIllmctcrs of IDCtClIi)'.

,Imol 0ramI per mole. ND Nodi ....

Koc 0qlIli0 ;axboa pallidoa cocff'lCicllt. T'h Hllr.tifc,

x"'" 0c\0II0l .......... partllioa cocfticicat.

,:loprIljoot_"9021U4IIOOJ\EXOllaAOH.XLSIIWII' GERAGHTY & MILLER, INC- a
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Teble 7.1, Summ.ry of RI An,",yti".1 Finding,.nd NAPL Ob.erv.tion. by Are., B.yonn. P1ent, a.yon"e, New Jer •• y.

Aree Soil Surfece
io- to 2·f.at b.low gr.del
Exceed."oee'

Subsurf."e
(gr•• t ... then 2·le81 below gr.del
Exceeel.nce.'

NAPL •
Plum. No.

(e8e T.ble 5·101

Groundw.ter ~ ••
Exceedence.

lbl

PI ••• nd e..t Side
Tre.tment Plant ArM.
and MDC BulldlnGAree

NA TPH VOC: 2·But.none, Senzena,
Bromodichlorom.th.ne, Chlorobenz .....
ChlO4'olonn. Xylen.. ~totell; AI, a.. Cd.
Co, Cr Fe, Mn. N•• Ni. Sb. V, CI, 804

low Sulfur .nd Solvent TPH, As, Cu TPH, 8VOC: Benzo(elpyr_. 4 TPH. VOC: Benzene, Ethylbenz.ne,

T.ok Flelda Nephthelene Xylenea (totell. 1,2·Dichloroethen. (tot.ll.
VInyl chloride: 8VOC: 2.4-Dimethylphenol.
2.Methylnephth.len., naphthelene; AI. Aa,
Be, Cd, Co. Cr. Fe. Mn, Ne, Pb, V, CI

General Tenk FI.ld TPH. 5VOC: Benzo(elpyrene; TPH. VOC: Xylen.. (Tot.lI. S. 6 TPH, VOC: Benzene:

A•• Be. Cu, Pb. Zn, SVOC: Benzo(.lpyrene: AI, Fe, Mn. N., Cl

A., Cu. Pb, Zn

AV.Oe. T.nk Field TPH. TPH. SVOC: Benzo(elpyr.ne, 7 TPH, Mn. N"

.nd Dom.alio Trad. SVOC: Dibenz(e,hlenthr."ena Benzo{blfluorenthene,

"".eUnclud •• Southern Benzo(elpyrene: Benzo(k)fluorenthene,

Pert of Interceptor Trenchl A•• Be,Pb Oib.nz{e,hlenthrecene,
Indeno(1.2.3·od)pyrene;
Aa. Pb. n

A.ph"t P1.nt end TPH. SVOC: Benzo(e).nthr.oe"e, TPH, VOC: Chlorobenzene. 8,9 TPH, VDC: Benzene. Chlorobenzene.

Chemloal. Plant Benzo(e)pyrene, Xylene. (Totell: ChlorolO4'm:SVOC: 1,4-DlchlorobenzllOe,

(lncludea Utility Are.) Benzo(blfluormthene, SVOC: Benzo(.)pyrene. N.phthalene; Aa. Fe, Mn. N•• CI, 504

8enzo(k)f1uorenthene, Olbenz(.,hl.nthrecane.
Olbenz(e,hl.nthraoene, 1,2.Dlchlorob.nzene,
Indenoll.2,3·odlpyren.; 1.4·Diohlorobenzene,
A., Cu N.phthelene: A., Pb, n

No.3 T.nk Field TPH, VOC: Benzene, Chlorobenzene, TPH, VOC: Chlorobenzene. 10 TPH, VOC: Benzen., Chlorobanzene:

Xylene. (toull; SVOC: Senzo(e)pyrene, Benzo(.lenthraoene: P.. t/PCB: 4.4'.00T

Dibenz(e.hl.nthr.".ne, svec: Benzo(elpyrene; " •• Cr, Fe. Mn, N.

n-Nitroeodiphenylemlne. A•• Cu, Ni
A•• Be, Pb, C,··

Se. leet ~a for foomc>t...

GERAGHTY (1 MILLER, INC. 0
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Tabl. 7-1. Summ.ry of Rl An.lytlcal Finding •• nd NAPL Ob•• rv.tion. by Ar••• B.yonn. P1.nt. B.yonn •• New J.,.ey.
l"ag •. 2 of 3

Ar•• Soil SurlaC41
(0- to 2·f.at b.low grod.)
Exceed.nc •• '

5ublurllC41
(gre.ter th.n 2·f •• t below gr.da)
Exceedlnc •• I

NAPL'
Plum. No.

I•••Tabl. 5-10)

Groundwater 2 .,

exceed.nce.
(b)

No.2 T.nk Field .nd M.ln Building Ar..
(Includ., Northem Pert of
Intercaptor Trenchl

TPH, A. TPH. VOC: Xylene. (Tot.ll;
SVOC: Bemo(.I.nthracene,
Benzo(l)pyrene,
Oibenzo(a,h)enthr.cana;
A., CU. fib. Tl, Cr··

11, 12 TPH. VOC: Benzen•• Xylene. (tot.lI.
M.thylena chlorida;
5VOC: 2·Mathvln.phthalene, N.phthal_:
AI, A•• Fa. N., V

• A' -HIlI Tank Field TPH, A. T~H, AI 13 TPH, fib, Mn

Luba Oil Araa .nd Stoc1cpil.
Ar •• (lncluda. P1atty
KlII)

TPH, SVOC: Olbenz(a,h)anthr.cena,
Benzo(e)pyr_; P.. t/PCB. AI. fib

TPH. 5VOC: B"nzo(.).nthracane,
Benzo(.lpyr.na,
Benzo(llfluoranthen ••
Benzo(k)fluor.nthenl. Chry.ena,
Dlbenz(a,h)enthr.cane.
lndeno( 1,2.3.odlpyrene, Pyrena;
A •• fib, n

14.15,16 TPH, VOC: Benzene, Bromodlohloromath.n ••
Chlorofonn; AI, Fa, Mn, Na. CI. 504

Pi.. No.1 Ar ••
(lnclud•• H.Up.dl

NA TPH. SVOC: Banzo(.l."thr."ane,
Benzo(.)pyran.,
Banzo(I)f1uotanthen.,
Benzo(k)fluor.nthene.
Dibenz(.,h)anthracene; A.

17 TPH, VOC: 1.2·Dlohloro.thane (totall. Acetona.
Banz_. Tatrachloroethan., Trichloroetn-,
Vinl'! chloride; SVOC: Pentachlorophenol;
Peat/PCB: .lphe·BHC; AI, F., Mn. N•• SO"

Sa. le.t peg. for footnotel.

r.GERAGHTY &MILLER,INC. .. '"
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Tebl. 7.1. Summery of AI An.lvtlcel Findlnge end NAPl Ob.. rvetione by Ar.e, Beyonn. Plent, B"yonn., N..w Jer •• y.
"Bg.3 of 3

ft

NAP\.

TPH

N.\
AI
A"
B"
Cd
Co
C,r
CU
F"
Mn
N"
Nt
Pb
TI
V
Cl
SO.
Cr ••
VOC
avoc
'"t/PCB

Feet.
NAP\. p1urn.. ee ,,"umereted on Agure 5-5.
Met" ..xceed_e. er" for di.. oIv-e! metal. onlV·
Non-tIllUeoutl phe.e liquid.
Soil con.tituent. lilted Ire detected in CCIl'leentretion. either .bove the NJOEPnon·r".identi,,1 dir.ct cont.ct eoll cle.nup
crlt";e or impect to groundw.t. crit.n •.
Groundw.t. con.tituerlte IletlJd ere detllCt-e! in conc,,"u.tlon. eith.r ebove the N.w J •• ev Oep.rtment of Envlronmllf'ltel Prot.ction (NJOEP) groundw.ter qu.lltv .tend.rd. or
BOlle the intwlrn g....erio groundw.t. quelltv crtt";. (IGGWQCI •• t ..b1'ehed for the Bevwey A.flnl,ry.

Tote! petroleum hvdr-mon. _ d"tected In "oil bV Method 418.10 (NJ modified) "bove 10,000 mg/kg) or In groundw.t"r

"bov" 1 rngA..
A, .. not "nelyzed during tn" AI: the •• """" h"v" und.gon. ext"nelv. IFIMlnv""tigttlone•
Aluminium
A"en!c
Beryllum
C8dmlum
Cob"lt
Chramium
CO!*'
Iron
Mengen."
Sodium
Nlokel
Le8d
Th"lIium
V"nedlum
Chloridee
Sulf.t.
H.x.velent Chramlum
VoI.tlle OruMC CompoUnd
Semlvd.dl. Org"nlo Compound
Pntlcld" "nd Polychlorineted Biphenyl

.".GERAGHTY & MILLER, INC. ....
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