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MEMORANDUM eR 17 139\

TO: Joseph Goliszewski, Case Manager, BEECRA
THROUGH: Brian sogorka, section Chief, BEERA/ERU 8s L/./ ,. ? I

FROM: Jcseph Telafici, TeC~;l1.Cal Coordinator, BEERA/ERU 1f II~If'~ \
SUBJECT: Review of Revised Remedial Investigation Plan (RIP)dated January, 1991 and SP Addendum dated M~rch 13,

1991 for Linde Gases of the Kid-Atlantic, Newark, Essex
County, ECRA case' 90254 .~

Case st~Ul; Newly 38S19nod: Recently upgraded to HEC.~ ~~
This is in response to your referral of 3/18/91. .::..,

-~.

SUMmary: -an~
HASPphone

sampling proposals are .cceptable, with the additions
modifications noted belo~. Please note that additional
information is required regarding some potential AEC's.
has been SUbmitted, but is not site-specific. Emergency
numbers and hospital routes are required.

~ite History and Qperat~:
1919 _ 1990: Acetylene m&nufacturinq and cylinder packing;

repacking of other gases from bulk tank. to
small cylinders.

Depth to Groundwater: 1.5-91 below grade, flow assumed to beto the E, toward the Passaic River.

COmments:
1) Work Shed Dock

Compressor oilst ethylene glycol and l,l,l-TCA were stored
1n this area. Applicant proposes removing all stained soil and
stones and collecting pc'st-ex samples at 0-6" and 18-24" for
TPHC (both) and VO+15 (lB-24" only).

This is acceptable. •



\-:ase 1/ 90254
..•. ,.- 1991

2} QA Lab and Boiler Blowd~wn Discharge pipes
spent cylinder stripping solution was discharged into the

concrete sump in this area, This sump had no outlet, asmaterial was circulated to a closed-loOP recyclin~ system via asecond pipe. Applicant proposes collecting one surficial sample
on eac~ accessible side of the pump and analyzing for PP metals,

Boiler Blowdown, previouSly reported as di~charging to the
sump, actually discharged to the ground. Applicant proposes tocollect a sample dir~ctlv below the formor boiler Dlowdown
discharge outi.,t:.,with dnalysi" for TPHC and BN+15.

samplin9 proposal at boilee blowdowr. is acceptable. At the
sumJil,it is ur,clear whethel.'the potential discharge ot spent
str~pping solution is trom overflow of the sump or leakingthrough cracks in the sump. Unless applicant can eliminate one~r b~th of the possibilities (e.g. through photodocumentation of
sump integrity), sample3 shall be collected at 0-6

11 AD.!l sumpinvert. Applican.: s:ull also describe the constituents of the
stripJilin9solution; addltional parameters may be required based
on ChlS lnformatiun.

3) propane storage Pad
This pad eXhibi~ed a residue of glass bead/sand-like

material used to remove paint and rust from empty cylinders
prior to returbishing. Applicant proposes to remove the
material from the pad. No sampling is proposed.

Despite the possibility of metals in the paint removed from
the cylinders, this is acceptable, since the material was stored
on a concrete pad, the volume and mobility ot the potentialcontamination is low, and the material is to be removed anyway.

'-,
, ,,.,
',~,I •

4) Hard Goods Warehouse
staining from leaking compressors is apparent on the floors

in this area. Applicant proposes to ateam clean the floors in
this area to remove residual oil staining.

This is acceptable.
•

5) Hydrostatic Testing Water sump/pit
Water used in the USDOT-required hydrostatic testing of

cylinders was discharged to this sump/pit before beingdischarqed to Plum Creek under their NJPOES Permit. Applicant
haa cleaned out the sump/pit and reported it to be intact.
Applicant proposes NFA.

This is acceptab:e, provided applicant provides photodocu-
mentation of pit integrity.
6) Former centrifugal Pump Location
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The stained pad upon which this pump rested has been
cleaned, and stained stone surrounding the pad removed.
Applicant proposes to collect a sample at 0-6" on eachac~essible side of the p~d and analyze it for TPHC.

This is acceptable, provided samples arl'Jcollected at 0-6"
below the cru~hed stone layer, and one sample, biased toward the
highest TPHC concentration is analyzed for 8N+15 and pp metals
dS well.

7) Paint Storage Room
Applicant ha~ removed all the paint tram this room.Applicant proposes steam cleaning at residual undried paint from

room surfaces, and screening ot the room with an OVA following
cleaning to document tho absunce of vapors.

This is acceptable.

8) Acetylene Processing Area
Leaks tram a series of compre ••ors in this area has rElsulted

in some local staining. Speedi-dry has been removed from the
trenc:h, a.nd the trench observed to be intact. Applicant
pro~oses steam cleaning of the trench to remove residual oil
sta1ning.

Thi. is acceptable, provided applicant provides photodocu-
mentation of trench integrity, and sample. trench discharge
point (if any) for TPUC, 8N+15 and PP metals.

9) Generato~ Room pit
This small pit had no outlet, but cont~ined calcium carhide

residue and some oil. The pit was cleaned out and found to be
intact, Applicant proposes NFA, other th4n to till the pit witb
cement.

This is acceptable, provided ~p~licant provides photodocu-
mentft~ion ot pit integrity.

10) Aboveground Waste oil Tanks
Compre.sor lube oil. and vacuum pump oil. were collected in

these tanka. The tanks ani associated stained stones have been
removed. A~plicant VropOSA. removal of any visually-
contaminated Boils and collection of sidewall and base post-ex
samples tor TPHC, BN+15 and PP metals.

Thi. i. acceptable.
11) Former Aboveground Acetone Tank
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A portio~ of the piping to this tank (an u~lebeled diagram,
however, indicatE'S that two tank!! were pI'esent) relDains undertne building- Applicant propos~s tc ~ressure test t~is piping.
If the piping J?asses the pre ..sure ~:est, it will be t..lled with
concrete. If 1t fuils, the pipinq will be remuved and post-ex
sampl~s collected for acetone.

This is acceptable.

12) Exterior Staining at Gener~ting Room
surficial stained stone in this area has been removed.

Applicant proposes to remove any visually stained soil and
colle~t. a post-ex sample for TPHC.

This is acceptable, provided sample is analyzed for BN+15
and PP metals as well.

13) Aboveground Lime Slurry Tanks
Some spillage of lilDe has occurred here during loading and

unloading. However, since the lime is not a hazardoussUbstance, and is a saleable commodity, NFA is proposed.
This is acceptable.

14) Lime pond
Calcium hydroxide (carbide lime), a co-product of acetylene

production, was "stored" on-site in the lime pond area durIng
applicant's operations. Since the lime is not hazardous, and is
a saleable commodity, NFA is proposed.

This is acceptable. •
15) Buried cylinders Near Lime Pond Area

Based on personnel reports, applicant conducted a magneto-
meter survey in two portions of the lime pond area to confirm or
dismiss reForts of buried cylinders on site. The surveyindlcated the possible presence of buried cylinders in Area 2.
Applicant has ~inc. removed \721 buried cylinders, along with
four truckloads of construction debris, described as concrete
rubble, wood and bricks, and tire.. Cylinders were found at
depths of 5 to 25 feet below grade, GW was encountered at 8 to
10 feet beloW grade. Applican~ proposes installing three
downgradient wells and one upgradient well to monitor potential
impacts trom the buried cylinder area. Analysis of GW samples
is to be tor acetone, PP metals and pH. Applicant proposes NFA
for soils in this area.Acceptability cf GW proposal is deferred to case geologist.
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Please note that it is dlfficult to det.~ine which direction is
dc,wngradient (assumed Aast. toward PaGsdic River) since Fiqure 1
do~5 not centain a Morth arrow.NFA ~r?posa1 tor soils is unac~eptabl.. Tha presence otthis material indicateli what is e:£88ntially an 1118qa1 landfillpractice, or at least very poor housekeepinq. No rationale has
bee~ presented for limitinq the maqnetometer surveyor the
investiqation to tte areas presented. Simply because nohazardous sUbstances wera foun~ in Area 2, this does not~reclude the possibility of n~~arareas of buried materials, nor
of buried hazardous mater\als.Furthe~~ore, the nor~hern hulf of the property was
originalli pl.£rchasedfrom Atlantic Smelting and Retininq Works
in 1911. ndicatinq the possible presence of turnace slaq orcinders. This possibility in substfontiLt",U.by t·.~.!unlabelet";
diagram (see also Comment 11), which indicates that the roadleadlng to Ave. R (DoremUS Ave) consists of blast turnace slag
and overlies fill with cinders. Also, the waste classification
samples from the disposal of stained soil at the 8000-gallon
fuel oil UST area showed high levels of PAH's, which are .normally not found in fuel oil, but are tIpical of foundry fill.

Finally, the unlabeled diagram (see a so comment 11)
indicates a large "lime dump" to the west of the facilitybuildings and a smaller one between the main HChariing buildinq"
and the "carbide storage building" (see attached d agram).

Applicant shall:
a) perform a maqnetometer survey across the entire southarea of the property, and the additional lime dumps noted on
the attached figure:
b) if any anomalies are found, place one test pit in the
area of the anomaly, and collect one sample for TPHC, VO+15,
BN+15, PP metals, and PCB's, BEFORE excavatlnq the area.Logs shall be made of the material in the pit, and photo-
graphs shall be taken to further docum.~ the soil
conditions:
c) on the portion of the current property formerly owned
by Atlantic Smelting and Refining, place and log one boringor test pit per 2500 sq. ft. If any material described as
slaq, ash or cinders is noted, a sample of this materialshall be collected and analyzed for pH, TPHC, BN+15 and PP
metals.

"

,:t'~'.' .
16) Gas cylinder Cleaning

~pplicant used l,l,l-trichloroethane for cleaning the
exterior of cylinders. Cleaning was performed on c~ncrete-
floored areas using a rag wetted with the solvent. No spent
solvents were qenerated. Applicant proposes NFA.

This is acc.pt~ble, provided applicant documents location of
1,1,1-TCA storage a~~a. If the potential for di~charqes from
this area exists, i.e. area is unpaved, or floor drains are

: ...~..
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nearby, applicant shall collect a sample frem the potential
discharge point at 18-24" for VO+1~.

17) 60-80 Yards 0: contaJlinated soil
hpplicant statee that only 20 idS. of soil from the excava-

~ion at the 8000-gallon .~ fuel oi UST and a simultaneous
illegal dumping were temporarily stage.d on s~te. All soil was
classifiec and disposed of proierlY, although no disposal
manifests are available. Appl cant proposes NFA.

This is acceptable prcvided applicant or NJDEP personnel
can verify p~oper sta~lng of soil, and eM finds lack of disposal
manifeKts acceptable.

18) Former 8000-gallon ,~ Fuel Oil UST
This tank was removed in April 1986, along with allVisually-contaminated soil. Applicant proposes to perform soilsampling as per the RIG for TPHC and 8N+15 to confirm complete

removal of contaminated soils.
This is acceptable, provided:

a) all samples are analyzed for TPHC,
b) if TPHC exceeds 1000 ppm sample shall be analyzed
for V0+15 as well (analysis for BN+15 is not required);
c) samples are collected from below the tank invertin native soil (i....outside the former excavation).
The August 1990 SP claimed that the tank invert was
located at 3-4'. This is unlikely, given the tank
dimensions, unless earth was mounded over the top of
the tank. Applicant shall indicate it this was the
case. •

19) sanitary and Industrial Wastewater Discha~es
Prior to the mid-1960's sanitary discharqes were made to an

on-site septic syste.. Applicant claims that this system
received only sanitary wastes. Non-contact coolinq water,
hrd~ostatic testing water and compressor cooling water were
d .cha~ed to the ground and allowed to flow to Plum's Creek.
Since these discharges contain no hazardous substances,
applicant proposes NFA.

This in ac:eptable.

20) Additional Potential AEe's
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a) Transformers
Applicant shall supply informLtion regarding the PCB

contont and service history for allan-site transformers(pas~ and pre.ent). Further sam,ling and/or rvmedintion may
be required ~ased on this ir.formation.

b) GaRoline Pump
The unlabeleG diagl~m (attached) indicates a gasoline

pump adj&cent to t~e wGar.age Building." This building is no
longer present, but woula appear to lie to the east of the
presant Lime Slurry AST's. Applicant shall place and logtest pits or perform a magnetometer survey at this area to
iitermine whether any piping or a pnBsible UST is present.
Further sampling and/o~ remediation may be ~equired bad.d vn
this information.

'.

cc: lOIranr Pen (undss1gfiBd), BGWDC
,,+1~rl,\ .. ,,·h
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~ Remediallnvestigalion Report

t~ Unde Gases of the Mid-Atlantic, Inc.
"f Newark, New Jersey

~:.~•.

~

I
~ Prepared for:

~ Union Carbide C'lrporation
~ . Unde DMsion

Somerset, New Jersey

,...-- .. ; ..~ ......~ .....,.--_.~--

"MUSry 1992

ECRA CASE NO. 90254

PreJM8dby:

III IHDItHATIOHAL
TBCIIHOLOGYCOJlXIRATIOM

"gional Offic.
165 Fielder. at A•• oue • BeliaoQ, Hev Jer.ey 08837
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1.0 Inuoduction
:to Areas of En~ironmenta1 Con:em

2.1 Wode Shed Dock
2.2 Discharge Pipes Near Quality Assurance LaboraloIy and &oi1er BlowdO'lkon

2.3 Propane Storage Pad
2.4 Hard Good Warehouse
2.5 Hydrostatic Testing W8t"''':Sump/Pit
2.6 Fmmet Centrifugal Pump Location
2.7 Pa \nt Storage Room
2.8 Acetylene Proocssins A1ca
2.9 Generator Room Pit
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2.19 SIftitary aod IDdnatrlai WutewllJel' Disc:barges
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2.20.1 Trmsfomu:n
2.20.2 GuoliDc Pump

3.0 Grounchnrer
3.1 Monilorins WeD lnstallMions
3.2 WeD SeItdt
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3.3.1 F'ust Groundwater SampliDa ROlJDd
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4.0 Coodusiou end Recommendltioos
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GroundWaler Sampling of July 30, 1991 Analytical Lo..lts Swnmary

2 Groundwaler Sa. Jpling of November IS, 1991 Analytical Results Summary

Listttf Flgure....s-----------------

Flgute No. TItle

1 Facility Site Plan wiU1 AJeas of CoDccm. Son
Samplina LoeIMntt IDd Analytical Rmults

•

2 Faci1ir,f Site Pl..n with MonitorinI Well Locations
and GroaDawate" ContourI of July 30. 1991

Facili1y Site Plan wirb Moahorins Well Locations
and Groundwater Contoun of November IS. 1991
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Appendix A -

AppcndiA B
Appendix C
Appendix D -
Appendix E -
AppenriiA F -
Appendix G
Appendix H -
Appendix I -

Appendix J -
Appendix K -
Appendix L -

"- ......-.... -.. ....' ...._-._-

•
•......bn~.-lory Analytical Rcpons With QAf(y:. Support Data For Soil Sampling
(Under Separate Cover)
ECRA Site Investigation Photographs
Soil Sample Collection Logs
Generator Room Pit Diagram
Excavation and Test Pit ONiSification Logs
Monitoring Well Construction Logs
Monitoring Well Boring Logs
Monitoring Well Certificaud1 • Form A • As-Built Certifications
Monitoring Well Certification· Form B - Location Certifications

Half Mile Radius WeU ~h
Monitoring Well Sampling Field Dam
Laboratory Analytical Repon With QA!Q!:; Suppon Data For Groundwatc.r
Sampling (Under Separate Cover)
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l inrl<:: Gases of the Mid-Atlantic, Inc. (Linde), a subsidiary of Union Carbide Corporabon
(UCC). ceased operations of the Newark, New Jersey facility in 1990. The cessation of
operations required Linde 10 comply with the EnviroDmentrJ Cleanup Responsibility Act
(ECRA). administered by the New Jersey Department of Environmental Protection end Energy

(NJDEPE).

In June 1990. IT Corporation (IT' iorwarded the Site Bvaluation Submission (SES) 10 the
NJDEPE on behalf of UCC. A facility inspection wu CDlDpletedby the NJDEPE in August
1990. Subsequent to the SES and the NJDEPE facility inspection. a remedial investigation
plan (RIP) and a revised RIP, U lequestcd by the NJDEPB, were submitted 10 the NJDEPB.
A draft conditiontl Sampling Plan approval letter was m:eivcd on May 6, 1991 from the
NJDEPE. Subsequently, a final conditional Sampling Plan approval letter was received on

October IS, 1991 from the NJDEPE.

IT hu implemented a soil and groundwater investigation at the Linde Newark, New Jersey
facility, based upn comments rec:eivcd in the May 6, 1991 draft letter and the October IS,
1991 NlDEPE final letter. This report. prepared for UCC, sumr.wizes the reults of this

investigation.
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2. u Ate::s of Concern

The following sections discuss the areas of concern identified during the facility/site ~'1ion.
These areas were addressed by the sampling and analysis program pctformed at the Linde
facility. Figure I, located at the end of this document. shows the location of each area wichin
the facility and the analytical results for the samples cocehed. Appendix C contains the SOU
Sample Collection Logs depicting where soil samples were collected within each area.
Appendix A. under separate cover. contains the complete laboratory BnAlybcal reportS for tl.e

soil sampling.

2.1 Worlc Shed Dock
Stained stones in the area beneath and adjacent to the work shed dock. 10C&Ied behind the
main building. were l'C11lovedby excavllion. The stained area on 1be dock was also cleaned.
Excavation of soil beneath the stontJf' wlS attempted. however, an 8' by 9' concrete pad was
exposed beneath the pavel. at the proposed samplinllOCllion. adjacent to the work shed dock.
The concrete pad. observed to be intaet. precluded sampling in the proposed location.
Appendix B contains photographs, Nos. I and 2. of the pad. Due to the presence of the

concrete pad. no funhu actions for soil are 9fOPOSCCl for this lIfC&.

2.2 DI'-",. PI".. MMr Qualify AaUrtlnce UbOratoty and Boll.,. Slowdown
The meciving sump for the spent L:ylinder stripphlg solution disclWIe pipes, located near the
quality assurance laboratory, has been dismantled. ~ seated ear"Jer in a letter 10 the IUDEPE
dated May 24. 1991, the sump was permanentlY dismantled cIurin& the 1986-1987 plant
upgrade. Soil sampling. on each side of the sump was prope;sed and a sample at the sump

invert was also required by the NJDEPE.

Five surfic:al soil samples SCSS.l, SCSS·2, SCS5-3, SCSS-4 and SCSS-S. were collected and
analyzed for Priority Pollutants Md3ls (Metals). The lftIlytical results of the Metals 1ftIl)'SCS

was as follOWS;antimony. nClt detected to IS wm; arsenic, not detected 10 6.4 PP,D: be:':yDium.
0.83 ppm to 1.6 ppru; Cldmiwn, 2.1 ppm to 9.4 ppm: duomium, 140 ppm to 940 ppm;
copper. 84 ppal to 760 ppm; lead, 340 ppm to 3,700 ppm; mClQ4)' 0.77 ppm to IS ppm;
nickel. 42 ppm to 120 ppm; lClenium was not detected; silver, 1.9 pp:D to 5.8 ppm: thallium
was not detected; and zinc, 220 ppm to 1,400 ppm. There lI1I1ytical n:SU1ts indiCllkl that the
surroundm8 soll bas not been significandy impteted by the use of drls sump. However.
elevated levels of leaJ and zinc: ve appan:ndy related to past practices in this area. Remedial
t:XC'II.ation. to re.nove soD with clev,1ed :OQI:elltta1iooo of lead and zinc to a dccrePed
concentration. is proposed for this area.

--'
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A surficial s(Ji}:...ml'~:: W~ couec:ted at the point direc:t1y Oeneath the former boiler blowdown
discharge, The sample was analyzed for total pcttOleum hydrocarbons (TPHC) and priority
pollutant base/ne11tral organics plus 15 (B/N+15), There was 610 ppm TPHC detected in the
sample and Pi) BIN' detected. These analytical results indicate thai the swrounding soil hN
not been significantly impacted by the fonner boiler blowdown disch"!p. No further actions

are proposed for this area,

2.3 propane SttJrtlge P.d
Removal and disposal of the granular residue on the storage pad has been completed .
Appendix B contains a photograph. No.3. of the pad. No funher actions are proposed for

this area.

2_4 IMrd Goods W.,.nOUL •
"The areas of the Hard Goods warehouse, stained from the operation of compressol1. have bec:o
steam cleantd under high pressure with a pcn:tone md water solution. Appendix B conWns
photographs. Nos. 4, 5 and 6. of these an:as. No further lIdions are proposed for dUI area.

2.5 Hydrostatic T""ng Wa"', SumplPlt
"The hydrostatic testing water sumplpit, fOlPDer~:rutWud to receive spent hydrostatic test warer.
has been cl~ and observed to be inc.cc. A~ B c:onWns photographs. Nos. 7 and

8, of the sump/pic. No tunher actions are proposed for this area.

2.6 FotrM' c.ntrlfug81 Pump Location
A centrifugal pump formerly operated on an exterior concrete pad. The pump J'" been
removed off site. 'The concme pad is loated outdoors. -.ijacent to the acetylene processinI
area. The concrcce pad his been cleaned and obIervfd to be intacL S~ lItODC8 uound
the pad have been removed and one 0 to 6 incI J sa.rficia1 son sample was collected from the
only ICCCSSibleside. Appendix B com,ins a pbotogmph. No.9. of the fODDer c:eutrimgal

pump location.

The sample wu lnIlyzcd for'IPHC. Mea1a ad B/N+15. Results of the 'IPHC analyais wa
640 ppm Ind 1hcJe were DO B/N detected. 'Ibe analytical renl.ts of the M:tIIJ analysil nnpcI
from not ckcected to 360 ppn zinc. 1bese lDIlyticallesultl indicate t1:;.d the IIJIl'Ol,IDdq IOn
has not been signif'lCantly impacted by the use of 1.be pam}-. No further lCCions are proposed

for chis uea.

2.7 PaIntStoNge Room
All the pain1 previOUSI)' stored in this room bu been nmoved and the paint storage room WIS

~ cleaned. Readinp of the air in the room wltb IIIcqanic vlpOl' lDIlyzer after c1caniq--....... 2-2
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•. 't. "'... ~ " - V.:.~ ~anp.... trom 5 ppm to 8 ppm. TIle residual vapors in this room an: expected to
dissiplde over time. No funher actions are proposed for this area.

.....

2.8 Acetylene ProcessIng AIN
The acetylene processing area. stained from the opention of compressors. bas been !lIC'UD
cleaned under high pressure with a Penetone and water solution. The uenches for the fOlmer
rompressor areas have been observed to be intact. Appendix B contains photographs, Nos.
10. 11. 12, 13. 14 and 15, of the trenches. No fw1het &cpons are proposed for this area.

2.9 Gene,.tor Room Pit
Thc generator room pit had some calcium carbide residue and grease in it. The pit has been
cleaned and observed to be intaet. The pit has been filled with concrete. A diapam of the
piC'S conmuction is provided in Appendix D. No further actions are proposed for this uca.

2.10 Aboveground Wa." 011Tank.
Six surficial soU saznples were collected at the 0 to 6 inch interVal in the area bcoelth the two
fonner aboveground waste oD tank locations. Samples were analyzed for Metals. B~+I' and

TPHC.

Results of Metals mai)'1is tallied from not detected to 3300 ppm duomium. Results of the
BIN+IS analysis ransed from 11.49 ppm to 84.S ppm total B/N. R.esults of TPHC analysis

ranged from 590 ppm to 7000 PfID·

- Based upon the lInI1ytical 8llll umple results, the soD in this area wu removed by excaVlllion.
Approximately 40 cubic yards of soD wu removed from this U'CL Appendix B contains a
Soil OllsificadOD LoS for this excavation. Appendi% B contains photographs, Nos. 16 Ind

17, of the excavation.
'.,,

>t'r'
\~L' -I

~
Three poscexcavanon soD samples, WOPE-l, WOPB-2 and WOPB-3. were coBected and
analyzed for TPHC, Metals and BJN+lS to c:onfinn the removal of contaminated soD. The
TPHC results nnaed &om 90 ppm to 720 ppm. The B/N+lS rcsuIts ranged from 3.50 ppm
to 7.99 ppm total BIN. The Metals results ranged from DOl detected to 1,200 ppm chromium.
Based upon the posIClU:&Vation soil umple analydcal ~IS and fur safety 1eISODI. the
excavation wu bac:kfiIIed wbh clean soD. No further aeU0D3 an: proposed for tbit area.

-.,
"'.'. -I-

J 2.11 Fo""., Aboveground Acetone StonIge Tank
A portion of the piping for the former abovc,round ICCtone c.nk. which remains wider the
building. tu.s been air preIIUI'C tested. The ~ WI indicated that Ihc pipe has no leaks.
The ~ wu sealed md capped at both -:ods. No further actions In: pioposed for this area.
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2.12 Exttmor ~.;n!.-'g at Generator Room
Surficial stained stones were removed from this aIeL 1be surficial soil beneath the stained
stones In this area was sampled and analyzed for TPHC, Metals and BIN+I). 1be TPHC
analytical results were: 1.900 ppm TPHC. The BIN+IS analytical results were 0.390 wm total
BIN. The Metals analytical results ranged from not detected to 140 ppm chromium.

1bese analytical results indicate that the staining has not significantly impacted lhb. ...ca. No
further actions arc: proposed for this area. •

2.13 Aboveground l.Ime SlUrry S",18ge Tanks
Due to the non-hazardous nature of the carbide lime and the 8CCI)'lene gas generation process
itself. no actions have been implemented in this area, as apeed.

2.14 Ume Pond
1he lime pond is not regarded as an areIl of environmental conccm. No further actions have

been implemented in this aP'.a, as agreed.

2.15 Burled Cyllnc11H8 Near Utne Pond AIW
Based upon an initial magnetOtnetIy r.wvey, perfoImed in a portion of the lime pond area.
three large exploratory excantions, AJus I, 2 IDd 2A. W~ previously eompleted. As
documented earlier, approximately 1,700 cylinders wen: removed from these excavations.
Figure 1 shows the locations of the three excavation areas.

An additional magnctometry survey was completed over the remaining Lime Pond 8IU in the
southern portion of the property. From the cI8Ia aenented from tb.: second mqaetOlDetry
survey, five Idditional exploratory excavations, &plantOJ)' &cavations A, B, C, D and E,
were completed. Figure 1 shows the locations of the exploratOJ)' excavations. Appendix B
contains classifi:ation logs of the exploratOJ)' excavations. Appendix B contains phocognphs,

Nos. 18, 19, 20, 21, 22 and 23, of the excavations.

From the five additional excavations, 442 cylindm were recovered. All of the recovered
cylinders were removed from ExcavaUan A. Tbere weIe no cylinders found in Excavations
B, C, D and E.

As • result of the initial and subsequent mapetomoeUy surveys .md all the exploratory
excavations, the lime pond area has now been completely inves1if1red for buried materials.
Other than the buried acetylene gas cylinders md JCIlC-.l debris, such as wood. gl.... brick,
tires. concrete IDe! iIletal pipe;, no other DUderials '..-,e ')ceo found. In particWar, DO chums
or other indications of bazardona 1tlbst8nces bas 'xen found.
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In the ....~.; ::-:I' , ~n::r'(":-':' near Avenue P. originally purchased from Atlantic Smelting and
Refmery WQrk~, ",.;,. !-,I additional exploratory test pits w~ completed. The test pits were
placed in a 50 f()<Jtgrid panem to a depth ranging from 7.5 feet to 10 feel below grade.

There were no buried cylinde1S found or evidence of buried hazaJdous substances in any of
the teSt pits, Appendix E contains the test pit classification logs detailing the subsurface of

each test pit. Figure 1 shows the location of the tcst pits. •
The groWldwater in the area near the fonner lim,. pond, where cylinders were buried. is being
further evaluated by a groundwater monitoring program. Monitoring Wells MW-4. MW-S,
MW -6 and MW #7 were installed to evaluate the potentill impac;t from the burial of gas
cylinders in this area. Groundwater samples wen:: co~ from eIcll of these monitoring
wells and analyzed for acetone. metals. conductivity. Dissolved Oxygen. Total Dissolved Solids

and oH.

Analytical groundwater sarnplin. results from Monitoring Wells MW-4, MW-S. MW-6 and
MW-7 are discussed under Section 3.3 of this Iq)OR.

2.16 GIIs Cylln.r CIMnlng
_ The process of cylinder e.-;terior deming, documented ill the Januuy 1991 :evised RIP. did

not produce any wastewllCrS or spent solvents. As discussed in Section 2.1 of this report. the
proposed sampling for this area was prcC'lad:oJ by • conc:rete pad in the proposed aampliDs
location. TIlerefore. no further action.~.associatI".d with C)"1inder clClDina. are propoeccL-,

~
i
I :JI

I .,..
I ~, ....I -l

..J...
~

,,,
~~f~-\---I

2.17 6D-8O Cubic y.m. of 011 Contaminated Soli
As stated in the Ianu8JY 1991 revised RIP. there was approximately 20 cubic yards. DOt 60
to 80 cubic yards. of soil staged which wu eventutlly djspostA of as a non-btzUdous
material. No fwther aetioru have been implemented for this area, u apcecL

2.18 Fonner 8,000 Gallon No. Two Fuel 011 UndergtoUnd Stotage Tank.
Six soil sam9les were collc:eted from the area lIppfOximared to be the former 8.000 gallon fuel

oil tank t.:Xcavation. Samples were analyzed for 1PHC and 8IN+15.

Results of BIN+1S analysis nnaed from not detected to 17.9 ppm total BIN. Results of

TPHC analysis ranged from 1300 ppm to 130.000 ppm .

Based lIJlOIl the results of the initial tIOllsampling round. n:moval of the soil in this area was
pe-rfom".cd. Comprete ICCCSS.h(,wevet, to the former ~ l(ll;8tion wa... prevented by a four
foot high c:oncrde platfollD erected over the fonner unk location. 1he platform was JeJDoved.

2-~
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to allow fer a.::c.. ~S Iv ::xcavate the soil at the former tank location. md the excavation was
completed. Approltimately 128 cubic yards of soil was removed from this area. Appendix
B contains photographs, Nos. 24, 2S. 26 and 27. of the excavation. Four confirmatory
posteltcavation soil samples, FOPE.IA. FOPE-2A. FOPE-3A and FOPE-4A, were collected and

analyzed fOJ TPHC .

The analytical TPHC results of the four postexcavation soil samples ranged from 110 ppm to
2200 ppm. One sample. FOPE-3A. had a C(\rv:,;;nuation greater than. 1.000 ppm TPHC and
was also analyzed for priority pollutant volatile organics plus IS (V0+15). The VO+15
analytical result of sample FOPE-3A was not detected. Based upon the VO+15 analytical
results (If post~cavation sample FOPE-3A. no further actions are poposed for soils in this

area.

2.19 sanlgry end Industrial W•• t.... tN DI.charg-
The sanitary sewer system. before and after connection with the local publicly owned treatment
works (POTW). received sanit.ary sewage discharges only. No further action.~ have been

implemented for sanitary and industrial wastewater discharges. as qrecd.

2.20 Addltlonsl Pot.""" A..... of Concern

2.20.1 Transformers
Sampling was performed to evaluate the impact, if any. from past and present tranSformers at
the facility. At three locations. a former pole uansformer, a former ground level tranSformer
and • present groWld level tranSformC'll'. surficial soil samples were collected. Samples were
analyzed for polychlorinated biphenyls (PCBs) and TPHC.

The results of the TPHC analyses ranged from 110 ppm to 1.200 ppm TPHC. 1'hI'l results of
the PCB analysct nnsilld from 0.310 ppn to 1.8 ppm tocal PCBs. These analytical results
indicate that the tranSformers have not sipificandy impacted the surrounding areas. No
further actions are proposed regarding put or present tnnSformers.

2.20.2 Ga.OIlM Pump
An exploratory tut pit excavation was completed in the area approximated to be the ioDDer
gasoline pump location. 1be:rc was no underpuUnd storage tank found. There was some
metal piping foW1d.however. it appeared to be diIcarded pipe buried underground. Judging
by the amount of pipe found buried elsewhere on the facility propertY. the practice of burying
pipe does not appear uncommon. This pipe did DOt appear te be associated with • pump,bnk
system. FurthermClR. depth to groundwater iA this area is approximately one foot below JI1de
which also indicates that an underground pumplwk system was most likely aboveground.
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Appendix E ~MH •• r , 'O~ o( 'he test pit excavation. No further actions arc pro..wt:d for tbi:s

area.
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3.1 Instllllatlon of Monitoring Willis
The shallow groundwater monitoring program was initialed at this facUity as seven
groundwater monitoring wells were mstaUcd as per NJDEPE specifications. Figwc 2 shows
the location of all monitoring wells. Appendix F contains the monitoring well consuuction
l:>g~ Appendix G contains monitoring well boring logs. Appendix H contains monitoring
well Fonn A- As-Built Certifications. Appendix I contains monitoring well Fonn B· Location

Certifications.

3.2 Well search
According to the well search completed in the vicinity of the facility, 208 wells are 10CllCd
within a half-mile radius. Well uses are either industrial or monitoring. Appendix J contains

the well search infonnation SUJDDl8J)'·

3.3 Groundwateruvel ..... u,.,.".,.,. and S8mpllng •

Groundwater level measurementS wese taken on July 30, 1991 and November IS, 1991.
Appendix K contains the monitoring well groundwuer level measumDents and the groundwater
purge information, From the poundwater level measwements, the lIppIICDt groundwater flow
direction is east-northeast toWud the Passaic River. Figure 2 provides a grcundwllCl' contOur
map prepared from groundwarer level meuwements obsained on July 30, 1991. Figure 3

provides a groundwater contour map prepared from groundwater level measuremawt obtained
on November IS, 1~1.

Two oompletc rounds of groundwater samples were collce:ted from all monitOIing wcDI at the
site. Groundwater sampling was peJfonned on July 30, 1991 and Novemba 15. 1991.
Groundwauer samplell. collecteel from Monitcuing Wells MW·l. MW·2 and MW·3. were
analyzed for BN+IS,1PHC and lOtI! dissolved solidi (TDS). Groundwater samples. c:oUected
from monitoring weDs MW..4,MW·S. )J;W.(, lid MW·7, were analyzed for Metals. acetODC

and IDS. Conductivity. dissolved oxygen (DO) and pH were measwed in all lJOUDdwater
samples collected from aU monitoring weDs. FipJes 2 and 3 provide. L~ location of all
monitoring wcUl IIDd poundwater contOUll for the n:spcctivc poundwllcr umpling eventS.
Appendix K contains the monitoring weD IIIDpling field data for the a-espcctive Jl'OUDdwatel
sampling cvents. Appendix L. under ICp8Alc coyer. c:ontains the laboratory analytical rcpon
with QA/QC support dala for groundwatcr IIIDpling.
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--,, ~.3." :.. -< u.i;'.mdwS,er s.mpllng Round
Th~ B!'~" ~": ar.....vsis results of the groundwater samples, collected from MW-1. MW-2 and
MW.3. inwcate priority pollutant basc/ncuttal orgUlicl (BIN) w~ not detected. 1be TPHC
ar.alysis results of groundwatCl' samples, collected ~ MW-1, MW·2 and MW-3 were: not

detected. 12 ppm and 3.2 ppm. respectively.

--i
""""

-t- TIle Metals analysis tl:su1ts of groundwater samples, collected &om MW-4, MW-S, MW-6 and
r-.~:.7. ranged from not deteeted to 0.48 ppm zinc. In MW-4, nic:ke1. sUVCl..and zinc were
detected at concentrations of 0.092 ppm. 0.02.'\ ppm and 0.45 ppm. respectively. In MW-S,
chromium. nickel and zinc were dele' .:d at concentrations of 0.025 ppm, 0.066 ppm and
0.037 ppm. rcspec:tively. In MW-6, c:hrornium, nickel and zinc were detected at 0.012 ppm.
0.043 ppm and 0.48 ppm, respectively. In MW·7. chromium, silver and zinc wete detected
at 0.014 pPm. 0.011 ppm and 0.025 ppm. respectiYCly. Resu:.~of acetone analysis in MW-4 •
MW-5. MW-6 and MW-7 were not detected with the exception of MW-4. AJ. MW-4. 7S
ppb acetone was dctec:ted. However, com:spondins field and travel blanks each had 10 ppb
and 11 ppb of Acetone, respectively. These analytical results are inconclusive regarding the

source of acetooe in the MW-4 groundwlW'sample.

~..:- ;:.'~ ~~
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:' -.\ Conductivity measwanentl from all monitoriDl wells ransed from 7500 umhos/cm to
320 umbos/em. The DO measu:rcmentl from all monitoring wells ranged from 7.1 mg/L to
12.6 mgIL. The TDS meuurements from all monkorinl wells ranged from 210 ppm to
3400 ppm. '!be pH measurements from all maaitorins wells rangco from 7.1 to 12.6.
Table 1 provides a summary of the groundwaUlr IIIDpIing of July 30, 1991.

--
; .',

". : . ~1~ -
- 3.3.2 second Groundw."" samplltJil Round

The B/N+1S analyses results of the groundwater amples. collected from MW·1 and MW·3
indicate BIN weJe not deteCted. The B/N+lS analysis results of MW-2 indicate 12 ppb toW
BIN was dntected. The TPHC analysu results from MW·1 -.i MW·3 were not cIctectcd.
The TPHC ar.alysis result from MW·2 was 3.4 ppm.

--!....

The Metals analyses results of groundwater pmples, collected from MW-4, MW-S. MW-6 ar.d
MW.7 ranged from not detec:ted to 1.1 ppm zinc. In MW4. chromium. lead, nickd and zinc
were detected at conc:c:nuations of 0.015 ppm. O.DOSppm. 0.10 ppm and 1.1 ppm. respectively.
In MW-S, arseni:. chromium and zinc wexe deteted at concentrations of 0.017 ppm. 0.031 ppm
and 0.020 ppm. rcapcc:tivdy. In MW·'/ duomiDm was detected at a concentration of 0.036
ppm. Results of the a':done analyses in MW·S. MW-6 and MW·7 were not detected. TIJC
acetone _ysis result fIorD MW-4 was 100 ppb.

3-2
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Conducth-ity ....":2.~;nents from all monitoring wells rIDged from 7100 umbosIQD to
1900 umbos/em. The DO mcasumnents from all monitoring wells noSed from 0.06 mgIL
to 2.4 mgIL. The TDS measurements from III monitoring wells nnged from 440 ppm to
3300 pprn. The pH measurementS from all monitoring wells rIDged from 6.4 to 12.3. Table
2 provides a sumJDuy of the groundwater sampling of November IS. ;,991.

•
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4.0 ~o;;; .w ...·:l.'r'c 3nd Recommendations
_ ..- ._------------------

4.1 AreB$ of Concern
The facility areas of concern. discuSSed in this tq)Ort, have been evalualCd, including soil
sampling. where applicable. For those areas with analytical teSU1ts indicating the need for
remediation. removal of contaminated soil was completed by excavation. A confirmatOJ)'
postexCav31ion soil sampling program was performed in conjunction with soil
removal/excavation, The former spent cylinder strippms solution sump area, where soil
removal is proposed. will be addressed in the r-:.v futuJ'C. as discussed earlier.

•
Some of the soil sampling analytical results indicate ~dy low levels of petroleum
hydrocarbons remain in the soil within particular site areas. However, the levels of peaoleum

hydrocarbons are consistent with the present industrial/commercial site use and the proposed
future site use, including the site uses of the surroundins area.

103 a result o~ this invesUSative/raDedilll effort, 1he areas of concem. excluding the former
spe:lJt cylinder stripping solution sump area. have been ldequate1y addressed. No further

actions are recommended for mue areas.

4.2 GroutKlWater
The In&1ytical results of the two poundwater samplin& IUIJDda iDdieate tIW facility activities

I

have not impacted shallow grounctv.·,ter at the facilky. ~ conclusion Wa3 n:acbed when
results of groundwater analytical parameterS. utilized to evaluaIC growldwater. were compared
to the pendins NJDEPE draft clcvwp ~n. The specific analytical parameter results are

I '
near or below these Slandards, where • standanl exists.' i

I
I i

Speeifically. II the fuel oil tank area, ana1ytica1 resWlS for the 11'HC de1ec:ted in MW -2 have
decreased from 12 ppm 10 3.4 ppm. The naltyic:al resuIIa for the TPHC cktected in MW-3
have decreased from 3.2 ppm to Dot detected. The TPHC lnatytical results for MW-l. the
third groundwater monitoring well in this area. have been DOt detcc'.ed in both groundwater
samplins rounds. The BJN+1S analyses mults of the fiat groundwater sampUna round
indicate BIN were not detected in monitorins wc'.ls HW-l. MW-2 and MW-3. In the second
groundwater sampling round, BIN wele not detected in MW-l and MW-3. In MW·2, 12 ppb
total non~inogenic BIN WCIe detected. Additionally •• remedial excavation. to remove
petroleum hydrocarbon COn1!tDinated soil. has been completed subsequent to both groundwlllCf

sampling round.s. Therefore, the local source of pecroleum hydroca1bons, which could

potentially impact groundwater, has' been removed.
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In the lim!" ~n(l .::..... ,t."uhs of Mda1s analyses were primarDy beJf\...• the resper.rive cl~.anup
standards. ·.'be "!",, :~c':trtions were 23 ppb of silver, detected in MW-4 in the fust
l.;Toundwater samplinF round, and 17 ppb of arsenic, detected in the second groundwater
sampling round. Acetone, which does not have a cleanup standard, was detected in MW-4
at 7S ppb and 100 ppb in the rust and second sampling rounds. respectively. However, there
arc compounds similar in stnJcture to acetone. such as methyl ethyl ketone (MEK) and methyl
isolutyl ketone (MIBK) which have cleanup standards of 270 ppb and 350 ppb, ttSpeCttvely .

TIle acetone analytical results are well below these cleanup 1WIduds .

Two complete groundwater sampling rounds have been implemented. one each on July 30,
1991 and November 15, 1991. The groundwater samPlinl analytical results indicate that
facility activities have not signifacandy impacted shallow poundwater at this facility.
TIlis conclusion is based upon the following:

•

the facility is located in a heavily industrialized area •
known point sources of contaminated soil have been ranoved
wi-ere corresponding standards exists, raults of tnalytical groundwater sampling
parameters are near or below pending NJDEPE draft cleanup standards •

_ TIlerefore, baseu upon the above factors, no further aetioDs .., recommended for shallow

~ groundwater at this site.

J
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TABLE 1

GROUItDWATER aAMPUNG OF
JULY 30.1.'

o\NALmCAL RESULTS auMIIARY

UNDE CIA8R Of' THE "O-ATlANTIC.INC.
IIDlANe. NEW JERSEY

&AtoI'lJNG LOCA11ON .... 1 _-I "-3 MW-' 1IIY-5 MW-6 MW-7 AEL'J TRAVEL
IllNlK BLAttK

-----------------------------~-----------------~--------------------------~------
I'AIOfIfY POLWINCT METALS ....---------".,..., IIA IIA IIA NO NO NO NO NO MA

N...-& IIA IIA HA NO NO NO NO NO HA

8IrJIUIll NA NA HA NO NO NO NO NO MA

~ NA IIA NA NO NO NO ND NO MA

e:t1I'OIlUII 1M IIA NA NO a.• 0.011 0.01' NO NA

=- HA HA NA NO NO NO NO NO HI.

HA HIt HI. NO NO NO NO NO HA I

......, HIt HIt NA NO NO NO NO NO HI. \
NIcIIII

NA HA NA a.• a.• O.DC3 NO NO HA

.....,. NA NA NA NO NO NO NO NO HA \.... HI. NA HA 0.023 NO NO 0.011 NO ""
1lIIIIUIIl NA NA NA NO NO NO NO NO HA

Zhl
NA NA NA a.• 0.031 e.• a.• NO HI. •

f'AORI1' POLUIfAIIT

/ ,-", ... ,

BMfINEIJfML OAQANIC$ (ppIII

.'

Ill-"-~·""" NO NO WI) NA NA NA HA 11 HA

TOTAL MORtY POLUIfANr
IAlIE Neunw. 0AlWICS1PPbl NO NO NO NA NA NA NA 11 NA

TOTAL NDN- .... ()IIlY JI'OU,lII"ANT ~
lIME NElJ11W.0RlWIClI (ppb) 71 1. 311 NA NA NA 3Z NA

ACETONE (ppb)
NA NA NA 71 NO NO NO 10 "

TOTAL PEtROL£UM~!PP"t NO 11 3.2 NA HA Nt. NA NO NA

CONou<:nYlTY (umhcIIICft't eooo 1100 320 7IllO zaoo zaoo 1_ NO HI.

OIS8OLVED OXYGEN CmaIU 1.1 1•• 1.3 2.1 1.2 0.' I.' NA NIl

pH
11.. ".- ••• 11.1 7.' 7.1 • .3 '.0 ...

TOTAL DII8OC.VED aouos (ppnt
110G 110 110 3400

,_
1SOD

,. NO ......

----------------------------------------------------------------------------------------~-----.
t.'NA· ...... - .....

I.MaIIt ............ oodoIolW .1aIaaM: Ac:*IM - EPAMdlIIde24 TPH- bl....,.. .. ·c.&E

, ... 0" ..... - .......

IIIN+ 15 .. EPA u.Ihod ..
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TABLE 2

OftOU'ilOWATERBMlPlINO Of
NO~BER 11. '118'

ANAlYTICAl ~8UlTS SUWolARY

LMOE OASES Of tHE UIO-AT1.NnlC. "C.
NEWARIC,NEW JERSEY

MW-' UW-2 UW-3 MW-4 MW-5 UW-6 MW-7 flClD TRAVEL
BlANK BL:oNK

-----------.---------_.-------------------------------------------------------------------------------------------
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TECHNOLOGY
CORPORA1 ~Ot-'

ANALYTICAL
SERVICES

..
CERTIFlCATE OF ANALYSIS

LiDd. 0••••
clo IT COrporation
1'S rieldcre~t A.e.
Edi.on, HJ 08831
Attal Mr. ~a~l Di.. ko.

Datel Jaa~arr 13, 1"1

Job No.1 5~'3.~ P.O. N~er. 52'362

Thi. i. the re.i.ed certificate of aual,.i. for the folloviag •••pl •• 1

Clieat Proj.ct ID.
Dat. Itecei.ed.
Nuaber of s..pl~ ••
S.. p1& Typa'

SOIL
lJ/20/91,
SOIL-I...

J

IIIQ'HI IPIftJPrCUJOI
POLE TRANS J SOIL
NT-l I SOIL
NT-2 1 SOIL
NT-3 J SOIL
OT-l J SOIL
OT-2 I SOIL
OT-3 J SOIL
STAINED EXT I rOIL
FIELD BLANK

LIIIOIIZOIJ I
'1-11-209-01
11-11-209-02
'1-11-209-03
'1-11-209-04
'1-11-209-05
1'1-11-209-06
'1-11-209-01
r1-11-209-08
Fl-11-2JS-C9

Amanc:an Council CllndeJNndal\l ~
/lllernotlOnaI AIIocIaIlon OC EnvuonmanIal ~ 1QboIaIones

AmeIlCal~AMx:IalIon IDI' Latx.laloIy Acc:Jac:Itk'IbO
000006

,..
"" .,....

!'

""



...
"
"

-
e-paDJID.t.,
mtneS :!Ph.

SAMPLE ID

, '.
I______~-IIII'Il .... ---;:,;:L~2~~

IT ANALYTICAL SERVICES
EDISON,NJ
(901) 225-2000

LiDd. 0 ••••
J.GVarr 13. 1"1
nun 'Pst ere'S! [1-11-39'

POLE TJtANS /
SOIL

11/20/91

NT-l / SOIL NT-2 / SOIL

1200
12)

p"rcent

SAMPl.ED.-:wI-_--4--------------------J.~I.U.iIl.----
Petrolevla

HydrocaJ:bOna

Total solida

11/20/91 11/20/91

250
U)

2'0
60]

n
0.01) "0.01) "0.01)

•
MD indicatea tha pac .... t.r wa. not detect.d.
~t.etion 118U:. ue .pecitied in [).

I\l9/KljlDry We..



.
.,~ ','
:

IT ANALmCAL SERVICES
EDISON.NJ
(906) 2:zs.2000

eoap.IITI
D.t.1
m in' Je' US

LJ.lld. 0••••
",allU.arr 13, 1•• 1

,?"n
" h 2 3 51 " ?SOn

511.KPLE 10 NT-) I 5011. OT-l I SOIL OT-2 I SOIL

S1I.KPLEO 11/20/91 11/20/91 11/20/91

petrolaUIII 690 110 300 IIIq/Xg Dry Wt.

Hydrocarbon. U) 25) 67)

Total 50 li.d. 12 10 • 15 Parcent
0.01 J 0.01) 0.01)

MD indicate. the par .. ~ter ~&~ not detected,
Decec:tion llaiU Aj,e apec!.flec' in !).

000008



·a9"1 •

e:-paafl
Dat.1
OhM rob '0 .

.-'.-----_ .._------ ..........L_

LiDel. 0 ••••
JaDU.rr t3, 1"1
gun

IT ANALmCAL SERVICES
EDJSON,NJ
(908) 225-2000

,,!r'Y

Total Solid.

SAMPLE 10

SM' LED

OT-3 I SOIL STAINED EXT I
SOIL

11/20/91

FIELD BLANK

'ercent

11/20/9111/20/91

lID
1.0)

IfI9/Lpetroleum
Hydroc.rbon.

Petroleum
Hydro::arbon.

1&0
:Z'I

1900
220)

lIl9/ltr;Dry wt.

15
0.01)

U
0.01)

•

NO indicate. tbe par ... ter we. not detected.
D.ltectioft liJI1,;" are .pec1f1ed in ().

000009

--



·~.
.,:~.

•
IT ANALmCAL SERVICES
EDISON.HJ
(908) 22!>-2OOO!- L;'nd. 0••••

J.DU.ry 13, 1"1
'?S1&

7' , s ,

" " 3M

C,1o t>JIlI 1

D.~.:_ mfn' 7 t Y7

TEST MAKE: .CS'.

~i\)\PLE 10: POLB ftAIIS / SOIL
SAMPLE DATE: 11/20/'1
ANALYSIS DATE: 1~/Q'/91

vg/Kg
Dry Wt.

Detection
Llalit

Arochlor 1016
Arcchlar 1221
Arachlor 1%32
Arachlcr 124:2
Arachlcr 1248
Arachicr 1254
Arochicr 1260

ND 36
36Np
36Nr,
36Np
36Np

_.H
36

440
NO

c~nt.1 NO ~ndicate. the e~pound i. "ot detected at the level
..., incH ::ated.

000010
......

>-----TIERRA-B-015099l





·f
4
.£

' .. I:

(

IT ANALmCAL SERVICES
EDISON,NJ
(908) 225-2000

eo.JNlny:
D.~.I
sHut Jet *

LiDcl. 0 ••••
J.Duary 13, 1991
'lll,? " '1 'p'•mnt ants

SAHPLF. 10: ~-2 / SOIL
SAMPLE OATF: 11/20/91
ANALYSIS DATE: 12/10/91

Detection
LilllJ.t

ygllSg
Dry Wt.

Arochlor 1016
Arochlor 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260

NO J4
34NO
34NO
34NO
34If!)

34310
J4Np

comment.: ND indicate. ~he compound i. not detected at the level
indicated.

oooc:!Z



COepaar:
Dat ••
El jsM me '9 .

......... t! G••••

.'~.l\,l.l1' 13, 1991
vnu

IT ANALYTICAL SERVICES
EDISON.NJ
(908) 225-2000

.a'1e• ,.

•TEST NME: pCB'.

S~~F~t IO: ~-J / SOIL
SAMPLE DATE: 11/20/'1
k~ALYSIS DATE: 12/10/91

vg/lSg
Dry we.

Detection
Limit

Arochlor 1016
Arochlor 1221
Arochlor 1232
Ar.ochlor 1242
lu:och1or 1248
IlrC'chlor 1254
Arochlor 1260

NO 41
tlD u
Np 11
NO 41
tlD 41

1100 41
NO 41

comment.: NO indicate. the compound il not detlctld at the levil
indicated.

. "'~'lII'
~ .::. 41. >

--"-.'TIERRA-B-0151 021



".
.. ,- ..... -." ..-~............... --'.....-,-.-....--

IT ANALYTICAL SERVICES
EDISON,NJ
(908) 225-2000.. .~

eo_p.ar:
D.~.I
S'isU '2t rc

I.iad. 0••••
J.auary IJ, 1991
'?81'?

'ark C 12 ., 11 ZO'

SAMPLE 10: or-I I SOIL
~AMPLE DATE I 11/2U/91
ANALYStS DATE I 12/10/21

•
~

I- Re.ulte in uS/Kg
Dry Wt.

Arochlor 1016
Aroch1or 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arach10r 1254
Arach1ar 12JO

NO 42
42Np

NO
42__ ..1m

NO 42
_.ll

42
1200

NO

com ..nta: NO indicate. the compound i. not detected at the level
indicated.

000014

.~'~.
~'. ., ,'"

-TIERRA-B~0151 03'



·,
: I

"- ._., -" _._"'-"-~_. --~",...--

P''J'J I 10
IT ANALmCAL SERVICES
EDISON,NJ
(90&) 22So2000

&

Co.;:.'~·:.
D.t ••m "pt Iob M2 •

!.:LDd. O.J'.'
J'DU'ry 13, 1991u"n = Mark ode:; " !! dO' •

TEST NAME:PO'.-- ~~~PLE 10: or-2 , SOIL
SAMPLE DATE: 11/20/'1
ANALYSIS DA1'E: 11.Ll2Lll-, vglKg

Dry Wt.
Detection

Li.lllit

-.
I
r- NOAroc:hlor 1016

Aroc:h1or 1221
Aroch1or 3.232
IIroch1or 1242
Arochlor 1248
Arochlor. 1254
Aroch1cr 1260

39NO
39Np
39.Np-" _.11
J!

NO
•...i 1800

NO

c~nt'l ND indic:ate. the c:ompound i. not d~~~c:ted at the level
..., :.ndicated.

f 000015.....



-'.r ".

- ~---_..--..,-

,a9·: ~I IT ANALmCAL SERVICES
EDISON.NJ
(908) 225-2000

-
co.paD,.:
Dat.:
F' ;US zeh 'e

Lind. 0••••
JaDu.ry 13. 1'91
N31f?

-
TEST NAME: pea".

~
I- SAMPLE 10: OT-3 / SOIL

SAMPLE DATE: 11/20/91
ANALYSIS OAU: ll1J.Q./ll

Re.ult. in ug/llg
Dry Wt.

'Jeteetian
Limit

J
Arochlor 1016
Arach1ol' 1221
Arochlar 123,'
Arochlor 1142
I\.roehlcr 1248
Arcchlor 1254
Arcchlor 1260

ND 390
320NP
]90NO
J99_-lm

NO 390
3901100
390Np--,

--;.
comment.: NO indicate. the eorpcund l~ not detected at the level

indicated.

-i
'..J

J.,
\~

'"'1
" ,- •

00002.6
.....

TIERRA-B-0151 05·



e-p&Di·
Dat.er
sU"t is' '9

f.'.D~. 0••••
JIlD:U'J 13, 1ft1

iOM3

TEST NAMEr p~iorit.J Pa11ut.aat. Metal.

SAMPLE 10: ~IKBD arr I SOIL
SAMPLE DATE: 11/20/91
ANALfSIS DATE: 12/0S/?1

F/lg
Dry Nt..

AntilDony
Ar •• nic
B.ryllium
CadllliWII
ChrOllliual
copper
Lead
Mercury
Nick"l
seleniWII
silvltr
Thallium
Z..nc

0.65
1.0
140

110
Q,14-·44

26-~1,6

130

IT A:NAImCAL SERVICES
EDIS?N, NJ
(901) 225-2000

Detect10n
L1mit

NO 2,2
NO 1.1

0,55
Qr55

1.1
55 2,2

11
0.11

4,4
Q,SS

1.1
NQ 1.1

c~nt.: NO indicate. the compound i. not detected at. the level
inr.licatud,

00001'1
•



,-...,
I--i--l....

,-
"'Ill..J

'-

. .~
.-J

....,
I

" .... J'

eoepaD, I
Dat.1
SJI 11 n 'st rc

LiDde 0••••
JaDuary 13, 1911,as,«?

SAMPLE 1D: ftAIIIBD sft / IIOIL
SAMPLE DA~EI 11/20/91
ANALYSIS DATE: 11/21/91

Ac.n.phth.n.
Ac.naphthy1en.
Anthracene
B.nzidine
a.nzo(a)Anthracen&
aenao(b)Fluoranth.ne
aenzolk)'luoranthene
IMnz':I alP /l'.ne
BenzoI9,h,ilperylene
bi.12-ChloroethylIEther
~i.(~_Chlor)ethoxYIMethan.
bia(2-ChloroisopropylIEthrr
bie(2-Ethylhe.yl) Phthalate
4-Br~phenyl Ph~nyl Ether
Butyl 8enzyl Phthalate
2_Cbloronaphthalene
4-Ch~~lophenyl ,henyl Ether
Chry.en.
Dibenzo(a,hlanthracene
Di-n-butylphthalate
1,2-Dichlorobenzene
l,3-Dichlorobenzene
1.4-Dichlorobena.ne
3,3'-DichlorObenaidine
Diethylphthalate
DUDethylphthalate
2,4-Dinitrotol~ene
2,6-Dinitrotol~ene
Di-n-octylphthalate
l,2-Diphenylhydrazine
,luoranth.n.
,luorene
Haxachlorobanaene
He.achlorobutadiene

t··
'·'···i'·"
, "" .otyI

~~:~. ':" ...

uq/lSl
Dry Wt.

NO
No
NO
NO
NO
ND

__ ~f.U,,0
NO
NO
NO

_---lf12
ND

NO
NO
ND

NO
NO
Nt!
ND
ND
NO
ND
No
No
NO
No
NO
NO
NO
NO
IfJ)
IfJ)

4 .,

IT ANALmCAL SERVICES
EDISON,NJ
(90&) 22&-2000

" 2 d " • 7 70S

Detection
Limit

360
360
360

__ .oI.i362
360
360
360
360
360
360
360
360
360
360
360
]60

. ,..Ji2
360
360
36.0
]60
360
360
360
]60
360
360
360
360
3§0
]60
360
360
360

'f 000018
....

~ .... ,
TIERRA-B-0151 07::'



•
IT ANALmCAL SERVICES
EDISON.NJ
(908) 225-2000

CI.•up·_rs
Da~US
m'ps' at *

L:"D4. G••••
Jaa••rr 13, 1"1
']'1']

Ms'h 9 '77' :1 I' 1P'

"tEST N?ME: .... ...~S'al.
-'"':' . I

-.... SNU·t,E IDI IIDIMBD Jlft' SOIL

- SAMPLE DATE: 11/20/tl
Hexachloroethane Nt! 360

;'.! Hex.chlorocyclopentad~ene NO 360
.\' I... Indano(1.2,3-cdlPyrene NO 360

I.ophoro~,a NO 360

.~
Naphthalene NO 36.0

~~ Nitrobenzana NO 360- N_nitroso-dlmethylamine _-1m 360

-, N_N1.t~osodipropylamin. NO ~

:1
N_NitrolodLphenylamina Nil ~62

~.--. ,hananthrana ND 360

tyEane _..l9.2 36~
1,2,4-Trichlorobanaane NR 360

comments: NO indicat.s the compound il not datectad at the level
indicated.

•

000U19

TIERRA-B-015'1 08~
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L

" .... -~ ..,.SOURCE:
uses 7.5 UINUTE TOPOGRAPHIC SERIES
EUZABETH & JERSEY CITY. NJ QUADRANGLES

LEGEND:

CD APPROXlUAn': WEll. LOCAnONS
wtTH~J/2 MILE RADIUS OF

UHDE Of THE MID-A1WlT1C
NEWARK. NEW JERSE't"

Prwpored For.
UNION CARBIDE-UMDE DMSlON

IT PROJECT No. 521342

MONITOft WElLWfHn~nON NUMBER

o

/

~'

---

~. '.

p',"

./

I

~-TIERRA-B-01511 O.



,"..
"';,.r,

- ~ -'!'t',.,"':"o ~._. _

..

---- - Number I
~" om[ - (I..~-:,

UY. Yield Caliag T0t81

" :
of \'/ell"l (.10m) Deo'h, (ft) Depth, (n)

I I ~;;.,..::u;:.;;;;.,.. "'"
185 Foundry Str~l Industrial 1 6S 72.15 400

Ne"Nuk, Now Jere)'
2 }>faff" Kelldall

84 FOWldr>' Streel 1ftd·.,trial I 2 86.5 200

Newark. New Jerse)
3 Slar Enterprise

910 Delulcy SlJ'eet Moaitoring 10 NA 2.S 16

Newarlt, New Jersey -
4 NL Speacer l<elloll, bJc.

1230 Avenue of !he Amcrielll Moaitorinl 13 NA 35 45

New York, New York
5 DuPont Chemical

Exit 15£ New Jersey Turnpike Moaitorinl 24 NA 28.5 38.5

Newark, New Jersey
6 Teueo TermiMl

910 DeJancy Street Moaitorinl 13 NA 5 IS

Newlrk, New Jersey
7 Texaco Termillal

910 Delucy Street MonitoriDl 17 NA S 17

Newark, New Jersey
8 New Jersey Turnpib Authority

Route II Monitorml 1 NA NA IS

Newark, New Jersey
9 MeKeaaoa CorporItiOD

S04-S08 Do.-mllS AveDue MoaitoriDl 4 NA 38.5 41.5

Newark, New Jersey
10 Texaco RefiDiD&" MarbtiDJ

Ave:Due A " lat Street Moaitorinl 3 NA 1.5 5

Newark, New Jel'lO)'
11 Suo RefilWll " MarbtiDl

1101 Marbt Street MODitoriDl 26 NA 3.5 10

Newark, New Jeney
12 HODI)' Borda, IDe,

121 DoremllS Awue lotoaitoriD& 9 2 5 12

Newark, New Jersey
13 Suo Chemical CorporaliOD

lIS FOUDdyStreet Moaitoriq 8 NA 3 12.8

Newark. New JerseY
14 Getty RefiDiDa " MarbtiDJ

86 Dorcllllll Aveaue MoailoriD. 8 NA NA IS

Newark, New Jersey

,I
.,.-; ..

, .' 1



:. ,

· ~~'.:
.."!~i.

I..J .."~-~ ..__ .

'1
--,. ,

./,,-;.

'j,..~
• '1-"j; •• -.... ' ~..... , .
:~~'~~.~
· .~~~

~'~/'· .~.

"· ...;

.
F"

/

--.
...J

...,
~

...,
I

~..,
~

,..,
I....

..-.

1." ~ •

" ,

~-
,".-

-'."'~"'~ .........-_--'

~- --- - -- Use Number Yield Cuin. TOUII
~lIIOlJ -.> ... ..cr, or Weill (0111),. Depth, (fl) DePth. en)

IS ESU'JI;Chem".1 CorpofiliOll Gas

1401 BrO*d Street Moaitorinl 2 NA , 25

Cliftoa. New Jersey
16 Coca Cola Co.

Be rlea Street Do_lie I 20 100 650

Jersey CJl)'. New Jersey
17 New Jersey TunlPiu Aulhority

Route II MoaitoriA. I NA NA II
Newark. New Jersey

II lmpen.1 UrblIII Reowal
P.O. Box 1212 Moaitorinl I NA 10 II

Gleodale, New Jersey
19 Newark Housial Aulhority

S7 Suslex AveDIIO Monitorial 2 NA NA 30

Newark, New Jersey
20 Essex Chemical

351 Doremus AveallO Moaitorinl 6 NA NA 10

Newark, New Jersey
21 New Jersey TUI1Ipiu Aulhority

Route II MonitoriDl I NA 5 20

Newlri., New Jersey
22 DuPoDt CbetDica.l

Exil ISE New Jersey Turnpike MonilOrial 4 NA 13 IS

Newark, New Jersey
23 Abloa Flaisbes

4 W.ydell Street IDdustrial I NA 16 500
Nlwarlt, N.w JItIOY

24 Federated Melll
ISO CUriel $tnd Monitorial , 1·30 5S II
Newarlr.. New J,nay

2S Cclucle CbelDicll
Ntwarlr. TCl'IIlr1ll1 Monitorinl 16 NA 7 15
Ntwark, New Jersey

26 DuPoeI Chemical
Exit ISE New Jersey Turapib Monitorial 3 NA 14 41
Newarlr., U.... Jersey

27 TeXICO RcfilliDl A Mlrlr.ctiDl
AYCIlWlA 4 III StreM Monitorial t NA S 15
NewaTk, New Je:MY

21 NL SpeDCCrKellou, lac.
1230 AVCIIUIoftbe America. Monitorinl I NA 30 40
New Yo:It, New York

29 RiJbt ·0· Way TnackiDl
SI 51. Charla Place Moai:oriDl I NA 12 22
Newarlt, Now J.rsey

"NA" $i~nifieB not available.

On .. 'llllllterM r

..
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.. ".-- -,-".~._-~.jli"""""''''''---~''''''''.'''._-''''-';;''';;';'--•

11:1.&.002
\JIll ~."C\.:J9S1!Y DEPAI'NDn' qlINYVtCJNl.4f)rl''''. PIlOIIC'11CI'f

~ G1 HAZAtJ)OIJI WAm MANAGEMENT
D"C US'ItiAL SrrI r:vALUA11Q..'1l..»o'EJ<T

CM 01.1. nENTON. HJ. 0162S

ENVIP.ONMENTAL CUANUP RESPO/IlStBa..rrY ACT (EOA)
INrT1AL Nona

SITEEI6LymoN SUBMISSION tSm

nus ia &Iw: so:.-t pill 01. ~ appIicaIiae ro- 11liI1nI' ............ ""iaId wilbia 4' days roDowiJIl
lilY appUc:able sialMic. .. Jpedned 11 JtlJAC. 7:26B-IJ Oft aD, aigtrio& CYtBI U lpICifted • NJAC.
7:268-16. PIew "'. to 1M .... «DaN _ NJ.A.C. 1:2oGoU bItcn 81IIq .. ddI famL /WWIaD ......
S1louJd JOlt ec:rrmw ., ~ ill~1IIia. rwiI -om- ',$ lAW ,.,. lf~~.c. rIM ...., "":.'1 ~
iepellllllliW 6aD ...... SuIlI8iaiII iIIl:IlInU& ..,.~ ~...,. ....... bII
(IlIIICPO""II 01 ~ lI'IAIIC1iOL .... call (60') 633-7141 bccwOIII die bowl 011:30 ...... 4:30 ''''10

nqI&Ill' •

t.,'.£AS£ 'BINT aa lIt, June 13. 1990

LINDE CASES OF TilE HID - Al'LANTIC. INC.

360 Avenue P

r.ewark. r~ew Jersey
.rlewark

tlIII&
Linde Gases

QDIrL
Owe- baa

Union Carbide 1919

•
Ia emD' AU..

Present 360 Ave. P., '.ewark. rlJ

--,------ ---- ---- ---- --------

I • .., ....... 0I.... 1IillII(I) =a trrt._tAMd .. uvl""'''''''~
Re-packing of atnospheric gases from bulk to small cylinders
and the t~nuf.cturing of acetylene.

,. ••n

- __ , .. _ .. 'I111.iljr... lII."'....__ ......-.1t....-~- .--.;--- _. 00- ,.-.-,----~-- •

/
..'~~ '." ~.... ,~

TIERRA-B-015113'



r-'
I .... _._".._ ......... t _.l._ .....--.....------

~......

-- 2. Lilt all reda'&l ani:.JC en.II'OIIIftIII%Il pennies ~ied for. or ncei...eci. or bOdl •• dIi.s fIci1lcy (AIIMIa addid_
." ,MI.' ( 41tUll"'1J

~J-, .--.

-
-,

,-

--
••.J
i....

\J
. ~,

. .. ~to

:"~..,
, ,..' .

.."
1--

Chett heft if no permi'.s Ire invl)/ved --

A,.. New JetK7 D mall olAjr Pallv- CoaIrOl

,.,.,.11 Cuttne.1I D...., ••_ f. D..... 11l"u".'

N.... N.... "",. .. , ~ O.1I1a1
lit ."ua'le) DaM

080664 11/30/87
2116/95

030181 9/22/77 6/12/92
030183 9/22/77 6112192

030180 9/22/77
6/12/92

030182 9/22/77 6/12/92

...,""''''~Ia"
•......,

Ilone

c. UAited S.... IaY PIa.*'" Aptrtt:'/ (pit.) ~ N - «IVI fl- ... --
........ -..-.. J:eplIt ...-a.NewJ..,HaadculW ,q",uetJIMJ

to' ~JD080621881
It I «JVt of dlo ,..... .... 1IIIdled'J _ v. (Ste~ t'__ .J-J -J-No·

*Exempt as small ~u,ntity generator.D. ~ e:au-UlliOllo......, ItI;& (Ilav.)....-a , _ ...·.&Iotllojl"IoI.l,.-------

L oIUsdIIP s-.,. bII(a)_-lII
tJO

.l/.
OU;e----------

P. AI Iacsl ,......
Dati .,A"........D.a'a'
8/89

1QI,.IIe.
Dill

AtftI1 ...... ,.,... ..... Me.
Div. of Fire & Life Safety,City of "ewark - Calcium Carbide 8237~
Dept. of En!l•• tHy of IltowarkHazardous I~terials Facility H2HP023
Div. of Pennits and license
aUDuJar & Robbe~ Alam 5)1stem ..::J~1~~.:..7_-_
"J Dept. of HealthDrug (orCutt." of A,gjstraUQb .,;;0.-29...2__ --------
"JOEP Burea~ of Pesticide Control 40179
Pesttcide ne,ler Bustness

8/90

12l?9/91-.12129/M

4{lQ/~' 4/10/91

1/31/91

3/14/90 6/30/91
..... 2.11

*See Attached Sheet
(F continued)

•
.'

/ /
./



• ..... _ ......__ . .' __ ..... o_". ~

F. (Continued) o
~':_1.C1....,_,;sujn9Permit

us Depart~en~ of Transportation
Cylinder Requalification Facilitv

Permit No.
Approval or

Denial
Expiration

Date

A419 7/19/89 7/19/84

us Food & Crug Administration 049413 2216485 8/03/89 7/31/90

•

-
-
J
J

'.
••• .:1 ',~ .. L........

- --·--TIERRA-B-0151151
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-
-

-I
....,i

-I-
-

o
1OA·001
u/,·
3. Sum.,..., 0(. EnI'3I'CCIIlCftl A.clioftl ClItV"IOl.oon of Enviror\nlelltll UWI or RepIaDaN:

Cb«k here illlO eftlmtemelll acIionI- in~Yed ---
A. o. of Aadl iO/ZS/S]

Section of Law lit SIIb* vioIIUld ~C ]: Z]·B, 3 (a )
TY1l'Iol~A.c1iaa $200 fine levied
~oIdl1V~ Air pollution point source stack constructed before

point source construction permit was issued for stack

How'" die YioIaIiaD IaOhed? submi tted $200 f1 ne payment and fil ed for pennit

to construct stack

t

•. Duol~_9;;.1./.:;.30::lo/.:;.B;:..1 _
$ecliaBoiLawarS-rioIttId violation of 40 cfr 112,0

, T)'PIoIEab ....... AcIIae notice of yiolatipn
DwaipIiGAOt .. ~ Failure to have and1mplernent SPCC phn for B,OOO.

gallon storaqe tank

Ultimately tank reguir100 SPCC plal! was removed

-. She MIlt
rstNIlIIIP~ ~ Y. (SecA.b!MIII'-J
lfNo, ........ ·:--------------

_No

,.., .,1

..... ~- -- - -- .,....... _ ...._ ....l'\I.~.~-..t~IJl.WIW,-.........-.-. -- ... .-_.--_ ..' -_.------

/
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:l. Co."'! ...... ~<!oI<.',..:..u...:

[s dliS ...,n cnclo\Cld1 ~ y~ (See "'lUClvncDl.~ _No,
--'

_ lfNo ... IbeIaltllD -----------------------
Gas

3

Is iftIlInII8IioD oa IbI decoauIIisIXlIIiftlol ..... p......flld oiJ IIIIb IDc:Iuded wilb 1Iem No. 14ollhil fonD?

~V. ~ Iho.eaplalabrlow: _

C. Ita.......... ol .. ~EYIl ... Iar ..... U~ .. F.. OI TIIlb IIIICIaIed?

_V-<S-I"'" w. ) ~ IhD...... - NQtesting
conducted before tank removal was completed.-

J 7. S..-,olracu.w PeNt ...... W...... DUdIqelol~ IIIilUcIr IadlIIIriaI W..

A. D...... l'er'SM
!Ua 1& p''''''a; II"

1988 ..- Non-Contact cooling water
Tn'.'" "...,

i... BeGYc;11ng

- ---------
NQD-Contoc;t (oglfng Iiater DlScharc;Jed to Plum Creek19881919

.. u ... ' t .....'R't r'dlal .. ...,lIId.Ul!lcI.-riIl .... ro.pubIicJf~---
............. B.WO:aaol-fldlkJ·
~ Passaic Volley Set/age CommissionersTc~' e01)344-1800
S.... ~ 600 ,W_i_l_s_o_n_A_v_e_nu_e __.......-------
MlWdpdlJ r.ewark •. s_ N.J. 07105

N..... ., DI.dl.""

Sanitary sewage
D.te(.) ., D..... ,..

1.1983 to present1. _
1 _

...... "'
---------_ ... lIIiIII.. _-..iIJ'~'"..,.·_., . ....------.---....... ...
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.. ttu.dlllII !..... -C ... Wac (',..• =m Dal:ripI": (A ....... .u"iIMM .... if ,,

Ar.. ..
V....... rle CI,MII,

fl.cI •••• UII

U!l" ••m ."'",,1 1••
1.•uU.. .r 5..... U .
••feu.n IIdunn'''' ., DI'e.lIr... U.I. 1••••11••

27'S gallons iillS te Oil Steel See Fi~,1 Not ADp] jc~~]e
!i~ll'Iilllons Wa:.te Oil Stc,;l ~.~l flat Ap[u ..",~';l]e

(Monkey.Oust) . P.Jast·c 1 in d .
\-IasteFlaer medlurn t)t!er Arym wlstecl See rj~ 1 Nt"l•.•....... ';cilLJlt,Overp<tck .
Scrapped Acetylene cvl, Concrete See (11)1 riot ·'i".01 . 2,bl(!

101-1u:lO ilJs

2,300 cylinders
;'01-1000 DdS. Chlodne Steel Cyl. 110.11 (Fig 1) Not -\11::!..2 able

Oimethylamine Steel Cyl. No.13( Fig1) flot A[ll'~Icable
Hydrogen ChlOrjde Steel r)ll Ilo,20(Fi!! 1) Not Appl ic.able
Itydrogen Sulfide Steel Cyl. flo.2lfFig 1) Not Appljq13e

101-1000 pds

191-1000 pds
1 1-1000 pds

f. 1..... SYIIIIMccIW_ ....... ,.

Q••••• , , ....... M..... T"'nl T•••••••
M.'erl.1 O.'k." &-........ n•• C••••••• r T,paII ... •••••• •• S'u
"- MIll) U.... IY..... H.)

* Chlorine 101-1000 pds. No.11(See Ftg.1) Cylinders-steel/ISO pds. 101-10.00 pds No---- )* Dimethyl amine 101-1000 pds. "o.13(See Fig.l) Cylin~ers-steel/13 pds. 101-1000 pds No'•* HydrQgen Chloride 101-1000 pds llo.20(~ee Fig.l) Cylinders-steel/60 pds 101-1000 pds No--* Hydrogen Sulfide 11-100 pd~.21(See Fig.1) Cylinders-steel/65 pdS 11-100 pdS r~o,
- Methyl brom1de 101-1000 pds Uo.27(See "ig 1) Cylinders-steel/100 pds 101-1000 pds No
* Hethylmercaptan 101-1000 pds ':o.29(See Fig 1) . Cylinders-steel/1/2 pd 101-1000 pds rlo ··*1Phosgene 11-100 pds Ho.40(See Fig 1) Cy11nders-steel/120 pds 11-100 pds No'" ----* ~Tr1methylamine 101-1000 pds 1~0.49(See Fig 1) Cylinders-steel/13 pds 101-1000 pd~ ~

* Material temporarily stored for shipment. not used ·I
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If I_] t .. 1 l j [J II i 1 f) J

.......T". ., D... V.......... = ,...,... U.'. I........ C........ )
NOT .Outdoor Concrete Platform Appljcable 101-1000 odS,

Outdoor Concrete platform Not Applicable 101-1000 pds
Outdoor Concrete platform "ot Applicable 11-100 pds
Outdoor Concrete piatform Ilot ~pplicable 10l~1000 pds
Outdoor Concr~te platform "ot Applicable 11-100 pds

BIt~

.......... .-.. c•••Ir ......
T".

Steel cyl.
Ste£:1 eyl.
Steel eyl.
Steel r.yl.
Steel Cyl.
Aluminum

Methyl bromide
j·letl,yl mercaptan
Pho!>gene
Trimethylamine
Propylene oxide

Ilot Applicable{Pds.-250.001-500:000)Calcium carbide
90TTLE 11~100 pds'

11-100 pdsBomE

'.1...... 5'

.... er'••
N.-

*Propylene oxide

Q ,
CtH ..

MIll)

ll~IOO pds
....... ..,.....

No.81 (See Fi1 I)

.... 1 .....
e T".,. ..

Drum - steel/374 pds

Pu .
L.nU.. ...s ......."u.... IIf.nK.

See rilJ 1 r~ot Appl j<ar.le

AnrnoniUl':'lhydroxide ....;,G.;.la;.,;s;.;;sllr. Lab(FiIj 1) :lot Appl icable
Potassium hydroxide Glass QA Lab(ri!) 1) rIot Appl icable

Calcium carbide
Ar.monium hydrox ide 11~100 pds QA-Lab (See Fig.I)
PotassiUl':'lhydroxide II-lOa pds QA~Lab (See Fig.l)
Waste Oil 825 gallons See Fig.1
Haste Filter medium IOI~IOOO pds See Fig.l![••scrapped Acetylene Cyl.~ble See Fig.l

I".----------

Bin ~ uluminum/2.5 ton.
Bottle-glass/500 ml
Bottle-glass/500 mt
T~nks-sieet/275 gat550 gal
Drum-steel/55 gal
Concrete pad-35·X60·

-.~
. '-.'-,

Tn'u' T........
A •••• ' - II...... 4Y........ ,

ll~IOO. ~ds 110-- )250.001-500.000' pus YES ....

11-100 pds YES--11-100 pds YES
£.000 !)allons UO

10l~1000 pds fiG

1
1,
!.,Not applicable. N'---

..
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A. Have d'Icre beaI = diJc/wJCI o£ ~ subIIanCeS InllWISIeI1
.-LYa (Contplelll ILl:ftI ~ tdOw) _No (00" JICIIl loe:)

B. SWNIW)' of D.lIC.huIa and lWoIu: ioaI

paa'pdo' A' Dh'Y'" II'"
Small leakage fror,lpiping

No. 2 fuel oil yndergroynd
storage tank

8a,o'" end '0""'01'

Visuallv contaminated ~oil
removed for off site disposal.
Post excaVation sample analyzed
for petroleUM hydrocarbons was
acceptabl e to r~JDEP • See
Attachment 2

•

C. II dIU J..... .._Joel- s,ua mi._ ee.na Iftd c:o..-na IP,. (SPeC) per'- CAt
,. 112... ~ , !liM, c..1 eM' ad ee--- (I)PCC') PIa,..!'OAt 7:11-4.1
IQk '

11.S..,.. .....
It. II ...." _V.(SeIA ..... ,__ ...I) No2...

If (AllDdN'rtIll __ 'II«UWIJ
Facility operations, \cetylene production and bulk transfer
of atn~spheric gases. have ~ot significantly impacted ~he
environment

.. II........ ~........" _.V.., --!,.No

tac If jJOiMdw I ,w MIl CIllIftplcta ECRA Fonll OOZA .....
ftIr H~" AM •1Id 1& wIrIa -1IIlPIat- . . .

,.,.. eI'

----.- ...----. ···-- ..-......-...............·_ ...... -... -w"'.....----..,....~-- .
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'A. Is \he l'aciliry oeccnumlna&icllV'Deconmissionin. Pbn enclosed?

__ Yes (See Auachme.-'---> 2-No

A. Wae ...... easaltl oIlCIiDed ClIl EavirclnlDllal QuaIIq lbr dIIIlndl&tlrial ~

~Yes (See AlllcIuneM'Lla!.) ~

• ttt'c"",' «D"e"ltI,a

8000 Gallon Underground Storage Tank decommissioning 2~JD\~~acIlltY tom~lianee Evaluation Inspectionac i y s estos ampiing Results

m CHECKLISt

IIdIdIlIIJow ......... of dIIIlllCaI fee lUbnliaed wllb llJIappUc:adoL (See NJ.A.C. 7:2158·1.10 ror lllc.....-,..)
. A.u,,' ,s}

I. 1aIdII .........L~,...... ...
U. WJdl iacludll.., ........

...... ,.. wIdaoI& 1IIOAiIariaI
ILWI*""" ... odw _II. aIIo¥I ar i¥. below
~. WIdlS-'" Plan .... 1nc1... 1Il)' ~~ ....

2. s-,...::Jua ....
J Dec RmIw
C. " Pr.""'"5.' 0w:rsiPI 01 Canup ... IlDplcmcnca&loa

TOTAL FEE ENC10SED s, _

"K rEES INCLOSU' --2,YU •

/....
.....
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CERTIfiCATIONS:
i,.
"A. 1bc (OUowinl cenilicalioa sIWl be silTlCd by Ihe hilhesl rankinl individual II Ihe ,ice wid! overall

respoasibWl)' for IhII Dla or .aj"icy. W1Iae then is no illdivicWI • lhe lice wid! ovnlJ raponsibilily (or
IhIl ace or "civil)'. Ihis cerliflClDoa sha11 be siped by lhe iDdiYidu&l havin. responsibility fot dI: ovenll
opa'IIiGI ol die lite or .. ~.

I c.rtlfy u~, ".".Ity 01 ".. ,,,., ,I» InfOna."o" ptDvId«l ,,, ,,,,. docum.", I.lru., .ccu,.,. ."d c"mp'.'.. , .", .... ,. 'h.' ,,,.,. .,. .""lIIe.", clyll
,.".",.. fOr ItItDW'lIlJIy f.UIImlttl", .,., ItIHCU,.,. or lnamll"'. ,,,to,,,,.,Io,,
.ntl ,,.. I .", t:DIfIIItmln, • crt",. of ,,,. IOu"" d.,,. " I "..". • wtltt." 1.,..
.. "".111 which , dO no' NU"" '" "" 'tWo , ... .,. .... ,. ,II« " , 1t""",,,,1y
II'''' or MltIJOlV. ,INYIDlMID"0' N.J.S.A. ,,:fK.. If 1M, , .", IM"""1y
I,.",. lOt 1M I»",,,Ift Nt fOnh ., 1U.s.A. ,,:fKoI.

~~ . (j(V\i\( nde 'Dl1.Q!\1IC\\,\ ft.\iti~N
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•
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2. Fer .......... ar mil ... iAaIip. "' ...... pIIIIICf a' dlI "1O..d.or. Jupwiwly; or
3. Far •• ".I'''!7. S-. FedeIII ar odMr paIltic. qt8C7. by lilller I priDcipII alC1lCi". olfIcer ar

...... OIIC:W.

I ,."" .""., ,.".., III ,." ".. , ".. ""..".", ..""". .tHI .", ,.",,,IM ..""
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..,... MIl ~ I _ .. ,. 111M ,,.,. .,. _,fIItIaItI cIVil ".".rrMtl to,
...""", ",,'" IIIIM, "....".,., or IltCOIftpMfe InI'orrUlloll MIl ,II« I _
_ ", ". ItJuIrII .,,.. • I ",.. • .""." ,.,. .,.,.",.", "'** ,
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~OCA~tON/FUNCTION
The Newark plant sits on about 12 acres of property in the area known as the
Ironbound ..eetion of Newark. just off of the Hew Jersey turnpike. The
original plant was built in March 1919. The operations over these years have
been everything from 3 shift - 7 days a week during wartime. with as many as
50 employees. to today's status of about 30 employees. This location services
10 Distributors. including a wholly-owned subsidiary that work directly out of
the plant with 6 drivers and route trucks. The plant operation area 15
presently 24.200 sq. ft. of building space •

GAS PRODUCTS PUMPED
•

'.

In the early days the plant was primarily generating Acetylene and
recompressing Industrial grades of OKygen and Nitrogen. Today's plant
operations primarily consist of the transfer of bulk quantities of Oxygen •
Liquid Propane. Nitrogen. Argon. Helium. Carbon DioKide and Nitrous Oxide from
bulk storage tanks into small cylinders. Acp.tylene is the only gas
manufactured at the Newark New Jersey facility. The acetylene manufacturing
process is briefly described below.

EMPLOYEES

This location employ~ 31 full
Plant Manager
Supervisor of Operations
Plant Engineer
Office Ao.1nistrator

Distribution Coordinator
lab Technician
Service Technician
High Pressure Pumpers
Repairers
At~t~"ene
Helium Filler

..... ENG/tpS39-rpt

i:.. "......

,
j

..~:\.
'(

- "

I
time employees.

1
3
1
1

'..
f

2
2
3
6
1
4

1

/
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JAMES J. McMAHON

c;.HA ....... N PASSAIC VAL.L.EY SEWERAGE COMMISSIONERS
7~0 BROAD STREET

NEWARK, N. J. 07102

SEYMOUR A. LU8l£TKIN

eM•• ,. ."'e'NIIr&"

\

DOMINIC W. CUCCINELLO
YICE CM ....... .aN

THOMAS 'E. DURKIN. JR.

.'t'rO"N."

CARMINE T. ~ERR"~ATO
• • aNJAMIN W. GORDON

SAMUEL L. 8.81:R
COM ..... ,O ......

MRS. CHARLES T. SCHAEDEL
CL.."ft-T.!lA.U ....

March 31, 1970

POLLUTI~NS CORRPCTED DURING 1969
\
J

.I.
The following is a report of pollutions which occurred in

the Passaic River below the Great Falls, or one of its trihutaries,
which were corrected during ~he year 1969. Each report will show
the soufce of pollution, the dates of pollution, and the river in- ~
spector assigned to the violation until it was eliminated.

BERGEN COUNTY
Central Volks,",agenInc., t-iapleAvenue & Route 208, Fairlawn, N.J•
December 3, to 12, 1~69 (T. Costello)

Intermittent oily films in Diamond ~rook were traced back to
this firm. Upon checking, it was found that this company removed
cosmoline from new vehicles in an area where the material went
into a ditch which led to Diamond Prook. Upon being notified that
this was a violation, the company made arrangements to have the
cosmoline removed from the cars bv a firm in Port Newark before
being delivered to their distribution point in Fairlawn. Pollution
eliminated Decem~er 12, 1969.

Curtiss-Nr! One Passaic Street, Woodrid e, N.J.
December 969. (J. Perrapato

Intermittently throughout 1968, there were polluting discharges
from the Curtiss-Wright Corp., ~o Felds ~rook, a tributary of the
Passaic River. Generally speaking the dicharges contained small a-
mounts of oil. Upon being notified of the problem, the Plant Engi-
neer explained that it was during filter changes that this occurred
and that they would see to it that extra care was taken during these
filter change times so that no oil would reach the Brook again.

However, on December 3, 1968, the oil was again detected in
Felds Brook and traced back to this company. On December 10, 1968,
Mr. Lubetkin informed this company that they were polluting, that
they should ~ke corrections immediately. On December 26, 1968,
~1r.Lubetkin received a letter from Curtiss-~right Corp., inform-
ing him that consultants were being brought in to review their pres-
ent system, in order to make the necessary improvements to halt the
pollution. The situation continued much ~he same and finally on
March 12, 1969, Mr. LUbetkin again wrote to the Curtiss-~~right Corp.

TIERRA-B-015124
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This company pumps a liquid iime slurry to an adjacent
company, Chemline Corporation, for storage in their lagoon.
The material is then trucked by tank trucks to the DuPont
Company in Delaware, by Chemline Corporation.. On the above
date, the lagoon was full and material was overflowing its
tanks into Plum Creek, a tributary of the Passaic River. The
company was notified of the overflow and arrangements were
made to clean out the pit, thus eliminating the violation.

HUDSON COUNTY

Alcan Aluminum Corporation, 1 Jacobus AvenueL KearnS' N.J.September 22, 1969 CR. BIng Am)

This company has a sump which collects floor waste and
the company then pumps the material into the sanitary sewer.
The Commissioners Inspector noticed that an overflow into the
Passaic River, from this company was discharging polluting ma-
terial. The firm was contacted and we were informed that the
condition was caused by the pump clogging. When the pump
clo9ged, the material collected in the sump and overflowed
into the Passaic River. At the direction of the Passaic
Valley Sewerage Commissioners, the overflow to the river was
sealed so that if in the future a PQmP failed, the material
would show on the floor and repairs could be made immediately,
instead of going undetected for a long period of time. This
was completely sealed by October 6, 1969, thus eliminating
the pollution.
Guard Coating Chemical Co., 58 John Hay Avenue, Kearny, N.•'J.
February 1968- May 15, 1969 ( R. Bingham)

Sanitary and industrial waste flowed into Pranks Creek,
a tributary of the Passaic River, from this company. During
February, 1968, it waa noted, by the ColllDiasioners, that
Pranks Creek contained polluting material and, together with
the Health inspector of the Town of Kearny, investigation.
were made to determine the source and cause of the pollution.
On February 14, 1968, by dyeing the toil.ts of industries
along the ares, it was discovered that sewerage was coming
from this company. Letters were sent by both the town of
Kearny and the Passaic Valley Sewerage Commissioners to Guard
Coating Chemical Co., directing to halt pollution at once.
On April 5th., the Passaic Valley Sewerage Commissioners had
received a letter from this company that they would hook-up
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Praxair, Inc.
Industrial Avenue
P.O. Box 237
Keasbey. NJ 08832
Tel (908) 738-4000
Fax (908) 738-9586

March 5, 1997

VIA OVERNIGHT MAIL

Me Pat Evangelista
Emergency and Remedial Response Division
U.S. Environmental Protection Agency
290 Broadway, 19th Floor
New York, NY 10007-1866

Re: Diamond Alkali Superfund Site,
Passaic River Study Area

Dear Mr. Evangelista:

This letter responds to Mr. Caspe's December 24,1996 section 104(e) letter request to
Mr. Lichtenberger, CEO, Praxair, Inc. Praxair was provided an extension of time to answer and
needed additional time since the identified facility was sold in 1995.

Praxair has provided below responses to the questions in Attachment A of Mr. Caspe's
letter. Please be advised that Praxair's response herein is subject to the availability of records for
the Newark facility, which is no longer owned by Praxair, and the recollection of some former
employees at the Newark facility. The Newark facility transferred bulk quantities of gases, for
example, oxygen, nitrogen, argon, helium, carbon dioxide, nitrous oxide, into cylinders. It also
produced acetylene and lime, a co-product of acetylene production.

1. Union Carbide Corporation, its corporate predecessors, or Praxair, Inc., operated at the
facility at 360 Avenue P, Newark, NJ (Newark facility) from 1919 to 1995. (In June 1992
Praxair, Inc., formerly Union Carbide Industrial Gases, Inc. (UCIG), a wholly owned
subsidiary of Union Carbide Corporation (UCC), was spun off to shareholders ofUCC as
a separate, stand-alone corporation. Praxair owned the Newark facility and sold it in
1995.)

2. a) No. The Newark facility never had a permit issued pursuant to the Resource
Conservation and Recovery Act.

b) Yes. From 1980 to 1985 the Newark facility was issued permit No. NJ 0029211 which
authorized the discharge of noncontact cooling water into Plum Creek. The Newark
facility began recycling its discharge in 1986.

3. See Attachment #3.

849530001
An Atmosphere of Excellence
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Mr. Pat Evangelista
March 5, 1997
Page 2.

4. a) Acetylene was manufactured at the Newark facility. The acetylene manufacturing process
is briefly described below.

Acetylene was manufactured from the reaction of calcium carbide with water. This
produces acetylene gas. Acetylene was made in a generator in which the calcium carbide
was fed into water at a controlled rate. Higher purity acetylene was also made by filtering
the gas through a medium consisting primarily of diatomaceous earth.

Acetylene was the only product, co-product or by-product that was a hazardous
substance.

4. b.i) When calcium carbide mixed with water, acetylene was generated. Acetylene was
pumped into cylinders for sale to customers.

4. b.ii) The finished product was acetylene. No other hazardous substances were generated.

4. b.iii) No.

5. See below.

5. a) John Crane, Operations Manager, oversaw the Newark facility operations.
W.A. Moran, Office Administrator, was responsible for managing corrosive material.
Alan Duva, Office Administrator, was responsible for cylinders.
Ralph Day, was responsible for managing 1,1,1 trichloroethane.
Antonio Cruz, Security Officer, was responsible for managing waste alkaline and

flammable liquids.

5. b) Available records and conversations with former employees at the Newark facility reveal
the following.

Haulers Disposal Site

Cecos International Cecos International
4879 Spring Grove Avenue
Cincinnati, OH 45230

Safety-Kleen Corp. Safety-Kleen Corp.
1200 Sylvan Street
Linden, NJ 07036

849530002
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Mr. Pat Evangelista
March 5, 1997
Page 3.

Haulers Disposal Site

Chemical Waste Management of
New Jersey Inc,
200 Lister Avenue
Newark, NJ 07105

Chemical Waste Management, Inc.

Chemical Waste Management Inc,
Emelle Facility
Alabama Highway 17 @ milemarker 163
Emelle,AL 35459

Horwith Trucking Inc.
Chemical Waste Management Inc.

5. c) We are unable to ascertain all storage practices or all hazardous substances since the time
operations commenced at the Newark facility. Available records reveal the following.

Storage Location Material Stored

Outdoor Concrete Platform Methyl bromide
Outdoor Concrete Platform Methyl mercaptan
Outdoor Concrete Platform Phosgene
Outdoor Concrete Platform Trimethylamine
Outdoor Concrete Platform Propylene oxide

Calcium carbide
Ammonium hydroxide
Potassium hydroxide
Residual acetone/acetylene
Waste Filter Medium
Propylene oxide

5. d) Waste was not treated on-site during the time of operations.

6. a) No process waste waters were generated at the Newark facility.

6. b.i) Floor drains did not connect to a sanitary sewer.

6. b.ii) There was no discharge from the drains.

6. c.i) Yes. Lime pond existed from 1919-1988.

Material Storage Container

Steel cylinder (cyt)
Steel cyl.
Steel cyl.
Steel cyl.
Steel cyl.
Aluminum bin
Glass bottle
Glass bottle
Steel cyl.
55 gal. steel drum
Steel drum

849530003
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Mr. Pat Evangelista
March 5, 1997
Page 4.

6. c.ii) Un-lined.

6. c.iii) Calcium hydroxide, also known as lime.

6. c.iv) There was no discharge. Lime was sold through Chemline.

6. d.) The attached 1966 diagram identifies an on-site septic tank south of building #1.

7. a.) This information represents a typical annual usage at the Newark facility in the early
1980s. The amounts below reflect USAGE NOT GENERATION. These hazardous
substances were raw materials or products except the waste filter medium which was sent
as a waste off-site to a t,s,d, facility.

Material
Typical Annual Usage

in Pounds

Propylene oxide
Calcium Carbide
Ammonium hydroxide
Potassium hydroxide
Waste filter medium
Chlorine
Dimethylamine
Hydrogen chloride
Hydrogen sulfide
Methyl bromide
Methyl mercaptan
Phosgene
Trimethylamine

II - 100
250,00 I - 500,000
11 - 100
11 - 100
101 - 1,000
101 - 1,000
101 - 1,000
101 - 1,000
II -100
101 - 1,000
101 - 1,000
II - 100
101 - 1,000

7. b) No.

8. a) None.

8. b) None

9. a) Yes.

9. a.i) No.

849530004
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Mr. Pat Evangelista
March 5, 1997
Page 5.

9. a.ii) No.

9. b) We have no data concerning the past dates and duration. However, the flooding, when it
occurred, was of Plum Creek, and probably caused by tidal overflows.

10. None.

1I. See Attachment 11 for relevant documents. Documents that may have been material to
this request were either discarded over the years or are no longer available because we no
longer own the Newark facility. We are not able to identifY documents no longer available
and will not speculate as to their identity or the information contained in them.

12. a) Yes.

12. b) Attachment 12 contains a report prepared by consultants hired to address New Jersey's
ECRA upon the transfer of the Newark facility from Union Carbide to Praxair, Inc.

13. a) 6/24/19
12/22/47
4/14/52
2/4/66

6.91 acres acquired from Atlanta Smeltoring & Refining
7.583 acres acquired from General Foods
.0115 acres acquired from Consolidated Products Co.
3.10 acres acquired from Celanese Corp.

Pieces of property sold off throughout the years to various parties. Remainder sold
12/27/95 to Newark Recycling & Composting Co., Inc.

13. b) Company owned.

13. c) Union Carbide and Carbon Corporation and its successor, Union Carbide Corporation.

13. d) Prest-O-Lite Company incorporated in 1913 for the purpose of manufacturing, selling, and
dealing in acetylene and other gases.

Union Carbide Company, National Carbon, Prest-O-Lite, and Linde Air Products merged
into Union Carbide and Carbon Corporation in 1917. Real estate at the Newark facility
was purchased and a plant constructed in 1919 by Prest-O~Lite Company, a unit of Union
Carbide and Carbon Corporation.

Prest-O-Lite was dissolved in 1951 and its assets were merged with the Linde Air
Products Division.

849530005
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Mr. Pat Evangelista
March 5, 1997
Page 6.

14. a) Praxair, Inc.

14. b) H. W. Lichtenberger, Chairman of the Board
Praxair, Inc.
39 Old Ridgebury Road
Danbury, CT 06810-5113

14. c) Delaware -- Prentice-Hall Corporation System, Inc. (for both Delaware & New Jersey)

14. d) See attached.

14. e) Praxair, Inc. has no parent but has many subsidiaries and affiliates. The corporate
structure of Praxair is not relevant to EP A's inquiry and this request for identification of
"related companies" is overbroad, unduly burdensome, and not authorized under section
104(e). The Linde Division of Union Carbide Corporation (UCe) existed for decades. In
1989 UCC formed a wholly owned subsidiary, Union Carbide Industrial Gases, Inc.
(UCIG), a division of which was Linde. UCIG changed its name to Praxair, Inc. in June
1992. On July 1, 1992 Praxair, Inc. was spun off to shareholders ofUCC and became a
stand alone, entirely separate corporation from UCC. UCC and Praxair, Inc. are
unaffiliated with each other.

There is and was no relationship between Linde Air Products and UCIG or Praxair, Inc.,
although Linde Air Products Division was a former part of UCe.

14, f) See a) above.

14. g) We are unaware of the history of acquisitions by Union Carbide Corporation and, with
respect to Praxair, Inc., maintain that this question is overly broad, burdensome, and not
authorized by section 104(e).

14. h) Date oflncorporation Aeents of Sen'ice

10/26/88 Union Carbide Industrial Gases, Inc.
6/5/92 Praxair, Inc.

Delaware
Delaware

CT
Prentice-Hall

14. i) See responses above.

849530006
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Mr. Pat Evangelista
March 5, 1997
Page 7.

15. Nick DiFranco, Manager, Environmental Affairs, Praxair, Inc., Industrial Highway,
P.O. Box 237, Keasbey, NJ 08832.

John Crane, Operations Manager, Praxair, Inc., Industrial Highway, P.O. Box 237,
Keasbey, NJ 08832.

Ed Debar, Vermont Records Center, Union Carbide Corporation, LaPorte Road, P.O.
Box 489, Morrisville, VT 05661-0489.

Louise DuPlessis, Paralegal, Praxair, Inc., 39 Old Ridgebury Road, Danbury, CT
06810-5113.

Richard G. Tisch, Senior Group Counsel, Praxair, Inc., 39 Old Ridgebury Road, Danbury,
CT 06810-5113.

In accordance with the Freedom of Information Act and enabling regulations, please
provide the undersigned all documents in the possession of the United States Environmental
Protection Agency (I;:PA) which relate to the EP A's conclusion stated on p.l of Attachment A
Request for Information to the December 24, 1996 letter from EPA to Mr. Lichtenberger that
"EP A has information indicating that hazardous substances from the former Union Carbide -
Linde Gas Division facility located at 360 Avenue P in Newark, New Jersey may have been
discharged into the Passaic River."

Praxair, Inc, agrees to provide the cost for sending and copying such documents should
such cost be authorized under 40 CFR Part 2 and not waived

/Z2L{YJf.~-
/ Nicholas A. DiFranco

Manager, Environmental Affairs
cc: Richard G. Tisch, Esq. (w/encls)

Freedom of Information Officer
U.S. Environmental Protection Agency
290 Broadway
New York, NY 10007 - 1866

849530007
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AITACHMENT 3

Yes No

2,3,7,8 tetrachlorodibenzo-p-dioxin or
other dioxin compounds X

Acetone X

Acetylene X

Anunonia X

Ammonium hydroxide X

Benzene X

Calcium carbide X
Chlorine X
Dimethyl amine X
Ethyl benzene X
Ethylene oxide X

Ferric chloride X
Hydrogen chloride X
Hydrogen sulfide X

Methanol X
Methyl bromide X
Methyl chloride X
Methyl mercaptan X

Monornethyl amine X
Nitric oxide X
Phosgene X

Phosphine X
Polyaromatic Hydrocarbons X
If "Yes", please list specific compounds X
Potassium hydroxide X
Propylene oxide X
Toluene X
1, I , I-trichloroethane X
Trimethylamine X
Xylene X

849530008
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PCBs

Arsenic X
Cadmium X
Chromium X
Copper X
Lead X
Mercury X
Nickel X
Silver X
Zinc X

Cyanide X

--------------_._------

No
X

849530009
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.• HAZARaoUS WASTE MANIFEST
(As Required By The Alabama Department of Environmental Management)

ATTACHMENT 11

IB(:".

CHEMICAL WASTE MANAGEMENT, INC.
Emelle hcilily
Allbem. HIIf1-v 17at Mile M.rlrer 163
Emelle, AI.bama 36459

11. US DOT S.. CflP!!«tn (Including "r~r Shipping N_ HUlrd C,. ... end ID Number)Nt 5219.1-2001.u1~

JIoa-1CiA ".plat" Scrpp A.e.t11.eae. c.,.l~.~e;n .
Buar4 a••••fA ~/.fA CWM Profile Number 8«"41

CWM Profile Number

.. an1eed that .. tad11 "1 ,;o•.•n.1J r:d;....~ .~~lJ~. &._.~...&J:I.4.• t.J&a~ t.te:o-1port abou1!!tle "bect1" Co 4upo .. l aUa.
WorkOlder': 910207026 • - ••. PUrcha~ c5ri:ler':' (1829":&4'1 '4~OOC

16. GENERATOR'S CERTIFICATION; I h.,eb~ decl.r. thallhe comenls Ollhl5 cons'llnmenl ar. lu"~ .nd .ccural.l~ Cltsc"b.d .bo....by
proper Ihipping nlrne .n(llr, classrfie(l. packed. merked. Ind labeled. Ind ere in.1I le.peclS in proper I:ond'l'on 101,renlpOrl ~ h,ghw.y
ICcord,ng 10 Ipplleable iniernelionllen<! ","ional go...ernment regul.lionL

If 11m I 'erg
e
lluI"lilY II_U'IO',I ~rtify Ih.11 h..... I prOllrlm ,n pi... to reouce Ihe volume Ind 10-,City of wlSle g.neliled 10 Ih.. deg ... Ih."e d"etminecl 10be

economic:etly praetieable and Ih•• 1 have selecled rhe pracI,cable "'''hod oj " .. lmen •. sIo'age, I>rlIiepose' CUrrentlyava,leble 10me whichmlnim'''I'he p,.. en'lnd
fUlur. IhrnllO hllmen hea'lh Inllihe en"'''onm ..nl; OR, jf I.m. smalilluanlily lleneliJlOf,1 haye made • good la'lh ..IIOfIII>minim'le mY_SIIgenerelion Ind HIec1
Ihe besl w.... mana emena melhod Ihet 15 avail.ble 10 "'e and Ihlll can .lIwet.

.,
f t.,'-;' ",. ,,'

'--. ~ 17.T,.napon.r

A
N•~H~~""':":'~~""''''''':'''''~'':';~~~......l~~-:-:~-_.....L_------ __ ..:o::'''';:''':''''':''':;:''' --JL-L.;.:L,..''''''''''''''''-~t-.......=:::nr.=::T"Er:':=--';;"'- ;"""' ~;;;:::==-__ :--_-::, ....-:=--;;=--;;:::,:
e
" Month~, ru,

•,
849530010

2D.Fullity Owner 01' OperIUlr: CenifiCiclon of rwcelpt of NllJl'doul mllerillis covered by Ihl. menifest e.cepl II noced in Item 18.

rimed .... Signlwra MDIIth o.y r••, I

'A Flllm e7~22 (Rev. 9-86) Previous edition it~. GENERATOR NO.1
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..." ",- '; ... .~ •• ~.-1 "1/1
•: Jo

-. :'··f·.··· 849530011
..-, V"- .

- -~/1;41 ~
, - -... . -- '

emlcat Wa~te M8t1i\1P.M'nt. .",...;;1'!
41-85 6~r~~~s'A;.',.~~.... , .. '-"~-;.
Newark • .New Jersey 07105
Telephone. (201 I "65-2121~ ,

. . .~
3d'l

"J
INVOICE Noe 'f~4J
P. C. No.

CUSTOMER CODE:

SOLD
.:. TO PICK UfI

AT ()(!ej'-(AlI>~- C;1J

~ nvA!C/~ A/,J
INVOICE DA TE YOUR ORDER NO DA1'1E O"OIE"£D "IC"IfU" 0.4TIE '"',,- SHI .... ED VIA 1'YPE TRUCK--

;L/:S-/fl etAl~ -lJ(j/lf f
VOLUME

\.1' v ..E"wAl1.

I !JV.A-11 /-Il(V'?'I1 ~~P""Y' ACI?r "'''l::AlC C""L 1»t!J I:~

(j.JO -if. Cj / 0 J-67~'
WASTE DESTINATION Standard Salety Procedures
~h-f?.L£

TERMS - NET 10 DAYS

WASTE VOLUME & CODE NO. ACTUALL Y PICKED UP

I(A~bt( {)#i"lL-CONTAINERS
" ONE 6o~ 77/-67, CUST.AEPRESENTATIVE TEL NO.NO. WASTE CODE SIZE CANS - ARBOYS BOXES DRUMS hA/f/ Ie T••• N/2!fL]'I'j/J6/

NO. "AILS

Oriv.,

-
L'.ft Terminel

~

1<-~:3!1I ... Cun. "'--I Q ;30 '11
Out 01 c ... t .

• ,••• ao.....5 .... Finl ...
BULK

WASTE CODE NO. GALLONS. "OUNCS OR VAROS ,".~:~~S4, \(\\T1.5C~,,_
Oat. ..... "'" 1'-

tlustt MtR SIGNATt.llU

TO BE FILLED IN BV DRIVER

J;

DRIVER IS NOT TO ACCEPT LOAD WITHOUT PROPER SIGNED BILL OF AOING.
DRIVER'S NOT TO ACCEPT IMPROPERLY LABelED DRUMS OR DIWMS THAT ARE IN PO R CONDITION

TIERRA-B-015136



•. ____ -. -~ , .'-'; '.-' -- c- ---..-_."'--~ ..... ' 849530012

<i~·H~~~.BRR~§~~!EoM~!:!~feN~ST
f ..... print ell type (Form desigl>flllolUU 0/1 .,ite it2.pirch) type_iret ) FOII1l~. OMS No 205l>-l103eE~ ~'1

II. us EPA 10Numbel

I , , I I I 1 I I , I I

..f. S~ta Jranapon.(a ID _.,•..,. ".',' ,..,..•..." ,> '.'
$. ·Tr.~.f·. J"txlne;';~::: c. ";.'j,. 'c' .- '.;:.... .c,_,

~ GASES CI %HE kID A1'LAHI'1C
)60 AVDU P, JiE'WARIt. NEW JERSEl

G.nerator'. Phone ( I

2. P.~a 1 IInformation in the .n.dad ar ...
, of 1 l:w.not r.quir.d by Feder.1UNI." .......... HAZAElPOUS

WASTE MANIFEST .
"J". -.:i.nerator. Na_ ind MllllnQ AGOre..

O71OS

•• 'r.neponer I ~ny Name.,..~ .......
.£_ s,.~ Tnonsporar". ID '.J; !~.1' '.'
IV.Tnon$pCllWr'. I't-oclM _. -~ ..

8. Pe''li!''lted "Icility Nlm. alWl ;,018 Addre ..

CHEMICAL WASTE MANAGEMENT, INC.
Emelle facility
AI'bem, Hi.,_y-1-7"etMiI.- Marker 163
Emelle, Allbema 35459

10. US EPA 10Numller

.:H.facility'. ~ ,;· ..c·..• ,c··.•.• >.· •..••• ·,.·.·.>/· '.:.,
- ,AI' LI ~ 0, 0, 0 I 612 I 2 4 I 6)4 I·,' 205/652;9721'·.:::,~~·~;,':.+~:-~:;,·;:;~;·

CWM Profile Number I I I I

(;<:," - .,~,,:- :.;;

ff·,~._< '':'cC.c~' >+.:\,,1

:;:' !'
I I

CWM Profile Numbel I I

I
",,-

c.

I I I I I

16. G£NERA'tOR'S CERllfICA110N: I hereby declo,e IhOI the eonlents ollh,s cons,gnmenl .'e tully Ind IccUrllely IIncubed .bov. by
pl0ger .~"pping nlm, .nd are classilled. picked. mlrked, and I.beled. and ar, in all respeCIS in p,oper "ond'hon lor .. 1"SpOII by lugh .... y
e«ord,nllio IPpllelbl1 inlel"lllional and nJllional gov.rnment regul."on5.
"' .. m I lerg. qUlntitYlIe"arllor.1 Cln"y Inlll havo a progrlm ,n pllce 10 reduee the volume end to~it"y 01"'151' !lenerlled lotnl degree I h.'" del,rmined lobe
eeonomoclUypr.eticable end Ihlll hlv. sellcled Ih' prlCllc.ble melhod ot trnlment. slorlge. or d,spoSII cu"enlly .va,lable to me wfI.eh mln,m,,,s thlpleUntlnel
tulure thrutlo humin neatlh Ind Ihl Invoronm,nl. OR, "11m. Imall QuanlilY generala,.1 nlvl mlde '1I00d 1I,Ih el10rii0 m,nim'l' my was Ie genlrll10nlnd Hiett
Ihe beSI "'1S1e manloement melhod Ihll "1"lillble to me anll thaI 1.ln aUord. ...... - \

CL-
CWM PrDlile Number I I I

~ 17.1rlllloPOrtar 1 Acknowledglment of ReceiPt of Mat.ria" I, .., 7
~ .,.':"'nted/Typed N.me _ II Sivnat~ I ~1/./ ,..,. . /= ~" ... -;;:=~"7.'/ 1.;>'Jf-- '(J. //! /";//~>
~ 18.T .. mportel· 2 Ad<~dgement of Receipt of M.I.r.... -;' , •

I ~'Y"'" Neme
II

.

MtP'Ith Dey r•.,
I , 1 I I I

I
·f
A
C
I~..::::-:::~~~~---::;--~-=-"':':7."~--:----:--::-:---:---~~--~--:-:-~-------,---------
~t-...,.;:;;;;:;I7'f=i""Il'=~--------=------,-ir.:==-:....::..::-=.:_:..-..:......:......:=.:.::.:...:.:...::::::.:...:.::.:....:.::=-.::::..---:=~=---.:=

' ...
20.F.c:i1ity Owner or Operator: Certification of receipl of hazl'dous m...... 11 covered by thi. ITUlnifest ."eept •• noted In h4rm 18.

_f't¥'teevryped "'l11li " ". . \ Signature

..

MOIIlh Day rear
I I , , I I

EPA Ftrt:t 8700-22 lRey. H61 PJmlus tdllJOll IS absoleIe.,

TIERRA-B-015137



'.
....... print or type

State of New Jersey
Department of Environmental Protection

Division of Waste Management
eN 028, Trenton, NJ 08625

(Fonn designed lor use on elite 112-plt.,h) typewriter.)

849530013

UNIFORM HAZARDOUS
WASTE MANIFEST

3. ~alo(s Name <100Mil.11ng ADoress
A S18Iet.lafl'fes. UJA'026624
Doct.JmeI't N,J!T\!Jl?! • ,. ~ H.

14
i.kl<:

2 Page I, I
., of •

Information l'l the S'laced areas
is not requirec by Federa! law •

UL1QC Csrtlde Corporation B. Slale Gen. ID

C. Slale Transpone, 1 10

~':''.-;

I I I

, I I I

I I I I
]

! 0

I~

I I r r

I,'.~.. ,

I

a ,
j -

-

b I
I 0

1

!~

VO~\ Order f 29242 A A D
16. GENERATOR'. CERTIFICATION: I he re try decle,e Ih"t1he contentl OIlhle conalgnmenter. Iully end eccII,etel)' deecrlbed eb0Y9 br

proper ehlpplng neme end er. cl.eeW.d, pecleed. ",.rked. encllebeled, end ere In ell .. specl. In prope, condition 10, t,enlport try IIlghWlly
Kcordlng to eppllcable Inlernellonel end nellonal governrTHInl regllialione.

" I ern a Ilrge qllentlty gen.rator, I certlly thet I ...... I P'OQr"m In pie.,. IC r.cll,l(;e Ih. voillm. and loxiclty 01 _ste generaled 10 tile degr .. I ""'" determined 10 be
.conomleilly pracllc"bl.end the' I "eve "elecled Ih. pr.cllcebl. melhod oll,eelmenl, lIorege, or di.poae' currently eveUeble Ie me \llthlChmlnlmlz"lhe r,re .. nt end lulure _
Ihr.ello hume" Ilea"h end Ihe.nvlronmenl; OR, III em e am.1I quenllly g .... r.lo ••1"eve mede a gOOd flilh e"orllO minimize my "'e g .... 'etlon encl" .cllhe b.Il ......."",nevemenl melhod Ihe' il ""elleble 10 me eOO Ihlll cen ePlord.

Datf"

Dale

20 .ac~'ly O""'Ell C7OperalO!: Cerllrl;;atl()fl 01 recel'll 01 haza,dous mal"' ....s covereCl by u..s manlIest except as nOlea '" "em 19

-.- 3 - TSD MAli TO - GENERATOR

Uk ; <-,Uta_I, ..... ,4. .....4 .PtLAJ&S b 22$ SOL.
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"'l}.:.-e ---- Departme~E~~~;:~:r Protection
:'> (, Division of Hazardous Wesle Managemenlw.~ ManUest Secllon

eN 028, Trenlon, NJ 08625
P1•• a. trpe or prtnll~ block Ie".,. (Form du'gMd to, ute on .111.(12-pltch) typewtltar)

849530014

1
I
J:!

~
[
I
I
I

I
I
';

1
~
I
1~

I
I
I
I
I
1

f
'I
II

I
i
';

I
.&

Form Approtftld. OMS No. 2050-0039. Expires 9-30-it

::NJ'AoCucf78Sr~81
B. Slale Generalor's 10

SJ-,~:li

UNIFORM HAZARDOUS I'· Generalor's us EPA 10No. Manifesl

WASTE MANIFEST ... 11 P P f.(~ Ii" 1]. II W 1(\ 11 1<p'°fl'!fr~~C
2 PaGe 1 Iln'o,rr.allon in 'he shad~d areas

. Of 1 l:w.nol required by ederal

6. Transporter 1 Company Nama

Ci.~£:.~"'rC/G. \1- /'~3'f£ "u,~~.(.....;~_~.~:?7~::i'
6.

1"(.1 11 1j n (J r..1 r~ :j " ::1 II 11 •
us EPA 10 N"mber

C. Slale Trans 10 I SI 11 01 1: :J: 1
7. Transporter 2 Company Naml 8. US EPA ID Number O. Transporter's Phone ( ZCll 4{.5-4 i~~

I 1 I I 1 1 I I I 1 I I E. Stale Trans. 10 I I I II I
9. Onignated Facility Nam. and Sit. Addr.s, 10. US EPI< 10 Number

f. Transporter's Phone ( )
100 l..:S!~!':;:.A"','"r..
KI;'l)'r. );;.1 (lnC~

G. Slate Facility's 10 &.'!U!
7 In 10 H. FaCility's Phcne (':On" ,f~-9\n(i

1 I 1 I ! I I I I I

I I I I I I I I I I

1 1 I I , I I , I I-.
K. HandlinG Code~ for Wasles listed Abov.

I

a. S,Oll c. I I

b. I I d. , I

,,·O:HIU60

DI (}I -0 I 8

12. Containers 13. 14.
Total Unil I.

Quantily WINo! WaslE' No.
us DOT Description (Including Prop8r Shipping Nama, Huard CJus, and ID Numoer)

HM
11.

G I.

E
H
E
R b.
A
T
0
R c.

No Type

m,.i-S
HIS; ~'; p

d.

J. Additional Descriptions lor Materiels Listed Above

it1~
10(\t (JET"» Y,(,,~~·;;."vnt: c.', i ~ ':", c.B.

16. Spacial Handling Instructions and Additionallnlormat,on

Ia)Dn.S?

16. GENERATOR'S CERTIFICATION: I hereby declare that the conllnts ollhis consignment are lully end accuralely described above b\'
proper shippinG name and are classilied, pac~ed, markld, Ind labeled, and Ire in all rupects In proper condition 'or transport by highway
.ccording 10applicabl. intem.tional and nalional government r.gulations.

If lam B I.rge Quantity glneralor, I c.rtilylhall have a program in place 10r.ducalhe volume and loxicity 01 waste generated 10Ihe deorae I have delermined to be
economically practicable and fhat I have selecled the practicable method of Ireatmenl. storage. or disposal currently available to me whicn minimiles the presanf and
futurlthr.alloh"man hnlth and Iheenvlronment: OR, if I ame small quantity generator, I have madeagoOd laith.rrortlo minimilemy waste generation an(1select
the bell wasle managament method Ihal is available to me .nd that I can .lford.

.- printedlTy~~~.~~e ....._.'. ":. b ~":..." ,~,,~ Month Day Yur

1::';;I.~oj (11~
~ 17. Ttansporter 1 Acknowl.dgement 01 R.ceipi of Mat.ri.ls

= Pri~1ffirPf~f~•..
~~=--::..:..:.:::.::..::::.:.:..:...:...:.=...:.:.:..:..:.:.:.:;:..:.:..:.=.:.:=...:...:..:...:..:.:.::..:=...::=.:.:.:..:.:-=-----....,..-:~~------------------:'~~-::--~ .....T
E
II

\ISign.tur • .....t:~rJ Month Day Y".r

01 r;OI~Ir:fI{p :;

Month Day Year I'Ii
I I I 1 I I ~

c:...
~

l8. Transporter 2 ACknowledgemenl of Receipt 01 Malerials

Prinl.dlTyped N.me ISignature

19. PisCnlPlulcYjndiclliop Spa.ct d t 11
.i.. , ...":O'C!"" l"\n~;...f.~~.. OC1:!:lin f'.

lis. Added ~Q 1nfo~,5t~on.,
A
C
IL~,....",~~~_.....,..--..,....-,........,.-- -.,.........,.__ ......,.~_......,. ~-:-:-~:-- ......,._--f'"J
{ 20. Facility Owner or Operator: Certification of receipl of haurdous materials covered by Ihis manilest exceplas noted in lIem 19.

y pj"!eey.r}rfl"&fl~tll!1d ISirtru Qt\J

All per phone convcr6~t1o~with J~~s hs1rd O~ 5/4/90.

EPA Form 8700·22 (R••. 11881Prev,OllS edit,onl arl ohIDI•••.

3 - TSD MAfL TO - GENERATOR SIGNATURE AND INFORMATION MUSTBE LEGIBLE ON ALL COPIES
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LINDE GASES OF THE MlDLAl\'TIC
360 AVE. P NEWARK, N.]; ~6il05----'-'---'------' --.-_.

4. Ganerator"s Phona ( 609) 778-6338 - ••. - - - " - ..• -
ren.porter cmpanv erne

CHEMICAL WASTE MANAGEMENT. INC.
Emelle FacilitY
Alabama Hilfl_v 11 at Mile Marker" 63

- Emelle. Alabama 35459

1,1. US DOl Deacriplion (1flt:1U(li1l(lPr(Jpllr S"ipping Nllme. H,!!llrd Cleu. aM 10 NumlHJr)

G eo
f
N
EIII-r -:-=--=-.:.----'---'-...;.-:.--'-'--'------'~___'__'_+--J..--J..'_t--J.._+........I.--i.---I.-:.L~-_f:
-.
l
o
II.-:------- --=-'- +-'--J..-t--'--1~.L...-..L- .........J-._t_-_t_:

NON-RCRA REGULATED SCRAP ACET'R..ENECYLINDERS
HAZARD CLASS Nt A UN-N/AcWM Pr'tl!i~e N·u~T;ber' 944741

CWM Profile Number

,
".

c.

CWMProfile Number

peel8 anelilng nsuuctions and Add,tional Ir ormation

Be advised that materiAl may ;o_~,Si:'.l~.r,~e.a~"l?:._~l_~~l.e .g8:,8-:l! _~t!._t.~8:t_ •... __
transport should be directly .~_~__d_i.~p~,~~,8}t_~._,.. _' ... _. _... _, .... __.. '

WorllOrder': 910208036 Purchase Orcler': 0829-841946-000e
16. GENERATOR'S CERTIFICATION: I hereby declare thaI the conlent~ of lhos conslgnmenl are 'ullV and accurately oescr,bed above by

proper shipping name and are classified, packed, marked. and labeled, and are ,n allleSpeCl& pn proper condl~lon for Iransporl by hIghway
according to applicable international and national government (egulations.

III am a la,ge Quantity g~nerator. I certify thai I have a program In place 10 reduce the volume and 10"Clty 01 waste !Ienerated 10 the d"gree I have determined to be
economic"Uy pr.eclic,able- and that ~have se-Iecu;!!d 1he practicable melhod of trecllmenl. storage, or disposalcurrenUv .available10me whlc:h mlnlfTlllle-sthepre5ent.OO
future threat to human health and'he emmQnment OR. it I am a 5maH Quantity genen:..or.1 hade a good 1altheflort tomlmmlzt myw.ste-gener,tionand ieleet
the beSI wasle mana ement melt'ad thaI is available \0 me end Ihat \ can alfo'd
Int ype ame 81 e

JOHN CRMiE
~ l1,TranlllOrter 1 Acknowtedgemem of Receipt of Materiels"
A rim
N

= GORDON BIRD
~ 1e.llanaponer 2 Acknowledgement of ••R_ipt of Materials

T Int noed Name
E
II

1i.Diacrepancy Indication SpaC8

EPA form 8700-22

TIERRA-B-015140



CHEMICAL WASTE MANAGEMENT, INC.
Emelle Facility
Alabama HiftlWllv 17 at Mile Marker 163
Emelle, Alaooma 35459

11." US 001 Oescription {lMluding P,_, ShippingNIi~. Hliz.,d Clau, and 10Numb.,;
CWM 0 2291-2001 ADEH
Non-RCRARegulated Scrpp

CWM Prolile Number
c.

CWM Profile Number

Be. advised that materi11 may i2.ss1bI.J z;el~se flammable .,ga~SJ IUJ,dt1).at ~_ !fPo~t should
h~ directly to disposal B1te.TI)·.7I\.~J(M"H(Jh·{{IJ(r nc:r·Cf.JljY~C'1'"t:.llo'!.,pf ii£1C.!ll ..#7It~l"7lh

Work "U"rderi: .• - - .Purchase Order #: .."..:"" -. - " 7/1(.."'1 +-" t&:=.a ?7jr
, 6" GENERAl R'S CERTIFICATION: j hereby decla,e Ihl!'l In" cmllenrs.' In,s cons'gnmen, arl! lully and accura,el. deSCribed above by-

proper sh,pp,ng name and are classified, pac'ed. marked. and labeled. and are in all respecls in proper cond11,on lor Iransporr by T1ighway
aCCording 10 applicable jnlerna1ional and nallonal gO\lern,menl regulahoos.

III am a large quanlily generalor,' tefl,ly Iha.1 have a program 'n place 10 reduce Ihe volume and 10",Clly of waSle generaled 10 Ihe degree I have delermlned 10 be
.. conomicaIlYPu!lthcable andlhall have se'ected the prattltable m,,'hod ollre.lmen .. slo,oge, or disposal currenllv available 10 mewh'chm,n,m,zeSlhe presenl and
future Ihteal10 human health and the en"oIlronm-ent OR.1f I am 8.small quantilygen 10f.1 he" made.a goo~ failh ellor. to mtnlm"e my'Wa'Ue gener'lionandseleC-1
the beSl waSil! mana emen1 me'hod Ihal 15 available 10 me and thBt I c.an aU d
flnl lIP ami S' n tur

JD~f\J R Cf:.fjN('
ACkrrowledglmenl of Receipl of M'1"rla'lT:t-----,==r?r.=r-.:;=-=----------------,......,.:1I"':":+,-- ...... -:-:--.,--,,..----,:-:--I

fli

=1-4-4.l4L.r..4-:-:--~:-1lo:lL~~'-a~~~--..L.--.:....:..::===--.....!....:--h::~~:JL __lLLLI:6l.Ll.ilUL+_Io~.....--,=~""'=."....,~.,.....-----------------,"=--:---------------------.-:--;--::--_:_:_-fE

"

849530016

---"-" -" ----.-:...-. ------

TIERRA-B-015141



State of New Jeruy
Dep.rtmenl or Envlron"'.nf,1 Protecllon

DIvision 0' H,urdoul West. Manes;em.nf
ManU.st S"'clion

eN 028, Tr.nlon, NJ 08625
, 'n bloc. 1.11., •• (form dealQMd ror UN on eNl. (12-pltc"l .,..... rll.,.)

849530017
(

;FORM HAZARDOUS 1. Gener.'or'l US EPA 10 No.
WASTE MANIFEST j 0 ~ 0 6 2., 9 B I

(

(

5~ Trenlponer 1 Company Ne",.
G,,£jtfllilL WASTF /f(A/VA"S.'1£

e. Stell Ge".,.'or'l 10

(7. Transpon.r 2 Company Nam.

Q. DttiprIoIled Facilily Name .na 5il. "'ddr~
Clle-""''fL I'y/lSTE /kAIY'f(,e/tJ£;V'"
/()() MS'rEA. ~y£.

N£WJf~ T () 7;1t) 5

r
r,
\,.

11. US D'OTDelcripllon (InclUding PTDl»f Shipping Nama, HU~f(J C/~u. ~nt1'D Number)HM I~I
I.

WUI.No.L

\N,4STE AUC.A.l.Jhl' LI(Jv'O~/t'.O..s.

'tMI.Dt,r£ /'tfllr£~l,fl NA/71, b61111J~ 61)'"

x

V02.0.0 bYtENt'J
b.ex LJ L (z :,"H); 67-)0 :foD /HI T I (bOO') b. d.
15. SpeCil' H.nCling 'nl'ruction~ I.n..l·A;11ilion.'ln'ormation RoC, e.N' \J

4. .c.) PAC~A vL & L<l4 CI'lI'A'cAlJ~ BILL. T£i-If '~/.-II'('f.s IN £iJ U DFe flIl T

~L ~ &~TT '. At ~~~~"r/~DN/~ (;ONTIU,r GIt£" TAE4:. Ar' • • • , I I~ " fUr

WOIt"020'!«< .' 'D4"5"!/ rIP 1/j·Q'. 1.. 'OO~If)'4-9"JDO
16. GENERAtor.'e CErirlfICAt;C"":.~ ".rlb)' d-ellllrt Ihe' Ill. conlenU 01 thil con.ignmenl .r. fUllyand .ccurately d.lc,ibed.bove by

proper .hip~ing ;'Iana anel 'r.clasSified, P'(:kllld. m.rk.d .• nd I.btl.cl, 'nd are in.U respec:la in proper cOl'lClilionfor transport by highway.ccOrding 10 'PP"wble inl,·n"ion.1 and n.,iorloll gov.rnment r~lll.tiOIll.

Ifl .m'larg. (juanIilYllene,.IC'r.lculify1h.lltll.l. program In plac.,o 'aGuee lhe volume .ndtOllicllyof ......"egenerlladlothedegr •• ltl ••• del.rmln.d 10 be
economic.lIy pr.tlle.blt .nJ :t:l'I""ve leleClelltht practicable melhod 01 trealment. Itorag., or dispolal Clf".ntly 'vaUlbl. to me .....hich minimizes Ih. pr.llnl.1Id
fLrtureIhre ..t:c "1l'1:ln h•• llh end Ihe environmenl; OR, III 'm a .m.1I Q u.nlill' generator, I h.v. m.de. goOllI.ilh ellort 10minimize my """It, ".n'fllion and •• Ieellht be.t ......S(. me""oemenl !n.lho<llhal il .vail.bl. to me .nd Iha. I can .fford.

'.WJtST £ /le/4 L 'QI/I/)..AI.. C',s:.

c.Ot,A.cS,rE /lfA'Ul!.#I~ itA' 760

(.

d.

:3

c.:
.. I'"

<"

Si"naIU~ r .a.,...,.,o~

t..

17. Tltnsporter 1 Ac.nowledgemenl ot Rlceipl of Ma'er.-III
PrinledlTyped Name

t/f t:.-f:J,i..t ~ T,y,t!"If"F. ...v{)e-t<..
8. Trlnlponer 2 Acknowledg.menl of Recaipl 01 Mate,i ...

9. Discrepancy IrwlicII'-on Spaca

Pt'-ntedITyped Neme

j .'_."

'cilily Owner or 0plr"or; Ceni'iC.tion 0' receipt of hazardous m.ler,al, Covlled by Ihi. manileS! e_cepl .5 noled in Item 19.

um 870<l-22IR ••. t/IB) P'IY;OUI edd'ortl art 0bI0Iett.

TSD MAIL TO - TSD'S STATE SIGNATURE AND INFORMATION MUSTBE LEGIBLE ON ALL COPIES

TIERRA-B-015142



....... ~.. ..,. ~.. C'w ....erser
• .~.. Oe~tmenl of Envlronmenta Protection

.~:" ~:' . . DivisIon of tta.z.rdoul Waste Management
'';;~,~, Manifest Seclion

. .' eN 028, Tren1on, NJ 08625
. PI_I type or prtnlln 1I10clrlent· .. (Form IhllDneCi IDr"I. on ellt. (12-pllch) ,,~wrller.) FDrm AppI'Dtm!. OMS No. I05O-0039. bpi,.. f-»

f
~

8
(
I
I
i
J
I,
1
~,
1
.5

1
f
I
I
i.
~
)

UNIFORM HAZARDOUS
ll;i;eID;O~~UISJ;, :~~/le IS III ~~;~~~ 2. Pille 1 I Inlormation in. the 'hld~d Ire.l

WASTE MANIFEST of I I:w.not required b~ Iclera.
3. Gene'IIQr', Name and Ma,ling Addren r To c: :rN~ A. Slale Mlnllest Document NumberL#lJ~!"US of r"'L "',1/) ....4 LIfH "I "I •

~.~~3' 0 ~.,E"#I; IJ kl"Wo'j(/.,.IC N~ 0'7 leG . e, Stale Gen6lalor'.,O
4, Generllor'1 P/lone I &C'I ).,.,r· br~~

~A"'£5. Transponer 1 CQmpany Nlme 6. US EPA 10 N~mber
(..JIy!/(A/.. kt~$r£ l'(~tM6£"f~Nr; rl\\,C , III Ljt; IO,9,Q 1Z.IOI2161~ II C. State Tr.ns. 10 .S!t IVI'" 1"1"7. Trl/l$POrt.r,2 Company N~_ 8. US EPA 10 Number O. Trlnsporte/', Phone (]. (; IIIf 6 5 - rj:/~

f I I I I I I , I I I , E. Slale T'lns. 10 I I I I -f
9. Designlled F.cilily Name and Sile Addren 10. k'1~A 10 Number

C. ~l ;'/(41. _"!Vn ni ,."'''-'''''''6£ ".~~1' 0'" I'IS"..' YE y, .¥h~.
F. TranSPQner's PIlOI'l1!( I/00 l-isTIt.., AyE.
G. Slate FacUity'alO

J~Ew~~'"
.... '

OJ IC5 1/.'111 '10, $l,9,2.,' 16 , I',0 H. FaCility's Phone ('lD/I "'./ . .5 - "flOeNT . .- . 12. Containers 13. t4 . . I.H. U~~OT Oneriplion (Including Proptr Shipping Name, Haurd Class. Ind ID N~T~~~. TOlal Unit
No. Typ$ ,'Qulnlity WlNol WasleNo. ..

Go e. W"rrl fU~"""L!. 1.1'~M10{ /'f.e-S. (Feot, ~ODIJE X
~ 'r5 ;,-;X1k,7, S 6If Fu WVt HI" '-'Oi//' 4;/'Ilf'H3 '16v,~E 27" DIM frO,D13E

fl b.
F JA!; I'fj t £oF J-i';; I,:./V.(,-!. (foeS, cee/)A WAITt

bT X 111 ~lkl3 t.ll I Xi Xl XI II S (,°10 ,;0 FL~J'I"A~" e- l.IQ III.' /,I1./~n II ("VI~£ ~
fl c.

HtJ!J Al~v'/T~rt "'~ArL,~i.~~
\

XI'13 XIi'I XI ',5 6 Xl q/OIOIV & IIf ~ii"~(.·~/.Tf::' Vir
d,

"'~N !:;.l "11~"'t. ~A "1'£kit<'"

/tON Ie. ( " IILA 11b XI Xi ~ l';IF XIX~~lt 6 XI q 101(;
J~_ A~ifjOnt OescriptiOIlS lor Materials llsled too,e

(,L! 0;' C1.£ K. Handiing Codes lor Wasles Listed AbOve .•wD~.3- (tliLt II..~, ·/'I.:L.l/I..... I
--....... UC:t7:~

( t-J 1,/,/£'.7. fI,1';..~'~I .sIO,1 StOI/a. I"Z .L) 'V, J-6 ,~. II~/J, .. ( H;,: ,. c a. c.
"",06C.5 (JA.fUNi: ...ZGo'''~Ir'.! J lINe- E, ~/" 5,0,/ ..<\"I!JI/b{l'. L l l1e "7.~, f' ("F~':... (Y,al olD /.62.' S'~,53, 'I 7lp73 b. d,
'5. l>JeCi81Hlndling In$!ruCI'Ont anll Acdilionallnformltion

,I.' i.A3£ OF £/.,£;.~("/01'14 -d fA '(K.A~£'· . ,1.111. pU'".~(.-r.j.<_ £IL/.. r,c:!! ._Si'MtC.U
.. ':, SL I....w~rs -". '-")U·,j;·:;{r'iih·".:. /J."'IS/CN (, <JIt T'/U or LNL"" T,( E' """••t.1 ~~i1l.. ... ,W'_'Ol'~f ,( ~< 1" '/7f1-9/ 1- 8CO'~1,lJ. ¥ - 9300

16. GENERATOR'S CERnFICATION: I hereby decla,e thll: the contenls ollhis conSignment a,e IuIly and eccurately described above by
prope, Shipping name and .re classified, Ilacked, mlrked, and labeled •.lnd are in all raspecls In prOp$r condItion fortrlnspon by highWl)'

. accorcling 10 Ipplic:able Inlernllionaland nllional government reg.ulalicn~. .• .
......u J am a Iar~llqUanlilY g.nerator.1 ctnlly Ihlll have a program in place to reduce thnolum.lnd to_ICily of lIlIu!e generaled to the de1hee Ihave determined lobe

eeQnomica Iyprlctic:able .ndlhat Ihive selecled the prlcticablemelhod oUrealrnenl,ltQrage, or dispoSI currently available 10me whle mlnimiznlh. prewnt'nd
fulure lhraal to hUl"nlnhealHllnd Iheenvironment OR, if Iem IIsma"cuanli~neflllor.1 /l..... mld. a good faith efton 10millir:nizemy wule gen.r'lionand lel.el
lh. besl waste JIlllnagemenl methOd lhll is Ivailable 10me anc;ithall c:an ord. .... "' .. ' . ',"~ ..
PrinledITyped Name ;;;~_!J.{.. "I ~ ISign~ .'fj"f I~ -:r;fAtJ To vi 0 CJt \.l %- c: f'C.~ ~<k-.

T 17. Transponer t Acknowledgement 01 R.ceipl 01Material'

"A frlntedlT~pecl N8rna IS.ign(!;:, n.~ M"nth lMy Y••N , 19 II- (J I._'f" rl'ilrt: Fe-r../) •.:r.. . ~ w ,till II !'"191I•,
0 18, Trlnlpone, ~ Acotnowjedgem.nl of Rlcarpl 01 Mlteriel. " r•

'1 Signalur.
T Printld/Typed Name

Month o.y .YuI

I I I I I I• ,
18. OiacorapancoyInCl'ic:ationSpace

..•A .
849530018c

I..
I 20. FeCilityOwnar or Operator: Cenificllion 01 recaipl 01 hazerclous materials co .. red ~is mlnifesle-cepta, not.d in 11_ 111.T
Y l~j;ITYP~Na, ~ ISignatf! ),X?- .

Mon7 Day f/:,'o I~J>' kit d o;:~.n ".. ~ it./IXl1.J-
SIGNATURE AND INFORMATION MUSTBE LEGIBLE ON ALL COPIES

3 - TSO MAIL TO· GENERATOR

TIERRA-B-015143



I
~

i
(
I
I
f

I
1
'0

1
'"zl
1•s

• T J'" ·4 ~: ,

•

i~• Stat .. of New Jeraey.. ·0 Depsl'dnenl of Envlronmenta' ProfecUan
j .oj . " Division of HSZ8rpoul Walt, lIIanagement
1 "'%i~..•~. '. • p Mann •• t Seelion

eN 028, Trenton, NJ 08625Pl.... lype 0' prtntln blOCk lell.,., (Form iMt'QMd 10' u•• Oft ell" (1:2-Pllchllypewrlle,,)

UNIFOAM HAZARDOUS 1. Gene,alor~ ~S EPA Ie No.
WASTE MANIFEST IH J D· 18

Form ApP/lJlMd. OMS No. 2060-0tJ39. Expl_ ~"

2. Page 1 Inform.'ion In 'he shlded at'll
1 Is nol required by Fede'liof· llw.. eneralors Namelnd MaillnQA<ldreuUNIO~ CARBIDE .

~60 AVE' P

HEt;M"K, NJ 07105I. (.>enereto,·, Phone I .•~~.~. e. State Generator's 10
SAM I:"5. TranspOrter 1 Company "'ameSArrry-y.lr£~ COr.F.

7. Transporter 2 Company Nam.

9. Des,gna'ed Facility Name and S,'s A<ldressSArt:r-~L!FN C0&P.
lZ~O SYL"}.~! S'r.
LIJ,;'DE"?L nJ 07036

10.
0-006-35

11. US DOT eescriplion (Including Prop'r ShipPing N.lm(l. Huar(i Class. (lncllD N"mber).HM

d.

I. x I.
Wa.'e No .t'i}.STt 1.1.1-TR;CHiJCROrTriH;r

OP.!·C1. ::N:tE<:l O'OCi) (£RO;;l7.11
b. x PF~r..(:L[U;: or 1,

cc~=r.;U::dnl! L1Q~:rIJ
t1";~ ,r't")("-Tt; lJ'i' ~""--:e.

. Additional Onc/iptions tor Malerials Listed Above

a.
c.

15. Special Handling lnWuction, and Addiliona' Informalion-:. - J ~ 1.• 1tJ
lh S.J..~1?'13Je08 COtt:a~Or.f.;0091247_5 SAM~ cm:'rf.:OL(l.
Ub SAM#]35807 Cor-t7"J.((;L~00912'14_e £HEtW. RISt:'. t l-iOfl-eeS-4660
lIe SA.M~ CO!']TROL~ SKDOT~ A10c..11 F11092 C. Dt

d. ~

16. GENERATOR'S CERTIFICATION; I hereby deClare Ihat tha Conlen', 01this consignment are fUrlyand accuretely Ilescribed above by
proPer shipping n.ma and Ife clUsified, packed, marked, end labeled. Ind ara in arl respeCls in proper condition 10r.trlltl{pop_by,ll..iQl1fo'!9'/ , I I b.""'~,,'"·"""""'"m"'"".",, ....,,~,,,~mm..,...,"",~. -' G 601 'I ..,.
It '.m. large quantity llanerator,I Certily th.t Ihave a program In pl.ce to reduce I"e voluma .nd 'ox Icily of wesle genera~crlo 'h~ degree Ihllle de'ermined to be
economically practicable andthell have aelected the practiceble method or'reatment, .:orage, or dispoae' Currenlly .vaHable 10me ....hich minimizes 'he present and
tutur. threetlO hum.n heallh and lh. environment; OR. ifl.m a sm.llquanlitygener.tor,f h.ve madea gOOdfallh affon to minimize my ...... t. generation .ndaelectthe best wa.te manlgemenl malhodthal is av.ilable 10me and th.ll can efford.

T 17.

III--=-:--.:.""='-..,.,.,,----......:~----:.---------,.,:------------;,e,.r.;.-.--------~:__~_=_-~_t"HI
,1---------...:..;...;........:;;,......:.oI:;.-.:.....:;........:..;...;..--.:....~-L.--..;;.....a::-.:.-..:;.-_....;, _ _.:.__ ..:.....;;.....:..; ..t.........;.a,;......L....&"'_I~
~~1.:..8.--::-~~=-...;..77""--..:..;-.......:-_.::..:..-=-.:..:.:.:~..:-. __ ..:..__r__-- _'_ '77_~__:::____:_;__-ilI!.-11T
EII

19. Discrepancy Indication Speu,

~ 849530019I •
{ t-::2:::'O.~f~.C:-::il:;:ily-;:O:-w~n":"~~'o~r:-:O::-pe-ra~t-or-;-=Ce~n~iri~c.~t':'"10-n-o~f-'8-C-.,-.;p-t-Of""'h-.-z.-r-d-ou-.-m-at-e"'ria""',-.-co-.-e-re-d-b-y-t""h,'-'-s-m-a-n"'jl.-.-t-ax-c-e-pl:-.-s-n-.t?"".le-d~l-n':'"ll-.m'"""'::'t'='I1,-----------i.!:.:"
., !",Prl"~,,"''''N'h /j ......... ,. / { .

l;r/4<··/-~-:,.;'I";_{:_;.''Ii:- {~.4.4....V4t'-""- -0:"',- ,. •. -;:--: { • .r-...,-.c?~~.

'...J,

_l.

"" ,.~ -" ........ - ..... ,...... ,..,'" SlGf(ATUAO AND INFDAMATIDNMU$T.Ol£G'BlI ON AU COP, ..3 - TSO MAIL TO. GENERATOR
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PAGE OF

NEW JERSEY DEPAR~ENT OF ENVIRONME~7AL PROTECTION
HAZARDOUS ~ASTE GENERATOR ANNUAL REPORT 1987

- REPORT FORM _

1. Generator Name: UCC LINDE DIVISION 2. EPA ID No.: NJD 080336241J. Site Address: 360 AVENUE P NEWARK NEW JERSEY 07105
4. Transporter Name: CECOS INTERNATIONAL 5. EPA ID No. :NJD ·0803362416. TSD Facility Name: CECOS INTERNATIONAL 7. EPA ID No. :OHD 0008166298. 'I'SDAddress: 4879 SPRING GROVE AVE. CIICINNATI OHIO 45230

Waste Waste DOT Haz Total9. A. ) Number 'B.) DescriDtion C.) Class D. ) .Quantity E. ) Units-Doo9-DOO2 CORROSIVE CORROSIVE 880 PSOLID NOS MATERIAL
UN 1759

~: For each combination of transporter and TSD facility, list the totalquantity manifested for each waste type.

849530020

TIERRA-B-015145



NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
HAZARDOUS WASTE GENERATOR ANNuAL REPORT 1987

- REPORT FORM _

PAGE OF- -

1. Generator Name: UCC LINDE DIVISION
2. EPA ID ~o.: NJD 0806218813. Site Address: 360 AVENUE P NEWARK NEW JERSEY 07105

4. Transporter Name: NEWARK DISPOSAL 5. EPA ID No. : 81386. rSD FaCility Name: H.M.D.C.
7. EPA ID No. : 0907W8. TSD Address: 1 De Korte PARK PLAZA LYNDHURST N.J. 07071Waste Yaste DOT Hs:; Total

9. A. ) Number B.) Description C. ) Class D. ) .Q.uanUtz E. ) Units-ASBESTOS ORN-C 74.1 Y

!OTE' For each coabination of transporter and TSD facil1ry. 11sc the toealquantity manifested for each waste type.

849530021

TIERRA-B-015146



NEW"JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
HAZARDOUS WASTE GENERATOR lu'lNtJAL REPORT 1987

- WASTE S~ARY FORM -

Generator Name: UNION CARBIDE CORP. LINDE DIVISION

EPA In No.: N.J.D. 080621881

DIRECTIONS:

Please indicate below the total quan~1ty of hazar\ious waste manifested during
the 1987 repor~ year for each unit of measure. Enter the units of. measure as
they appeared on the manifest(s). Do not convert one form of unit of measure to
another.

o G - Gallons (liquids only)

880 P - Pounds

o T Tons (2,OOOlbs.)

74.1 Y - Cubic Yards

o L - Liters (liquids only)

a K - Kilograms

o M - Metric Tons (1,000 kg)

o N - Cubic Meters

*Enter zero (0) for units of measure which were not utilized.

849530022

TIERRA-B-015147



...

. . II.

III.

III B.

IV.

vi:

VII.

VIII.

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
HAZARDOUS to;ASTEGENERATOR ANNUAL REPORT 1984

1. NJD 080621881EPA ID Number: _

Generator Name: Union Carbide Corporation Linde Division

Check here if there was no hazardous w8~te manifested during t~e--- report year.

~ Check here if the company is considered a small quantity
Renerator.

John R. CraneContact Person: ~ _

V. 201-598-7435Phone Number: -------------_.:...-_------
Annual total "of waste generated (Attachment)

Company information verification (Attachment)

Certificuion

1 certify that the information given in this 4nnual report Is true,
accurate and complete.

John R. Crane
(Date)

2-12-85
(Print or type name)

849530023
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NEW JERSEY DBP~RTMENT OF ENVIRONMENT\L PROTECTION
BURRAU OF HAZARDOUS WASTE
GENERATOR'S ANNU~L REPORT

FO R YEA R OF 19 B1

page#~of
1

NJ0080621881
UNION CARBIDE CORP.- LINDE DIVISION 2. EP 1\ 1D NO. __ -------------

NEWARK, N.J. 07105

N/A
N/A

5. EP 1\ 10 NO. ------------

6 .1\OORESS ----------------------------------------------N/A
N/A

N/A

9. ADDRESS ---------------------------------------------N /.A

DESCRIPTION OF WASTE
DOT HAZ.CLASS QUANTI~ UNITS EPA WASTE TYPE

lO.MANIFEST NO •

.PLACE AN "*" UNDER THE REJECTED COLUMN FOR THOSE MANIFESTS REJECTED BY FACILITY.
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'1r; JERSEY DE?AR~EYr OF ENvrRONHENTAt PROTEcrron
HAZARDOUS WASTE C£>eRArOR A',"JAL REPORT 198'

- REPORT FOR~ _

PAGE J OF :3- -

1. CeDerator Name' llCC LJrvDf 01 JiS!mi 2.

3. Site Add .... , NQ,\.lJy\ EPA In
No.: t'JJJ)O!{{)~:U 8~1
~l ~

EPA In No. : N~lJo«, 0 33{cJ.t.{ I
EPA In No. : rtH!)OO1l~, ~~~ ~

a 4
9.

'. 5.

Waste Waste DOT aa. Total
A.) ~mb!! '.) Q'5crioti~ C.) Clas• D.) £UaDtit~
))()()q -Cb,2 (Ot<1(O",.x Co f?Qcsl>£' '6'60

" SOl;l"D ""05, h\ ..)'r~'~l.

UN 175ty ,
Po L..A'ijE' L

E.) Unitsr

E, For each combinatlon of transporter aDd TSD faClllty, 11st the tOtalquantity manifested for each Vaste type.

849530025---.
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PAGE ~ OF ~-
MEN! OF ENVIRONMENTAL PROTECTION
E GENERATOR ANNUAL REPORT 1987- REPORT FORM _

3. 2. EPA ID ~o.: N\JO. ()~~'2.1 'O~ I

07'O~
Site Address:

4. Transporter Name: Mrw?ct O(y( (41

II'J ~/<.4N :.1'ck.
Llmt'O aOltja-~~5 7.

O,.l,ttrTp Acl (,J/'Il--f

5.

9. Waste Waste
A.) Number B.) Descriotion

\)J~ST";
A~~stos

DOT Haz
C.) Class

6. TSO Facility Name:
B.

DRN..C
NO

lfV~C L
No Ut-,J

NJ,. "" b~Q_

Total
D.) .Q.uantitz E.) Units

~ OL~1I flu_ Fr

/th1h.CN.s IJJ,... /lJc;..,.t"-'A <1NC(J

Oet,ll,;t'l'~e.1V I tJtJfAt. ,..'"s .r,,, N
r,,, -/7c() -

'1ri- 7P';D • /)&/1/ /34'dl1
/)'J..p Ill- 0 9CJ 7 w

~4#-
(f1.1\ t s .

849530026

~: For each combination of transporter and
quantity manifested for each was~e type.
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
HAZARDOUS WASTE GENERATOR ANNUAL REPORT 1987

- WASTE SUMMARY FORM -

Generator Name: lWioA2 (V\ai?la «\RP
EPA ID No.: NIt>. O~Olo2l ~~I

DIRECTIONS:

Please indicate below the total quantity of hazardous waste manifested during
the 1987 report year for each unit of measure. Enter the units of measure as
they appeared on the manifest(s). Do not convert one form of unit of measure toanother.

G - Gallons (liqUids only)

P - Pounds

o
,tt.L Y -

Q

o

Cubic Yards

K - Kilograms

o
o

*Enter zero (0) for units of measure which were not utilized.

849530027
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rn INTERNATIONAL
TECHNOLOGY
CORPORATION

REMEDIAL INVESTIGATION REPORT
PRAXAIR, INC.

NEWARK, NEW JERSEY
ISRA CASE NO. 90254

RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT
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1..0 Introduction

Linde Gases of the Mid-Atlantic, Inc. (Linde) .ceased operations of its Newark, New Jersey

facility in 1990. Linde formec1y was a subsidiary of Union Carbide Industrial Gases, Inc.

(UClG), which in turn was a subsidiary of Union Carbide Corporation. The cessation of
operations required Linde to comply with the Environmental Qeanup Responsibility Act (ECRA),

as amended and supplemented by the Industrial Site Recovery Act (ISRA), effective July 1, 1993.

ISRA is administered by the New Iersey Department of Environmental Protection and Energy
(NJDEPE).

A final conditional sampling plan approval letter was receiVed on October 15, 1991 from the

NJDEPE. IT Corporation (IT) implemented a soil and groundwater investigation at the Linde
Newark, New Jersey facility and submitted a summary report to the NJDEPE in January 1992,
on behalf of Linde.

On April 3, 1992, the NJDEPE issued a comment letter in response to the January 1992 report.
SUbsequent to receipt of the April 3, 1992 letter, a meeting/site walk was held at the Linde

Newark, New Jersey facility On May 18. 1992. Attendees of the meeting, representing the
NJDEPE, Linde and IT. discussed the various areas of environmental concern of the property.
and related issues follOWing a site walk. Subsequent to the May 18, 1992 meeting/site walk, the

NJDEPE issued a conditional approval letter dated June 29, 1992. This letter outlined the agreed

upon course of action for the respective areas of environmental concern at the property.

In June 1992, Linde's parent company UCIG changed its name to Praxair, Inc. and was spW1~off
from Union Carbide Corporation.

IT implemented a soil and groWldwater investigation in response to the June 29, 1992 NJDEPE
approval letter. A Remedial Investigation Repon (RIR.) was submitted to the NIDEPE in
September 1992. The RIR summarized the results of this investigation and concluded with a no
further action proposal.

In January 1993, the NJDEPE issued a comment letter to the September 1992 RIR stating certain

Praxair proposals for no funher action were unacceptable. As a result, a meeting was held

between the NJDEPE, Praxair and IT on April 19. 1993. 'This meeting resulted in a consensus

for a future course of action regarding the remaining areas of environmental concern. This
consensus was continned in Praxair's May 5, 1993 letter to the NJDEPE.

EDISI9-93IENGIL788_rpt
1~1 849530033
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In July 1993, Praxair submitted a RIR summarizing the results of the investigation completed
according to the consensus reached and documented in the May 5, 1993 Praxair Jetter to the
NJDEPE.

As requested, the NIDEPE completed an eXpedited review of the July 1993 RIR to facilitate

immediate action by Pruair, if any. Comments from the NJDEPE were received by telephone

on August 3, 1993 and documented in Praxair's letter to the NJDEPE dated August 4, 1993.
Appendix A contains a copy of the August 4, 1993 Praxair letter to-the NJDEPE.

As a result of NJDEPE input, it was established that the only remaining area of environmental

concern at this site was the lime pond area. Therefore, Praxair was able to immediately
implement further remedial action in this area.

TIlis September 1993 RIR, prepared for Praxair, summarizes the results of the additional remedial

action in the lime pond area. These actions were implemented as a result of the NJDEPE verbal
comments received on August 3, 1993.

EDISJ9-93/ENG/L 788-rpl
849530034
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2.0 Lime Pond Area

The lime pond area is in the southern ponion of the property. The entire area is estimated to be
4.5 to 5.0 acres, approximately half of the property's estimated 10 acres. Figure 1 shows the
facility site plan depieting the lime pond area within the property.

Because of the historic backfilling of the lime pond area with soil from a noo-

documented/unlrnown source, Praxair conducted random sampling to initially characterize the
area. Five soil samples, LP-l through LP-5, were collected and analyzed for full priority

pollutants plus forty (PP+40) and total petroleum hydrocarbons (TPHC). Sampling of the backIill
soil was completed in July 1992.

Results of the soil sample PP+40 and TPHC analyses indicated the fill used in this area is

consistent with the surrounding industrial area and the anticipated future non-residential property
use. Primarily, there were limited metals and polynuclear aromatic hydrocarbons detected in the

:fill material samples, indicating there were no exorbitant levels of hazardous substances in the

flU. The remaining fractions of the PP+40 analyses were either nOl detected or exhibited
insignificantly low concentrations of contaminants. The TPHC analytical results ranged from

1,000 to 8,200 pans per million (ppm). The results also gave no indication that this area has
been utilized as a repository for hazardous substances.

Based upon the meeting discussions with the NJDEPE, it was agreed that additional soil sampling
was needed to more fully characterize this large area.

Utilizing EPA methodology outlined in EPA's July 1991 publication A Guide: Methods for
Evaluating the Atrainment of Cleanup Standards for Soil and Solid Media, (EPA Publication

9355.4-G4FS), Praxair detennined that 50 soil samples would be an appropriate number of

samples for this area To best characterize the area, 25 locations were evenly laid out in a grid
formation over the 400 by 5OO-foot area. Figure 2 shows the 25 soil sampling locations in the

lime pond area. Two samples were collected at each location, one at the surficial six-inch

interval and the second at the 1.5 to 2.0 foot interval below existing grade. Based upon the

analytical results of the initial five investigative samples, the 50 soil samples were analyzed for

arsenic, chromium, copper, lead, zinc and the priority pollutant polynuclear aromatic
hydrocarbons (PARs).

EDIS/9-93IENG/L 788~rpt 849530035
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Analytical results in the gnd soil sampling program indicated elevated levels of lead, arsenic, and
benzo(a)pyrene (BaP) in surficial soil in eXceedence of NJDEPE soil cleanup guidance. The
average lead concentration of all samples was 2,330 ppm with concentrations ranging from 13

ppm to 28,000 ppm. The average concentration of arsenic was 15.3 ppm with concentrations
ranging from 0.91 ppm to 60 ppm. The average concentration of BaP was 1.48 ppm with
concentrations ranging from not detected to 22 ppm.

On August 3, 1993, Praxair held discussions with theNIDEPEregarding the July 1993 RIR. and

possible remedial alternatives for this area These discussions resulted in revised site-specific soil

cleanup guidance of 1.200 ppm for lead and less than 20 ppm for arsenic. Additionally, a
consensus Was reached with the NJDEPE for removal of lime pond area "hot spot" locations by
excavation with conrmnatory postexcavation soil sample analyses utilizing the revised soil
cleanup guidance.

Lead, arsenic and BaP were the only remaining contaminants exhibiting elevated concentrations
at several sample points. Remedial excavations were completed at locations with these elevated

Contaminant concentrations. Figure 2 Shows the original soil sampling locations Where remedial
excavations were completed. The remedial excavations progressed in stages based upon

CO
nI

1Illlatory postexcavation soil sample analytical results. Initial excavations were completed
on August 5, .1993 at previous soil sampling locations LP-8.l.P-l1. LP-14, LP-17, LP-18. LP-19.

LP-21, LP-23, LP-24, LP-25, LP-27 and LP-30. Some locations required removal of additional

soil. Therefore, excavations were Continued at locations LP-14. LP-17, LP-J 9, LP-23, LP-24, LP-

25, LP-27 and LP-30 on August J4, 1993 and again at locations LP-14, LP-24 , and LP~27 on

August 24, 1993. Final excavations were completed on September 8, 1993 at location LP-14

only. Appendix B contains copies of the excavation classification logs. Appendix C contains
copies of the postexcavation soil sample collection logs.

The cumulative data for postexcavation soil sampling analytical results of all excavations was
evaluated following the August 24, 1993 excavations. At this point it was determined that
average lead concentrations were 1,164.4 ppm and average arsenic concentrations were 14.3 ppm.

These average concentrations are below the NJDEPE revised site-specific soil cleanup guidance
of 1,200 ppm for lead and .less than 20 ppm for aISenic.

From 41 sample data points, generated as of the August 24, 1993 excavations, the average BaP

concentration was reduced to 1.28 ppm. The initial grid sampling analytical results of 50 data

points had a 44% rate of not detected for BaP. FUIthennore, this area consists of a non-process

EDlSI9-93/ENGIL788_rpt
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related/historical rill. Based upon these factors, Praxair believed a larger data base would

contmn the historical fill condition and provide greater confidence in the final average
concentration. As a result, postexcavation soil samples were collected for BaP analysis at

previously excavated locations. Postexcavation soil samples were initially collected at these

excavations for conf"mnatory analyses of lead and arsenic, but these samples had not been
analyzed for BaP.

Results of the additional BaP soil sample analyses indicate the average BaP concentration in the

lime pond area is 1.44 ppm. Table 1 attached provides a summary of the latest existing soil
sampling analytical data for the lime pond area with average arsenic, lead and BaP
concentrations, respectively. Average concentrations are calculated from both the remaining

unexcavated grid soil sampling locations of May 1993 and fmal confmnatory postexcavation soil
sample analytical results .

EDISI9-93!F:NG/L 788-rpt 2-3 849530037
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3.0 Conclusions and Recommendations

Historically the lime pond area was utilized for the temporary storage of lime, a co-product of
the acetylene gas production at the Newark, New Jersey plant. The lime was removed from this

area and sold for various beneficial envirorunental uses including wastewater treatment.

Following the cessation of acetylene gas production operations. this area was back-filled with

local ['ill materials whose source remains unknown at the present time. This back-ftlling took

place during the 1960s. As a. result, this fill material was investigated by means of a

representative grid soil sampling program: The investigative soil· sampling program revealed the

presence of minimal contamination consistent with the heavily industrialized surrounding area.

How~ver, a limited amount of elevated contamination ("hot spots") was present within the lime
pond area and removal of the hot spots was completed by remedial excavation. Approximately

138 cubic yards of contaminated historical fill material was removed.by excavation in the lime

pond area. Postexcavation soil sample analytical results indicate average contaminant
concentrations have been reduced significantly in the lime pond area. Specifically, average

concentrations of arsenic. lead and BaP have been reduced from 15.3 ppm, 2,330 ppm and 1.48

ppm to 14.3 ppm, 1,164.4 ppm and 1.44 ppm, respectively.

BaP hot spots of 22 ppm and 13 ppm have been removed. The highe~ concentration of BaP in
the lime pond area has been reduced from 22 ppm to 9.9 ppm. The median sample concentration

of BaP is 0.97 ppm. That is, of the 85 data points, 42 are above 0.97 ppm and 42 are below 0.97

ppm. In 71 of the 85 data points, BaP was detected. These statistics indicate that BaP is

pervasive throughout the lime pond area and further support the conclusion that BaP is present

within the historical fill material and not present due to any plant process discharge or related

activity. No historical process at the Newark plant would account for the direct production of

BaP. Further attemps by Praxair to reduce the average BaP concentration would require an

onerous cleanup effort, above and beyond the intent of the hot spot excavations. Praxair
contends such a clesnup would seem futile due to the continuous off-site sources of BaP.

EDISI9-93IENGIL788-tpt 3-1 849530038
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It is documented] that BaP is not produced on a commen::ial scale in the United States. BaP is,

in fact, known to be a by-product of combustion of fossil fuels including coal, gasoline, fuel oil

and diesel fue1.
2

Appendix D contains copies. of the reference material sources for funher
information.

Praxair believes that the presence of BaP in the lime pond fill material is a historic fill condition,

the result of the cumulative effect of decades of fossil fuel combustion in the Newark area which
continues even today.

Coal combustion was especially prevalent in the Newark industrial area, where the Praxair site

is located. Gasoline and diesel fuel combustion have been and continue to be prevalent in the
area. Currently, ongoing operations, in the immediate vicinity of the Praxair site, bum fossil
fuels. The New Jersey Turnpike, located less than 200 yards from the property, has been in
continuous operation for over 40 years.

The NJDEPE is utilizing the conservative non-residential surficial soil cleanup guidance of

0.66 ppm for BaP. In conjunction with the suspected carcinogenicity of BaP, NJDEPE

determined this cleanup guidance using the BaP potency factor for EPA's 1983 health effects
assessment of BaJ>3. By comparison with other organic compounds with better documented
toxicities, however, BaP appears to be less of a human health threat in either the ingestion or

inhalation scenario. Benzene, a known carcinogen for example, currently has a non-residential
surficial soil cleanup guidance of 13 pprn.

NJDEPE's policy utilizes the proposed soil cleanup standards as guidance on a case by case

basis. In this case, the BaP is pervasive in the lime pond area in relatively low concentrations.
As stated above, Praxair has completed the removal of hot spots with confmnatoIY

postexcavation soil sample analyses. Groundwater sampling analytical data collected during this

] Marshall Sittig, Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2nd, ed.,
(Park Ridge, NJ: Noyes Publications, 1985), pp. 118-119.

2 "Sixth Annual Report on Carcinogens SummaI)' 1991," U.S. Dept. of Health and Human
Services, 1991, pp. 327-333.

"Toxicological Profile for Benzo(a)pyrene," ATSDR, Atlanta, GA, May 1990, p. 73.

3 "Technical Basis and Background for Cleanup Standards for Contaminated Sites,"
NJDEPE, January 24, 1992, p. 20.
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ISRA investigation indicate there have been no impacts to groundwater from facility operations,
nor is there any indication of BaP in groundwater.

Praxair's research indicates that the source of BaP in the lime pond area is not from a direct

Praxair plant process, but most likely is a by-product of fossil fuel combustion accumulated over

an extensive period. Arguably the low concentrations of BaP, the lack of an on-site source. and
the ongoing off-site sources of BaP call for NJDEPE's flexible application of its guidance in this

case. In further suppon, Praxair reiterates the future use of the entire facility propeny will
remain non-residential and the property will be deed noticed as such.

Based on the foregoing, no further actions are proposed for the lime pond area.
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Arsenic 15 20 11 16 13 11 a.6 24 11 7,1 4.4 15 0.91

Lead 930 1000 1000 170 1300 1200 1000 1900 1200 530 490 1100 13

Benzo(a)f'yrsne 0.48 0,58 1.5 1.05 3.2 9.9 3.6 1.:2 2.4 j\[) NO 1.2 NO

(Alternative SaP sample date) 918193 918/93 918/93 918/93 918193

CO
'NO' Indicates compound III not

~ detected $Ibove the detection limit
CO
U'I
(".) '''lA' indicates sample was not
0 analyzed for this parameter.0
~
-:l.
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Arsenic NA NA NA NA NA 21 0.61 7.9 21 NA NA NA 19.8

lead 2300 1100 S30 820 1400 2300 17 590 570 NA NA NA NA

Bem:o(a)Pyrene 0.54 0.45 0.71 O.4e 0.94 NO NO 0.7 4 1.06 1.6 0.76 0.62
(Altemative SaP sample date) 918/93 918193 918/93 9/8193 918/93 918/93 9/8/93

'NO'indlca1es compound Is not
CO detected above the detection limit~
<.0
(JI 'NA'lndicates sample was notto)
e analyzed for this parameter.e
~
N
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Arsenic NA 11 5.5 9.9 11 22 17 23 25 17 24 17 29
Lead NA 550 220 1000 1000 1500 1450 2400 1000 NA 1400 1500 2200

Benzo(a)Pyrene 5.9 1.02 1.8 NO NO 0.45 0.63 0.43 0.21 1.6 1.3 0.97 0.8S
(Alternative BaP sample date) 916/93 918/93 918/93 918193 918/93 9/8/93 918193 918/93 918/93

"NO" Indicates compound is not
CO detected above fu& detec!:lon limitJ';:l.
(0
U'e

"NA' indicates sample was nolW
C analyzed for this parameter.
C
Jlio,
W
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TIERRA-B-015168

I



• • •• .iI• • Ii • ill· •

Arsenic 11 20 NA NA NA NA NA 11 NO NA NA NA NA

Lead 1600 1300 440 1800 2000 1900 no 780 80 1100 670 910 1400

Benzo(a}Pyrene 4.1 1.4 1.8 3.2 4.7 1.2 3.4 0.73 NO 0.59 0.59 0.49 1.00
(Alternative BaP sample date) 9fd193 9fd193 9fd/93 9fd/93 9/8193 9/8/93 9/8193 9/8/93 918/93 9/8/93 9/8/93

'ND' indicates compound is not
C» detected above '!he deteetlon limit~
CD
Ull 'NA' indicatee sample was l'IotW
0 analyzed for this parameter.
0
~
~

Ippstex3. wllS
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A1'$ enic NA 14 12 Nil NA NA NA NA NA NA NA NA NA
Lead 1200 1300 1500 23 1400 770 S80 900 NA NA NA Nil NA

&l'lzo(a) Pyrel'l!l 0.S8 NO NO 0.059 0.33 0.33 9.2 1.03 1.4 0.72 1.4 :3 3
{Alternative BaP sample date) 9/8/93 9/8/93 9/8/93 9fi319:3 9/8/93 918/93

.

Q) 'NO' indlcatea compound is not
~ detec1ed above the detection limit
(J'I

~ 'NA' indicates sample was not
o analyzed for this parameter .
.$:II.
(J'I
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Arsenic NA Nil. NA Nil. Nil. 13 14 Nil. Nil. NA Nil. Nil. 18

Lead 2300 2000 2000 1000 1400 1200 1500 1200 Nil. 1000 1000 2200 900

Benzo~a)Pyrene 2.7 1.3 1.8 1.5 3.2 NO NO 1.3 0.136 1.7 1.06 4.4 2
(Alternative BaP sample date) 918193 918/93 918193 918193 918/93 918/93 918193 918/93 918193

CO 'NO" indicates compound is not

~ detected above the detection limit
CO
c.n
W 'NN Indicates sample was not
0 analyzed for this parameter.0
~
<»

Ippstex3. wk3
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Arsen!c 15 4.9 7.5 14 17 20 9.2 32 47 14.283

Lead 920 280 850 NA NA Nil. Nil. Nil. 69 1164.4

Bellzo(a}Pyrene NO NO 0.18 NA 1.2 0.86 0.83 85 1.445

(Altemative SaP sample da1e)

eo 'NO' Indlca1es compound Is not

J:ao detected aboVe the detection limit
(g
U'l
(..,) 'NA' lndlcates sample was not
00
Q analyzed for this parameter.
J:ao.....
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~ LP-21 ~ 0 ~
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I
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oUI0 REIlEOIAl. EXC,t,VA11Ol'l LOCATIONS

pRAXIdR. INC.
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/f!fl~'RAXA'R Pr ... ir,1ac.
Industrial Avenue

. P.O. BOll 237
Keasbey, NJ 08832
Tel (908)738-4000
Fax (908) 738-9586

ITmRPORAnoN
EDISON, NEW JERSEY

AUG I : 1993

Joseph Goliszewski, Case Manager
New Jersey Department of Environmental

Protection and Enerqy
Division of Responsible Party Site Remediation
Bureau of Environmental Evaluation and Cleanup

Responsibility Assessment
eN 028
Trenton, NJ 08625-0028

Re: Linde Gases of the Mid-Atlantic, Newark, New Jersey FacilityISRA Case No. 90254

Dear Mr. Goliszewski,

This is to memorialize our telephone conference of August 3,
1993 in which we discussed the progress of the Newark site
remediation. Our conference call consisted of Paul Dimakos of ITCorporation, yourself and myself.

As we understand, there are three remaining issues to beresolved.

Chromium in blast furnace cinder slag as exhibited in the
waste oil tank Area Of Concern (AOC)
Metals contamination in the cylinder stripping sump AOC.
Metals contamination in the lime pond.

The chromium in the cinder slag material has been addressed
through slag sampling and a literature search documenting the
presence of chromium in slag materia~ to be predominantly in the
trivalent form. You indicated that the Remedial Investigative
Report (RIR) SUbmitted on July 23, 1993 contains SUfficient
supporting documentation for the OEPE to grant a No Further Action
request for the waste oil tank Aoe and other slag related AOC,
provided these areas are addressed by an Engineering ContrOl, which
already exists by way of the gravel cover, and by an Institutional
Control in the form of a deed notice that the area remains non-residential •

849530050

TIERRA-B-015175
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The metals contamination in the cylinder stripping sump Aoe
has been resolved by hot spot removal with post excavation
sampling. We believe that upon review of the RIR, the DEPE will
agree with the No Further Action request.

The lime pond area, therefore, remains the one last AOC to be
resolved. In the July 24, RIR Praxair proposed a proactive
strategy to remediate this area through hot spot removal and lime
treatment. This proposal was intended to be a starting point for
discussion with the DEPE to determine whether such actions are a
reasonable approach to resolving this AOC.

You indicated that hot spot removal and lime treatment are
reasonable and acceptable to the DEPE. You further indicated that
under the historic fill provisions of ISRA the lime pond area may
only require hot spot removal provided the average concentration of
contaminants of concern are within levels acceptable to the DEPE.
In the ease of lead and arsenic, which are two of the contaminants
of concern, you indicated, and we understood, that DEPE would
accept average concentrations of less than 20 ppm for arsenic, and
up to 1200 ppm for lead.

We also understood that under these conditions the lime pond
area would necessarily be ~ubject to an Institutional Control in
the form of a deed notice that this area remain non-residential.

Based on this telephone discussion Praxair will proceed with
1ime pond hot spot removal. However we do not wish to discount the
possibility that lime treatment may be necessary if we cannot
demonstrate through' post excavation sampling that the average
concentrations of lead and arsenic cannot be reduced to the statedacceptable levels.

Thank you for your efforts in expediting technical review of
the RIR in time for our phone discussion. We greatly appreciate
your help and assistance in bringing this case that much closer tocompletion.

Very truly yours,

Ilelf.'~:----'-
N. A. DiFranco
Manager, Environmental Affairs

NAD/mm
cc: P. Dimakos~

849530051
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mINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP - '6
PROJECT NUM8ER 529342 001 APPROX, ELEV. _
FIELD ENG.lGEO Paul Schatz
LOCATION Newark. New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe
PIT DIMENSIONS: (0' X ''7' X 2. ' =~

- LtNGTH WIDTH DEPTH VOLUME

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED lX
0zl&l

"..J
I CL.

(1)0
...- 1&1>-
~tt ..JI-

DE SCRIPT ION Val
REMARKS

Q..c
ui~.>-

C ~z
:::>(1)44

/I)

.- '- f:>f"CuWfI/ -t. c. SAND, +r. S'I H-, tr. f.e....
-- 1 :Jro..v~l, S-ol"l.e d.e.bris. (brkKs/Co\,\c:.re.4 ~-

o...V\do.c;f'ho.H-) (F \ \\- dry) -f- -
--2 -
--- E~LQ.,Vo..+i0 1'1 ter w.', Vlo..-h:J 0...+ 2. a i=e'l::.-T
-f-- 3 -

-'- -
-- 4 -

-- -
-...- --t- -
-- -
-I- -
-f- -
-I--- _

-I- -
.. '.->- -
--
-I -
-849530053

I
I
I
I
I
I
I

PAG E __ 1_ OF __ 1->-_

'DATE August S .199 3
i
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rnINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP - \ \

PROJECT NUMBER 529342 001 APPROX. ELEV _

FJELD ENG.lGEO Paul Schatz

LOCATION Newark, New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PIT DIMENSIONS: 6 I X ..., I X 2. I = BY f~
LENGTH . -wrOTH DEPTH VOLUME

PAGE__ 1_ OF __ I__

DATE August 51 /93:?>

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED ><.
0zw

'..J
:I: a..~~ llJ>- I/'loIl.ft ...J~

DE SCRIPTION UlD
REMARKS

llJ_ Il.o cn:l:.)-
c :1:2

=>C/)
c:(c:(
C/)

r- - ~ rou..:>1'\ I f. c, SA- t-i b, +r. s'. \1' ( +r. f-. c.
-~f'"o...v~\ o..noA\ i'Me.. ,+r. debrisI- 1 -

(bro'( L~S C>..Vld ~lo..:s.s. ~~J ph...s+lc..) -r- -
(Fill) -- 2 -

--- E xc..O-Vo...--t·\Dv\ -t~{""WI '.-.c...+ed o..-t 2.6 f~~T
-I-- 3 -
-- -
-~4 -
-- -
-~- -.... -
-- -
-- -
-I-- -
-~-
-- -
.'-~ -
-- -
-I -

849530054 -
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mINTERNATIONAL
. TECHNOLOGY

. CORPORA nON

TEST PIT CLASSIFICATION LOG
-.-

PROJECT NAME Praxair - Newark TEST PIT NO. LP - \ l..1
PROJECT NUMBER 529342 001 APPROX. ELEV. _

FIELD ENG.lGEO Paul Schatz
LOCATION Newark, New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PIT DIMENSIONS: II' X III X L\.5 \ = 5(.\5 K
LENGTH WIDTH DEPTH VOLUME

PAG E 1 OF __ I__

DATE ~ttEt.",,\b~(' <OJ' \993

.....

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED 1X

~ ....
g:

'J.... >- Ci'!o~ft J'" DESCRIPTION um
REMARKSA-c en:!!:0 .>~z

~U>~Cl

- - bo..""'\.Z brcu ..H\ - b 10..<:"~J f. c" S~N b, SOMe.

s', \+ +r. -t:e... 0lf"o..vel -
f- 1 -

I " --h-.o.""h +r. J,gbris-( ~o.S.S/~JI- - ",,~:+o..\, p\o..5 i<..)(F"dl) -
I- 2 - --- --3 -

-- - -
- 4 - -- -

-I . +~r\....:1 f\d...t .....J 0...+ LI. 5 f~e.+1---4i- EY..<:..o..vo.TIOI\

-r- - -- - -- - -- -
--- -- -

S:._
f- -

-
I- - -
I- -

849530055 -I
TIERRA-B-015180
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rnINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECTNAME Praxair - Newark TEST PIT NO. ~_

PROJECT NUMBER 529342 001 APPROX. ELE\I. _

FIELD ENG.lGEO Paul Scha tz

LOCATION Newark, New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PlT DIMENSIONS: \O.st X Co·, X---:3=-1 __ = .\8sH3

LENGTH WIDTH DEPTH VOLUME

LP - 17 PAGE 1 OF 1
DATE August It-I, 1'993

I

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED I X
0zw

'..J
% c-

IllO
~~ w>C-ft ..J~ DESCRIPTION Um

REMARKScti~~- 0..0
.)ro~2

~U)<l<l
U)

- - Brou..)o( f C-. S', \+'1 S I\. N D( +r. 1=-. c..
<j ro..v~ \ , +r. de b r \s ( b r-kY-s j \..>.J·I f~!>1 -- 1 -
pip'"'s, p\~~+i<. (~\o.~s.) (fd\-df"'f) -~ -

-- 2 -
--- -~3-
-

I- - E )I.(o.Vo.--\-~ 0\'\ +~rW\·llo\o.t"<.d G.-t 3.D f~~+
-- 4 -

---
-~- -- -
-- -
-~ -
-r- -
--- -- -

.'-~ -
-~ -
-~ -

849530056 -,

•

I
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mINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. ------L.loO::'-_
PROJECT NUMBER 529342 001 APPROX. ELEV _

FIELD ENG.lGEO Paul Schatz

LOCATION Newark. New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

-::.I 7' X 2. \ 9 LJ .~ .-L3PIT DIMENSIONS:!.Q X _ ~_"'-_= -1T,
LENGTH WIDTH DEPTH VOLUME

LP - \9

GROUNDWATER LEVEL OATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTEREO IX
0
Zlol

'-J
I Q.

C1?o
1-- lol>

~ft ..JI-
DESCRIPTION UlD REMARKS

11..0
ui::E0
.>

::Ez
::ll/);';let

- - ~ rc>\.UVl, +.c.. SAN'b, +r. S'\ H(Tr. f.c'~("~\.le\
-+r. J,-~ri ~(~>''''ood(~\~n I p\n..s.tic.'- 1 - co\o\c.re+,,) (Fi\\- r'l) I -f- -
-I-. 2 -

--- E '((.o..Vo..-t iOVo, +~r......·\~o...-t'<:.<\ o..-t 2..0 ';'~~.:t -f- 3 -

-r- -
-r-4 -
-r- -
-4-
-'""" -
-I- -
->- -
-"- -
-""-- -
-- -
.'-- -
-- -
-r- -

849530057 -

PAGE 1 OF__ I__

DATE August 5. [993
I
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rnINTERNATIONAL
. . TECHNOLOGY

CORPORA nON

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP _ \q
PROJECT NUMBER 529342 001 APPROX. ELEY. _

FIELD ENG./GEO Paul Scha tz
LOCATION Newark. New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PIT DIMENSIONS: \0' X 81
' X '2,1 = lloaft3

LENGTH '-WIOTHDEPTH VOLUME

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

_0'. --=:-

NOT ENCOUNTERED rX
0zl&.l

'..J
:I: Q.

~o
~~ 1&1>-
~ft ...J~

DESCRIPTION UlC
REMARKS

0.0 vi~
.)-

0 2z
::l",~et:

I- - G-1e,/ - brc~r'I( S'\ l+), S~N"t:. I SO~~ f, Co

3r~ve I,+r. de.br\S(p\e..s4-'c..., -- 1 -
br'i<..Ksfbot+leS) (Fj H-dr'f) -- -

-I- 2 -

-I-.- _ Ex c..c. V 0..+'\ ot\ -te r rv\ 'I ....o..-tlC.d err :2- •0 .J=~~T -1--3-

-- -
-- 4 -

-- -
---6-

-- -
-- -
-~ -
-- -
-I-- _

-- -
.'-- -
-

,
"- -

-I- -
849530058 -

PAGE 1 OF 1

DATE August \4, 19q3

JAIl.r...",,'"
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[I]INTERNATIONAL
- TECHNOLOGY

CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP - 2. I

PROJECT NUMBER 529342 001 APPROX.ELEV. _

FIELD ENG.lGEO Paul Schatz

LOCATION Newark, New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

(..,' X 7 1 X 2.1 el{ r"t3PIT DIMENSIONS: _ _ = 0 T
LENGT.H WIDTH DEPTH --....vL.Ot-'--U-"M-E....."-

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED I X

gu,t
'.J:t: A.

~o~~ 10.1>-
A.ft ..J~ DESCRIPTION UIIl

REMARKSui:z~- 0..0 .>-~z
:;)0~C[

- '- Bt"c~V), f: C.-. S 1\/'{b ~r. s" ~+-\-.,1=. c..I ,
-~(""o...ve.\ (+r. deb,..iS'Cf'\o..d·Ic.,~lo.~J

- 1 - uJood) (Fi\~- dry) -
f- - -
I- 2 -

-.,.1--"-- E:«-<-Q..vo..+ io~ +t::.r""';1\c...+~aQ.t 2...0 +~li::.t- --3 - -- - -1-4 -
--
-H-
-

I- -
-- -
-- -
-f- -
--- -- -.,.

.'-- -
-

I- -
--

849530059 -

PAGE __ 1_ OF 1

.DAT E Augus t 5. 191:\3>
•
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rnINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. _---: __ ...;:",;",:=--_
PROJECT NUMBER 529342 001 APPROX.ELEY. _

FIELD ENG.lGEO Paul Schatz
LOCATION Newark. New Jersey
EOUIPMENT USED Case 580 Tire Mounted Backhoe
PIT DIMENSIONS: 10· X 6' X ':l.1

LENGTH WIDTH DEPTH

LP - 23

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED T X

cizw
'.J

:r c..
~o~~ 101>-

~ft ....I~ DESCRIPTION Ua:J
REMARKSQ.o

~~0 :E2
~(/)~oCt

- - B ,0'->-.) n I 5 'f \+'1 f. <... S ~N b( +r. f. C-.

31T"Q."V~ I ( +r. debri S (OJoc:J.
j

b ,..',c.I.<J -
I- 1 -

CC"'\<:,J('"~t~1 ple..~+ic.. (~\o.~s)(f"i \\-d r'l) -- -
-

- 2 -
--- E>c(.().vo:+ icl'l -r-"'-r- w:' 11\ 0.•.+~J. o...-T 2.0 fe~T --~3-
-..... -
--4 -
-- -
-.J::-- -..... -
-I- """" -- -
-- -
--- -- - .'-

"""" -

-- -
-- -

849530060 -I

PAGE __ 1_ OF 1

DATE August I'l, 19C\"3,
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rnINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP - 2. '-I
PROJECT NUMBER 529342 001 APPROX. ELEV. _

FIELD ENG.lGECJ Paul Schatz

LOCATION Newark, New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PIT DIMENSIONS: 9.5' X \2.1 X \2.\ =l,3bCO+tJ
LENGTH WIDTH DEPTH VOLUME

GROUNDWATER lEVEL DATA
DATE ACTUAL TIME DEPTHl~h<.//q3 \0: "-0 9..s

NOT ENCOUNTERED I

.J: ~:
'-J~- ILI>- ~o~it -J~

DESCRIPTION um
REMARKS

~o
(1)2.>-

0 2z
:JenCXcl:en

- -
-- 1 -

S'I 1+'( 1-. c.. SA. Nt>/ +c. t:.c.. ~ ro..Ve ~ -B f'"ou.JV\/- -
-tr. d~b,is (~loss, p\o..s+k, UJocJ, -~ 2 -

br·Ic:..l.<) (Fill-dry) ---
-- 3 -

-~ -
--4 -
-- -
-.-

-I- -
-I- -
-..... -
-- -
---
-..... -
.'-- -
--12 -

-- - E..x(O\.lfo..+ioW\ t-e.r .....\t\o.+~d o..t \ 2.. C -fl:.~+
849530061 -I

PAGE 1 OF__ I__

DATE August.2.l.{, f9C1.3
i
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[l]INTERNATIONAL
TECHNOLOGY
CORPORAnON

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT 'NO. -=-=-_
PROJECT NUMBER 529342 001 APPROX. ELEY. _

FIELD ENG./GEO Paul Scha tz
LOCATION Newark, New Jersey

EQUIPMENTUSED Case 580 Tire Mounted Backhoe

81 X 9' X -. ' IJ II .!:....L3PIT DIMENSIONS: -""'--__ _ _6-~_=J"1''--'
LENGTH WIDTH DEPTH VOLUME

LP - 2. 5 PAGE 1 OF__ 1__

DATE August 5, 1993,

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERE 0 1)(
.gw

'oJ
:J: 4-I-~ 1Ll>- ~o4-ft oJ ....

DESC~IPTION um
REMARKS~- 4-0 ",:I:.>-:1:2

::;)(1)~et

- - B rou.::>r'I, So', \-t'f -1-. <.... S t>-.N t> I tr. f. c:... ~~ 0... \Ie. \/

-+r. d~bris( brit-I.<, bo-Hl.;-~,pC~{"'f)- 1 -
CFill- c\r'f) -- -

-- 2 -

-I-- - E )l;co..vo..fiof\ +H """.',,'1 ~'t~d o.,:t 2.0 +-oaqi
-1-3-

-- -
-- 4 -

-I- -
-H-
-- -
-- -
-I- -
->- -,
-'""- -
-r- -
.'-- -
-- -
-r- -

849530062 -

I

I

TIERRA-B-015187



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

om INTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PROJECT NAME Praxair - Newark TEST PIT NO. LP - 2.1
PROJECT NUMBER 529342 001 APPROX. ELEV _

FIELD ENG./GEO Paul Schatz
LOCATION Newark. New Jersey

EQUIPMENT USED Case 580 Tire Mounted Backhoe

PIT DIMENSIONS: 3:5 ( X S3.S I X 2.' = .5.95 +13

LENGTH WIDTH DEPTH VOLUME

PAGE __ 1_ OF__ I__

DATE August 2 C.I 1~93
•

NOT ENCOUNTERED

ciZW
'..J% Q.

I-~ UJ)- III0
~tt ..JI- DESCRIPTION VQl REMARKSQ.o CIi:::E0 .)-:::Ez ::Ill)c:(c:(

en

- - i) leo..c...V,- bro<.,)JI'I-5re.'{J +. c. Sf>,.f{C>J fr. S'l It,. -
- 1 - +'r. f. c. ~r~\J~ \I +r. debel S

-(U-)ocJ) 'jlCl.llJ p-\~~"hc..J- - bri{.V,1 p'Il'",:r )(Fd \) -
- 2 - -
f-- -

r= Xc.cwo,:tio,", t~T',,\i~<).;-e..d o.:t 2.. a f~e-r
-

1--3- -
r- -

-
-4 - -- - -
--i>- -- - -
I- - -
t- - -- - --- -- - .'-
- -

-- - -- - 849530063 -I
TIERRA-B-015188
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rnINTERNATIONAL
TECHNOLOGY
CORPORATION

TEST PIT CLASSIFICATION LOG

PAGE _........::::1,--OF 1

DATE August 14« 1993

GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTHQ..Nc.ifq, 12.: 1«:- "2.."~~

NOT ENCOUNTERED T

cizLlJ
. ...J:I: Q. enotit w>-

...J~ DESCRIPTION um
REMARKSw Q.o ui~0- .>-:tz =>en~<[

- -
-

- 1 -
. Broou\'\) ~. c... SA.N't>( S'c\U..~ SOl \{ I Tr-. -f. e.,

~r6...V~\ -rf. c1~brISC bt"ic:..~1 ~lo.ss, -
- - we-Od) +r. o.sh (. F, \ \ - .....o·'st) -_ 2 _

--- -
- 3 -

-
- - Ex.c:..()'\J~"';c+,+er"",,', t'lo..-ted ~..t .3.0 f-~Q.-t-

-
'- 4 -

-
- - -
l-- - -
I- -

-
- - -
- -

-
- -

--- -'- -
-

I- -
-

'- - -
I- -

849530064 -

9'
LENGTH

8 •
WIDTH
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SAMPLE COLLECT/ON LOGS
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m INTERNATIONAL
TECHNOLOGY
CORPORATION

SAMPLE COLLECTION LOG

CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE __ YES ~NO

COMPOSITE TYPE _

DEPTH OF SAMPLE 1.5 +0 2..0 +$L+(Athrub) -+- _
Suno't BSo F 2.0 "to2.S-F-e.ei"(E.)

WEATHER '>"~8.U~'l-1 -1J~-~L.-!...--____ ----- __ -J.... _

8 oz. g-lass 8. oz.

COMMENTS:

IJ Ij <p 1,,1r
"\I '\ "8h

I
I
f

II X 71.'\.

~ A 8~ t G

;
i
I

IV
~"-

8l Sc. =-\\e : ~I ~
I...

PREPARED BY: Paul Dimakos

849530066

TIERRA-B-015191



R~ =R=m
-

COMMENTS: pp DATE II

I I(Continued) . TIMEl,rr-r- 'il"~H lll-n PAGE __ OF __r-rr-r-t-- F
~ 11 I I PAGEITTTl-

H+R= PROJECT NO.
I

I,r-r-IIIr-H1111 chu --1r-IIIIHlr-rr I -i_ --r--r-IIIr-tITrrr C D[JuJ- --1- .-- I ~-
II -iIrlllltITrrrrrrl~ LLW -

r--IllriiltTrrr L Ll L -

R=ffR=R=FR= lli±±J±IlrrllnTlll
~

-1IIIIInTr -rill" -

Rf ~

-
I--

PREPARED BY: _

LEGEND

,. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.

2. ALWAYS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CO~TROL SLOCK AND

PREPARED8Y

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4. DATE: USE MONTHIDAY/YEAR: I.E., 10130/85

5 TIME: USE 24-HOUR CLOCK: I.E.• 1835 FOR 6:35 P.M.

6 PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY I.E .. IF THERE ARE,. TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24, ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT). SAMPLING STATION 1.0., OR
COORDINATE TO PHYSICAL FF.ATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING - SOIL: WATER ISURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNEL\: SLUDGE;
DRUM CONTENTS: OIL: VEGETATiON; W!PE: SEDIMENT.

9. COMPOSITE TYPE: I.E .. 24-HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE_

10 DEPTH OF SAMPLE: GIVE UNITS ..... RITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR ".

11 WEATHER: .APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL lEG .. 2 -IL GLASS: 4 -.0 ML GLASS VIAL: 1 - 400 ML
PLASTIC. 1 - 3 INCH STEEL TUBe: 1 ·8 OZ. GLASS JAR)

13 AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULL).

849530067
125·10-15

•••••••
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o
D

••
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I
I
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I
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rn INTERNATIONAL
TECHNOLOGY
CORPORATION

SAMPLE COLLECTION LOG

Praxair - Newark

LP - \ I A B G, 1> ,
i '} I , I

LP - U
Soil - Grab

CONTAINERS
USED

8 oz.

. ~AMOUNT
COLLECTEDCOMPOSITE __ YES _x_NO

COMPOSITETYPE
-t-. -S -.,..'o-2.-.""""'O---..-f ..- .......:;--;("A..--{\\r \) b)

DEPTH OF SAMPLE ~. 0 to 2.. S f~s-± ( E.)

WEATHER SU'(IYhl 8soF(,

8 oz. glass

COMMENTS;
IV

Co ~if'
'I

"

r\'"J lH

l.-
I l X I)
Ir

\I E \ IG 7'

v
"-\

l\ >
Sc.~\E : 1'1 =- . l> I

F-

PREPAREDBY: Paul Dimakos

849530068
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COMMENTS: DATE I I(Continued)
TIME I I
PAGE_OF __

PAGE I T I
PROJECT NO.

PREPARED BY; _

LEGENO

1. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.

2. ALWAVS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK NtA. FILL IN CONTROL BLOCK AND
PREPARED BY.

3. ALL ENTRIES ON LOG ARE TC BI;; COMPLETED. IF NOT APPLICABLE MARl( N/A .

•. DATE: USE MONTHIDAYIYEAFl; I.E .. 10l3OI85

5. TIME: USE 24-HOUR CLOCK; I.E.• 1835 FOR 6:35 P.M.

6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY, I,E.. IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACKI NUMBER 1 OF 24. 2 OF 24. ETC.

7 SAMPLE LOCATION: USE BOniNG OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECTI. SAMPLING STATION 1.0 .. OR
COORDINA TE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8. SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURFACE OA GAOUND); AIR (FILTERS. TUBES. AMBIENT, PERSONNELI; SLUDGE:
DRUM CONTENTS. OIL: VEGETATION: WIPE: SEDIMENT.

9. COMPOSITE TYPE: I.E., 24-tiOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE.-

10. DEPTH OF SAMPLE: GIVE UNITS, WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR-.

11 WEATHER: APPROXIMATE TEMPERATURE, SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIALIE.G .• 2 -IL GLASS; 4 - 40 ML GLASS VIAl: 1.400 ML
PLASTIC 1 - 3 INCH STEEL TUBE: 1 • 8 OZ. GLASS JARI

13 AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G, "2 FULL).

849530069
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[i]INTERNATIONAL
TECHNOLOGY
CORPORATION DATE 0 q 0 e 9 3

TIME

PAGE --l.- OF --l-
PAGE

SAMPLE COLLECTION LOG
PROJECT NO. 529342

PROJECT NAME Praxair - Newark

SAMPLE NO. LP - \I·IA-4, 0-:.>,c.-3., b-L',Q,Yld F-L\
SAMPLE LOCATION __ -:L::,:P=---__ IL..Y-:'- _
SAMF'LETYPE ~...._$oil .-Grab-

COMPOSITE
CONTAINERS

USED
AMOUNT

COLLECTED_X_NO__ YES

COMPOSITE TYPE
.):::-.-:o~+'o~3::-.-=5--,+-c:.-e.=r:,."("l![fS--3.",""-::" - 3 )

DEPTH OF SAMPLE '1.0 +01..{.5 fe.t:.:t ( Ac-u.. c.-tot, ~ -lJ)•
WEATHER Ovel'",-o..st. (....,O°F

i

8 oz. lass 8 oz.

COMMENTS:
v
~"- II'I' B~3

,

X
"1,,- III E~Y I IIA..- I

C 3

'" f

IV"
- -

II'
Sc.~\e :i"I~2.5'

PREPARED BY: Paul Dimakos

849530070

TIERRA-B-015195



DATETTTlTn
TiMElIIIl
PAGE __ . OF -- J
~~

LEGEND

PREPARED BY: ~ __

l. A SAMPLE COLLECTION LOG I~ TO BE COMPLETED FOR EACH SAMPLE.

2. ALWAY$COMPLETE BOTH SIDES. IF SECOND sIDe IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTAOL BLOCK AND

PREPARED BY.

3. ALL ENTRIES ON LOG ....RE TO BE COMPLETED. IF NOT ....PPLICABLE MARK N/A.

4. DATE; USE MONTH/DAVIYEAR; I.E.. 10130185

S. TIME: USE 24-HOUR CLOCK; I.E .• 1835 F0f'l6;35 P.M.

6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. I.E .. lf THERE ARE,. TOTAL OF 2. PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24. ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION /TRANSECT}. SAMPLING STATION 1.0., OR
COORDINATE TO PHYSICAL FEATURES WITH DiSTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8. SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURFACE OR GROUND); AlA (FILTERS. TUBES. AMBIENT. PERSONNEL); SLUDGE;

DRUM CONTENTS; OIL: VEGET,II.TION: WIPE; SEDIMENT.

9. COMPOSITE TYPE: I.E .• 24-HOUR, LIST SAMPLE NUMBERS IN COMPOSITE, .SPATIAL COMPOSITE-

lO. DEPTH OF SAMPLE; GIVE UNITS, WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR ".

11 WEI'THER APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL /E.G .. 2 -IL GL ....SS:. -.0 ML GLASS VIAL: 1 • £00 ML

PLASTIC; 1 - 3 INCH STEEL TUBE: , ..8 OZ. GLASS JAR)

849530071
·,Il;._"O_II~

•
II
o
B
D
II

13. AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULL).

(I

•••
II

•
I
I
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rnIN"I'ERNATIONAL
TECHNOLOGY
CORPORATION

PROJECT NO. 529342
SAMPLE COLLECTION LOG

Praxair - Newark
LP - IJ A B- 2,. C.

I i I
LP - 17

Soil - Grab CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE __ YES _x_ NO

COMPOSITE T.YPE --r---:-~~--rl....-:'-1.5+o?..o+~t (/l\,c.o.v,dt»
DEPTH OF SAMPLE 2.. S-tQ3,o;:~~=iSe.-z)

3.0 +Q 3,5 h~"'f U~.-2.)WEATHER _

8 oz. \;Jlass 8 oz.

COMMENTS:

N

.~- ... ,
LJ "-

, I

X 1/\ \0'\ 1 -r
E :2 l.-

t>
I' , II'.

I I' 'D. ~ .,
"'" \4j! : J '1,= 2.

1

PREPARED BY: Paul Dimakos

849530072

TIERRA-B-015197



COMMENTS: DATE I I
(Continued)

TIME I r
PAGE __ OF __

PAGE I I I r
PROJECT 1'10.

-- -

PREPARED BY: _

LEGEND

1 A SAMPLE COLLECTION LOG IS TO BE COMPLETED fOR EACH SAMPLE.

2. ALWAYS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BV.

3. ALL ENTF\IES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

~. DATE: USE MONTH/OAYIYEAR; I.E .• 10l3OI85

5. TIME: USE 2~·HOUR CLOCK; I.E.• 18;)5 fOR 6:35 P.M.

6. PAGE: eACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. I.E. If THERE ARE A TOTAL OF 2~ PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24. ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WEll NUMBER. GRID LOCATION (TRANSECn. SAMPLING STATION 1.0.• OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

e. SAMPLE TYPE: USE THE FOLLOWING· SOil: WATER (SURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNEl): SlUOGE:
DRUM CONTENTS: OIL: VEGETATION: WIPE: SEDIMENT.

9, COMPOSITE TYPE: I.E.. 2~·HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE_

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR -.

11 WEATHER. APPROXIMATE TEM?5:RA TURE. SUN AND MOISTURE CONDITIONS.

12. CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL fE.G .. 2-IL GLASS: ~ -40 ML GLASS VIAL: 1 -400 ML
PLASTIC 1 • 3 INCH STEEL TUBE: 1 • e OZ. GLASS JAR)

13. AMOUNT COLLECTED: VOLUME iN CONTAINERS (E,G. 1/2 FUll).

849530073
125-10,85
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rn INTERNATIONAL
. TECHNOLOGY

CORPORATION
DATE

TIME

PAGE....l- OF....l-
PAGE

SAMPLE COLLECTION LOG PROJECT NO. 529342

COMPOSITE __ YES _x_ NO

COMPOSITE TYPE ---'---""'-'r---T'T--t
I.S -to 2..0 "Fee.f< A +hru t»

DEPTH OF SAMPLE 'Z...o to 2.. S fed (E)
WEATHER _

...CONTAINERS- -- --- AMOUNT
USED COLLECTED

8 oz. glass 8 oz.

COMMENTS:
v

I''\1\

B

N

!/t
, X, rr, If- '-'"

. It>I , v L1'\
~ ~I \I" ~ '1

-
S 1.

11 = I
0- le: -

PREPAREDBY: Paul Dirnakos

849530074

TIERRA-B-015199



COMMENTS:
DATE 1 I

(Continued) TIME 1 1
PAGE __ OF_-

PAGE \ I I
PROJECT NO.

PREPARED BY: ----------

LEGEND

1. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.
2. ALWAYS COMPLETE BOTH SIDES IF SECOND SlOE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND

PREPARED BY.

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED, IF NOT APPLICABLE MARK 1'1/1'. .

.... DATE: USE MONTH/OAYIYEAR: 1£.10130/85

5. TIME: USE 24-HOUR CLOCK: I.E .. 1835 FOR 6:35 P.M.
6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE _ OF __ FOR THE DAY'S ACTIVITIES FOA ALL SHEETS PREPARED ON A

SINGLE DAY. I.E., IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24, 2 Of 24, ETC.

7. SAMPLE LOCATION~ USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT), SAMPliNG STATION 1.0 .. OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCl-i IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING 0 SOIL. WATER (SURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT, PERSONNELI: SLUDGE:

DRUM CONTENTS: OIL: VEGETATION: WIPE: SEDIMENT

9. COMPOSITE TYPE: I.E., 2"'-HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE ..

'0 DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR·,

n WEATHER~ APPROXIMATE TEMPERATURE, SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL (E.G .. 2 oiL GLASS; 4 0 40 ML GLASS VIAL: 1 0400 ML

PLASTIC: , 03 INCH STEEL TUBE: 1 ·8 OZ. GLASS JAR)

13. AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULL). 849530075
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rnINTERNATIONAL
TECHNOLOGY

. CORPORA nON
TIME

PAGE--l.- OF-..l-
PAGE

SAMPLE COLLECTION LOG
PROJECTNO. 529342

Praxair - Newark

LP - f9 A-2,. B, Ct 1> o.:a! E
LP - \9

Soil - Grab CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE ~_ YES _x_ NO

COMPOSITE TYPE -----;---.....~--.----7T""
l.S +0 Z.O fe.~~ (A+hru t»

DEPTH OF SAMPLE 2..0 h "2.,.5 i...,:+ ( E;)
WEATHER _

8 oz. g-lass 8 oz.

COMMENTS:

I ''j. 17

I.

\ LI
\- [2 K~ ~ f:S'

f)

" f-.l~,-"
I ~l .

" I 1'-' ......

.~ c.. .. It: . " "= 2'....

PREPAREDBY: Paul Dimakos

849530076

TIERRA-B-015201



COMMENTS: I DATE 1 T
. (Continued) TIME I I

I PAGE __ OF __

I PAGE I I I fI

I PROJECT NO.I

i

,

PREPARED BY: _

LEGEND

1 A SAMPLE COLLECTION LOG IS ,0 BE COMPLETED FOR EACH SAMPLE

2. ALWAYS COMPLETE BOTH 510C:S. If SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY

3, ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4. DATE: USE MONTH/DAYIVEAR; I.E.• 10/30185

5, TIME: USE 24-HOUR CLOCK: I.E .• 1!3S FOR 6:35 P.M

6 PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ '_ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON "
SINGLE DAY. I.E"IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACKI NUMBER 1 OF 24. 2 OF 24. ETC.

r SAMPLE LOCATION: USE BORING OR MONITORING WEll NUMBER. GRID LOCATION ITRANSECTI. SAMPLING STATION 1.0.. OR
COOROINA TE TO PHYSICAL FEA'ruRES WITH DIST ANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING· SOIL; WATER ISURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNEL): SLUDGE:
DRUM CONTENTS; all: VEGETATION. WIPE; seDIMENT

9 COMPOSITE TYPE: I.E., 24-HOUR. LIST SAMf>lE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE-

10 DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR ",

II WEATHER: APPROXIMATE TEMPERATURE, SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER VOLUME. MATERIAL (E.G .• 2 • Il GLASS: 4 - 40 ML GLASS VIAL: 1 .400 ML
PLASTIC 1 • 3 INCH STEEL TUBE: 1 - 8 OZ. GLASS JAR1

13, AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULll.

849530077
125·10085
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[l]INTERNATIONAL
TECHNOLOGY
CORPORATION 3

TIME

DATE

PAGE~OF-L

PAGE

SAMPLE COLLECTION LOG PROJECT NO. 529342

Praxair - Newark
LP - 2.1 Ai 6,. C

I
•

LP - 2. \
Soil - Grab

CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE ~ YES _x_NO

COMPOSITE TYPE ~:J: f T 4 .....)
I. 5 +0 2.. 0 T., .. T \ ....."tIltU v

DEPTH OF SAMPLE 2...0 to 2.. S -Teet (E)

WEATHER _

8 oz. glass a.oz.

COMMENTS:

'" f\

I

<0
V

X \I" - ,.,- 1\\ - '-

t i

,. 1>
I.

'\ l-

Iv
7 1-\.1r-

I""
S t;\.l e.: 1'1 2'

•

Paul DimakosPREPARED BY: ~=..;;..::.;:=--- __
849530078
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COMMENTS: DATE I I
(Continued)

TIME I I
PAGE __ OF __

PAGE I I I
PROJECT NO.

._.

..

.

PREPARED BY; _

LEGEND

1. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.

2. ALWAVS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY.

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A .

•. DATE: USE MONTH/OAVIVEAR: I.E .. 10130f85

5. TIME: USE 2~-HOUR CLOCK: I.E .• '~5 FOR 6:35 P.M,

6 PAGE; EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAV'S ACTIVITIES FOA ALL SHEETS PREPARED ON A
SINGLE DAY I.E.. IF THEAE ARE A TOTAL OF 2. PAGES (INCLUDING FRONT AND BACK) NUMBER' OF 24. 2 OF 2~. ETC.

7 SAMPLE LOCATION USE BORlr.;G OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT). SAMPLING STATION 1.0.. OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURFACE OR GROUNDI; AIR (FILTERS. TUBES. AMBIENT. PERSONNEL): SLUDGE;
DRUM CONTENTS OIL: VEGETATION: WIPE: SEDIMENT,

9. COMPOSITE TYPE: I.E .. 24·HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE-

10 DEPTH OF SAMPLE: GivE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR #.

11 WEATHER: APPROXIMATE TEMPSRATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER VOLUME. MATERIAL IE.G .• 2 • IL GLASS; •• ~O ML GLASS VIAL: 1 .400 ML
PLASTIC. 1 • 3 INCH STEEL TUBE: 1 ·8 OZ. GLASS JAR I

13 AMOUNT COLLECTED: VOLUME IN CONT ....INERS (E.G. 1/2 FULL).

849530079
'2~"O"5
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rn INTERNATIONAL
TECHNOLOGY
CORPORATION

8/S/Cf3
8/(~ (93

DATE 3
TIME

PAGE --.L- OF -L
PAGE

SAMPLE COLLECTION LOG PROJECT NO. 529342

Praxair - Newark
LP - 2,3 A? B G. D O-",d e

I / •

LP - 2.3
Soil - Grab

CONTAINERS
USED AMOUNT

COLLECTEDCOMPOSITE __ YES _x_ NO

COMPOSiTE TYPE
-1.-S---:--h-C>-2-.-C-.+ ....e-~..+T'".....( """A--Z-,B +\..r u t:»

DEPTH OF SAMPLE 2.,0 +c. 2..S -tu-t (e.)
WEATHER _

8 oz. qlass 8 oz.

COMMENTS:

.I

7\r I/~

I ...

n'
J:..f

I'

Xr-! , ,

,. ,-/ .,- ...
C. \.:

l>
/ i-

I

I ..."- IV
'I

Sc. b.\~: :1 I'=: 2'

PREPARED BY: Paul Dimakos

849530080
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LEGEND

!DATEiI I I
1

PAGE __ OF __

PAGE T I I
PROJECT NO.

PREPARED BY; _

1. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.

2 ALWAYS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USEO, ORAW A LINE THROUGH IT AND MARK N/A. fiLL IN CONTROL BLOCK AND
PREPAREO BY.

3. ALL ENTRIES ON LOG ARE TC BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4. DATE: USE MONTH/OAYIYEAA, tE .. 10130/85

5 TIME: USE 24-HOUR CLOCK: i.E .• 1e3S fOR 6:35 P.M.

6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. LE .. IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK} NUMBER 1 OF 24. 2 OF 24. ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT!. SAMPLING STATION 1.0., OR
COOROINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING. SOIL: WATER (SURFACE OR GROUND,; AIR jFILTERS. TUBES. AMBIENT. PERSONNEL): SLUDGE;
DRUM CONTENTS: OIL: VEGETAT:ON: WIPE: SEDIMENT

9 COMPOSITE TYPE: I.E.. 24-HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE_

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR".

11 WEATHER: APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL IE.G .. 2 -IL GLA$S:4-40 ML GLASS VIAL: 1 - 400ML
PLASTIC. 1 ·3 INCH STEEL TUBE: 1 - e OZ GLASS JAR)

13. AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULL).

849530081
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DATE 3

TIME

PAGE -L...OF -L...
PAGE

SAMPLE COLLECTION LOG
PROJECT NO. 529342

CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE ~ YES _x_NO

COMPOSITE TYPE
':""1."""=S-tr-"o-z.=-->.O~h-~~-:jt::-;("""A~=tI"T\I-C"u C)

DEPTH OF SAMPLE e.Q ±o B. S "k!!-±(J?Q,Vld E)
WEATHER _

8 oz. 'l'lass 8 oz.

COMMENTS:

.
.'a. 11\

....,

~

.... ,
I

Y F- 13 , I.-,.... ,
l-
I-"

.

1:>- 3
v ~.., ,

II' \L
....,

S:. jo..\-: :1u ':: 2- Is'

I
PREPARED BY: Paul Dimakos
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COMMENTS; DATE I I
(Continued)

TIME I I
PAGE __ OF __

PAGE I I I I
PROJECT NO.

PREPARED BY: _

LEGEND

,. A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPl.E.

2. ALWAYS COMPLETE BOTH SI[~ES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY.

3 ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4. DATE: USE MONTH/DAYIYEAR; I.E .. 10l3OI85

5. TIME: USE 24·HOUR CLOCK: I.E.. 1835 FOR 6:35 P.M.

6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAYS ACTIVITIES FOR All SHEETS PREPAReD ON A
SINGLE DAY. I.E.. IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24. ETC.

SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT •. SAMPLING STATION 1.0.. OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING - SOIL: WATER (SURFACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNEL): SLUDGE:
DRUM CONTENTS: OIL: VEGETIITION: WIPE: SEDIMENT.

9 COMPOSITE TYPE: I.E .. 24-HOUR.lIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE-

10 DEPTH OF SAMPLE GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR ".

11 WEATHER: APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12. CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL IE.G .. 2 -IL GLASS: 4·40 ML GLASS VIAL: 1·400 ML
PLASTIC 1 • 3 INCH STEEL TURE: 1 ·8 OZ GLASS JARI.

13 AMOUNT COLLECTED: VOLUME IN CONTAINERS IE.G. 1/2 FULLI.

849530083
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CORPORATION 3

TIME

DATE

PAGE-.!-.OF-L- .

PAGE

SAMPLE COLLECTION LOG PROJECT NO. 529342

COMPOSITE --YES ~NO

COMPOSITE TYPE
~1..-5--t""c-Z.-.O--"+-~-e.iT-r1(}..r--'2.="'"""=, 8/:" b -"2..)

DEPTH OF SAMPLE2...Q -+92 ..5 fe. .....+ ( E 2
WEATHER _

CONTAINERS
USED

AMOUNT
COLLECTED

8 oz. qlass B oz.

COMMENTS:

-'0i J L:,;

I
TT

.1/ 8'1.11\ ~- 2 X... >1\1:_ \

b-2
- 1-/,\

L' qi "" 1;1

Sc.
0, 'II: d. II 2'=:

PREPAREDBY: Paul Dirnakos
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COMMENTS: DATE I I
(Continued) TIME I I

PAGE __ OF __

PAGE I I I
PROJECT NO.

..•

-

PREPARED BY: _

LEGENO

1 A SAMPLE COLLECTION LOG IS TO 8e COMPLETED FOR EACH SAMP\.E.

2. ALWAYS COMPLETE 80TH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY.

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/ ....

41.DATE: USE MONTH/DAYIYEAR; l.E .. 10/30185

5. TIME: USE 24·HOUR CLOCK: I.E.• 1835 FOR 6:35 P.M.

6. PAGE EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES fOR ALL SHEETS PREPARED ON A
SINGLE DAY. IE .. IF THERE ARE A TOTAL OF 24 PAGES (INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 24. ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION ITRANSECT). SAMPLING STATION I.D., OR
COORDINATE TO PHYSICAL FEA7URES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8. SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURi'ACE OR GROUND): AIR (FILTERS. TUBES. AMBIENT. PERSONNELI; SLUDGE;
DRUM CONTENTS: OIl: VEGETATION: WIPE: SEDIMENT.

9 COMPOSITE TYPE; I.E.• 2....HOUR. LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE_

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON.,. USE' OR -.

11 WEATHER APPROXIMATE TEMFERATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL IE.G .• 2 -IL GLASS: 4·40 Ml GLASS VIAL: 1·400 ML
PLASTIC 1 ·3 INCH STEEL TUB!£; 1 ·8 OZ. GLASS JARI

.3. AMOUNT COLLECTEO: VOLUME IN CONTAINERS (E.G. 1/2 FUll).

849530085
115·10-85
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[D INTERNATIONAL
TECHNOLOGY
CORPORA nON DATE 3

TIME

PAGE ~ OF--l-
PAGE

SAMPLE COLLECTION LOG PROJECT NO. 529342

COMPOSITE _ YES _x_NO

COMPOSITE TYPE _--,...- -.-.~~
1·5 -to Z.O f"~'t."tCA,B-2.,C.-z",b)

DEPTH OF SAMPLE 2,.0 +0 '2. s +s;d (e)
WEATHER ~ _

CONTAINERS
USED AMOUNT

COLLECTED

8 oz. q-lass 8 oz.

COMMENTS; ...- \.,

£Jf-2

I

'>c'
r-;;l

,I'
I~

c.- ;t
J )~r-

1\ ..
h -

I,~ ,,
~ n S.!... ~ S r:.o.\ ~: 1." 6- .5·" ~

PREPAREDBY: Paul Dirnakos
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COMMENTS: DATE I I J
(Continued)

TIME I I
PAGE __ OF __

PAGE I I I
PROJECT NO.

PREPARED BY: _

LEGEND

1e A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EA01 SAMPlE.

2e ALWAYS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY.

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4. DATE: USE MONTH/DAYIYEAR: 1.1,.• 10130185

5e TIME: USE 204-HOUR Cl.OCt<: I.E .• 1835 FOR 6:35 P.M.

6. PAGE: EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAY'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. I.E .. IF THERE ARE A TOTAL OF 24 PAGES jlNCLUDING FRONT AND BACKI NUMBER I OF 24, 2 OF 24, ETC.

7. SAMPlE LOCATION: USE BOR1NG OR MONITORING WELL NUMBER. GRID LOCATION (TRANSECT), SAMPLING STATION 1.0.•OR
COORDINATE TO PHYSICAL FEATURES WITH DISTANCESe INCLUDE SKETCH IN COMMENT SECTION IF NECESSAflY.

lie SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER 'SURFACE OR GROUND): AIR (FILTERS, TUBES, AMBIENT. PERSONNELI: SLUDGE;
DRUM CONTENTS: OIL: VEGET ...TiON: WIPE: SEDIMENT

9 COMPOSITE TYPE: I.E.. 24-HOUR, LIST SAMPLE NUMBERS IN COMPOSITE. SPATIAL COMPOSITE-

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DON'T USE' OR ".

11 WEATHER: APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12. CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER VOLUME. MATeRIAL re.G .. 2 -II.. GLASS:. -40 ML GLASS VIAL: 1·4ooML
PLASTIC: 1 ·3 INCH STeeL TUBE: 1 • 8 OZ. GLASS JAR)

13. AMOUNT COLLECTED: VOLUME IN CONTAINERS (E.G. 1/2 FULLI.

••••••••
D
u
u
•••
II

••
IJ
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rn INTERNATIONAL
TECHNOLOGY

. CORPORATION DATE .3
TIME

PAGE -L--. OF ......L-
PAGE

SAMPLE COLLECTION LOG PROJECT NO, 529342

CONTAINERS
USED

AMOUNT
COLLECTEDCOMPOSITE ~ YES _x_NO

COMPOSITE TYPE ..,.......,:--r----,~,--,..---,~....-=-
\.5 +02.0 fc:.c,"t (&1<,1»

OEPTH OF SAMPLE ~.S -"0 ~,Q T-c:<::t (/>"-::2.)
:5.0 +03.5 fe.,,-"t (6-2..)

8 oz. glass 8 oz.
WEATHER _

'COMMENTS:

j

IJ

~f\,"
l:)

f\

7'
'A ,

....r 'L. ; ~F If?
,,--

.....
-v

\
/

1..l.-

I"" ::> '1

Sc Po. ,~ ~.11I 2.'

I I

I PREPARED BY: Paul Oirnakos

---------------~~-_.---
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COMMENTS: DATE I I(Continued)
TIME I I
PAGE __ OF __

PAGE I I I I
I PROJECT NO.

I
I

I

._--

.

PREPARED BY: _

LEGEND

I A SAMPLE COLLECTION LOG IS TO BE COMPLETED FOR EACH SAMPLE.

2 ALWAYS COMPLETE BOTH SID~S. If SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK N/A. FILL IN CONTROL BLOCK AND
PREPARED BY.

3. ALL ENTRIES ON LOG ARE TO BE COMPLETED. IF NOT APPLICABLE MARK N/A.

4 DATE: USE MONTH/DAVIYEAR: I.E .. 10130/85

S. TIME: USE 24·HOUR CLOCK: n ..• 1835 FOR 8:35 P.M.

6 PAGE, EACH SAMPLE TEAM SHOULD NUMBER PAGE __ OF __ FOR THE DAV'S ACTIVITIES FOR ALL SHEETS PREPARED ON A
SINGLE DAY. I.E. IF THERE ARE A TOTAL OF 24 PAGES [INCLUDING FRONT AND BACK) NUMBER 1 OF 24. 2 OF 2C, ETC.

7. SAMPLE LOCATION: USE BORING OR MONITORING WELL NUMBER. GRID LOCATION /TRANSECTl, SAMPLING STATION 1.0., OR
COORDINATE TO PHYSICAL FEA'rURES WITH DISTANCES. INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY.

8 SAMPLE TYPE: USE THE FOLLOWING· SOIL: WATER (SURFACE OR GROUND); AIR (FILTERS. TUSES. AMBIENT. PERSONNELl: SLUDGE;
DRUM CONTENTS: OIL: VEGETATION: WIPE: SEDIMENT.

9. COMPOSITE TYPE: I.E.• 24-HOUR.lIST SAMPLE NUMBERS IN COMPOSITE SPATIAL COMPOSITE_

10. DEPTH OF SAMPLE: GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES. FEET. DONT USE' OR ".

l' WEATHER APPROXIMATE TEMPERATURE. SUN AND MOISTURE CONDITIONS.

12 CONTAINERS USED: LIST EACH CONTAINER TYPE AS NUMBER VOLUME. MATERIAL {E.G .. 2.ILGLASS: 4. 40ML GLASS VIAL I .400ML
PlASTIC , ·3 INCH STEEL TUeE: 1 ·8 OZ. GlASS JARI

13 AMOUNT COLLECTED: VOLUME IN CONTAINERS IE.G. 1/2 FULLI.

849530089
'25·'C-aS

I
I
I
I
I
I
o
D
D
I
I
I
II
II
a
II
II
IJ

TIERRA-B-015214



I

I,

••,
••
II
II
II
II
II
II
III
I

••;1
I

• EDISI9-93IENG/L788-rpt

APPENDIXD

BaP REFERENCE MATERIAL

849530090

TIERRA-B-015215



TIERRA-B-015216



CoPVriVhr ©198S by Marshall Sittig
No pan Df this book may a.. reproduced in Iny farm
wirhout perm •• iDn in writinv from the Publilfl.,.

Libra,v of Congr.ss Cltalog Card Numb.,; .4-22755
ISBN: 0-8155.1009-8
Prinled in the United Stlt ..

Published in the United Star .. of Am .. ica by
NDY., PubHc.Jllions
Mill RDad. Park Ridge. New J .... y 01656

1098'1654

Libra,y .af ,Cortlr,. CltI~~rtI in PUbliQ~lon ~1tI
•.~_ • • r .....,. ~ . •

Siuie, M... ;/iad: ,..... . ,..1:" 1:.. •
Handbaok of tOllie Ind haza,doul ch.mi':''' Ind

carcinGgena.

Blbli01lrlphy: p.
Includes indl ••
1. Paisans·.Dictianarie$. 2. H.urdaullUbmncel"

OiC1lonari... 3. CArcinog ..... OiC1lone'ilL I. Tltll.
RA1193.558 1985 815.9'02 84-22755
ISBN 0-6155.1009-6

...,
\i r~·. : ~f ~.......~ .".,.,.~.:.'

In April H
site in Elizabe'
toxic waste .er
knew for sure
of America's I

perhaps in par1
glvcerine, pieri
environmental

That nearod
trol the dispos;
sites on the Er
50 far, more tt
New Jersey.

Toxic waste
water, our air,
and dispose of
the dangers pC
quently our be.
to another. Wh
to prevent the
so we took tIla
came concer'lel
the ground. No,
and poison our
form of disPosl1

One reason fl
public consciou
But incidenu II
Canal 1111 in NI
officials, scientis

The most ob
vironment. Alth,
of these chemia
tOllic effects Iud

849530092

TIERRA-B-015217



118 Handbook of Toxic and Hazardous Chemicals and Carcinogens

Potential ExpOsure: Workers in organic synthesis of pharmaceuticals.
dyestuffs, rubber chemicals. Used as a solyent and chemical intermediate.

Permissible Exposure Limits in Air: No standards set.

Pllrmissible Concentration in Water: No criteria set. Biological effects re-viewed IA·36),

Routllsof Entry: Inhalation. ingestion. skin absorption.

HarmfUl Effects and Symptoms: Toxic when ingested or inhaled.

Personal Protectin Methods: Wear long rUbber gloyes. overalls and apronIA-38). .

Respirator Seleetion: Use self-contained breathing apparatus.

DiSPosal Method Suggested: 11) Mix with calcium hypochlorite and flush tosewer wilh water or (2) incinerate.
References

r11 Su .• N.I •• Ed•• OM~rous Prop ... ti~s of Industri., M.reri.'s Report. 1. No.8. 40-42.
New York. Ven NOUrend Reinhold Co. 119811.

121 See Reference IA-601.

131 Sa". N.I.. Ed., Oenfltl'ous Propertie, of (ndun,;e' M.rerie/s RepON.3. No.4, 40-42,
New York, Vln Nourand ReinhOld Co. 119831.

BENZO[a) PVRENE
See "Polynuclear Aromatic HYdrocarbons" also.
• Carcinogen IEPA·CAG) IIARCIlT)
• Hazardous Waste Constituent IEPAI
Description: C~oH12 with the structure

j

i
e

d
n
Sl
w
fe
In
th

forms yellowish crystals melting at 179"C.
Code Number.: CAS 50.32-8
DOT Oesillnuion: _

Synonvms: 3.4·Benzpyrene.

Potential Exposur.: Senzo(,lpvrene rSf,lPJ is. pOlycyclic aromatic hv-
drocarbon IPAHI that has no commercill-scale production.

B rljp is produced in the United States bV one chemical company and dis-
tributed bv several speci,'tv chemical Companies in quantities from '00 mil to5 Il for research Purposes.

AlthOUgh not manuflcturvd in great quantity, S(ajP is I by,product of Com.
bustion. It is estimatvd thlt 1.8 million pOunds per vear Ire released from It••
tion.ry SOurces, with 96% coming from: (lI coal refuse piles, outcrops, and

IV.H(m.
/TN!

R,
111

{2J
131

849530093
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Benzo (a) pyrene

•
armaceuticals,

diate. abandoned coal mines; (21 residential eletemal combustion of bituminous COlli;
(31 coke manufacture; and (4) residential external combu$lion of anthracite
coal. .

Human exposure to B/aIP can occur from its presence as a by,product of
chemical production. The number of persons exposed is not known. Persons
working at airports in tarring operations, refuse incinerator operations, power
plants, and coke manufacturers may be exposed to higher B(aIP levels than the
general population. SCientists involved in cancer research or in sampling tOlCic
materials may also be OCCUpationally exposed. The general population may be
elCposed to S(alP from air pollution, cigarette smoke, and food sourClS, BlalP
has been detected in cigarette smoke at levels ranging from 0.2 to 12.2 pg per
100 cigarelles. B(alP has been detected at low levels in foods ranging from 0.1 to
50 ppb.

P.,missibl. Exposure Lim:ts in Air: 0.2 mg/mJ Bohr TWA Icoal tar pitch
volatiles) (OSHA). ACGIH 11983/84) designates Benzo(alpyrene as an indus.
trial substance suspect of carcinogenic potential for man with no TWA value set.

Permissible Concentration in Wat.r: Water Quality criteria document for
PAH published in final 1112/80. Total PAH addressed. A concentration of PAH
2.8 nglll is estimated to limit a cancer risk to one in a million (EPA).

Harmful Eff.cts and Symptoms: B (alP has produced tumours in all of the
nine species for which data are reported following different administrations
inclUding oral, skin and intratracheal routes. It has both a local and a syst.mic
carcinogenic effect. In sub-human primates, there is convincing evidence of the
ability of B(aIP to produce local sarcomas following repeated subcutaneous
injections and lung carcinomas following intratracheal instillation. It is also an

. initiator of skin carcinogenesis in mice, and it is carcinogenic in singleodese
experiments and following prenatal exposure.

In skin carcinogenesis studies in mice, B(alP was consistently found to pro'
duce more tumouTS in a shorter period of time than did other polycyclic Iro.
matic hYdrocarbons, with the possible exception of CBla,hlA. In a dose.re.
Sponse study involving subcutaneous injection in mice, the minimal dose at
which carcinogenicity was detected was higher for 8/a1P than for CBla,hlA Ind
for Me. However. the latent periods were shorter for B/aIP than for OB/a,hIA.
In studies using intratracheal administration, B lalP appeared to be less effective
than 7H·dibenzo/c,g)carbazole in the hamster (11.

No epidemiological studies on the significance of B(a)P exposure to man Ire
available, and studies are inSUfficient to prove that B la)P is carcinogenic for man.
However, cOII·tar and other materials whiCh are known to be carcinogenic to
man may conti in B la)P. The substance has .Iso been detected in other environ-
menul situations.
R.f.r.nces
(11 JARC Monogreph. on the EII.Iu.tion of c.~/no~nle Rlsleof C"-mir:MI to MM.

lIOl. 3, rARC, Lvon, Fr.ncI, pp 91.136119731.
121 See RlfeNlnce (A~21. Also _ rtferlnce IA~"1.
(31 United Nation. Environment Progflmme, Inr.rn.tlollli Regi,r-, of /'or-nU-lIy Tode

Ch.mlc.I" Gene"., Swiuerllnd 119791.
14) United Nltions Environment Programme. Ilfl'rcL.I FII. 1983, Vo!.I, PP VlIJ121-

22, GeneVII, Swiuerl.nd, Internltlon.l Register of Potl"tl."V Toxic C,*",1c:eI1
(1984),

I eal effects re-

lied.
Ills and apron

Ieand flush to
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managemenl or Ihese 'ires can
gre ..lIy reduce possible human
exposure (EPA ORO. 1984). EPA
esllmlled Ihal aboul 12 million
persons wilhln 12 miles 0' three
exlsling and nine projecled
commercial Incinerators may possibly
be exposed 10 releases or
polychlorinated biphenyls in lhe air. In
1977, NIOSH estimated thai 12,000
workers had polenlial occUP..tional
exposure as a result 01 polychlori-
na'ed biphenyls in Ihe work
llnvlronment (NIOSHb. 1977b).

REGULATIONS
The CPSC received a pelition to

declare sewage sludge products
containing polychlorinated biphenyls
hazardous SUbstances. CPSC did no.
take action based on an anliclpated
EPA determina.ion on this maller.
EPA regula'es polychlorinated
biphenyls under 'he Clean Waler Act
(CWA). Comprehensive Environ-
menIal Response, Compensalion,
and lIabilily Acl (CERClA), Federal
Insecticide, Fungicide, and
Rodenlicide ACI (FIFRA), Resource
Conservalion and Recovery ACI
(RCRA), SuperfUndAmendments and
Reaulhorizalion ACI (SARA), and
Tode Substances Control ACI
(TSCA). EPA has established waler
quality criler!a and a loxic pollulant

• ellluent standard under CWA. These
Chemicals are subjecl to reporling
requirements under CWA, CERCLA,
and SARA. EPA eSlablished a
,'atutory reportable quanlity (RQ) 01
10 Ib lor polychlorinaled biphenyls
uroer CERCLA but lowered Ihe linal

AO '0 1 It) ror Ihese chemicals ancr
speclflcally for seven commercial
mlxlures 01 lhem. EPA banned Ihe
use 01 Ihese Chemicals in P8s!icldes
under FIFRA. Certain specilic
disposal practices 01 sludges
conaaining polychlorinated biphenyls
are prohibiled under ACAA. Based
upon carcinogenicity, EPA published
a Maximum Conlaminanl level Goal
(MClG) of zero and a maximum
contaminant level (MCL) of 0.0005
mgJl for Ihese chemicals under lhe
Sale Drinking Waler Acl (SDWA).
Under TSCA, EPA banned
manufacturing, processing, and
dislribullon 01 polychlorinaled
biphenyls and promulgaled mal1leliog
and disposal rules. EPA has
eSlablisheIJa polYChlorinatedbiphenyl
Spill Cleanup Policy under TSCA.
Under lhe Clean Air ACI (eM), EPA
assessed air poilu lion sources 01
polychrorinaled biphenyls and is
considering Ihe need lor regulation 01
emissions Irom incineralors, Ihe only
sourCe lor WhiCh conlrors may be
essenrial. FDA regulales polychlori-
nated biphenyls under the FOOd,
Drug, and Cosmetic ACI (FD&CAj,
ellablishjng tolerances lor poly.
chlorinaled biphenyls in several fOOdS
and in leeds lor fOod.produeing
animals. The lole,ances are 1.5 ppm
(Ial basis) in milk and manufaclured
dairy produels. 3 ppm (Ial basis) in
poullry, 0.3 ppm in eggs, 0.2 ppm in
linished animal leed. 2 ppm in animal
leed componenls of animal origin, 2
ppm in lish and shelllish (edible
portion), and 0.2 ppm in inlanl aOd
junior 100ds. FDA established aClion
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levels ell 3 ppm (ral basis) In fed meat
and 10 ppm In paper lood-packaglng
malerial. NIOSH has recommendtld a
ceiling exposure 01 1.0 J.lgm3 In Ihe
workplace. OSHA adopted per-
missible exposure limits (PEls) or 1
mg/m3 as an 8·hr time-weighted
average (TWA) lor chlorodlphenyls
containing 42% chlorine and 0.5
mg/m3 as an S-hr TWA 'or
chlorodiphenyls conlaining 54%
chlorine. These standards were
adopled by OSHA 'or loxic errecls
olher Ihan cancer. OSHA also
regulales polychlorinaled biphenyls
under Ihe Hazard Communicalion
Standard and as Chemical hazards in
laboratories.

Indeno(t ,2,3-cd)pyrene (193-39.5),
and S-melhylchrysene (3697-24-3)
(IARC V.3, 1973; IARC V.32, 1987:
tARC S.7, 1987).

When administered by gavage,
benzlajanthracene induced papillo-
mas 01 the 'orestomach in mice. In
another gavage study, benz(ajanlhr.-
Cene Induced lung adenomas and
hepalomas In mice. When
administered loplcally, benzola)-
aOlhraceneindl.lc;edskin papiJ/omas in
mice. When administered by a single
subculaneous injeclion, benzla]-
anlhracene induced sarcomas in adull
mice and pulmonary adenomas and
adenocarcinomas in newborn mice.
When adminislered by bladder
implantalion. benz[a)anthracene
induced local carcinomas in mice
(IARC V.3, 1973).

When administered topically,
benzolillluoranthene induced skin
papillomas and carcinomas in remale
mice_ When inj~ted directly inlO the
pulmonary Iissues 01 female rats,
benzoCi)lIuoroanlhene and benzo(kJ.
lluoranlhene induced squamous cell
carcinomas. When administered
lopically, benzo(kJlluoranlhene was
aCliveas an inilialor of skin tumors in
lemale mica. When adminislered by
subculaneous injeclion, benzolkj.
IIuoranlhene induced local sarcomas
In mice 01 bOlh sexes (IARC V.32,
1983).

When adminislered by gavage,
benzo[ajpyrene induced malignanl
and benign loreslomach lumors in
mice and hamSlers and mammary
lumors in lemale ralS. When
adminislered in lhe diel, benzola]-
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POLYCYCLIC AROMATIC
HYDROCARBONS. 15
LISTINGS

CARCINOGENICITY
There is sullicienl evidence lor Ihe

carcinogenicity 01 the following
polyCyClic aromatic hydrocarbons
(PAH~) in experimeOlal animals:
benz(a)anlhracene (56-55.3).
benzolbjlluoranlhone (205-99-2).
benzolijlluoranlhone !205-S2-3),
bllnzo(k)lIuoranthene (207-0S-9).
benzolajpyrene (50-32.S),
djbenz(a,hjacridin~ (226-36.S),
dib~nzla.jJacrjdine (224-42-0),
dibenz(a.hlanlhracen~ (53-70-3'. 7H-
dibenzo[c,g)carbazole (194-59.2).
dlbenzola ,elpyrene (192-65-4),
dibenzo(a.hJpyrena (169-64-0),
dibenzo(a,ilpyrene (189-55-9).
dibenlo(a ,I/pyrena (191-30.0),
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pyrene Increased Ihe Incidenc;e of
forestomach tumors and Induced lung
adenomas In mice. When admin-
Istered 10plcally, benzo(aJpyrene
Induced skin carcinomas and
papillomas In mice. rals. guinea pigs,
and rabbilS. When administered by
inhalalion, benzo(alpyrene induced
lracheal papillomas and carcinomas
in hamslers and squamous cell
carcinomas 01 the lung in rals. When
admlnlslered by lnllalracheal
Inslillalion, benzo(a)pyrene Induced
lung lumors 10 rals, tracheobronchial
tumors in hamslers, and squamous
carcinomas ot Ihe lung in two 01 sb'
subhuman . primales. When
administered by subcutaneous
Injection, benzo[aJpyrene induced
local sarcomas in rats, hamslers.
guinea pigs, newls, sUbhuman
primales, and adull mice; hepatomas
and lung adenomas were produced in
newborn mice. When adminislered
by inlraperiloneal Iojeclion, benzoLa}-
pyrena induced abdominal fibrosarco;
mas In mice 01 bOlh sexes and
mammary and ulerine carcinomas in
rals. "When administered by
Intravenous Injeclion, benzolajpyrene
induced mammary carcinomas in
female rals. When adminislered by
Inlrabronchial implanralion, benzo(al-
pyrene induced local tumors in rals.
When admlnislered by subculaneous
or intraperitoneal injections 10 mice at
the 11th, t 31h, and 15th day ot
pregnancy, benzo(aJpyrene increased
Ihe incldunce ot lung adenomas and
Initialed skin carcinogeneSis in the
ottspring (IARC V.3, 1973).

..•-. •.- .

When admlnislered loplcally.
benzo[b)tluoranlhene Induced skin
lumors in mice (IARC V.3, 1973).
When adminislered by subculaneous
injeclion. benzo[bJlluoranlhene
Induced local sarcomas In mice.
When adminislered topically,
cfibenz[a,hlacridine induced skin
lumors, When adminislered by
inlravenous injeclion, dibenzla,h)_
acridine increased Ihe inCidence of
lung lumora in mice (IARC V.3. 1973).

When adminisle,ed topically,
dibenz(a.jJacridine induced skin
lumors in mice. When adminislered
by Subculaneous injeclion, oibenz[a,jJ-
acridine induced local sarcomas and
increaseCi Ihe incidence 01 tung
lumors in mice (IARC V.3, 1973).

When adminislereCi in Ihe diel,
dibenzla,hjanlhracene induced
squamous cell carcinomas and
papillomas of the loreslomach in
mice. Wilen administered as an Olive
oil emulsion in place 01 the drinking
waler. dibenz[a,hJanthracene inducud
alveologenic carcinomas 01 Ihe lung
and hemangioendolheliomas in mice
01 bolh sexes and mammary
carcinomas In lemale mice. When
adminislered by inlralracheal
injection. dibenz(a,hlaOlhracene
induced lung squamous cell
carcinomas in rals. When
administered by subcutaneous
injection, dibenz(a,hlanlhracene
induced local sarcomas in rals,
guinea pigs, pigeons. lowl, adull mice,
and nuwoom mice; Ihe incidence 01
lung adenomas was increased in
newborn mice. When injecled directly
into lung lissues, dibenz(a.hJ-
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anlhracene induced lung adenomas.
When Injected Into the kidney oIlrogs,
dibenzla,hJanthracene Induced renal
adenocarcinomas. (IARC V.3. 1973).

7H-Dibenzo(c,g)calbazoJe induced
subcutaneous injeaion site lumors in
rals. When adminlslersd by gavage,
7H·dibenzo[c,glcarbazole Induced
foreslomach papillomas and
carcinomas and benign and malignant
hepatomas in mice. When
admlnlslered by intralracheal
injection. 7H·dibenzO[C,glcarbazole
induced respiralory Iract lumors in
hamslers (IARC V.3, 1973).

When adminlslered topically.
dibenzola,elpyrene, dibenzo[a.h)-
pyrene. dibenzo(a,il pyrene. and 5-
muthylchrysene induced Skin lumors
in mice. Dibenzola,hlpyrene also
inducsd skin lumors in ralS. These
tour compounds and dibenzo[a,ll'
pyrene induced tocal sarcomas In
mice when admlnlslered by
subculaneous Injection (IARC V.3.
1973).

An IARC Wo~ing Group conckJded
Ihal there were no adequale dala
available 10 evaluate Ihe car-
cinogenicity ot PAHs in humans
(IARC V.3. 1973; IARC V.32, 1983).
However, Ihere are a number ot
epidemiologic and mortality sludies
that show increased incidences of
cancer in humans exposed 10
mixlures 01 PAHs (ATSDR, 1987b).
Monalily studies have demonstraled
thai exposure to coke oven
emissions, which contain a variely 01
PAHs, caused increased incidences
01 lung and genitourinary cancer
mOrlalily In coke oven workers (see

Coke Oven Einlssions. p. 791) (IARC
V:34, 1984; Lloyd, 1971; Redmond el
at. 1972). Workers exposed 10
creosote containing numerous PAHs
developed Skin lumors (se8 SoOl5,
Tars, and Minerals Oils, p. 796).
Exposures 10 olher chemical mixtures
thai contain PAHs, such as cigarette
smoke. coal lar, coal lar pilch, and
bitumens. have been assodaled with
increased incidences 01 king cancer in
humans. Dermal exposure to coal lar
and shale oils containing PAHs have
been associated wilh Increased
incidences 01 skin lumors in humans
(IARC V. 35. 1985: 1985; ATSDR,
1987b).

PROPERTIES
The 15 PAHs lisled oceur as

needles. plales, crystals, leaflels, or
prisms ranging from colorless 10 pale
yeUow to golden yellow. Four 01 Ihe
1S PAHs, benz(alanthracene,
dibenzo[a,llpyrene. indenol',2,3-
cdlpyrene, and 5.melhylchrysene.
show lIuorescenCe ranging from
greenish yellow to brillianl bluish violel
10 brown. Solubilily characlerislics
vary lor each PAH. but in general they
are slightly soluble 10 insoluble in
elhanol, and are soluble 10 slightly
soluble in acetic acid, benzene, and
acelona. Several PAHs are soluble In
loluene. xylene, 1,4-dioxane. and
olher organic $OtveOis. Some of Ihe
PAHs are soluble In mineral and/or
olive oil. and dibenzla,h/antnracene is
SOluble in cyclohexane. PAHs are
insoluble in dlelhyl elher and
pelroleum elher, and most are
InSOluble in waler. When healed 10
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decomposilion. benzo(aJpyreneemits
acrid smoke, and benzo[jJlluor.
anlhene, benzo(kJlluoranthene
dibenz(a.hlanthracene, and 5:
melhylchrysene emM acrid Smokeand
Irritating fumes. Dibenz(a,hJacridine
dibenz(a,lJacrldlne. and 7H~
dibenzo(c,gJcarbazole emU toxic
nUrogen oxida (NOx) fumes when
haated to deco"l'Osilion.

USE
Twelve 01 the 15 PAHs are USed

only In biochemical, biomedical,
laboratory, and/or cancer rasaarch.
There are no known uns or
applications for the remainlng three
PAHs. dibenzo(a,hlpYrene. dibenzo-
(a.llpyrene, and S-melhylchrysene
(IARC V.32, 1983). .

At least 8 of the 15 PAHs are
present In ooal tar which Is used as a
fuel In the Sleel'lndustry In open-
hearth and blast furnaces. Coallar is
also used In the clinical treatment 01
skin disorders such as eczema
dermalitis. and psoriasis. Coal tar i~
dlslilled 10 produce a variely 01 coal
lar products Including coal lar pilch
and creosote. Al least 6 of Ihe 15
PA.Hs are preG.nt in coal lar pilch
which Is used primarily as a bindar lor
aluminum smelling electrodes in Ihe
aluminum reduction process. Coaltar
pilCh Is also used in rooling, surlace
coatings, !or pilch coke produclion.
and a varl~lIy 01 olher applications
(IARC V.35, 1985). AI least 2 ollhe
15 PAHs are found in creosote whictr
Is used to preserve railroad ties
marine pilings, and telephone and
telegraph poles. Some Creosole is

used lor tuel by steel producers
(NIOSHa. 1977). At least 3 of the 15
PAHs are present In bitumens and
asphall which are used tor paving
lQads, for sound- and water-proO'ing.
and coaling pipes.

PRODUCTION
Elghl 01 the 15 PAHs are nor

produced for commercial use in Ihe
United Stales (IARC V.32, 19831.
The remaining seven PAHs, benz[aJ'
anthracene, benZO[bj-lIuoranlhene
benzolk)lIuoranthene, benzo[alPY~
rene. dibenz!a,hjanlhra-cene. di-
benzo[a,eJpyrene, and Indeno(1.2,3-
CdJpyrene,are produced primarily lor
research purposes. The 1979 TSCA
Inventory reported 0", producer with
no staled volumes 0' benz!ajanlhra-
cene and dibenz[a,h-janlhracene in
1977 (TSCA, 19791. Indeno(1,2,3.
cdlpyrene is lisled in Ihe TSCA
Invenlory, but produclion and Import
vOlum~s are not given. Analytical
grade Indeno!l,2,3-cd)·pyrene is
ploduCe~ by one domestic company
lor use In laboratory investigations
(Chem Sources, )986). The TSCA
Inventory reporled one U.S. manul.
acIurer 01 benzo(aJpyrene.....ith a C81
Aggregate production of less lhan 1
million lb. Several specially chemical
companies distlibule benzlaJanthra-
cene tor research purpOSlls in
quantilies ranging Irom 1 to 5
g.Benzolb}lIuoranrhene is available
from $Omllspecially chemical 'inns in
quantilies 01 25 10 tOO mg. Oibenz.
(a,hlantllracene and benzolaJ-pyrena
are also available Irom some specially
Chemicalcompaniesin quanliHes01
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100·500 mg and 100-1,000 mg.
respectively. aenzo[k]lkJoranthene Is
produced In the United Stales by one
company tor use as a re.earch
chemical (TSCA, 1979; Chem
Sources, 1986).

All 15 PAHs form as a resull of
incomplete combustion 01 organic
compounds. The primary source of
PAHs In air Is lhe Incomplete
combuslion of wood and fuel for
residential heating. The PAHs are
found In gasoline or diesel motor
vehicle exhaust, by-products of open
fires or reluse burning, coal lat, coal
tar pilch, coke tars or coke oven
emissions, creosote, minerai oils.
bitumens, Induslrial smoke and sool,
cigarell. and cigar tobacco and
smoke, lar, or smoke condensates,
and charcoal-broiled foods.
Benzola)anthracene is found in
gasoline and diesel exhaust. cigarelle
smoke and smoke condensate, amino
acid, fally acid. and carbohydrate
pyrolysis products, coal tar and coal
lar pilCh. asphall, sool and smoke,
wood smoke, coal combusllon

.emissions, commercial solvenls,
waxes. mineral oil. and creosote.
Benzolb)lIuoranlhene Is lound in
gasoline ellhausi. lobacco leaves.
cigarelle smoke, carbohydrales,
amino acid and 'any acid pyrolysis
producls. coal lar. and soot.
Benzolillluoranthline is lound in
cigarellll limoke, gasoline exhausl,
coal smoke, oil heat llmissions, used
molor oils, crude oils, and coal lar.
BenzolkJlluoranlhene is found in
cigarelle smoke, gasoline exhaust,
coal and oil combuslion emi5sions,

coal lar, Iubticatlng oUs, used motor
oils, and CRlde oils. Benzo[aJpyreneis
found In gasoUne and dleul.exhaust,
clgaretle smoke and smoke conden-
sate. pyrolysis products 01 carbohy·
drates. amino acids. and fatly acids.
coal tal and coat tar pitch. loot and
smoke, petroleum uphall. creosole
011. shale 011, and commercial
sow.ms. Dibenz(a.h)acrldine is fOund
in cigarene smoke condensate. coal
combusllon emissions, petroleum
relinery incinerator emissions. and
coal iar pitch. Dibenz[a,jJacridine is
tound in gasoline exhaust, cigarettes
and cigarette smoke condensates.
coal combustion slack ellluents.
petroleu m relinery Incineralor
ellluenls, and coal lar pilCh.
Dibenz(a.h)anlhracene is lound in
gasoline exhaust, cigarelte smoke
condensale, 5001,and coal tar. 7H·
Dibenzo(c,gjcarbazole Is tound in
cigarelletar. Dibenzo(a.eJpyreile is
lound In fossilluels. tobacco smoke.
and gasoline exhausl. Dibenzo(a.h]·
pyrene may be found In engine
exhaust. cigarelle tar. and coal lar
pilch. Dlbenzo(a,ijpyrene may be
lound in aulomobile exhaust, cigarene
smoke, and coal tar. Oibenzo[a,IJ·
pyrene is 'ound in lossil fuels.
cigarelle smoke, and coal gasllicalion
prOdUCIS.Indeno(1.2.3-cd)pyrene is
found In automobile and diesel
exhausl, ciga18l1esmoke condensale,
benzene and pyren. pyrolysis
prOdUcts,5001, coat tar and coal lar
pilCh, and petroleum asphalt. 5·
Melhylchrysene Is found in gasoline
ellhaust and tobacco smoke. Other
sources 01 incldenlally generaled
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PAHI Include coal and Coal
COmbultlon, pelloleum ,elln.,y
Incineralors, 'oresl lires, Incomplele
COml:K.lslion of diesel and kerosene,
1001, and marijuana Imoke, vol.
canoe.. "'ale Oil. and CI'Ude oil (/ARC
V.32, 19aJ: KUk·Olhmer V.11, 1980;
ATSDR, 1989).

Ploducllon dala for lar, la, pilch,
creosol., mine,a' oils. and coke which
COntain various PAHs ar. lncJuded in
their respeClive pro/iIBs in Ihis Annual
Report (see Coke Oven Emissions, p.
791. and SOOls, Tars. and Minera/
Oils. p. 796).

EXPOSURE

The pli~alY roules 01 potenlial
human ,xposure 10 PAHs a,e
Inhalation 01 polluled air, wood
smoke. and lobacco smok., as well
as Ingesllon of conlaminaled wale,.
foods'utls. and fOOds nOrmally
conlalning microgram quanlilies 01
PAHs. FOOds 'CltIocr10contain minule
quanliliu o. benz/aJanlh,acene,
benzO{jJIluo,anthene, benzolaJPyrene,
dibenz{a.h/anlhracene. 0' indeno-
(1,2.3-Cdjpyrene Include: smoked,
balbecued. or charcoal·broiled 100ds,
vegelables and vegelable olls.
marga,ines, roasl coftee and COllee
POwders. fresh sausages, cereals.
grains, Il<u.Ir,bleads. meals, sealClOd.
hulls. processed 100ds. and
beverages. Potenllal human expoSure
may also occur through ingestion 01
drinking water. surlace waler. rain
waler, sewage waler, sublerranean
water, aocr sea waler cOnlamioared by
Certain PAHs (IARC Y.32, 1983).
PAHs have been delec/ed al low

levels in some drlt*ing waler SUJlPIiII
as WIll as in Iresh and sea wacer it
Ihe Uniled Siaies (IARC V.:W. 1984).
Inhalallon 01 dusl. SOOI. or vehide
exhausl conlamlnaled by PAH ...
another rOUle 01 POSsible exposUrL '.
POlenUa/human exposure 10 PNq .:.
may also OCCUrby dermal COOlaca... ";
PAH-conlalning prOduCls such .a
creosote'lrealed wood prOducla.:'
aSphalt rOads. or coatlar. Consume..
may be expOsed 10 PAHs Ihal ...
present in dermalological prepa,.
lions containing coa'lar (IARC Y.35,
1985). PAHs do nol uSually enterlha
body through Ihe skin under nomw
condilions; however, small amounta
could enter the body illhere is COnlaet
with products or oils comaining high
COnceOlrallons 01 PAHs.

Senzo(a/pyrene OCCursas a PfOQH:s
01 COmbuslion, with stationary sou~
releasing an eSlimated 1.8 millbn b
per year. The Sources lor 96% of the
benzo/ajpyrene ,eleased ar6 COil
reluse piles, outcrops. abandoned
coal milles, Coke manulaClur •• and
residemia' eXlernal combusllon 01
bilUminous aocr amhracite coals (~.
Olhmer Y.',. 1980). The monitoring
01 several air pollulion Sources 0'
dibenzla,hlacridine Showed concen-
Iralions 01 17 mOl 1,000 m3 in coal
combuSlion Slack etlluenlS. 0.01
1TIg/1,000 m3 in air poUuled by coallar
pilCh, < 0.12'0.7 mg/l,OOO m3 in
pelroleum' relinery inCinerator
etlluellls. and 0.01 ~gll 00 cigarelles
smoked in cigarelle smolle
condensate ('ARC V.3, 1973).
Dibenz[a,l/acridine has been deleCled
in concenlfalions 01 2 mg.tl.000 m3 in
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i;,"O!»A contlustion stack effluenls, 0.15-
';I!~;1.8 119'1,000 rri3 in petroleum rellnery
~t... rator elflueOls, 0.001 mg/1,OOO

:,., ~ air polluted by coal ~r pitch, up
'ID 300 J.lglkgin automobile exhiuSl.
.... 0.27 J.lg/100 clgareues smoked.
aenzolbjlluoranthene has been

. dll8cted In a lUted bed gasifier 01 a
'co •• gasification plant al a can-
'CilfJlralion 01 140 J.lglg. II has also

~"'n found In cigareue smoke al4-22
}lIlgIdgarelt. smoked. BenzJalanthra-
~'CIIfl8 and dibenzla.hlanthracene have

,Ji- ~n delected in clgarene s~ke al
~' CIOflC8n1rations of 20·70 mg!clgarelte
.. smoked and 4 mg/cigartlte smoked,

.. " "$pllC1ively (IARC Y.32, ~983). 7':f-
.. Dibenzolc,glcarbazole ,IS found In

dgarelte lar in COllCenlrahons 01 0.07
pgf100 cigarettes smoked (IARC V.3.
1973).

Ther, is potential occupational
exposure to PAHs lor wOlkers ac coal
tar production plants, coking planls.
c:oaI gasilicalion snes, smoke hou~es,
loundries, aluminum production
planls. bitumen and uphall
production plants. road an~ rool
'aulng operalions, ~~~Icipal
incineration sites. other faCllllles thai
bum c:arbonaclous matenals, and L'l
),lIchens where high-lemperature
kyers and bloilers are used 'AT~DR.
1987b). The National Occupallonal
Exposure Survey (1961·'9,83)
estimated that 28 workers polenflally
were exposed 10 benz/aJanlhracen~
Ihrough actual use 01 Ihe co~~ocr,
896 tOlal workers, including 299
lemales, polentially were exposed 10
benzo(a!pyrene Ihrough aclual use 01
the compound (NtOSH. 1984). The
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National OCcupational Hazard SUrvey,
conducted by NIOSH from 1972 (0
1974 esllmaled Chat about 210,000
wo~rs were POlentiafl~ exposed to
dibenzofa,hlpyren •• dlbenzo[a,ij-
pyrene. and lnd.no[l,2,3-cdjpyren.
from inhalation 01 asphatt vola Illes,
coallar pitCh volatiles, and tc*,. oven
emissions. An unspecified additional
number 01 wolkers may POSSibly h~ve
been exposed to PAHs by corN)ustlOn
products I,om lue. oil, diesel tuel,
kerosene. aocr wood (NIOSH. '.976).

The U.S, Oepartmenl 0/ AglIQJllu,re
estimaled lhat about , 00 commerCIal
thermal and dip-Irealment work~rs
have consiSlently high potential
inhalation exposure to creosole,
which conlains benz(aJanthrac.ne.
benzo/alp)'ren •• and dlbenzfa,~I'
anthracene. About 4.000 commerc181
pressure-Irealmenl workers were
eSlimaled 10 have occasional high
potential inhalation .ll.posure to
creosole. Skin COnlaCl w~h creosote
was classilied as minimal, except
among mainlenance workers, .WhO
were eslimated to have occasional
high potential exposure (IARC V.35.
1985). The Nallonal Occupational
Hazard Survey eslimated lh~t 2
million worke,s were pOlenlJally
exposed to bilumens aocr 33.000 were
potentially exposed 10 bitumen lurnes
in the workplace. The majorily 01 the
worke rs polentially exposed 10
bitumens are employed in highway
and slreel consiruction. roo'ing and
sheel-melal operalions, and steel
mills (NIOSH, 1976).
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REGULATIONS
The CaJl:lnogen Assessment Group

at EPA has designated most 01 the
PAHs as potenlial carCinogens. As a
reSUll, EPA regulales the PAHs under
the hazardous waste disposal rule of
the Resource Conservation and
Recovery Act (RCRA). The Com-
prehensive Environmvntat Response,
Compensation, and liability Act
(CERCLA) has established reportable
quantities (ROs) for most 01 the
PAHs. Water quality criteria sel by
the Clean Water Act (CWA) also
acld1ess all PAHs. EPA has included
some PAHs on a lisl of priorily
hazardous chemicals subject to
reponing ,equirements under 'the
Supe"und Amendments and
Reauthorization Act (SARA). There
have been few attempts to devvlop
occupalionat exposure standards lor
specilic PAHs. Howeve" for coal tar
prOducts. NIOSH rvcommended a
workplace standard of 0.1 mgtm3 as a
10·hr timv.weighled average (TWA).
OSHA lndireclly limils VXposure to
PAHs by requiting that Occupalional
exposu,v 10 coal lar pitch Volatiles not
8lCceed 0.2 mgtm3 as an 8·hr TWA. In
another anvmpt to minimize fhe risk 01
wort!place exposure to PAHs, OSHA
promulgated a permissible upOsure
Hmit (PEL) 01 < 0.15 mglm3 as an 8.hr
TWA lor coke Oven emissions. OSHA
atso regUlates PAHs under the
Hazard ComlTlJnication Standard and
as chemical hazards in laboralories.

PROCARBAZINE HYDRO-
CHLORIDE
CAS No. 366-70-1

CARCINOGENICITY
There is sullicivnt evidence for Ihe

carcinogen icily 01 procarbazine
hydrochloride in experimental animals
(NCI 19, 1979; IARC V.26, 1981;
IARC SA. 1982; 'ARC S.7, 1987).
The generic name procarbaZine Is
used Interchangeably wilh procarb.
azine hydrochloride in Ihe liIeralure,
and since only procaroazine
hydrochloride is prOduced, iI was
assumed 10 be procarbazine
hydrochloride under Sludy. When
adminlSlvred by repealed Intraper-
itoneal Injection, procarbazine
hydroChloride induced Olfactory
neuroblastomas, adenocarcinomas of
Ihe mammary gland, and malignant
lymphomas, lymphocytic Iype, in rals
01 bOlh sexes, and Olraclory
neuroblaSIOmas in mice 01 bolh sexes
and ulerine adenocarcinomas in
temale mice. When administered by
gavage, the compound Induced
Ivukemia and benign tumors 01 Ihe
lung in mice 01 both Sexes and
adenocarcinomas or carcinomas 01
the mammary gland in lema Ie rals bul
not in male rats. When admlnislered
by repealed inrravenous injvctions.
the compound induced three renal
sarcomas and two intra.abdominal
spindle cell sarcomas in male lals,
Male and lemale monkeys, including
Rhesus, cynOmolgus and Allican
green mOnkeys, were given
procarbazine hydrochloride by
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subcutaneous, 1n18rvenous, and oral
routes. Rhesus monkeys developed
acute myelogenous leukemia.
Cynomolgus monkeys had leukemia
or Iy~homa, and InJltiple hemangio-
sarcomas. The rarily of neoplasms.
and In particular leukemias (none in
control monkeys In that colony"
strc,ngly suggests that procarbazine
induced the tumors.

An IARC Working Group reponed
that there were no adequate data
available to evaluate the carcinogeni.
city of procarbazine hydrochloride in
humans as no epidemiologic study 01
procarbazine as a single agent was
available. In various cOmbinalions
wilh other chemotherapeutic agents
given tor Hodgkin's disease. pro-
carbazine use has repealedly been
shown to lead to Ihe appearance 01
acule non lymphocytic leukemia.
These comblnalions usually also
Include nitrogen mustard, an
a!kylaling agent whicl'l is also a polent
animal carcinogen, and Ihese many
obervalions do not permit conclusions
about the independent e"eeI 01 either
drug.

PROPERTIES
Procarbazine hydrochloride is a

while·to-pale yellow cryst.alline
powder wilh a slighl odor. It is soluble
bul unslable in water and aqueous
solulions. When heated to decom-
posHion, it emils very toxic fumes 01
"ilrogen oxides (NOx). It is availablv
in lhe Un~ed Siaies as a USP grade
conlaining 98,5%'100.5"1. active
ingredient

USE
Procarbazine hydrochloride Is used

in human medicine as an antineo.
plastic agent. It is used In com.
blnation wllh other anlineoplaslic
agents to treat Hodgldn's CSiseaseand
Is al$o used 10 treat malignant
melanoma. non· Hodgkin's lymphoma,
and small-cell carcinomas 01 the lung
(IARC V.26. 1981). FDA appmved Its
use In 1969, indicating that the drug
should be used as an adjunct to
s1andarct 1herapy.

PRODUCTION
The USITC idenlilied Iwo U.S.

prOducers 01 procarba;,:ine hydro-
chloride in 1988, bul no producllon
data were reported (USITC, 1989).
The USITC reponed that two U.S.
companies produced an unknown
quantily 01 procarbazine hydrochloride
in 1986 (USITC. 1987). No other
production, impon. or export dala
were available. The 1979 TSCA
Inventory repotted no production dala
'or procarbazine or its hydrochloride
(TSCA. 1979).

EXPOSURE
The primary roules 01 potential

human exposure 10 procarbazine
hydrochloride are Ingeslion. in-
halalion. and dermal contact. Fo,
palients receiving lhe drug, the usual
Inilial dose ot procarbazine hydro-
chloride is 2·4 mg/kg body weight
daily given orally in divided doses for
1 week, then 4·6 rnglkg body weighl
dally, until signs 01 bone marrow
depression occur. Aller bone marrow
recovery. tlealment is resumed al a
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5. KAHOFACTtJllE, IXPOaT, USE, ANII DISPOSAL

5 •1 OVERVIEV

B[a]P is on the Toxic Substanc~s Control Act (TSCA) Chemlcal
Inventory (EPA 1979b), which lists chemicals (as defined by TSCA) that
have been manufactured, imported, or processed for a commercial purpose
in the United States since January I, 1975. Data from the TSCA Inventory
indicates that the aggregate production of B[alP 18 <1 million lb. B[a]P
also occurs in fossil fuels and as a result of the incomplete combustion
of fuel and WOod. Bla]P is available as a research chemical from some
specialty chemical firms. B[aJP and other polycyclic aromatic
hydrocarbons are found in coal tar and In ~he creosote oils and pitches
formed from the distillation of coal tars. Coal tar pitch is primarily
used as a binder for elect~odes. Creosote is primarily used as a wood
preservative. Coal tar is also used as a therapeutical treatment for
skin diseases (e.g., psoriasis). PAMs are also found in limited amounts
in bitumens and asphalt.

5.2 PRODUCTIOR

The primary current source of 8[a]P In aIr is combustion of wood
for residential heating (EPA 1985). The production of 8CaiP from this
source is a consequence of incomplete combustion and uncontrolled
release into the air. As a product of combustion, an estimated 1.8
million Ib of 8(a]P is released from stationary sources. The sources for
96' of this amount are refuse piles, outcrops, abandoned coal mines,
coke manufacture, and residential external combustion of bituminous and
anthracite coal.

Crude coal tar i. produced as a by-product in the formation of coke
from coal. Hot gases and vapors that are released from the conversion of
coal to coke are collected in a scrubber that condenses these gases into
ammonia, water, crude tar, and other by-products. A typical coke oven
produces 80' coke, 12' coke-oven gas, 3' coal tar, and 11 crude benzene.
The coal tar Is then distilled to yield a number of chemical oIls.
creosote, and coal tar pitch. The coal tar pItch residue is 40.51 of the
crude tarj creosote is -11.5'. Heavy and light creosote also make up a
small percentage of distillate (HIOSH 1977). Coal tar contains -30 m&/kg
B(aJP: coal tar pitch contains -10 m&/kg B(a)Pj and creosote all
contains <0.01 _&!kg Bra]p (EPA 1985) .

As of 1981, the world output of crude coal tar was 1.8 x 107 metric
tons: 1.4 x 107 .etric tons was of coke-oven origin. In 1980, the U.S.
production of crude tar was 2.4 x 106 metrIc tons. Creosote 011
production in the United States in 1981 vas estiaated to be 5.1 x 105
metric tons. The coal tar Eitch production in the United States In 1974
Vas estimated to be 1 x 10 metric tons (HcNeil 1983).

1- 849530104
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Bicumen5 and asphalt are.derived from crude oils. ASphalt is a
mixture of bitumen vith mineral material. (IARC 1985). Bitumen samples
have been reported to contain between 0.1 and 27 m&/kg BCa)p (IARC1985).

S.3 IKPOI.T

In 1985, the United States imported a total of almost 12 million
gal of creosote oil from the Netherlands, France, Vest Ce rmany , and
other countries and almost 185 million Ib of coal tar pitch. blast
furnace tar, and 011-ga. tar fro. Canada, MeXico. Vest Cerm.ny. Asian
countries, Australia, and other countries o(USOOC 1986).
5.4 OS!

B[a)P has some use as • res.arch chemical. It is available from
some $peclalty chemical firms in quantities of 100 Dg to 1 ! (AldriehChemical Co. 1986).

Coal tar pitch Is removed from the tar atill as a residue. The rat.
of feeding and firing of the still regulates the viscosity of the tar.
Coal tar pitch is primarily used as a binder for electrodes in the
aluminum reduction process; it is used Co bind the carbon electrodes
used in the reduction pot. (NIDSH 1977). In North America. coal tar
pitch is also used as the adhesive in membrane roofs (HcNeil 1983).

Almost 99, of creosote produced is sold to wood preservation
plants; from 0.1 to 0.2\ is sold to indiVidual customers (NIOSH 1977).
Creosote is used in the preservation of railroad ties, marine pilings,
and telephone and telegraph poles. Some creosote i. also consumed a•
fuel by steel producers CHIOSH 1977).

Coal tar is also used in the clinical treatment of skin disorders
(e.g., eczema, dermatitis, and psoriasis). The use of dermatological
coal tar preparations is ektensive (NIOSH 1977) •

Bitumens and asphalt are primarily used for paVing roads,
waterproofing and roofing, electrical insulation. sound insulation, andpipe coating (lARC 1985) .
5.5 DISPOSAL

Following s.all input of 8(a}P from coal.tar creosote, 0.36 mg/L
BlalP has been found in vater raw discharge from timber productindustries in 1978 (EPA 1985).

Total B[a]r wastewater discharge in 1978 froD eoke.maklng
operations vas reported as 3 metric ton. (EPA 1985).
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STATE OF DELA~ARE
SECRETARY OF STATEDIVISION Of CORPORATIONS

FILED 10:00 A" 06/05/1992
722157119 - 2176449

RESTATED
CERTIfICATE OF INCORPORATION

of

The undersigned certify that they are the
Vice Preeident and the Assistant Sec~etary. respectively.
of Union Carbide Industria) G~ees Inc. 0 corporation
organized and existing under the Jews of the state of
Delaware (the ·Corporation~). and do hereby certify as fcJlowsJ

The date of filing of the oriqinel Certificate of
Incorporation of the Corporation with the Secretary of State of
the State of Delaware was October 26. 1988. The original name
of the corporation was ·Union Carbide Industrial Ga ••• Inc.'

Thi. ReBteted Certificate of Incorporation has been
duly adopted in accordance with the applicable provilion. of
Sections 228, 242 and 245 of the General Corporation Law of the
State of Delaware.

The text of the Certificate of Incorporation of ~he
Corporation, D. amended and restated, .hall read in i~s
entirety I' follows:

AR'l'~CLE I

!!m
The name of the Corporation il Praxair, Inc.

ARTICLE II
REGISTERED OFFICE

The addr••s of ita reg18tered office in the St.~. of
Delaware 1s 1209 Orange Street, in the City of Wilmington,
County of New Caltle. The name of the registered avent at such
address 18 The Corporation Trust Company.

849530107
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ARTICLE III
PURPOSE; DURATION

The nature of the business or purposes to be con-
ducted or promoted by the Corporation is to conduct any lawful
business, to exercise any lawful purpose and power &nd to.
engage in any lawful act or activity for which corporations may
be organized under the General Corporation Law of the State of
Delaware, as the same may be amended from time to time. TheCorporation is to have perpetual existence.

ARTICLE IV
CAPITALIZATION

The total number of shares of stock which the Corpo-
ration shall have authority to issue is 525,000,000 shares,
with a par value of $.01 each, amounting in the aggregate to
$5,250,000. Said shares shall consist of 25,000,000 shares of
preferred stock. and 5~O,OOO,OOO shares of common stock.

A. Preferred Stock
1. The preferred stock of the Corporation may be

issued from time to time in one or more series of any number of
shares, provided that the aggregate number of shares issued and
not cancelled in any and all such series shall not exceed the
total number of shares of preferred stock hereinaboveauthorized. . c' . .'

2. Authority is hereby vested in the Board of
Directors from time to time to authorize the issuence of one or
more series of preferred stock and, in connection with the cre-
ation of such series, to fix by resolution or resolutions pro-
Viding for the issuance of shares thereof the characteristics
of each such series including, without limitation, thefollowing:

(a) the maximum number of shares to constitute such
series, which may subsequently be increased or decreased
(but not below the number of shares of that series then
outstanding) by resolution of the Board of Directors, the
distinctive designation thereof and the stated value
thereof if different than the par value thereof;

849530108
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(b) whether the shares of such series shall have
voting powers, full or liMited, or no voting powe~8, andif any, the terms of such voting powers;

(c) the dividend rate, if any, on the shares of such
series, the conditions and dates upon which such dividends
shall be payable, the preference or relation which such
dividends shall bear to the dividends payable on anY'other
class or classes or on any other series of capital stock
and whether such dividend shall be cumulative or non-cumulative;

(d) whether the shares of such series shall be sub-
ject to redemption by the Corporation, and, if made sub-
ject to redemption, the times, prices and other terms,
limitations, restrictions or conditions of suchredemption;

(e) the relative amounts, and the relative rights or
preference, if any, of,payment in respect of shares of
such series, which the holders of shares of such series
shall be entitled to receive upon the liquidation, disso-lution or winding-up of the Co~poration:

(f) whether or not the shares of such series shall
be subject to the operation of a retirement or sinking
fund and, if so, the extent to and manner in which any
such retirement or sinking fund .shallbe applied to the
purchase or redemption of the ~hares of such series· for
retirement or to other corporate purposes and the terms
and provisions relative to the operation thereof;

(9) whether or not the shares of such series shall
be convertible into, or exchangeable for, shares of any
other class, classes or series, or other securities,
whether or not issued by the Corporation, and if so con-
vertible or exchangeable, the price or prices or the rate
or rates of conversion or exchange and the method, if any,of adjusting same;

(h) the limitations and restrictions, if any, to be
effective while any shares of such series are outstanding
upon the payment of dividends or the making of other dis-
tributions on, and upon the purchase, redemption or other
acqUisition by the Corporation of, the Common Stock (al
defined below) or any other class or cla~ses of stock of
the Corporation ranking junior to the shares of such

849530109
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series either as to dividends or upon liquidation, disso-
lution or winding-up:

(i) the conditions or restrictions, if any, upon the
creation of indebtedness of the Corporation or upon the
issuance of any additional stock (including additional
shares of such series or of any other series or of any
other class) ranking on a parity with or prior to the
shares of such series as to dividends ·or distribution of
assets upon liquidation, dissolution or winding-up: and

(j) any other preference and relative, partici-
pating, optional or other special rights, and the qualifi-
cations, limitations or restrictions thereof, as shall not
be inconsistent with law, this Article IV or any resolu-
tion of the Board of Directors pursuant hereto.

B. Common Stock
1. The common stock of the Corporation may be

issued from time to time in one or more series of any number of
shares, provided that the aggregate number of shares issued and
not cancelled in any and all such series shall no~ exceed the
total number of shares of common stock hereinabove authorized.
Without limiting the generality of the foregoing, shares of a
series of common stock consisting of 300,000,000 shares, or
such larger number of shares as the Board of Directors shall
from time to time fix by resolution or resolutions, may be
issued from time to time by the Board of Directors.. Shares of
this series shall be designated, and are hereinafter called,
-Common Stock.- Each share of common stock of the Corporation
outstanding as of June 5, 1992, shall be reclassified as oneshare of this·series.

The holders of record of the Common Stock shall beentitled to the following rightsl
(a) to vote at all meetings of stockholders of the

Corporation, and such holders shall have one vote at all
such meetings in respect of each share of Common Stock
held of record by them:

(h) subject to the prior rights of the holders of
all classes or series of stock at the time outstanding
having prior rights as to dividends, to receive when, if
and as declared by the Board of Directors out of the
Bssets of the Corporation legally available therefor, such

849530110
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dividends as may be declared by the Corporation from time
to time to holders of Common Stock; and

(c) subject to the prior rights of the holders of
all classes or aeries of stock at the time outstanding
having prior rights as to distribution of assets upon
liquidation, dissolution or winding-up, to receive the
remaining assets of the Corporation upon liqUidation, -.dis-
solution or winding-up.

2. Authority is hereby vested in the Board of
Directors from time to time to authorize the issuance of shares
of common stock in one or more additional series, and, In con-
nection with the creation of such series, to fix by resolution
or resolutions providing for the issuance of shares thereof the
characteristics of each such additional series including, with-
out limitation, the following:

(a) the maximum number of shares to constitute such
series, which may SUbsequently be increased or decreased
(but not below the number of shares of that series then
outstanding) by resolution of the Board of Directors, and
the distinctive designation thereof;

(b) whether the shares of such series shall have
voting powers, full or limited, or no voting powers, and
if any, the terms of such voting powers;

(0) the_diVidend rate, if a~Yi on th~·shares ot ~ucn
series, ,the conditions and dates ·upon which such dividends
shall be payable and the preference or relation which such
dividends shall bear to the dividends payable on any other
class or-classes or on any other series of capital stock;

(d) whether the shares of such series shall be sub-
ject to redemption by the Corporation, and, if made sub-
ject to redemption, the times. prices and other terms,
limitations, restrictions or conditions of such
redemption;

(e) whether or not the shares of such series shall
be convertible into, or exchangeable for, shares of any
other class, classes or series, or other securities,
whether or not issued by the Corporation, and if so con-
vertible or exchangeable, the price or prices or the rate
or rates of conversion or exchange and the method, if any,of adjusting same; and

849530111
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(f) any o~her right., and the quallf1ca~1ons, limi-
tations or restriction. thereof, as ahall not ba inconsis-
tent with le~. this Article IV or any resolution of ~he
Board of Directors pureuant hereto.

ARTICLE V
BOARD 0' DIRECTORS

A. Tenure end 0 Directors
Removel. 1. T e UI neas an • a r. 0 the Corporation eha 1
be managed by or under the direction of a 80ard of Dlxector.
consisting of such number of directors .s il determined fro~
time to time by re.olution adopted by affirmative vote of a
majority of the entire 80ard of DirectoreJ provided. however,
that in no event Ihall the number of d1rectora be le•• than
three. The direc~ors ehall be divided into three clas.es, des-
i9nated elope I, Claus II and Cla&t III. Each clas, ahall con-
5ist, a. nearly as may be pO.lible, of one-thixd (1/3) of the
total nu~er of directors constitutlnq the entire Board of
Directors. By unanimoU6 written consent of the Board of
Oirectore, the initial classes shall be elected as follows:
Cla~. I directors .hall be elected for a one~year term,
Cle.~ II directors for a two-year term and Class 111 director.
for a three-year term. At each succeeding annual ~.etin9 of
stockholder., luccelaora to the class of directors whoee term
expires at that annual meet!n; shall be elected for three-year
terms. If the r.umber of director; 1; chenged, any increase or
decrea ••• hall be apportioned Among the cla ••el 80 as tomaintain the numb-r of dlractore in each ~la.s as nearly equal
as possible, and any additional director of any cla •• elected
to fill a vacancy resulting from an lnerea58 1n such Cl.58
shall hold office for a ~erm that .hall coincide with the
remaining term of that cla,sJ but in no ca.e will a decrease in
the number of director. shorten the term of any incumbent
director. A director shall hold office until the annual
meeting for the year in which hie or her term expires and ~n~il
hi. or her .uccellor .hell be elected and ehall qualify,
subject, however, to pr10~ death, resignation, retirement,
disqualification or removal from office. txcept a8 otherwiee
required by law, any vacancy on the Board of Directors ~h.t
re.ult. from an incr•• se in the n~~b.r of director. and any
other vacancy occurring in the BOArd of Directors shall be
filled by a majority of the directors then 1n oftice, even if1•• 5 than a quorum, or by A Bole remaining director. Any
director elected to fill. vacancy not resultin; from an
increase in the number of director. ahall have the 8ame
remainin; term as thet of hi_ or her predec ••• or•

849530112
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2. Any director, or the entire Board of Directors,
may be removed from office only for cause and only by the
affirmative"vote of not less than a majority of the votes enti-
tled to be cast by the holders of all the then outstanding
shares of Voting Stock (as defined in Article VII, Section C),
voting together as one class; provided, however, that if a pro-
posal to remove a director is made by or on behalf of an Inter-
ested Person (as defined in Article VII, Section C) or a direc-
tor who is not an Independent Director (as defined in
Article VII, Section C), then such removal" shall require the
affirmative vote of not less than 8 majority of the votes enti-
tled to be cast by the holders of all the then outstanding
shares of Voting Stock, voting together as One clas5, excluding

.Voting Stock beneficially owned by such Interested Person. "
3. Notwithstanding the foregoing, whenever the

holders of anyone or more classes or series of stock issued by
the Corporation shall have the right, voting separately by
class or series, to elect directors, the election, term of
office, filling of vacancies and other features of such direc-
torships shall be governed by the terms of this Restated Cer.
tificate of Incorporation applicable thereto, as amended, and
such directors 50 elected shall not be divided into classes
pursuant to this Article V, Section A unless expressly provided
by such terms.

B. Additional Authority of Board. In furtherance
and not in limitation of the powers conferred by statute, the
Board of Directors is expressly auth?rized:

1. To make, alter, amend or repeal the By-laws of
the Corporation. The holders of shares of Voting Stock
shall, tp the extent such power 1s at the time conferred
on them by applicable law, also have the power to make,
alter, amend or repeal the By-laws of the Corporation,
provided that any proposal by or on behalf of an Inter-
ested Person or a director who is not an Independent
Director to make,alter, amend or repeal the By-laws shall
require approval by the affirmative vote described in
Article VII, Section A, unless either (a) such action has
been approved by a majority of the Board of Directors.
prior to such Interested Person first becoming an Inter-
ested Person or (b) prior to such Interested Person first
becomin9 an Interested Person, a majority of the Board of
Directors has approved such Interested Person becoming an
Interested Person and, subsequently, a majority of the
Independent Directors has approved such action.

849530113
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2. To authorize and ceuae to be executed mortgeges
and liens upon the real and personal property of ~he
Corporation.

3. To set apart out of any of the funds of the Cor-
poration available for dividends a reserve or reserves for
any proper purpose and to abolish any such reserve in the
manner in which it was created.

4. Dy a majority of the whole Board of Directors,
to designate one or more committees, each committee to
consist of one or more of the directors of the Corpora-
tion. The Board of Directors may designate one or more
directors as alternate members of any committee, who may
replace any absent or disqualified member at any meeting
of the committee. The By-laws may provide that in the
absence or disqualification of a member of a committee,
the member or members thereof present·at any meeting and
not disqualified from voting, whether or not he or they
constitute a quorum, may unanimously appoint another mem-
ber of the Board of Directors to act at the meeting in the
place of any such absent disqualified member. Any such
committee, to the extent provided in the resolution of the
Board of Directors, or in the By-laws of the Corporation,
shall have and may exercise all the powers and authority
of ~he Board of Directors in the management of the busi-
ness and affairs of the Corporation, and may authorize the
seal of the Corporation to be affixed to all papers which
may require it; but no such committee shall have the power
or authority in reference to amen~ingthe Restated Cer-
tificate of Incorporation (except that a committee may, to
the extent authorized in the resolution or resolutions
providing for the issuance of shares of stock adopted by
the Board of Directors as prOVided in Article IV hereof,
fix the designations and any of the preferences or rights
of such shares relating to dividends, redemption, dissolu-
tion, any distribution of assets of the Corporation or the
conversion into, or the exchange of such shares for,
shares of any other class or classes or any other series
of the same or any other class or classes of stock of the
Corporation or fix the number of shares of any series of
stock or authorize the increase or decrease of the shares
of any series), adopting an agreement of merger or consol-
idation, recommending to the stockholders the sale, lease
or exchange of all or substantially all of the Corpora-
tion's property and assets, recommending to the stockhold-
ers a dissolution of the Corporation or a revocation of a
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dissolution, or amending the By-laws of the Corporation;
and, unless the resolution or By-laws expressly 8Q pro-
vide, no such committee shall have the power or authority
to declare a dividend, to authorize the issuance of stock
or to ~dopt a certificate of ownership and merger pursuant
to Section 253 Of the General Corporation Law of the Stateof Delaware.

s. When and as authorized by the stockholders in
accordance with statute, to sell, lease or exchange all or
substantially all of the property and assets of the Corpo-
ration, including its goodwill and 1t6 corporate fran-
chises, upon such terms and conditions and for such con-
sideration, which may consist in whole or in part of money
or property including shares of stock in, and/or other
securities of, any other corporation or corporations, as
the Board of Directors shall deem expedient and for thebest interests of the Corporation.

C.In addition to any other considerations whichthe Board of Directors may lawfully t~ke into account, in
determining whether to take or to refrain from taking corporate
action on any matter, including proposing ~ny matter to the
stockholders of the Corporation, the Board of Directors may
take into account the long-term as well as the short-term
interests of the Corporation and its stockholders (including
the possibility that these interests may be best served by the
continued independence of the Corporation), customers, employ-
ees and other constituencies of the Corporation and its subsid-
iaries, including the effect upon communities 1n which the-Cor-
poration and its subsidiaries do business. -In so evaluating
any such determination, the Board of Directors shall be deemed
to be performing their duties and acting in good faith and in
the best interests of the Corporation within the meaning of
Section 145 of the General Corporation Law of the State of Del-aware, or any successor provision.

D. Nomination and Election of Directors. Subject
to the rights of holders of any class or series of stock having
a preference Over the Common Stock as to dividends or upon
liqUidation, dissolution or winding-up, nominations for the
election of directors may be made by the Board of Directors or
a committee or person ~ppointed by the Board of Directors or by
any stockholder entitled to vote in the election of directors
generally. However, any stockholder entitled to vote in the
election of directors generally may nominate one or more per-
~ons for election as directors at an annual meeting only
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pursuant to the Corporation's notice of such meeting or if
written notice of such stockholder's intent to make such nomi-
nation or nominations has been received by the Secretary of the
Corporation not less than sixty nor more than ninety days prior
to the first anniversary of the preceding year's annual meet-
ing; provided, however, that in the event that the date o~ the
annual meeting Is advanced by more than thirty days or delayed
by more than sixty days from such annivers~ry, notice by the
stockholder to be timely must be $0 received not earlier than
the ninetieth day prior to such annual meeting and not later
than the close of business on the later of (1) the sixtieth day
prior to such annual meeting or (2) the tenth day follOWing the
day on which notice of the date of the annual meeting was
mailed or public disclosure thereof was made by the Corpora-
tion, whichever first occurs. For purposes of calculating the
first such notice period following adoption of this Restated
Certificate of Incorporation, the first anniversary of the 1992
annual rneeting,shall be deemed to be May 15 , 1993, Each
such notice shall set forth: (8) the name and address of the
stockholder who intends to make the nomination and of the per-
son or persons to be nominated~ (b) a representation that the
stockholder is a holder of record of stock of the Corporation
entitled to vote at such meeting and intends to appear in per-
son or by proxy at the meeting to nominate the person or per-
sons specified in the notice; (C) a description of all arrange-
ments or understandings between the stockholder and each nomi-
nee and any other person or persons (naming such person or per-
sons) relating to the nomination or nominations; Cd) the class
and number of share.s of ,the Corporation which are beneficially
owned by such stockholder and the person to be nominated as of
the date of such stockholder's notice and by any other stock-
holders known. by such stockholder to be supporting such nomi-
nees as of the date of such stockholder's notice; (e) such
other information regarding each nominee proposed by such
stockholder as would be required to be included in a proxy
statement filed pursuant to the proxy rules of the Securities
and Exchange Commission; and (f) the consent of each nominee to
serve as a director of the Corporation if so elected.

In addition, in the event the Corporation calls a
special meeting of stockholders for the purpose of electing one
or more directors, any stockholder entitled to vote in the
election of directors generally may nominate one or more per-
Bonsfor election as directors at a special meeting onlypursu-
ent to the Corporetion's notice of meeting or 1f written notice
cf such stockholder's intent to make such nomina~icn or nomina-
tions, setting forth the information end complying with the
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form described in the immediately preceding paragraph, has been
received by the Secretary of the Corporation not earlier than
the ninetieth day prior to such special meeting and not later
than the close of business on the later of (i) the sixtieth day
prior to such special meeting or (ii) the tenth day following
the day on which notice of the date of the special meeting was
mailed or public disclosure thereof was made by the Corpora-
tion, whichever comes first.

No person shall be eligible'for election as a direc-
tor of the Corporation unless nominated in accordance with the
procedures set forth in this Article V, Section O. The presid-
ing officer of the meeting shall, if the facts warrnnt, deter-
mine and declare to the meeting that a nomination was not made
in accordance with the procedures prescribed by this Article v,
Section 0, and if he or she should so determine, the detective
nomination shall be disregarded.

Elections of directors need not be by written ballot
unless the By-laws of the Corporation shall so provide.

ARTICLE VI
STOCKHOLDERS

A. Meetings of Stockholders; Books. Meetings of
the stockholders may be held within or without the Stete of
Delaware, as the By-laws may provide. Any action required or
permitted to be taken by the 5tockhol~~rs of ~h~'~orporetion- .
must be-effected et a duly called annual or'special meeting of
such stockholders and may not be effected by a consent in writ-
ing by any such holders. Subject to the rights of holders of
any class or series of stock having a preference over the Com-
mon Stock as to dividends or upon liquidation, dissolution or
winding-up, special meetings of the stockholders of the Corpo-
ration may be called only by the Board of Directors pursuant to
a re50lution approved by a majority of the entire Board of
Directors. The books of the Corporation may be kept {subject
to any provision contained in the statutes} outside the State
of Delaware at such place or places as may be designated from
time to time by the Board of Directors or in the By-laws of theCorporation.

Except as otherwise required by law or by this
Restated Certificate of Incorporation, the holders of not less
than 8 majority in voting power of the shares entitled to vote
at any meeting of stockholders, present in person or by proxy,
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shall constitute a quorum, and the act of the holders of a
majority in voting power of the shares present in person or by
proxy and entitled to vote on the subject matter shall be
deemed the act of the stockholders. If a quorum shall fail to
attend any meeting, the presiding officer may adjourn the meet-
ing to another place," date or time. If a notice of any
adjourned special meeting of stockholders Is sent to all stock-
holders entitled to vote thereat, stating that it will be held
with one-third (1/3) in voting power of the shares entitled to
vote thereat constituting a quorum, then except as otherwise
required by lew, one-third (1/3) in voting power of the shares
entitled to vote at such adjourned meeting, present in person
or by proxy, shall constitute a quorum, and, except AS other-
wise required by law or this Restated Certificate of Incorpora-
tion, all matters shall be determined by the holders of a
majority in voting power of the shares present in person or by
proxy and entitled to vote on the subject matter.

B. Proposals of Stockholders. At any meeting of
the stockholders, only such business shall be conducted as
shall have been properly brought before such meeting. To be
properly brought before an annual meeting, business must be
(1) spec.ified in the notice of meeting (or any supplement
thereto) given by or at the direction of the Board of Direc-
tors, (2) otherwise properly brought before the meeting by or
at the direction of the Board of Directors or (3) otherwise
properly brought before the meeting by a stockholder. For
business to be properly brought before an annual meeting by a
stockholder, the stockholder must have given timely notice
thereof in writing to the Secretary of the Corpo+ation. To be
timely, a stockholder's notice must be received not less than
sixty days nor more than ninety days prior to the first anni-
versary of the preceding year's annual meeting: provided, how-
ever, that in the event that the date of the annual meeting is
advanced by more than thirty days or delayed by more than sixty
days from such anniversary, notice by the stockholder to be
timely must be so received not earlier than the ninetieth day
prior to such annual meeting and not later than the close of
business on the later of {1) the sixtieth day prior to such
annual meeting or (2) the tenth day following the date on which
notice of the date of the annuBI meeting was mailed or public
disclosure thereof was made, whichever first occurs. For pur-
poses of calculating the first such notice period following
adoption of this Restated Certificate of Incorporation, the
first anniversary of the 1992 annual meeting ehall be deemed to
be May 15 1993. Each such notice ShAll set forth as to
each matter the stockholder proposes to bring before the annual
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meeting: (a) a brief description of the business desired to be
brought before the annual meeting and the reasons for conduct·
ing such business at the meeting, (b) the name and address, as
they appear on the Corporation's books, of the stockholder pro-
posing such business,. (C) the class, series and number of
shares of the Corporation which are beneficially owned by the
stqckholder and (d) any material interest of the stockholder in
such business. To be properly brought before a special meet-
ing, bu~iness must be (i) specified in the notice of meeting

..(or any supplement thereto) given by or at·the direction of the
Board of Directors or (il) otherwise properly brought before
the meeting by or at the direction of the Board of Directors.

No business shall be conducted at any meeting of the
stockholders e~cept in accordance with the procedures set forth
in this Article VI, Section B. The presiding officer of the
meeting shall, If the facts warrant, determine and declare to
the meeting that business was not properly brought before the
meeting and in accordance with the provisions of this .
Article VI, Section B, and if he or she should so determine,
any such business not properly brought before the meeting shall
not be transacted. Nothing herein shall be deemed to affect
any rights·of stockholders to request inclusion of proposals in
the Corporation'S proxy statement pursuant to Rule 14a·8 under
the Securities Exchange Act of 1934, as amended (the RExchange
Act R) • .

ARTICLE VII
BUSINESS TRANSACTiONS

A. In addition to any affirmative vote required by
law or this Restated Certificate of Incorporation or the By-
laws of the Corporation, and except as otherwise expressly pro-
vided in Section B of this Article VII, a Business Transaction
(as hereinafter defined) with, or proposed by or on behalf of,
any Interested Person (as hereinafter defined) or any Affiliate
(as hereinafter defined) of any Interested Person or any person
who thereafter would be an Affiliate of such Interested Person
shall reqUire approval by the affirmative vote of not less than
two-thirds (2/3) of the votes entitled to be cast by holders of
all the then outstanding Voting Stock, voting together as one
class, excluding Voting Stock beneficially owned by such Inter·
eated Person. Such affirmative vote shall be required notwith·
standing the fact that no vote may be required, or that a
.lesser percentage may be specified, by law or in any agreement
with any national securities exchange or otherwise.
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B. The provisions of Section A of this Article VII
shall not be applicable to any particular Busines8 Transaction,
and such Business Transaction shall require only such affirma-
tive vote, if any, as is required by law or by any other provi-
sion of this Restated Certificate of Incorporation or the By-
laws of the Corporation, or any agreement with any national
securities exchange, if either (1) the Business Transaction
shall have been approved by a majority of the Board of Direc-
tors prior to such Interes~ed Person firs~ becoming an Inter-
ested Person or (2) prior to such Interested Person first
becoming an Interested Person, a majority of the Board of
Directors shall have approved such Interested Person becoming
an Interested Person and, SUbsequently, a majority of the Inde-
pendent Directors (as hereinafter defined) shall have approved
the Business Transaction.

C. The following definitions shall apply with
respect to this Article VII:

1. The term -Affiliate- shall mean a person that
directly, or indirectly through one or more in~ermediaries,
controls, or is controlled by, or is under common control with,
a specified person.

2. A person shall be a *beneficial owner- of any
Capital Stock (e) which such person or any of its Affiliates
beneficially owns, directly or indirectly; (b) which such per-
son or any of its Affiliates has, directly or indirectly,
(i) the right to acquire (whether such right is exercisable
immediately or subject only to the passage of time or the
occurrence of one or more events), pursuan~ to any agreement,
arrangement or understanding or upon the exercise of conversion
rights, exchange rights, warrants or options, or otherwise, or
(ii) the right to vote pursuant to any agreement, arrangement
or understanding: provided, however, that a person shall not be
deemed the beneficial owner of any security if the agreement,
arrangement or understanding to vote such security arises
solely from a revocable proxy or consent solicitation made pur-
suant to and in accordance with the Exchange Act, and is not
also then reportable on Schedule 13Dunder the Exchange Act (or
a comparable or successor report); or (c) which is beneficially
owned, directly or indirectly, by any other person with which
such person or any of its Affiliates has any agreement,
arrangement or understanding for the purpose of acquiring,
holding, voting or disposing of any shares of Capital Stock

.(except to the extent permitted by the proviso of clause
(b)(ii) above). For the purposes of determining whether a

849530120

TIERRA-B-015245



3t:: , 3 0 3 PG 0 0 I 6

-15-

person is an Interested Person pursuant to paragraph (6) of
this Section C, the number of shares of Capital Stock deemed to
be outstanding shall include shares deemed beneficially owned
by such person through application of this paragraph (2) of
Section C, but shall .not include any other shares of Capital
Stock that may be issuable pursuant to any agreement, arrange-
ment or understanding, or upon exercise of conversion rights,warrants or options, or otherwise. .

3. The term ~Business Transaction~ shall mean any
of the follOWing transactions when entered into by the Corpora-
tion or a subsidiary of the Corporation with, or upon a pro-
posal by or on behalf of, any Interested Person or any Affili-ate of any Interested Person:

(a) any merger or consolidation of the Corporation
or any subsidiary with (i) any Interested Person, or (ii)
any other corporation which is, or after such merger or
consolidation would be, an Affiliate of an InterestedPerson;

Cb) any sale, lease, exchange, mortgage, pledge,
transfer or other disposition (in one transaction or a
series of transactions), except. proportionately ~s a
stockholder of the Corporation, to or with the Interested
Person of assets of the Corporation (other than Capital
Stock (as hereinafter defined» or of any subsidiary of
the Corporation which assets have an aggregate market
value equal to ten percent (10%) .or more ~f the aggregate
market value of all the outstanding stoek of theCorporation;

(C). any transaction that results in the issuance of
shares or the transfer of treasury shares by the Corpora-
tion or by any subsidiary of the Corporation of any Capi-
tel Stock or any capital stock of such subsidiary to the
Interested Person, except (1) pursuant to the exercise,
exchange or conversion of securities exercisable for,
exchangeable for or convertible into stock of the Corpora-
tion or any such subsidiary which securities were out-
standing prior to the time that the Interested Person
became such, (ii) pursuant to a dividend or distribution
paid or made, or the exercise, exchange or conversion of
securities exercisable for, exchangeable for or convert-
ible into stock of the Corporation or any such subsidiary
which security is distributed, pro rata to all holders of
a class or series of stock of the Corporation subsequent
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to the time the Interested Person became such, (iiil pur-
suant to anexchanqe offer by the Corporation to purchase
stock made on the same terms to all holders of said stock,
(iv) any issuance of shares or transfer of treasury shares
of Capital Stock by the Corporation, provided, however,
that in the case of each of clauses (ii) through (iv)
above there shall be no increase of more than one percent
(1\) in the Interested Person's proportionate share of the
Capital Stock of any class or series or of the Voting
Stock or (v) pursuant to a public offering or private
placement by the Corporation to an Institutional Investor;

(d) any reclassification of securities, recapitali-
zation or other transaction involving the Corporation or
any subsidiary of the Corporation which has the effect,
directly or indirectly, of (i) increasing the proportion-
ate share of the stock of any class or series, or securi-
ties convertible into the stock of any class or series, of
the Corporation or of any such subsidiary which is owned
by the Interested Person, except as a result of immaterial
changes due to fractional share adjustments or as a result
of any purchase or redemption of any shares of stock not
caused, directly or indirectly, by the Interested Person
or (ii) increasing the voting power, whether or not then
exercisable, of an Interested Person in any closs or
series of 5tock of the Corporation or any subsidiary of
the Corporation;

(e) the adoption of any plan o~ proposal by or on
behalf of an Interested Person for the liquidation or dis-
solution of the Corporation~ or

(f)· any receipt by the Interested Person of the
benefit, directly or indirectly (except proportionately as
a stockholder of the Corporation), of any loans, advances,
guarantees, pledges, tax benefits or other financial bene-
fits (other than those expressly permitted in
subparagraphs (a) through (e) above) provided by or
through the Corporation or any subsidiary.

4. The term "Capital Stock" shall mean all capital
stock of the Corporation authorized to be issued from time to
time under Artlcle IV of this Restated Certificate of
Incorporation.

5. The term "Independent Directors· shall mean the
members of the Board of Directors who are not Affiliates or
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representatives of, or associated with, an Interested Person
and who were either directors of the Corporation prior.to any
person becoming an Interested Person or were recommended for
election or elected to succeed such directors by a vote which,
includes the affirmat~ve vote of a majority of the IndependentDirectors.

6. The term -Institutional Investor- shall mean e
person that (8) has eccquired, or will acquire, all of its
securities of the Corporation in the ordinary course of it.
business end not with the purpose nor with the effect of chang-
ing or influencing the control of the Corporation, nor in con-
nection with or as a participant in any transaction haVing such
purpose or effect, including any transaction Eubject to
Rule 13d-3(b} under the Exchange Act, and (b) is a registered
broker dealer: a bank as defined in Section 3(a)(6) of the
Exchange Act; an insurance company as defined in, or an invest-
ment company registered under, the Investment Company Act of
1940; an investment advisor registered under the Investment
Advisors Act of 1940; an employee benefit plan or pension fund
subject to the Employee Retirement Income Security Act of 1974
or an endowment fund; a parent holding company, provided that
the aggregate amount held directly by the parent and directly
and indirectly by its subsidiaries which are not persons speci-
fied in the foregoing subclauses of this clause (b) does not
exceed one percent (1\) of the securities of the subject cless;
or a group, provided that all the members are persons specified
in the foregoing subclauses of this clause (b).

7." The "term -Interested Person- shalf Jl\eanany pe"r-
Eon (other than the Corporation, any subsidiary, any profit-
sharing, employee stock ownership or other employee benefit
plan of the Corporation or any subsidiary or any trustee of or
fiduciary with respect to any such plan when acting in such
capacity) who (a) is the beneficial owner of Voting Stock rep-
resenting ten percent (10\) or more of the votes entitled to be
cast by the holders of all then outstanding shares of Voting
Stock; (b) has stated in a filing with any governmental agency
or press release or otherwise publicly disclosed a plan or
intention to become or consider becoming the beneficial owner
of Voting Stock representing ten percent (10\> or more of the
votes entitled to be cast by the holders of all then outstand-
ing shares of Voting Stock and has not expressly abandoned such
plan, intention or consideration more than two years prior to
the date in question; or (C) is an Affiliate of the Corporation
and at any time within the two-year period immediately prior to
the date in question was the beneficial owner of Voting Stock
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representing ten percent (10%) or more of the yates entitled to
be cast by holders of all then outstanding shares of Voting
Stock.

8. The term -person· shall mean any individual,
corporation, partnership, unincorporated association, trust or
other entity.

9. The term ·subsidiary· means- any company of which
a majority of the voting securities are owned, directly or
indirectly, by the Corporation.

10. The term ·Voting Stock~ shall mean Capital Stock
of any class or series entitled to vote in the election of
directors generally.

D. A majority of the Independent Directors shall
have the power and duty to determine, on the basis of informa-
tion known to them after reasonable inquiry, for the purposes
of (1) this Article VII, all Questions arising under this
Article VII including, without limitation (a) whether a person
is an Interested Person, (b) the number of shares of Capital
Stock or other securities beneficially owned by any person: and
(C) whether a person is an Affiliate of another; and (2) this
Restated Certificate of Incorporation, the question of whether
a person 1s an Interested Person. Any such determination made
in good faith shall be binding and conclusive on all parties.

E. Nothing contained in this Article" VII shall be
construed to relieve any Interested Person from any fiduciaryobligation imposed by law.

ARTICLE VII!

LIMITED LIABILITY; INDEMNIFICATION
A. Limited Liability. No person shall be person-

ally liable to the Corporation or its stockholders for monetary
damages for breach of fiduciary duty as a director, provided,
however, that the foregoing shall not eliminate or limit the
liability of a director (1J for any breach of the director's
duty of loyalty to the Corporation or its stockholders, (2) for
acts or omissIons not in good faith or which involve inten-
tional misconduct or a knowing violation of law, (3) under
Section 174 of the General Corporation Law of the State of Del-
aware or (4) for any transaction from which the director
derived an improper personal benefit. If the General
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Corporation Law of the State of Delaware is amended hereafter
to authorize corporate action further eliminating or limiting
the personal liability of directors, then the liability of a
director of the Corporation shall be eliminated or limited to
the fullest extent p~rmitted by the General Corporation Law.of
the State of Delaware, as so amended. Any amendment, repeal or
modification of this Article VIII, Section A shall not .
adversely affect any right or protection of a director of the
Corporation existing hereunder with respect to any act or omis-
sion occurring prior to such amendment, repeal or modification.

B. Indemnification. Each person who is or was a
director or officer of the Corporation, and each such person

,who is or was serving at the request of the Corporation as a
director or officer of another corporation, or of a partner-
ship, joint venture, trust or other enterprise, including ser-
vice with respect to employee benefit plans maintained or spon-
sored by the Corporation (including the heirs, executors,
administrators and estate of such person) shall be indemnified
and advanced expenses by the Corporation to the fullest extent
permitted from time to time by the General Corporation Law of
the State of Delaware or any other applicable laws as presently
or hereafter in effect. The Corporation may, to the extent
authorized in the By-laws of the Corporation or from time to
time by the Board of Directors, grant rights to indemnification
and to the advancement of expenses to any employee or agent of
the Corporation to the fullest extent of the provisions of this
Article with respect to the indemnification and advancement of
expenses of directors and officers of ~he Corpora~ion. W~thout
limiting the generality or the effect of the foregoing, the
Corporation may enter into one or more agreements with any per-
son which provide for indemnification greater or different than
that provided in this Article VIII, Section B. Any amendment,
repeal or modification of this Article VIII, Section B shall
not adversely affect any right or protection existing hereunder
or pursuant hereto immediately prior to such amendment, repeal
or modification.

ARTICLE IX
AMENDMENTS

The Corporation reserves the right to amend, alter,
change or repeal any provision contained in this Restated Cer-
tificate of Incorporation, in the manner now or hereafter pre-
~cribed by statute, and all rights conferred upon stockholders
herein are granted SUbject to this reservation; prOVided,
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however, that notwithstanding any other provisions of this
Restated Certificate of Incorporation or the By-laws of the
Corporation (and notwithstanding the fact that a lesser per-
centage or separate class vote may be specified by law, this
Restated Certificate. of Incorporation or the By-laws of the
Corporation), any proposal by or on behalf of an Interested
Person or a director who is not an Independent Director to
amend, alter, change or repeal any provision of paragraph '2 of
Section A of Article V, Article VII, or Article VIII or to
adopt any provision inconsistent with any of such provisions,
shall require approval by the affirmative vote described in
Section A of Article VII unless either (1) such action has been
approved by a majority of the Board of Directors prior to such
Interested Person first becoming an Interested Person or
(2) prior to such Interested Person first becoming an Inter-
ested Person, a majority of the Board of Directors has approved
such Interested Person becoming an Interested Person and, SUb-
sequently, a majority of the Independent Directors has approvedsuch ection. '
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IN WITNESS WHEREOFUnion Cm:bide IndUstrial Gases Inc.has caused this Restated Certificate of Incorporation to be
dUly executed in J. ts corporate name this 5th day of June, 1992.

Union Carbide Industrial Gases Inc.

(CORPORATE SEAL)

A~ist8nt Secretary
I'

•
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