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De finition of Environme ntal Indicators (for the RC RA  Co rrective  Actio n)

Environmental Indicators ( EI) are measures being used by the RCRA Corrective Action program to go

beyond programmatic activity measures (e.g. , reports rec eived and approved, etc.) to trac k changes in the

quality of the environment.   The tw o EIs  developed to date indicate the quality of the environment in

relation to current human expos ures  to contamination and the migration of c ontaminated groundwater.  An

EI for non-human (ecological) receptors is intended to be developed in the future.   

De finition o f “Cu rre nt H uman E xpos ure s  Und e r Co ntro l” E I

A positive “Current Human Expos ures Under Cont rol” EI determination (“YE” status  code)  indicates  that

there are no unacceptable human exposures to “contamination” (i.e., contaminants in concentrations in

excess  of appropriate risk-based levels) that can be reasonably expected under current land- and

groundwater-us e conditions (for all contamination subject to RCRA corrective action at or from the

identified facility [i.e., site-wide]).      

Re lation s hip o f EI to  Final R e me die s

While Final remedies remain the long-term objectives of the RCRA Corrective Action program, the EIs

are near-term objectives which are c urrently being used as Program m easures for the Government

Perfo rm ance and Results Act of 1993 (GP RA).  The “Cur rent  Hum an Exposures  Under  Contro l” EI is

for r eas onably expected human exposures  under c urrent land - and groundwater-use c onditions ONLY,

and does not consider potential future land- or groundw ater-use conditions or ecological receptors.  T he

RCRA Corrective Action program’ s overall mission to protec t human health and the environment requires

that Final remedies address these issues (i.e., potential future human exposure sc enarios, future land and

groundwater uses, and ecological receptors).     

Duration / Applicability of EI De te rminations  

EI Determination status  codes  should remain in the RCRAInfo national database ONLY as long as they

remain true (i.e., RCRAInfo status  codes mus  t be changed when the regulatory authorities become aware of

contrary information). 

Facilit y Inform ation

Schering Corporation has operated a pharm aceutical research and development fac ility, with limited

manufacturing activities, at this location since 1938.  The fac ility is located on a 60-acre property in a light

industrial/commercial area.  The facility and surrounding area are highly developed.  The facility is

bordered to the northwest by Conrail railroad tracks, to the southwest by Morris Avenue, to the southeast

by commerc ial offices and private residences, and to the northeast by the Elizabeth River.  Elizabeth
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River Park, a c ounty rec reational area, is located on the other s ide of the Elizabeth River.  Kean

University is located southwest across Morris Avenue.  

Historical facility operations have included fermentation, biological and chemical synthesis, and extraction

of pharmaceutical intermediates; pilot plant process  development; raw m aterial and finished item shipping,

receiving, and warehous ing; product and material quality control, inspection, and analysis; and

administration.  Facility infrastruc ture has included surfac e impoundments, wastew ater treatment

operations,  underground and abovegr ound storage tanks , loading/unloading areas,  drum and  container

storage areas, industrial wastew ater, sanitary, and storm w ater sewer s ystems,  and non-contact c ooling

water sys tems.  Sc hering currently stores wastes  in two containerized hazardous waste stor age sheds and

a waste solvent blending tank, pursuant to a New  Jersey Department of Environmental Protection

(NJDEP) RCRA Permit.

In 1984, Sc hering conducted a hydrogeologic study that identified groundwater contamination attributable

to historical facility practices.  In 1985, Schering entered into an Administrative Consent Order (ACO)

with NJDEP to investigate and remediate groundwater at the site.  Subsequent investigations and

remedial work w ere undertaken leading to the issuanc e of a New Jers ey Pollutant Discharge Elimination

System Discharge to Groundw ater (NJ PDES-D GW) permit in 1991.  The 1985  ACO was ter minated

when the NJP DES-DGW permit was issued.  Under the terms of the NJPD ES-DGW permit, Schering

designed and constructed an extensive Ground Water Extraction System (GWES) to c ontrol off-site

migration of contaminated groundw ater from  the overbur den aquifer.  The NJPDES-DGW  permit was

canceled in 1994, and a second NJ DEP ACO was issued.  The GWES w as brought on line in 1994, and

remains in operation today under the terms of the 1994 ACO.
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1. Has all available relevant/significant information on known and reasonably suspected releases to

soil, groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g.,

from Solid Waste Management Units (SWMU), Regulated Units (RU), and Areas of Concern

(AOC)), been co ns ide re d in this EI determination?

  X  If yes - c heck here and continue with #2 below.

____ If no -  re-evaluate existing data, or 

____ If data are not available skip to #6 and enter IN (more information needed) status 

             code

Summary of Solid Waste  M anage me nt Units  (SWM Us ) and Are as o f Conce rn (AO Cs ): The

Schering site has been the subject of over 16 years of study and remediation under NJDEP oversight. 

During these s tudies nearly 200 soil samples have been collected and m ore than 120 g roundw ater

monitoring points have been installed and monitored, both on site and off site.  During the cours e of

investigations the following nine (9) SWMUs and AOCs have been identified at the property.  A facility

map depicting the area of individual SWMUs and AOCs is provided in Attachment 1.

SWM U 1 , Forme r Railroad Siding: This unit was located in the northwestern por tion of the

site and was an area used until the 1970s for handling bulk shipments of solids and liquids,

including solvents suc h as methylene chloride, chloroform, acetone, butyl ether, methanol, and

acids.  During previous investigations, metals w ere detected in soil and volatile organic

compounds  (VOC) were detected in groundwater, both above relevant standards (Ref. 1).   Soil in

this area was excavated, stoc kpiled, and disposed during the 1994 Site Substation Upgrade

Project and sampling indicated no detectable concentrations of any priority pollutants. 

Groundw ater in this area is w ithin the capture zone of the GWES.  In addition, historical data

indicates that conc entrations of contaminants in groundwater have decreased s ignificantly since

the mid-1980s.  A majority of this  area is now covered by buildings  or  asphalt, with  a few  small

gravel or grass areas remaining.  

SWM U 2 , Industrial Sewe r Lines : This unit consists of a network of industrial sewer lines,

conc entrated in the northwestern por tion of the property, that were in service from the 1940s

through the present.  These underground s ewer lines are still used to transport non-hazardous

was tewater from various fac ility production areas to the wastew ater treatment system, but have

not been used to trans port solvent-contacted w astew ater since 1992.  New  aboveground sew er

lines w ere installed in 1992 to convey the industrial waste liquids to the on-s ite wastew ater

treatment plant (WWTP) .  No soil contamination has been detected during investigations at this

unit; however, VOCs and semi-volatile organic compounds (S VOC) were detected above

relevant standards in groundwater.  Constituent conc entrations in groundwater have show n a

declining trend since the mid-1980s due to natural attenuation and the GWES operation (Ref. 5).  

SWM U 3 , Four Surface I mpoun dme nts : This unit consisted of four surface impoundments,

located along the northwestern boundary of  the property, that were used to dispose of w aste

liquids from testosterone produc tion, principally chromic and sulfuric acid was tes.  The

impoundments were used from  the 1940s to the early 1950s, and w ere dredged and backfilled for

construction of Building 14, in 1958.  During previous investigations, metals and VOCs were

detected in soil (Ref. 1), and VOCs were also detected in groundwater above relevant standards. 
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During the early 1990s,  soil excavated for c onstr uction of Building 14 (within this unit) was

stockpiled and analyzed for waste c haracteristics prior to disposal.  No detectable concentrations

of priority pollutants w ere found.   During supplemental investigations in 1997, toluene was

detected in soil above relevant standards in one sample collected at this unit (Ref. 5). 

Groundwater underlying this SWMU is within the capture zone of the GWES.

SWM U 4 , Was te  Solv e nt Pit: This unit consisted of an alleged disposal area for solvents, 

located near the northern boundary of the site and the Elizabeth River.  An investigation

performed by the f acility, histor ical aerial photographs  and as-built draw ings from the site show ed

no evidence of a w aste solvent pit, and interviews  and on-site research have produced no

cor roborating evidence to s upport the original asser tions (Ref.  3).  USEPA has determ ined that

no further act ion is required fo r this SWMU.  So il and groundwater  contam ination have been

detected w ithin this  unit;  however , this unit is  within the footpr int  of  SW MU 5.  Thus, all

assoc iated remedial activities are discus sed under SWMU 5.

SWM U 5 , U npav e d Dru m Sto rage  Are as: This unit consists of two s eparate areas located in

the north- centr al portion of the site, that w ere form erly used for  drum,  refuse, and raw  material

(acidic mother liquor) storage from the 1940s until the 1970s.  Previous investigations have

detected metals  and VOCs  in s oil and VOCs in groundw ater  above relevant  standards .  So ils in

this area were excavated, analyzed, and removed during construction of Buildings 12, 18, and 18A

in the 1990s (Ref. 5).  Sample results did not detect any reportable levels of priority contaminants. 

Additional soil sampling and analysis was conduc ted during 1997 and no  samples detec ted

contaminants above New Jers ey non-residential direct c ontact sc reening criteria (NRDCSC) for

contaminants in s oil (Ref.  5) .  Groundwater  within this  SW MU has  shown a general decrease in

contaminant concentrations over time and is within the capture zone of the GWES.

AOC  6, Above ground Storage  Tank (AST) Farms: This unit cons ists of four AST farms  that

are located in various locations throughout the site.  These tank farms c ontain ASTs  used for

storing raw materials, w astewater, and hazardous w aste generated as part of site operations.  Soil

borings did not show the presence of contaminants above relevant standards (Ref. 2).  However,

during the installation of three monitoring wells (MW-6D, MW-7, MW-12) in the eastern tank

farm (the tank farm on the northern cor ner of SWMU 5) and the tank farm in the western portion

of the production area, elevated levels of VOCs, SVOCs, and metals were detected in soil.  In

supplemental soil investigations conducted in 1997, sample results did not reveal constituents

above the NJ NRDCSC standards.  Groundw ater contamination has also been observed in the

vicinity of the tank  farms .  However , it is possible that groundw ater contamination is ass ociated

with other units and plumes  on site.  All inactive ASTs have been decom missioned, while all

active ASTs  are now located in secondary containment and are inspected regularly.

AOC 7, Underground Storage Tanks (UST): This  AOC consisted of t en USTs, loc ated in

eight different areas on site, formerly used to store alcohol, gasoline, fuel oil, diesel fuel, and

methanol.  All of these tanks have been t aken out of s ervice and abandoned  in place or r emoved

in accordance with applicable regulations (Ref. 2).  During UST removal or abandonment

activities, no  evidence of leakage or contamination was observed  and no contamination was

detected during soil sampling.  Monitoring wells in the vicinity of several former USTs have

detected contaminants such as benzene, bis(2-chloroethyl)ether, and toluene.  However, because

no signs of leakage were observed during tank closures, and because these contaminants are
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similar to other  contam inants detected on site, it is unlikely that any of these detections ar e related

to the USTs.  

AO C 8 , Pe ninsula A rea/M W-28 : This area is located in the northeas tern port ion of the site,

and consists of an area w here light non-aqueous phase liquid (LNAPL) was  detected (MW-28)

during quarterly sampling events between 1992 and 1998 (Ref. 5).  In response to the LNAPL

detects, S chering has implemented product recovery ac tions in this portion of the site.  During

recent soil investigations benzene, chloroform, and methylene chloride were detected above

relevant residential standards but below industrial standards (Ref. 5).   Groundwater c ontaminants

detected during recent sampling rounds c onsist of benzene, toluene and chlorobenzene.  The

number o f contaminants detec ted in this area and their level have decreased  significantly betw een

1990 and 1999.  This AOC is immediately upgradient of the GWES, and thus, it is w ithin the

capture zone of the GWES.

AO C 9 , B ack fille d A re a: This area is located on the eastern boundary of the site (part of AOC

6) and c onsists  of a backfilled area along the Elizabeth River.  During site expansion ac tivities,

this area was filled to level the site and provide room for the new WWTP.  The soils used to fill

the area w ere derived from on-site sou rces  and are the subject of the AOC.  So il samples

collected in this area did not detect c ontaminants above relevant standards .  Recent  groundw ater

samples collected in this area indicate the presence of TCE and benzene contamination. 

However,  becaus e no signs of  soil contamination have been observed  it is pos sible that

groundwater contamination in this area is associated with other units and plumes on site (Ref. 5). 

 

Only one unit, SWMU 4, has received a No Further Action determination from NJDEP and USEPA. 

With respect to the remainder of  the units, s oil contamination has only been  recently detected in SWMU 3

above relevant industrial standards.   The mos t recen t soil investigations in all other SWMUs and AOCs

have revealed no elevated contamination conc entrations.  It should also be noted that the majority of this

site is covered by buildings or asphalt pavement.  A few small grass covered areas exist.  However,

Schering maintains an environmental management plan on site which monitors disruption of the capping

sys tem and on- site soil.  Groundw ater contamination has been ass ociated with all units.   In general,

groundwater at this site is not being evaluated on a unit by unit basis, but rather on a site-wide basis. 

Schering has installed the GWES to capture groundw ater contamination that has been detected throughout

the site.  Th is GWES continues to extrac t cont aminated groundw ater at the site and its performanc e is

monitored on a semi-annual basis.

R e fe re nc e s:

1. Remedial Investigation Report, Schering Corporation, Union, New Jersey.  Prepared by Roy F.

Weston, Inc.  Dated June, 1986.  

2. Supplemental Remedial Investigation Report on Storage Tanks as Potential Sources of

Contaminants, Schering Laboratories, Union, New Jersey.  Prepared by Roy F. Weston, Inc. 

Dated August, 1989.  

3. Supplemental Waste Disposal Pit Investigation Report, Schering Laboratories, Union, New Jersey. 

Prepared by Roy F. Weston, Inc.  Dated August, 1989.  

4. Supplemental Remedial Invest igation Report,  Schering Corporation, Union, New  Jers ey.  Prepared

by Ebasco Environmental.  Dated September, 1990.  

5. Comprehens ive Site Conditions Report,  Schering Corporation, 1095 Morris Avenue, Union, New

Jersey.  P repared by Earth Tech.  Dated May 24, 2000.
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1  “Cont amination” a nd “ con taminated ” des cribes  media con taining c ont aminants  (in any fo rm, NAPL

an d/ or  dis solv ed , vap ors , or s olid s , th at  are  sub jec t t o RCRA ) in co nc en tra tio ns  in e xces s  of  ap prop riat ely  prot ec tiv e

risk-b as ed  “lev els ” (fo r th e med ia, th at  iden tify ris ks w ithin  th e ac cept ab le risk ra ng e).  

2  Recent evidence (from the Colorado Dept. of Public Health and Environment, and others) sugges t that

un ac ce pt ab le in do or  air c on ce nt rat ion s  are  more c ommo n in  s tru ct ures  ab ov e g roun dw at er w ith  vo lat ile

contaminants than p reviously believed.  This is a rapidly developing field and reviewers are encouraged to look to

the latest guidance for the appropriate methods an d scale of demonstration necessary to be reasonably certain that

indoor air (in structures located above (and adjacent to) groundwater with volatile contaminants) does not present

un accept ab le risks .  

2. Are groundwater, soil, surface water, sediments, or air me dia known or r easonably suspected to be

“con taminated ”1 above appropr iately protec tive risk-based levels (applicable promulgated

standards,  as w ell as other appropriate standards,  guidelines, guidance,  or c riteria) from releases

subject to RCRA Corrective Action (from SWMUs, RUs or AOCs)?

Media Yes No ? Rationale /Key Contamin ants

Groundwater X VOCs, SVOCs, Inorganics

Air (indoors )2 X

Surface Soil (e.g., <2 ft) X VOCs

Surface Water X Contamination is present, but it is not related to

SW MU /A OC ac tivit ies  at t he  Sch ering  facility . 

Sediment X Contamination is present, but it is not related to

SWMU/AOC activities at the Schering facility.

Subsurface Soil (e.g., >2 ft) X VOCs

Air (Outdoor) X

____ If no (for all media) - skip to #6, and enter YE, status c ode after providing or

citing appropriate levels, and referencing sufficient supporting documentation

demonstrating that these levels are not exceeded.

  X   If yes  (for any  media) - con tinue after identifying key contaminants in each

contaminated medium, c iting appropriate levels (or provide an explanation for the

determination that the medium could pose an unacceptable risk), and referenc ing

supporting documentation.

____ If unknown (for  any media) - skip to #6 and  enter IN s tatus c ode.

Ratio nale :

Groundwate r

Groundwater beneath the Schering site occurs at approximately 10 feet below ground surface across

most of the site.  The uppermost aquifer beneath the site is located in unconsolidated glacial, fill, and

alluvial deposits of  the Elizabeth River (Ref. 6) .  Initial investigations deter mined that the unc onsolidated
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aquifer is unconf ined, and that groundwater in this unit flows to the north and northeast , partially

dis charg ing to the r iver.   At a depth of approximately 20 to 35 feet, the unc onsolidated aquifer  is underla in

by the fractured bedroc k aquifer.  The bedrock beneath the site is comprised of the Passaic Formation

(formerly referred to as the Brunswick Formation), a shale with sandstone and siltstone interbeds. 

Groundwater in the upper portion of the bedrock aquifer was also found to flow to the east-northeast

beneath the site, towards the river (Ref. 6).

Groundw ater contamination was initially detected at the site during the Phase II Hydrogeologic Study

performed by Roy F. Weston in 1984 (Ref. 1).  Groundwater contamination was detected at the primary

production area of the facility, the location of the former surfac e impoundments, and the fill area at the

WWTP.  Potential sources of  groundw ater contamination include the industrial wastew ater lines (SWMU

2) , drum  storage areas (S WMU 5) , ASTs (AO C 7),  and US Ts (AO C 8).   Floating produc t w as  also

detected in the peninsula area (AOC 8) at MW-28. 

In general, groundwater at this site is not being evaluated on a unit by unit basis, but on a site-wide basis.

Despite this approach,  Schering identifies that groundwater c ontamination at the site is related to prior

spills and releases  at SWMUs/AOCs.   Thus , the Curr ent Site Conditions Repor t (CSCR) r eport indicates

which monitoring well locations are assoc iated with specific SWMU/AOC areas (Ref. 6).  The

relationship between monitoring wells and SWMU/AOC locations is outlined in Table 1 below.   The

highlighted well locations represent wells in which c onstituents were recently detected above the higher of

either the New  Jer sey  Ground Water  Quality Criter ia (GWQC) or  the Prac tical Quantitation Level (PQL)

for Class II-A potable groundwater. 

Table 1  - SWM U Lo cation/M onitoring We ll Re lationships

SWMU/AOC M onitoring  We lls  Lo cate d in the  Vicinity o f Unit

SWMU 1 MW-02, MW-12, MW-15, MW-16, P- 01, P-02, BW-02

SWMU 2 MW-04R, MW-20, MW-21, MW-22, P-05, P -06, P-07,  P-15,

P-16, RW-03, RW-06, B W-04

SWMU 3 MW-02, MW-03, MW-24, MW-31, MW-32,  MW-33

SWMU 5 B W-04 , B W-05 , MW-05, MW-06S, MW-06D, MW-09, M W-

20 , MW-21, MW-22, MW-25, MW-26, MW-27

AOC 6 MW-06S, MW-06D, MW-07, MW-12, MW-27, MW-37, BW-

02, B W-05 , B W-07 , P-01, P -02, P-14

AOC 7 P-10, MW-14,  TPZ-02

AOC 8 P-10, TPZ-03, TPZ-04, TPZ-05, TPZ-07, TPZ-08, MW-28,

MW-34, B W-06 , RW-01

AOC 9 P-13, P- 14, MW-30

Groundw ater w as monitored on a quarterly basis unt il May, 1999,  when  NJDEP and USEPA approved

Schering’s request to m ove to a semi-annual groundwater monitoring program.  Curr ently, groundw ater

contaminants above the NJ GWQC primarily consist of VOCs, SVOCs, and metals.  Thes e contaminants
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are still being detected above the NJ GWQC in both on-site wells and immediate off-site well locations on

the north side of the Elizabeth River.  The primary constituents of concern (COCs) in groundwater are

benzene, toluene, and methylene chloride.  During the most recent (June, 2000) gr oundwater monitoring

event the maximum detected concentration for these three constituents were as follows: benzene (MW-

28 = 62,600 µg/l, NJ GWQC = 1.0 µg/l), toluene (MW-20D = 230,000 µg/l, NJ GWQC = 1, 000 µg/l), and

methylene chloride (MW-20D = 9,100 µg/l, NJ GWQC = 2.0 µg/l).

Air (Indo ors )

The primary  COCs that c urrently exist in groundw ater at the site are VOCs.  Rec ently detected

conc entrations of VOCs w ere compared to the State of Connecticut (CT) Groundw ater Standards for

Protec tion of Indoor  Air under the Indus trial/Commercial (I/C VC) scenar io to identify cons tituents that

may be a concer n due to potential migration into indoor air.  Table 2 identifies the monitoring well

locations w here constituent c oncent rations w ere detect ed above the CT I /C VC during the May 2000

semi-annual groundwater sampling event (Ref. 7).

Table 2  - Groundwater Ex ce e de nce s o f the Co nne cticut Groundwater Standards 

for the  Prot e ctio n of Ind oo r Air - In dus trial/Co mme rcial Sc e nario

May 2000 (µg/L)

Constituent CT I/C VC MW-20 MW-21 MW-28

Benzene 530 1,680 62,600

Carbon Tetrachloride 40 120 1,770

Toluene 50,000 123,000 123,000

Due to the location of MW-28, volatilization of contaminants in this well into indoor air is not of concern. 

MW-28 is located along the northeastern boundary of the site and is not underneath or in the immediate

vicinity of any on-site buildings.  Schering has conduc ted numerous investigations on the contamination in

MW-28,  and its sur rounding area,  and has  ident ified a thin layer ( 0. 1 feet)  of  LNAPL (predom inant ly

benzene and toluene) in this well (Ref. 6).  T he LNAPL layer is of limited areal extent and has been

determined to be upgradient of, and captured by, the GWES due to the absence of LNAPL in immediate

downgradient  monitor ing well locations.  Thus, Sc hering has  concluded that the LNAP L contamination is

being captured by the GWES, and not migrating off site or under buildings. 

Due to the location of MW-20 and MW-21, the Johnson-Ettinger (JE) Model was us ed to calculate the

incremental risk and hazard values associated with the potential migration of volatile contaminants into

indoor air.  The rec ently detected VOC concentrations, identified in Table 2 above, w ere used to calculate

risk and hazard es timates.  T he conc entrations in these monitoring well locations have not been detec ted

under buildings.  However, the sample locations are in close proximity (approximately 50 feet upgradient)

to on-site industrial buildings.  Site-specific input parameters used in the model include: the depth below

grade to bottom of enc losed spac e floor, depth below  grade to w ater table, soil type, and soil/groundw ater

temperature.  Conservative default values were used for the remaining parameters for which site-specific

values were not readily available.  In addition, industrial exposure assumptions (i.e., exposure duration and

exposure frequency) w ere used in the calculations due to the current industrial nature of the property.
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Table  3 - C alculated I ncre me ntal Risk  Values  and Hazard Quo tients

Constituent Calculated Incremental Ris k Value

(IRV)/Hazard Quotient (HQ)

Benzene 1.3E-06(IRV)

Carbon Tetrachloride 4.3E-07(IRV)

Toluene 6.2E-02(HQ)

The calculated IRVs and HQ for the three constituents, as seen in Table 3 above, are below or w ithin the

USEPA acceptable risk range of 1.0E-4 to 1.0E-6 and below the target HQ of 1.0.  In addition,

cum ulative r isk assoc iated with exposure to c arcinogenic  com pounds  is within the USEPA ac ceptable ris k

range of 1.0E-4 to 1.0E-6.  Based upon the current information available and considering the results of the

JE Model, volatilization of groundw ater contaminants into indoor air at the Schering facility does not

appear to pos e an unacc eptable risk at this time.  See Attachment  2 for J E Model results for the th ree

carcinogenic compounds.  

Surface /Subs urface  Soil

Numerous s oil investigations have been conducted at the Sc hering property.  From 1984 to 1986, 38 soil

borings were advanced as part of the Remedial Investigation (RI) conduc ted at the property.  In 1991,

Schering began requiring all excavated soil at the property to be stockpiled and sampled prior to transport

off s ite (Ref. 6).   After 1991, numerous  on-site constr uction project s took p lace in which so il was

excavated, stoc kpiled, and analyzed for hazardous constituents.  A subsurfac e investigation also took

place in 1997 to investigate the reduction in contaminant concentrations in soil since 1986.

Based upon soil sampling conduc ted in 1997, residual soil contamination has only recently been detected in

SWMU 3 above NJ NRDCSC (Ref. 6).  

SWMU 3:  During the 1986 RI, arsenic, beryllium, c hromium, thallium, zinc, benzene, and

methylene chloride were detected in subsurfac e soil.  During the 1990s, constr uction and

excavation work occ urred in this area.  Composite samples of excavated soil were c ollected and

they contained no detectable concentrations of priority pollutants.  In 1997, two soil borings were

advanced in this SWMU.  Results indicated the presence of toluene at (8,320 mg/kg) in one

subsurface soil sample (sample depth not identified) above the NJ NRDCSC (1,000 mg/kg). 

The CSCR also identifies a “residual [soil] contamination area” of benzene and/or toluene in soil at boring

locations 1-16, 1-17,  and 1-25, wes t of the peninsula area (Ref. 6).  Benzene concentrations range from

51.1 mg/kg to 1,240 mg/kg (NJ NRDCSC = 13 mg/kg), while toluene was detected at 2,000 mg/kg (NJ

NRDCSC = 1,000 mg/kg) in boring location 1-25 only.  These s oil samples were collected in 1985, and

although they are the most recent doc umented soil samples in this area, they do not necess arily represent

current subsurface conditions.    

Surface  Water/Se dime nt



Schering Corporation

CA725

Page 11

The facility is adjacent to the Elizabeth River, which meanders in a narrow flood plain bordering the site’s

northeastern boundary.  The river generally flows  in a south to southeasterly direction and discharges  into

Arthur Kill. 

Surface w ater and sediment sampling was conduc ted as part of a Surface Water and Sediment Sampling

and Analysis Report, subm itted to NJDEP on May 1, 2000 (Ref. 5), and approved on January 11, 2000

(Ref. 11).  Surf ace water and sediment samples were c ollected quarterly between May 21, 1999, and

February 7, 2000 , at six (6)  paired locations along the Elizabeth River (See Attachment 1) .  The s amples

were analyzed for VOCs, base neutral acids (BNA), and metals.  The tables below identify constituents

detected above the NJDEP Surface Water Protec tion Criteria (SWPC) for FW2-NT c lassified rivers, and

constituents detected above the NJDEP Sediment Screening Guidelines (SSG) for Freshwater Sediment. 

Manganese w as  also detec ted in each w ell above the NJDEP SW PC,  but has  not been included in T able

4.  Manganese is not on the Priority Pollutant List and is naturally occurring.  Thus, it is not of primary

conc ern.

Table 4 - M aximum Contaminant Conce ntration De tecte d above N JDEP SWPC 

be twe e n M ay 19 99  to F e bruary 20 00  (µg /L)

Constituent NJDEP

SWPC

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6

VOCs

Trichloroethene 1.09 3.3 3.2 2.9 3.3 3.1 3.3

Tetrachloroethene 0.388 0.9J 0.9J 1.0J 1.0J 1.0 1.0J

SVOCs

bis

(2-Ethylhexyl)phthalate

1.76 4.5 – – – – 9.5

Metals

Lead 5 – – 12.1 6.2 – 6.8

J - The c ompound was  detected at an estimated quantity less than the detection limit.

As depic ted by T able 4, sur face w ater  samples revealed a limit ed number o f c ontaminants consistent ly

above the NJ DEP SW PC.   The contaminants ident ified in  the r iver are  not c ontaminants of  concern in

shallow groundw ater at the Schering property.  In addition, the contaminants w ere detected in all sample

locations (i.e., upstream [SW-6], adjacent to the site [SW-2 though SW-5], and downstream [SW-1]). 

Thus , Sc hering has c oncluded that c ontamination is most likely related to regional and/or upstream

contaminant sources and not to past hazardous m aterial practices at SWMUs/AOCs at the Schering

facility.  NJDEP and USEPA have concurred w ith Schering’s conclusion.
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Table  5 - M aximum C ontaminant C onc e ntration De te cte d abov e  NJ DE P SSG for Fres hwater

Se dime nt be twe e n M ay 19 99  to F e bruary 20 00  (µg /kg )

Constituent NJDEP

SSG

SD -1 SD -2 SD -3 SD -4 SD -5 SD -6

VOCs

Toluene 2,500 – – – – – 18,000

SVOCs

Phenanthrene 560 3,600 2,600 12,000 4,500 2,200 13,000

Anthracene 220 670J 490J 2,800 1,000 420J 2,700J

Flouranthene 750 6,500 4,300 12,000 7,600 4,000 21,000

Pyrene 490 5,600 3,700 11,000 6,500 3,900 18,000

Benzo(a)anthracene 320 2,800 1,900 4,900 2,900 1,800 7,700

Chrysene 340 3,000 2,000 5,000 3,500 2,200 11,000

Benzo(k)flouranthene 240 1,600 1,300 2,500 1,800 1,200 4,800

Benzo(a)pyrene 370 2,600 1,800 3,900 3,100 1,800 7,600

Indeno(1,2,3-cd)pyrene 200 980 850 1,700 950 660 3,800

Dibenzo(a,h)anthracene 60 290 220 – 250 180 1,000

Benzo(g,h,i)perylene 170 780J 660J 1,300 780 510J 3,400J

Metals

Cad mium 0.6 1.3 2.0 1.2B 3.8 3.9 2.8

Chromium 26 35.3 32.6 32.9 76.2 43.4 60.3

Copper 16 71.1 55.4 83.7 234 302 214

Lead 31 176 150 231 231 258 329

Me rcu ry 0.2 1.4 – – 0.48 – 0.28

Nickel 16 43.8 40.3 46.4 50.8 47.3 47.0

Silver 1 – – – 1.7 27.1 --

Zinc 120 291 239 174 407 330 437

J - The c ompound was  detected at an estimated quantity less than the detection limit.

B - The com pound w as also detec ted in a laboratory  sample.

As depicted in Table 5 above, sediment samples revealed several contaminants above the NJDEP SSG

for Freshw ater Sediment in all sample locations.  Results actually show  that sediment contamination

conc entrations are consistently higher in upstream samples (SD-6) .  In addition, the contaminants

identified in the river sediment are not contaminants of concern in shallow groundw ater at the Schering
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property.  Thus , Sc hering has concluded that contamination is most likely related to regional and/or

upstream contam inant sources and not to past hazardous material practices at SWMUs/AOCs at the

Schering facility.  NJDEP and USEPA have concurred w ith Schering’s conclusion.

Based upon cur rent information, it appears  that sur face w ater and sed iment in the Elizabeth River is

contaminated above relevant standards; however,  this contamination is not associated with releases from

SWMUs/AOCs at the Schering property.

Air (O utdo ors )

The Sc hering facility is almost entirely capped by on- site buildings or asphalt pavement.  A few  small areas

exist on site with grass cover.  Schering has management plans in place to ensure that the caps are

maintained in an appropriate manner.  Thus, it is unlikely that any contaminants in soil or groundwater will

impact outdoor air at a level of concern for on-site receptors. 

R e fe re nc e s:

1. Remedial Investigation Report, Schering Corporation, Union, New Jersey.  Prepared by Roy F.

Weston, Inc.  Dated June, 1986.  

2. Letter from Schering to NJDEP re: Submittal of Semi-Annual Groundwater Monitoring Report for

May 1999.  Dated July 29, 1999.

3. Supplemental Sampling Report, Schering Corporation, Union, New Jersey.  Prepared by IT

Corporation.  Dated January, 2000. 

4. Letter from Schering to NJDEP re: Submittal of Semi-Annual Groundwater Monitoring Report for

November 1999.  Dated January 27, 2000.

5. Sur face Water  and Sediment Sampling and Analys is Report , Sc hering Corporation,  1095 Morr is

Avenue, Union, New J ersey.  Prepared by Earth Tech.   Dated April 25, 2000.

6. Comprehens ive Site Conditions Report,  Schering Corporation, 1095 Morris Avenue, Union, New

Jersey.  P repared by Earth Tech.  Dated May 24, 2000.

7. Letter from Schering Corporation to NJDEP re: Submittal of Semi-Annual Groundwater Monitoring

Report for May 2000.  Dated July 31, 2000.

8. Letter from NJDEP to Sc hering re: Response to Comments No 1 & 2 of  the October 21, 1999

Letter concerning the February 1999 Groundwater Extraction System Perfor mance Report and the

May 1999 Quarterly Groundwater Monitoring Report.  Dated December 29, 2000.

9. Letter from  NJDEP to Schering re: Semi-Annual Groundw ater Monitoring Report for  November

1999 and May 2000, Ground Water Extraction Hydraulic Sys tem Performanc e Report for

November 1999, and the Groundwater Extraction Hydraulic Monitoring Report for May 2000. 

Dated January 2, 2001.

10. Letter from NJDEP to Sc hering re: Supplemental Sampling Report.  Dated January 11, 2001.

11. Letter from NJDEP to Schering re: Surface Water and Sediment Sampling and Analysis Report. 

Dated January 11, 2001.
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3 Ind irect  Pat hwa y/ Recep to r (e.g ., ve ge tables , fruits , cro ps , meat  an d d airy p rod uc ts , fish , sh ellfish , etc .)

3. Are there co mple te  pathways  between “contam ination” and human receptors s uch that

exposur es can be reasonably expected under  the cur rent (land- and groundw ater-us e) conditions? 

Sum mary Expos ure Pathw ay Evaluation Table

Potential Hum an Receptors (Under Current Conditions)

“Contaminated” Media Resident

s

Worker

s

Day-

Care

Cons tru ct io

n

Trespasse

r

Rec rea tio

n

Food3

Groundwater No No No No – – No

Air (indoor)

Surface Soil (e.g. < 2 ft) No No No No No No No

Surface Water

Sediment

Sub su rface So il (e.g., > 2 – – – No – – No

Air (ou tdoors )

Instruction for Sum mary Expos ure Pathw ay Evaluation Table:

1.  Str ike-out spec ific Media including Human Receptors ’ spac es for  Media which are      

     not “contaminated” as identified in #2 above.  

 2.  Enter “yes ” or “no” for  potential “completeness” under each “Contaminated”Media     

     — Human Receptor combination (Pathway).  

Note: In order to  focus the evaluation to the mos t probable com binations s ome potential

“Contaminated” Media - Human Receptor combinations (Pathways) do not have check spaces. 

These spaces instead have dashes (“--”).  While these combinations may not be probable in most

situations they may be possible in some settings and should be added as necessary. 

  X  If no (pathw ays are not complete for any contaminated media-receptor

combination) - skip to #6, and enter “YE” status code, after explaining and/or

referencing condition(s) in-place, whether natural or man-made, preventing a

com plete exposure pathw ay from each c ontaminated medium (e.g., us e optional

Pathw ay Evaluation Work S heet to analyze major pathways). 

____ If yes  (pathw ays are c omplete for any “Contaminated” Media - Human

Receptor combination) - continue after providing supporting explanation.

____ If unknown (for any “Contaminated” Media - Human Receptor combination) -

skip to #6 and enter “IN” status c ode
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Ratio nale :

Groundwate r

Groundwater contamination associated with the Schering facility primarily remains within site boundaries. 

Schering installed and has  been us ing the on- site GWES sinc e 1994 as a mec hanis m to provide hydraulic

control of contaminated groundwater that would otherwise continue to discharge to the Elizabeth River. 

The GWES cons ists of 41  groundw ater extrac tion wells with pairs of piezometers  co- located w ith each

extraction well (Ref. 3).  Groundwater removed by the extraction wells is pumped to the WWTP. 

Schering conduc ts semi-annual monitoring of groundwater at on-site and off-site locations to determine

whether concent rations are dec reasing and w hether or not the GWES is s ucc essf ully func tioning as

required by the ACO.  In general, groundw ater monitoring conduc ted at the site has show n decreasing

contaminant concentrations and decreasing lateral extent for most of the contam inants of concern at the

site, especially in the northern production area.  Thus, the GWES is suc cess fully capturing a majority of

the on-s ite contamination.  As mentioned previously, there are several areas for w hich further

investigation is neces sary.   These areas include: off-site locations immediately across the Elizabeth River,

the southeastern portion of the facility along the Elizabeth River (MW-07 area), and the western por tion

of the facility (MW-15 area).  NJDEP and USEPA have directed Sc hering to further investigate the

contamination in these areas (Ref. 1). 

NJDEP, USEPA, and Schering continue to investigate contamination that has been detected in

groundwater s amples collected on the opposite side of the Elizabeth River.  Despite this uncertainty,

exposure to contaminated groundwater assoc iated with Schering activities is not of c oncern.  Acc ording

to the CSCR, on-site and local groundwater is not utilized for potable supply.  The City of Union obtains

its municipal water supply from the Elizabethtown Water Company.   The CSCR indicates that  water

supply needs for surrounding communities are being met, and will continue to be met, through the use of

resourc es unaffected by site contamination.  Thus,  there is no potential for on- or off- site receptors to be

exposed to contaminated groundwater emanating from the Schering facility.  

A well survey w as also conducted in 1986, and was doc umented in the CSCR (Ref. 2).  Fifty-two

domestic, produc tion, and or observation wells were identified in a two-mile radius of the site.  Only nine

of the production wells w ere in the downgradient direction of the property.  Based upon an evaluation of

their location in relation to the facility, they are not at risk from contamination at the Schering facility. 

Only ten domest ic wells wer e found w ithin a two mile radius of t he site; how ever, none of these w ells

wer e within one mile of the s ite or were located in the downgradient direction.  It should be noted that

many of these wells are potentially no longer in service due to the date on the well survey and the

transition of m any urban areas, inc luding Union,  to  public  water  supply.  Thus, based upon this

information, there ar e cur rently no com plete exposure pathw ays to c ontaminated groundwater  associated

with the Schering facility.  

Surface /Subs urface  Soil

Accor ding to the CSCR, over  50,000 tons of  contam inated soil have been removed from the site.  Thes e

efforts have resulted in removing material that could have potentially leached contaminants to the

underlying groundwater and that could have posed significant risk to on-site construction workers.  Some

small areas of contaminated soil remain in SWMU 3 and in the area west of the peninsula (borings 1-16,
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1-17, and 1-25).  However, a majority of this site is covered by buildings or asphalt pavement, including

these two areas , and only a few  small grass covered areas exist.   Additionally,  the soil c ontamination in

SWMU 3 is in the subsurface.  I n order to eliminate potential exposure and disruption to contaminated soil

areas, Sc hering maintains an environmental management plan which monitors the  disruption of the

capping s ys tem and any work assoc iated with on-s ite soil.   As a result , the CSCR docum ents  that soil

does not pose a risk in terms of direct c ontact, volatilization of contaminants, or airborne transport of

contaminated particulates.  Thus, based upon the current information, there are no complete exposure

pathways to on-s ite residual soil contamination at the Schering facility.

R e fe re nc e s:

1. Letter from NJDEP to Schering re: Surface Water and Sediment Sampling and Analysis Report. 

Dated January 11, 2000.

2. Comprehens ive Site Conditions Report,  Schering Corporation, 1095 Morris Avenue, Union, New

Jersey.  P repared by Earth Tech.  Dated May 24, 2000.

3. Letter from Schering Corporation to NJDEP re: Submittal of Semi-Annual Groundwater Monitoring

Report for May 2000.  Dated July 31, 2000.
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4  If the re is  an y q ue s tio n o n w he th er t he  ide nt ified  expos ures  are  “s ign ifica nt ” (i.e.,  po te nt ially

“unacceptable”) consult a human health Risk Ass essment specialist with appropriate education, training and

experience.

4. Can the e x po s ure s  from any of the com plete pathways identified in #3 be reasonably expected to

be s ignifican t4 (i.e., potentially “unacceptable” because exposures can be reasonably expected to

be: 1) greater in magnitude (intensity, frequency and/or duration) than assumed in the derivation of

the acceptable “levels” (used to identify the “contamination”); or 2) the combination of exposure

magnitude (perhaps even though low) and  contam inant conc entrations (w hich may be s ubstant ially

above the acceptable “levels”) c ould result in greater than acc eptable risks?  

____ If no (exposur es cannot be reas onably expected to be significant ( i.e., potentially

“unacc eptable”) for any c omplete exposur e pathw ay) - skip to #6 and enter

“YE” status code after explaining and/or referencing documentation justifying

why the exposures  (from each of  the complete pathways) to “contamination”

(identified in #3) are not expec ted to be “significant.” 

____ If yes (exposures could be reasonably expected to be “significant” (i.e.,

potentially “unacc eptable”) for any c omplete exposur e pathw ay) - c ontinue after

providing a description (of each potentially “unacceptable” exposure pathway)

and explaining and/or refer encing doc umentation justifying why the exposures

(from each of  the remaining complete pathways) to “contamination” (identified in

#3) are not  expected to be “significant.” 

____ If unknow n (for any com plete pathway) - s kip to #6 and enter “IN” status code

Ratio nale :

This question is not applicable.  See response to question #3.
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5. Can the “significant” e x po s ure s  (identified in #4) be show n to be w ithin acc eptable limits?  

____ If yes (all “significant” exposures have been shown to be w ithin acceptable

limits) - continue and enter “YE” after summarizing and referencing

documentation justifying why all “significant” exposures to “contamination” are

within acceptable limits (e.g., a site-specific Human Health Risk Assessment). 

____ If no (there are current exposur es that can be reasonably expected to be

“unacceptable”)- continue and enter “NO” status code after providing a

description of each potentially “unacceptable” exposure.  

____ If unknown (for  any potentially “unacc eptable” exposure) -  continue and enter

“IN” status code

Ratio nale :

This question is not applicable.  See response to question #3.
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6. Chec k the appropriate RCRIS  sta tus  codes  for  the Current Human Exposur es Under Control EI

event code (CA725), and obtain Supervisor (or appropriate Manager) signature and date on the

EI determination below (and attach appropr iate supporting documentation as well as a map of the

facility): 

  X  YE  -  Yes, “Current Human Exposures Under Control” has been verified. 

Based on a review of the information contained in this EI Determination,

“Current Human Exposures” are expected to be “Under Control” at the Schering

Corporation Fac ility, EPA ID# NJD001317601,  located at 1011 Mor ris Avenue,

in Union, New Jersey, under c ur rent  and reasonably expec ted c ondit ions.  This

determination will be re-evaluated when the Agency/State becomes aware of

significant changes at the facility.

___ NO  - “Current Human Exposures” are NOT “Under Control.”

___ IN  -   More information is needed to make a determination.
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Co mple te d by: __original signed by_______________ Date:__03/14/01_____

_____

Kristin McKenney

Risk Assess or

Booz Allen & Hamilton

R e vie we d by: __original signed by_______________ Date:__03/15/01__________

Kathy Rogovin

Senior Risk Assess or

Booz Allen & Hamilton

A ls o  Re v ie we d by: __original signed by_______________ Date:__03/08/01__________

Elizabeth Butler, RPM

RCRA Programs Branch

USEPA Region 2

__original signed by________________ Date:__03/08/01_____

_____

Barry Tornick , Sec tion Chief

RCRA Programs Branch

USEPA Region 2

Ap prov e d by: __original signed by________________ Date:__03/12/01_____

_____

Raymond Basso , Chief

RCRA Programs Branch

USEPA Region 2

Loc ations whe re re ferenc e s m ay be found:

Referenc es reviewed  to prepare th is EI determination are identified after each r espons e.  Referenc e 

materials are available at the USEPA Region 2, RCRA Records Center, located at 290 Broadway, 15 th

Floor,  New York,  New York,  and the New Jersey Department of Environm ental Pr otec tion Off ice

located at 401 East State Street, Records Center, 6th Floor, Trenton, New  Jersey.

Co ntac t te le pho ne  and e -mai l num be rs : Elizabeth Butler, USEPA RPM

(212) 637-4163

butler.elizabeth@epa.gov
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FINAL NOTE:  THE H UMAN EXPOSURES EI IS  A Q UALITATIVE SCREENING OF EXPOSURES AND THE

DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE USED AS THE SOLE BASIS FOR

RESTRICTING THE SCOP E OF MORE DETAILED (E.G., SITE-SPECIFIC) AS SESSMENTS OF RIS K.  

Attachm e nts

The following attachments have been provided to support this EI determination.

 Attachment 1 - SWMU and AOC Map 

 Attachment 2 - Johnson-Ettinger Model Results

 Attachment 3 - Summary of Media Impacts Table

Attachments truncated, s ee facility file (MSS, 06/13/02)


