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SITE INSPECTION REPORT: LEVEL I

PART I: SITEINFORMAnON

1. Sit. Name/All. Elizabeth Coal Gas Site '1

Street 3rd Ave. B9tween South 2nd St. and Delaware St.

dty Eliubtth

Z. County~lJ~n.::.lionC.L.. _

J EPA 10 No'.:.lN~JD98~~1:lCORc=:894~ _

Stat. New Jersey Zip 07200

Cong. DIs1._7_County COde~39~__

4.
. ..'"

s. Latitude 40" 38' 4,"N Longitude 74° 1l' 56·W

USGSQuad. Elizabeth, Nm J.rsey

6. Owner Eliubethtown Gas Ught Co. Tel. No. (20n 289-5000

Street Qne Elizabeth Plaza

CIty Elizabeth State New JerseY Zip 08830

7. Operator Elizabethtown Gas YgM Co.

Street On. Eliubeth Plaza

City Elizabeth

Tel. No. {201l289-S0QO

State New Jenev ZIp 08830
L Type of Ownership

iiiPrivata 0 Fed .... _

oCOUnty 0MuniciPiI
DStet8
o Unknown 0Other _

9. Owner/Operator Notification on File
DICRA3001 Dete _

o Non. 0 Unknown

181CERCLA 10)c" Dat. september 19. 1913

·Note: A copy of an official CERCLA10lc form is not available. This information is based on the
letter enclosed in Ref. No. 20,

10. Permit Inforl'nltion

Permit Permit "0. Date Issued expiration Oat. Comments
NlA

11• Sit. Status.~
1&1 Actlv. oInactive oUnknown

•• 1Z. Yun of Operltlon 1857 10 PrlSent-
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12. Identify 111.types of wast. units (e.g•• landfill. surflce Impoundm.nt. piles, stained soil,
above- or below.ground tMks or containers. Iind treatment. etc.) on site. Initiate as many
waste unit numbers as needed to Identify all wastlsourcn on site.
(8) Wute Manag.ment Areas

Waste Unit No.
1
Z
3
4

Waste UnltTyp.
Unlined Pits

Facility Name far Unit
W.st,Pits

Aboveground Cont.IMB
Aboveground Tanks

Congete Bins

Aboyeqround Tank
Oil Tanks
Unused Oil Tank

(b) Other Areas of Conc.rn

Identify an~ miscellaneous spills, dumping ..etc. on lite; describe the materials 8nd identify
their locations on stte. ..'
Th'rt is an expansion tanklocattd on sit, that is reported to be uYd for water SOraGe, The.
Use of this wat.r is unknown. A batt.ry of aboveground ptoplne storage tanks is located in
the southwest corner of the property. A rail[(J:jld spur exists on the northwest portion of the
property. During an NUS Rsqion 2 fiT off-site reconnaissance. a number of rajlrOld tinker sars
were 5$en Pltked go tbis spy" The cant.oU or conditi on of thm tanker cars is unknown_

13. Information available from
Contact Amy Brochu

Prer-,er RichardSettino
Agency U.S. EPA Tel. No. (2011 906-6802

Agency NUS Corp. Region 2 FIT Date June 22. 1990

••

••
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PART II: WASTE SOURCEINFORMAnON

Waste$ produced on site were the result of gasification procesHs using coal, coke, and oU, as

appropriate. TheM wastes typically include ammonia. ammonium sulfate. sulfur. coke, coal tar, coal

tar pitch, dinker, and light oils. The coal tars may contain significant concentrations of pyrene.

anthracene. and other polynuclear aromatic hydrocarbons (PAHs). including known or suspected

carcinogens (Ref. No.1, p. 4). Actual waste handling practices that occurred at the plant are largely

unknOWfl but arHI of the yard were reported to be designated for waste storage. Concrete bins

were used to separate and store tar. and oils were kept in aboveground tanks. Leaks or spills

associated with these waste units are unknown. Wastes were also reported to ~ disposed of on site

in several unlined pits. Poor grade tar and spent oil W(l!lW most IikeCydumped on site. Evidence of this, .- ,
has reportedly been observed in the center of the propertY where the coal and coke piles were

locilted (Ref. No. I, p. 12). During an NUS Corp. Region 2 FIT off-site reconnaissance conducted on

May 18, 1990. no Ivid..,ce of waste or waste pits could be seen (Ref. No.2). Tnese pits have been

reported to be underlain by relatively impermeable clay; test hote and test pit logs indicate the

prftence of wastes, induding tar, clinker. coal. ash.and coke. underlain by layers of day and slit (Ref.

No. 6). No remedial action hClSbeen takef' except for filtration of storm water runoff.

The m~,"ufac;turing plant and most of the buildings were removed from the site in 1978·(Ref. No.1,

p. 12). The remaining potential hazardous substance sources in current use on sitl include two

expandable gas holders. a Ilquified natural gas (LNG)storage tank. and an unused oil bnle. (Ref. Nos.

1, p. 12; 2). During the NUS Corp. Region 2 FIT off·site reconnaissance an earthen berm

approximateCy 1Sfeet in height was noted around the LNG tank.. Aim. during the reconnaissance. a

berm was noted around the unused oil tank (Ref. No.2). An aerial photo of the area from 1940

shows this berm to have been in existence at that time (Ref. No.3). Th' present condition of the oil

tank and when its Ute was discontinued is unknown. The exact quantity of waste deposited on site.

aswell as the size or capacity of various smaller tanks and pits that currently exist or formerly existed

on site. is unknown (Ref. Nos. 1. 2, 3).

PART III: PRE-EXISTENTANALniCALDATA

Thtre are no known pre-existent an,lytical results available for the Elizabeth Co.1 Gas Site #1.

During the NUSCorp. Region 2 FIToff-site reconNissance. thr .. monitoring wells were noted on site.

There are no known data available for these monitoring wells.

PART IV: SITE INSPECTION SAMPLE RESULTS

NUS Corporation Region 2 FIT did not conduct. sempling sit. inspection at the Elizabeth Coal Gas

Site #1.

TIERRA-B-017583
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PART V: HAZARD ASSESSMENT

GROUND~ATERROUTE
1. De.ulbe the likelihood of a rele •• e of c.ontamlnant(s) to the groundwater as follows:

observed. alleged. potential. or nOM. Identify the contaminlnt(s) detected or suspected. and
pravide a ratlanale for ilttributingthe cont8minant(sJ to the facility.

It has been reported that poor quality tars and oils have been deposited in unlined pits on 5ite
in the past. Test hole and tllSt pit logs I:onfirm the presence of buried gasification wastes.
These waste pits present a high potential for groundwater contamination since contaminants
could leach through the soil to groundwater. The actual amacmt of waste deposited and the
contaminants contained in the waste is unknown. Suspected contaminants include pyrene,
anthracene, and other PAHs.

Th,r. is little potential for rele4l5e to groundw4l1er to occur from existing operations on site.
The site 15 used for gas storage and distribution and Is no langer used far manufacturing. There
have bINn no reported releaws from any of the existing tanks or gas holders.

Ref. Nos.1, pp. 4,12; 2; 6

2. o.scribe the 8Cluif.r of concern; indude Information luch as depth. thickness. geologic
composition. permeability. overlying str.t •• conflnlnll lay.rl, interconnections,
discontinuitl.s. depth to wnr table. groundwater flow direction.

The aquif.r of concern is the Passaic Farmatlon, which was formerly known as the Brunswick
Formrion. The Passaic Formation is the most extensive and Important aquifer in Union
County. It is located from 15to 30 feet below the ground surface in the vicinity of the site. The
bedrock is composed of thin-bedded shales, mudstones, IInd. sandstones which range in
thickness from 6,000 to 8,000 feet. The permeability of shale is 10" cm/sec. Overlying II
majority of the Passaic Formation is a stratum of unconsolidated glacial sediments, consisting
of day, silt. sand, gravel. and bouldef5. The permeability of the glacial till and silty clay is 1(t5
to 10·' cm/sec. The thickness of these sediments generally ranges from 0 to 200 feet.
Groundwater within the aquifer of caneern «cun along joints and fracture lones which
decrease In volume with depth. The permeability of fractured shale is 10-3 to 10-5. Pump tests
indicate joints and fractures which strike parallel to the strike of the bedding (southwest to
northealt) are better developed and interconnected than those which strike in other
directions. Groundwater in the area exists under conflned and unconfined conditions resulting
in both artesian and water uble conditions. respedively. The con~ning layers consist of silt
and clay beds. Ther. is direct regional h~rlulic I:onnectlon between the glacial deposits and
the bedrock, _nd also with adjacent surface watet'. ThelOCClIgroundwater flow 15 presumed to
be southwest toward the EIiZiil beth River.

Ref. Nos. 4, 5, 6, 7

J. ts • designated sole source aquifer within Jmil .. of the sltel

A sole source aquifer has not been designated within 3 miles of the site.

Ref. No. 22
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What is the depth from the lowlSl point of waste disposallstorage to the highest: seasonal
level 01 the saturated zone of the aquifer of cancem?
On~sit. test pits and soil borings indicate that wastes associated with coal gasification exist at
depths ranging from 1 to 8 feet. Groundwattr has been observed in these soil borings and test
pits to exist from 1 to greater than 15 feet beneath the site; therefore. wastes deposited on site
are in contact wi1h groundwater in the overlying strata of the Passaic Formation. The
groundwater in these strata are hydraulically ClOnnected with tne Passaic Formation.
Ref. No.6

5. What is the permeability value of the II.st perm •• ble continuous Intervening stratum
between the ground surface and the aquifer of concern?

The permeability value for overburden sediments consisting of glacial till and silty clay is
estl mated to be 1()os to 10-7 emJsec.

R.f. No.7

6. What lithe net predpitation for the ar•• ?
The net annual preei pitatl on for the area is approximately 12 inches.

Ref. No.7

7. Identify uses of groundwater within J miles of the site (i••.•private drinking SOUrcl. municipill
SO\Irce. commerci.I.lndustrl.l, irriaation. unusabl.).

Groundwater within 3 miles of 1he site is u5td only for commercial and industrial purposes.
Ther. are no known MIllis used for drinking or irrigation purposes within 3 miles of the site. All
Wills that exist withi n 3 miles of the site are ...partecl to be closed.

Ref. Nos.&-12,17, 2J

8. What Is the dist.nce to and depth of the nearest well that Is curremly used for drinking or
Irrivnlon purposes?
There are no known wells currently used for drinki", or irrigation purposes within 3 miles of
thesite. AUwelisthatdo exist within 3 miles of the site have been reported to be dosed.

Ref. Nos. 8-12. 17,21

9. Identify the population lerved by the aquifer of ClOncemwithin. 3·mU. radius of the site.

There ere no people known to be served by the aquifer of concern within 3 miles of the site.
All pubtic supply water is supplied bV the Elizabethtown Water Company and the City of
Newark Water Department These utilities receive water from reservoirs outside the 3-mlle
radiusofthesit •.

Ref. Nos. &-12.17.21

••
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SURFACE WATER ROUTE

10. Describe the Iik.,ihood of. releast of contlminant(s) to surface water 8S follows: Dbserved.
alleged. potential, or nan.. Identify the c0nt8mtnant(s) dewcted ar suspected. and pravldtl •
rationale far attributing the contaminants toth. f.dlrty.

There is potential for a release of contaminants to surface water in runoff from the facility to
have occurm is a result of past coal gas product/an. Coke and coal were stored in piles on
site. Ammonia liquor, a wastl product of coal gasification. W8$ generally disposed of prior to
1950 by mixing with cooling water and disc:harging to the nearest waterw<t~. It is also possible
that oils and tar leaked or were spilled on to the ground surface and subsequently migrated to
the Elizabeth River via surface runoff. It is reported that the U.S.Army Corpsof Engineers built
a 12 to 15 foot high embankment between the river and the site. It is unknown if this
embenkment p.......nts runoff migration from the site. Storm drains in the area do not
discharge directlv to surface water. Storrnwater runoff is discharged to the sanitary sewer and
subsequently treated. Presently, S10rmwater runoff is reported to be filtered before it leaves
\he site.

There have been no reported releases qf '~ontaminants to surface water. However.
groundwater is prftUmed to flow to, and be in direct hydraulic connection with. the Elizabeth
River. Wastlt$ deposited on site are known to be in contact with groundwater underlying the
site. Therefore. there is a potential for a release of contaminants to surface water through
groundwater.

R.f. Nos. 1. pp. 4. fl, 19; Z; 6; 19

11. Identify and locate the nearest dawmlope surface water. If possible, include a description of
possible surface drallllge Pltterns from tt1esite.

The Elizabeth River creatH the southwest boundary of the site. This is the nearest downslope
surface water. Ther. is significant tid,1 influence on the river at this point. It is reported that
the U.S. Army Corps of Engineers built .• 12 to 15foot high embankment between the river and
the site. It is unknown if this embankm."t prevents runoff migration from the site. Storm
drains In the area do not discharge directly to surface water and stormwater is reported to be
filtereet before it leaves the site. The Elizabeth River joins the Arthur Kill within 1 mile of the
site.
Ref. Nos. 1. p. 13; 2; 13; 19

12. Whllt Is the facility slape in percent? (Facilit)' IID~ Is m... urld from the highest poim 01
deposited hazardous wat. to the most downhill point of the waste area or to where
contlmination i.detected ••
The facility slope is less than 3 percent.

Ref. Nos. 2.13

13. What Is the slope of the intervening terrain In percent? (Intervening terrain slope is measured
from the most downhill point of the Wlste are. to the probable point of entry 10 surface
water.)

The elizabeth Nver borden the site to thl soutt!wMt; therefor., the lite is in contact with
surface water.
Ref. Nos. 2, 13

•• 14. What is th.1-year 24-hou' ralntall1
The 1-ye., 24-hour rainfall for the region isapproximately 2.75 inches.

Ref. No.7
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15. What is the distance to the nearest downslope surface water? Menur. the distance ala"\,! ..

(ours. that runoff (In be IXpectId to follOW.,:"
The Elizabeth River. which is in contact with the site at Its southwest boundary, is less than
1,000 feet from suspeded waste source areas.

i· . Ref. Nos. 2. 13

16. Identify uses of surflce waters within 3 miles downstream of the li~ (I.••• drinking.. Irrigation.
recreation. commercial. industrial. not used).

The Elizabeth Rive, and the Arthur Kill are both c1asstfied as SE3 waterways in the vicinity of
·the site. Designated Ll5eS Include secondary contact recreation, maintenance and migratiOf'l of
food populations, migration of diadrornous fish, maintenance of wildtife. and any other
reasonable UStr5. .

Ref. No. 14

17. Describe IIny wetlands. grot.r thIn 51cres in area, within 2 miles downstr •• m of the site.
Indude whether it is a freshwater or coastal wetI.nd.
A tidally influenctcl coastal wetland just over 5 aens in area is located approximately 0.25 mile
downstream ofthe site. The wetland is classifi4d aun .mergent, intertidal, estuarine wetland.

Ref. Nos. 13, 15

18. Describe .ny critlcel h.bltats of federally listed endangered spedes within :t miles of the lite
along the migration path.

Ther. are no critical habitats of federall~ listed endangered species located within 2 miles of
the site.

Ref. No. 16

19. WhIIt Is the distance to the nearest sensitive environment .Iong or contiguous to the
mlgratlOf'l path (If any e.lst within 2 millIS)?

A 5-acre tidally Influenced (oastal wetland Is located approximately 0.25 mile downstream of
the site. Thil wetland il classified as an emergent. int.rtid .. l,estuarine wetland.

Ref. Nos. 13,15

20. Id.ntify the popul8tian Hrved or IUeI of food aops Irrigated by surface water Intakes within
:Imiles downstream of the site and the distance to the intlike(I).

There are no known surface water intakes used for drinkIng or irrigation within 3 miles
downstream of the site. All public supply water is supplied by the Elizabethtown Water
Company and the City of Newark Water DePirtment. Both of these use reservoirs located
outside the 3-mUe radius of the site.

Ref. Nos. 8-12,17

••

21. whet Is the state WN' quality classification of the water bad, of COlKllrn1
The Elizabeth River and the Arthur Kill are both classified as SE3 waterways in the \licinit~ of
thlsitl .

Ref. No. 14
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22. oescrlbe any applrent bin contamiMtfon thet iSlttribuUlbl, to the site.

No apparent biota contamination was ob5erved during the NUS Corp. Region 2 FIT off-site
teCoMaissanceconducted on May 18,1990.

Ref. No.2

AIR ROUn:

23. Descnbe the Iikenhood of • rll ... of corrtamlnant(s) to the .ir as follows: observed. alllgld,
potential, none. Identify the contIminant(s) detected or suspKUd. and provide a rationale
for attributing the contamlnant(,)to th. f.dllty.

There·is low potential for a release of contaminants to air. The sitl is presently used as a system
dispatch center, and for storage and distributioo of wtnter peaking supplies of Iiqulfied natural
gas (LNG)and propane. It is no longer used. f9f'manufiK:turlng. The unlined pits used for waste
disposal in the past are reported to be buried on site. During the NUS Corp. Region 2 FIT off-
site reconnaissance all tanks on site, with the exception of the unuwd oil tank, were observed
to be well maintained. There have been no reported releases to air associated with the facility.

Ref. Nos. 1, 2

24. What Is the populmion within I 4-mill I'Idius of the slte1

The population within a 4-mll. radius of the site is approximately 272,000.

R.f. No. 18

FIRE AND EXPLOSION

25. Descrlb. the PGt*ntial for .. fi,. or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on ,Ite. Identify the hazardous substance(s)
and the method of storage or containment .ssod ..... with each.

The potential for a fire or explosion to occur with respect to hazardous substances suspect«l to
be present at the facility is low. The unlined piu that were used for prior waste disposal are
reported to ~ burled on site. During the NUS Corp. Region 2 FIToff-site reconnaissance all
tanks on site, with the exception of the unused 011tank. were obMrftd to be well maintained.
Th.... hive been no fll'4!sor explosions known to have occurred at the site.

Ref. Nos. ',2

2&. What IIthe popul.tion within .. 2-mU, "dlus of the haurdou. substance(s) Itthe fecillty?

The population within a 2-mil. radius of the site is approxim8l:ely 74,200.

Ref. No. 18
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DIRECT CONTACT/ON-SITE EXPOSURE

27. Describe the potential for direct contact with hazardous substlnce(.) stored in any of the
waste units an site or deposited In on-she soils. Identify the hazardous substlncl(s) and the
ilccesslbtllty of the waste unit.

There is little potential for direct contact with the hazardous substances posstbly deposited in
on-site soils. The site is completely surrounded by an 8-foot barbed wire fence. There is a 24-
hour guard on duty, and plant personnel monitor a dosed circuit tel ....ision scan of the plant
entrance. Wastes deposited on 5ite are reported to be buried in unlined pits and the yard is
mostly COV.,8d by crushed stone and fill. During the NUS Corp. Region 2 FIT off-site
reconnaissance no wastes associated with coal gasification were observed on site.
Ref. Nos. 1,2

28. How many residents liye on a property whOse boundaries encomplSl any part of an area
contaminlted by the she? ,.'

There .,e no residential properties whose boundaries encompass any part of an area
contamina1ed by the site.
Ref. Nos. 2, 13

~. What is the population within a ,...,ile radius of the site?
The populatlonwithln a 1-mlte radius of the site is approximately 12,300.
Ref. No. 18
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PART VII: SITE SUMMARY AND RECOMMENDATIONS

The Elizabeth Coal Gas Site #1 is an active facility located on 3rd Avenue in Elizabeth. New Jersey.

The site is comprised of approximately 25 ac::reswhich are presently used for gas storage and transfer
aswell asa computer center and an indusui al field operations base.

The site has been owned and operated by Elizabethtown Gas Ught ComPiiny since 1857. From 1857

to 1911 the facility was used to manufacture coal gas. From approximately 1912 to 1952 carbureted

water gas was produced ort the site daily. and fOt peak shaving only from 1952 to 1971 (Ref. No. 20).

The manufacturing plant and most of the buUqings were removed from the site in 1978.

Approximately half ofth. original site has been sold and is !'\OW used by a trucking (;ompany. Aerial

photographs from 1940 su~est that this half of the site was not used in the c::ealgasification process.

The remaining structures are used primarily for gas miKin9, distribution and storage.

Actual waste handling practices used at the plant during the time of ca.1 gas production are largely

unknown. It is known. however, that area, of the yard were designated for waste storage. Coal ~lnd

coke were stored in large pil esin the center of the property. Concr~e bins were used to separate and

store tars, and other otis were kept in aboveground tanks. Tirs were removed from the site and sold

to asphalt companies and a refinery. Materials which were not marketllble, sum as poor quality tars

and oils, were probably deposited on site in ufllined pits. Ther. is reported evidence of these

products in the center of the property. It was believed, during the time of gas production. that the

coal and coke piles would act as a filter on these waste materials (Ref. No.1, p. 12). Test pit logs from

197Jand soil boring logs from 1980 indicate that waste5 at50Ciated with coal gasification have been
deposited in on-site KIlls (Ref. No.6). Because the material is believed to be underlain by a layer of
relatively impermeable clay, no remedial action he' been reported to have occurred at the sit. with

the .xceptlon offiltration ofstormwater runoff (Ref. No.1, p. 13).

The site is completely surrounded with a barbed wire fence. Thre is • guard on duty 24 hours a day

and plant personnel monitor a closed circuit television scan of the plant's main entrance. There is no

known source of potable water supply within 3 miles of tl1e site. Groundwater within 3 mIles is not

used for drinking or irrigation and there are no known surface water intakes within 3 miles

downstream of the site. Storm drains in the arIa do not discharge dirlctly to surfac::ewater. No

exposed wastes were observed to be present on the site and no actual hazardous conditions have

been documented. The facility no 10000germanufactures gas and Is us.d only fOt gas storage and

distribution. For thl reasons mentioned above. a recommendation of NO FURTHER REMEDIAL

AcnON PLANNm under CERCLAISARAis given forthe Elizabeth Coal GasSite 11.
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~ .Elizabethtown Gas
Orlll ~ Pleza
PO Boll 3175
Unioo, NIlIII Jersey 0708:3

!lOll 21195000 phooe
www.eizabalhtawnges.com

January 30, 2007

CERTIFIED MAIL
RETURN RECEIPT REQUETSED
Mr. Raymond Pinkstone
New Jersey Department of
Environmental Protection
Bureau of Case ManageI1lent
40 I East State Street, CN 028
Trenton, New Jersey 08625-0028

Re: Erie Street Fonner Manufactured Gas Plant Site
Elizabeth, Union County, New Jersey

Dear Mr. Pinkstone:

Enclosed for you infonnation is a project summary prepared by GEl Consultants
(GEn. dated January 25,2007, which documents the actions taken to date regarding the
flow of impacted storm water from the above referenced site. We are currently moving
forward with scheduling the additional activities recommended by GEl in the
recommendation section of the summary. I will keep you informed of these actions as
they are implemented. Please contact me at (90S) 662-8205 if you should have any
questions or require additional infonnation.

Very)yly yours,

/~.-
/~te~en L. Cook

Senior Environmental
Specialist

ENCLOSURE
xc: T. Goodson

File

BBA000016
TIERRA-B-017591
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IIGEl CansultBnt$

7906 Browning Road
Suite 306
Pennsauken, NJ 08109

Ph. (856) 910-9750
Fax (856)910-9751

Memorandum
To: Steven Cook. Project Manager. AGL Resources

From: Christopher Dailey, P.E., GEl Consultants. Inc.

Subject: Project Summary for Water Drainage Issue
Drainage Basin and Outlet to Elizabeth River
Erie Street Former MOP Site
Elizabeth, New Jersey

Date: January2S, 2007

The purpose of this memorandum is to document efforts taken to stop the flow of impacted
stol1llwater entering the Elizabeth River from the site and document curreat site conditiODS. As you
know, GEl confirmed a discharge of impacted stormwater to the Elizabeth River with Ia.boratory
analytical results that reported a beIm:ne concentration of8.1 pmuper billion (ppb), collected below
an outfall that collects stonnwater drainage from the property. The source oftbis stormwater
discharge was a drainage basin located in the upper reaches of a swale that IUDS between the property
bo1Dldary and the flood control berm that lines the Elizabeth River. The swale nma the length of the
Elizabeth River fiom. the Conrail Lines in the northwest portion of the property to the inlet to the
Arthur K.illiocated approximately ~ mile to the southeast. Stonnwllter flow from the upper reaches
of the swale between the Conrail line and approximately the northern third of the back portion of the
property appear to drain into the swale before the water enters the drainage basin and the outlet to the
Elizabeth River. A stormwater collection system is alBo located on the back portion of the property
which is believed to lead into the dninage basin; however. the site drainage system has been closed
off for some time and is believed to have been abandoned.

Our original efforts to stop the flow of water entering the river were focused on. closing the valve
located on top of the flood control berm between the stonnwater collection basin in the swale and the
outlet. This valve is owned by the City ofEJizabeth however it is maintained WJder contract by
E'town Services, LLC, an affiliate of New Jersey American Water. Elizabethtown Gas (ETG) met
with a supervisor from E'town Services at the site to discuss concerns over potential :flood impacts
by closing the valve and to visually inspect the valve. It was determined that due to its ago and lack
of maintenance. the valve was not functional and that, even it could be made functional, it would not
be effective in stopping the flow of stormwwater from entering the outfall :from the drainage basin.
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Activities Conducted

In an attempt to control the flow of impacted stomlwater in the swale, ETG directed an
environmental contractor, Veolia Environmental Services (Veolia), to clean out the oft'site
drainage swale which appeared to be backed up with stagnant water and sediment. Veolia began
swale cleanout operations on January 2,2007. Veolia pumped out stagnate water from the swale
near the drainage basin which resulted in stopping the discharge to the drainage basin and the
river. Approximately 15,000 gallons of water were pumped out of the swale into tanker trucks
for offsite treatment and disposal. GEl inspected the outlet and the Elizabeth River on January 3,
2007 and confitmed that the flow of water to the outlet from the basin had stopped. At that time,
no visible signs of impacts to the river were observed. Because How was stopped at the basin
and no continuing flow was observed at the outlet, it was determined that the water leaving the
drainage swale and entering the basin is the primary source of stonnwater flow that was
observed leaving the outlet.

Once the flow of water leading into the offsite drainage basin from the swale had been stopped,
Veolia continued to clean out the swale using a vactor truck to remove any remaining standing
water and sediment that has accumulated in the swale. During this process approximately SO
foot sections of the swale were diked off to prevent the further spread of impacted water and
sediments and any sediments or debris encountered in the trench were removed and staged on the
property before disposal. The entire length of the swale between the property boundary and the
flood oontrol berm was cleaned using this approach. A total of approximately 48 cubic yards of
sediments and debris were removed from the bottom and sides of the swale for offsite treatment
and disposal. An inspection of the swale reveled that it was lined with asphalt and that the
asphalt was deteriorated in some areas. Subsequent to cleaning out the swale, a berm was
constructed along the length of the property line :from the drainage basin to the southeast
property boundary with pigs and gravel. This berm replaced an existing berm that had become
deteriorated. The purpose of the new berm is to stop any surface flow of stonnwater from
entering the swale and drainage basin. In addition, sorbent material was placed around the basin
itself to prevent any product ftom entering the basin.

GEl inspected the progress of this operation on January Sf2007 and confirmed that no flow of
water to the outlet was occurring and that no visible signs ofMGP impacts were observed along
the portions of the drainage swale that had been cleaned. It was observed that stonnwater flow
along the swale appeared to flow toward the drainage basin on the northwest corner oftbe
property for the upper 1/3 of the swale with the remainder 213 of the swale draining to a low area
located south of the property at the end of Second Street. A slight sheen was observed. in the
conection area to the south of the property, however, it is unknown if the sheen was related to the
site. It appears that the swale to the south of the site property boundary is also backed up with
sediment and debris from Second Street and Bilkays Express.

During the week of January 8th, Veolia continued work on the swale until a significant rainfall
event occurred on January 10,2007 and continued through the remainder of the week. During
this time, a slow but steady flow of rainwater was observed entering the drainage basin from the
swale. Water flow to the outlet to the Elizabeth River bad resumed at a 1-2 gallon per minute
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(gpm) rate. While rainwater was collecting in the swale. no surface flow was observed entering
the trench over the berms that were constructed on the property and no visual evidence ofMGP
impacts was observed in the swale, the drainage basin or the Elizabeth River outlet.

The following Monday, January IS, 2001, subsequent to a prolonged period of rain, GEl entered
the property to inspect the swale and sample the water coming from the outlet to the Elizabeth
River. Upon inspecting the swale, a sheen was observed in the swale along the length of the
property. The sheen may have been associated with Veolia's operation of heavy equipment
during the construction of the berm and regarding of the site area adjacent to the swale during
wet weather earlier that day, as no sheen was observed the week before. Although water was
entering the drainage basin from the swale, the sorbent material placed around the drainage basin
appeared to be stopping product from entering the river. An inspection of the drainage outlet
reveled 'that the river was under high tide and the outlet was submerged at the time of the
inspection. To assess the contaminant levels entering the outlet, GEl collected a sample of water
entering the drainage basin and sent the sample to IAt Analytical Laboratory for Vo+ 10
analyses. Analytical results of this sampling event revealed that concentrations of benzene were
reported at 6.73 ppb which is below the initial sampling results of 8.1 ppb. but still above the
surface water standard for saline water of 3.3 ppb.

RecolllDlendatlonl

While the actions taken to date have controlled the drainage of water :from the swale into the
basin and subsequently into the river during dry conditions, there remains the potential for an
impacted stonnwater discharge ftom the Bwale to the river during heavy or prolonged rain
events. Inorder to control the discharge to the river from the outlet during periods ofbeavy or
prolonged rain, the drainage outlet would need to be closed off entirely and the swale dammed
up to the south to prevent the flow of impacted water from continuing to drain to the south
towards the Bilby's Ex.press property. This has the potential to cause drainage problemS' in the
back portion of the property. Therefore, before the outlet is blocked, GEl recommends that the
back portion of the property be SU1'Veyedand that groundwater flow be monitored to pRdict the
effects of blocking off the outlet and damming the swale. Once the outlet is blocked, rainfall,
drainage and surface and groundwater conditions on the back portion of the property should be
monitored closely. If the drainage area served by the outlet is adversely impacted by flooding,
then GEl will work with ETO to develop options for handling stormwliter discharges on the
property to prevent flooding.
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PHOTOGRAPH I
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PHOTOGRAPH 4
1/3/07 - Surface area insfdeproperty leading towards trench.
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INTEGRATED ANALUleAL LABORATORIES, LLC.

SUMMARY REPORT
CUot: GEl Consultaats, IDe.

Project: ERIE ST MOP
Lab Ca.e No.: E06-13471

PARAMETER(Unlu)

Lab m: 13471-001
CHeat ID: SW-l
LoeadDD: Upstream

Matrix: Aqaeous
Sampled Date- 12/6/06

Cone Q MDL

Volatlles (Vaits)

8enzmLe
Trichloroethene
Tetrachloroethene
Etbylbeuene
Total Xylenes

(uglL-ppb)

0.716 0.400
0.522 0.400
0.646 0.490
NO 0.370
NO 0.960

TOTAL VO's:
TOTAL TIC',:
TOTAL VO'. If TIC's:

1.88
NO
1.88

*Semivolatnel - BN (Ullib)

Naphthalene
Acenaphthene
Fluorene

(uglL"f)pb)

1.48 0.158
ND 0.170
ND 0.256

13471-fO%
SW·l

AtOUdet
Aqueous
1116106

Cone 9 MDL
(1Ifl/L-ppb)

8.10 0,400
ND 0.400
NO 0.490

0.489 0.370
ND 0.960

8.59
25.3
33.9

00553-001
SW-l

_Drainage Balin _
Aqueou
1115107

Cone 9 MOL

(1IIf!L-pp1J)

6.73 0.420
ND 0.460
NO 0.420
2.59 0.330
2.40 0.960

11.7
34.3
46.0

(u&fL-ppb) (1IflII.,ppb)

1.12 0.158 NA
1.40 0.170 NA

0.985 0.256 NA

TOTAL BN'S:
TOTAL TIC's:
TOTAL BN'8 & TIC's:

1.48
NO
1.48

NO == Analyzed for but Not Detected at the MOL
NA = Not Analyzed
·Result from SimI Analysis
Bold rauIts exceed standard

. 3.51
NO
3.51

NA
NA
NA

TIERRA-B-017611



(.;....luxbnic:.al.
f.nYifOnR1t"I1W :I..,d

Wb;ICr~"II)1Irct:!1

Engi_ri"ll

March 30, 2007
Project # 964770-1 '30 •GEl Con.~tlntsAPH

.
I

!
Raymond Pinkatone, Case ~!lPl'
Buteau of ease Management
New Jeney Department of Environmental Protection
POBox 028
40] East State Street
Trenton, NJ 0862S "

HE: Phe. I Supp1eDlentai RemecUallnveltigatlon RePOrt:
Elizabethtown. 0., Company
Erie Street Former MGP Site
'Elizabeth. Union CODllty, New Jersey

Dear Mr. Pinkstone: . .

In accotdance with the schednle provided to the New Jersey Department of Environmenral Protection
(NJDBP) by Elizabethtown Gas (ETG) ad the Department's Mardl22, 2007 schedule approvallener.
OE] Consultancs. Inc. on behalf of our client ETO, submits the encloBed copies of the above referenced
report to the NJDEP fbrreview. We have included one complete copy oflbe report with Data Validation
(Volume Ill) and 3 copies that incl11dethe main report Volume] and supporting Appendixes (Volume II).
The Pba.se I Supplemental Remedial Investigation (Phase I Supplemental RI) Report \Vb originally
submitted 10 the NJDBP in May, 2001. After the report was submitted inMay 2001 some discrepancies
WCR found reganting the validation results of the analytical data. As such, certain sections of the report
were corrected and thoae OOtTeCIionawere submitted to the department on lanuuy 21, 2004. The enclosed
report includes all the corrected data.

To expedite your nview of tile report and the conditions at the Erie Street former MOP, we suggest a
meeting with you to waik you through the site history and results of the SuppleJDentai Phase I Rl In
addition, we wanted to discuss issues related to the inllpection and di~ion of stonnwater away fi'otn the
Elizabeth River that is plBl1Ded.

The weeks of April 16 or April 23. 2007 are good for OEI and ETG to meet with you. If this time frame it
not cooveni.ent for you then let us know and we can select a better time.. Ifyou have any questiODS or wish
any further information in the meantime, please do not hesitate to contact myself at 856-91 o-97S0 or
Steven Cook with ETO at 908-662-8205.:

Vcry truly yours.

"' ........gei<;nn... lunu.cllm GEl Cmuu.l1Ub, IJK.
?I05 B_Ia, JWd. Swre 306, PennauIrat, New Jency OSlO!!'

856.910.9750 fu: 856.910.9731

BBA000018
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Executive Summary...

·,

The Memorandum of Agreement (MOA) between NUl Elizabethtown Gas (ETG) and the
New Jersey Department ofEDviromnental Protection (Depal1ment) signed on June 23, 1992
requires that a remedial investigation and remedial action be condUded at the Erie Street
former manufactured gas plant (MGP) site. Although several previous investigations were
performed at the site. ETG contracted GEl Consultants, Inc. (GEl) to perform a Phase I
Supplemental Remedial Investigation (SRI) to resolve data gaps remaining from previous
investigations. This report presents historical as wen as recent site investigation activities
and results.

• •

The overall objectives of the Phase I SRI are to:

• Further characterize the hydrogeologic regime at the site

• Complete delineation of surface-soil impacts or determine necessity for background
surface soil evaluation.

• Complete characterization and delineation of subsurface-soil impacts

I • • Funher characterize the nature and extent of groundwater impacts

• Investigate the Elizabeth River sediment and surface water quality in the vicinity of
the site.

Hydrogeologic Regime

• J

The hydrogeologic regime was further characterized at the site. Groundwater is present in
and was evaluated in two zones in the overburden and within the shaDow bedrock beneath
the site. The overburden at the site was divided into A and B zones. The A zone is situated
abov-e the peat (where present) and is under unconfined conditions. The B zone is situated
below the peat (where present) and is under semi-confined conditions. Groundwater
elevations are consistently higher in the A zone than the B zone. Grolmdwater in the A zone
flows southeast towards the Elizabeth River, east towards South second Street and north
towards Third Avenue. Groundwater in the B zone flows southeast towards the Elizabeth
River in the southern two-thirds of the site and has a relatively flat gradient in the northern
one-third of the site. Based on groundwater and surface water elevation measurements,
groundwater in the overburden A and B zones appears to be connected to the Elizabeth
RiVett however, local discharge may be impeded by the presence of steel sheet piling within
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the core of the flood control benn adjacent to the site. Groundwater in the shallow bedrock is
under confined conditions and flows southeast towards the Elizabeth River. Groundwater
elevation in the shallow bedrock is genenilly less than groundwater elevation in the
overburden. Tho degree of connection between the overburden and shallow bedrock is based
on the permeability of the intervening deposits and varies widely across the site. Tidal
impacts on groundwater levels are most prevalent in the shallow bedrock but are not of
sufficient magnitude to affcct groundwater flow direction in the overburden or shallow
bedrock.

Surface-Soil Evaluation

The analytical results for surface..soil samples indicate the presence ofVOCs, PARs. and
metals in excess of the NJDEP soil cleanup criteria on the site and adjacent to the site.
Impacts detected adjacent to the site are typical of urban settings. Based on the diStribution
and magnitude of compounds detected in surface-soil samples, the surface-soil impacts
associated with the site have been delineated and no further evaluation is necessary.

Subsurface-Soil Evaluation

Product (sheen, NAPL, residual produdt or fn:e product) was noted in the subsurface across
the site and appears to be concentrated in the fonner production area in the north-
northwestern portion of the site, in the vicinity of the former oil storage area in the
southwestern comer of the site, and along the southern site boundary adjacent to the
Elizabeth River. Product was not observed in the Elizabeth River sediments adjacent to the
fonner MOP site. Based on NAPL smveys performed in onsite monitoring wells. the
product noted. in test pit, boring and monitoring well logs is not present as mobile product in
significant quantities except potentially in the fotmer oil storage area in the southwestem
portion of the site.

VOCs, PARs, and various metals are present in subsurface soils at concentrations exceeding
the NIDEP soil cleanup criteria. The analytical results for subsurface-soil samples indicate
that the horizontalllateral delineation of subsurface-soil impacts is complete to the north of
the site along Third Avenue and along the northern portion of South Second Street.
Horizontall1ateral delineation of subsurface soil impacts has not been completed east of the
site along the southern portion of South Second Street or west of the site along the Central
Railroad of New Jersey. Subsurface-soil impacts are present to the southern boundary of the
site however no product was noted in the river sediments adjacent to the site. Therefore,
delineation of 8ubsurfaco-soil impacts to the south is considered complete.

••
The analytical results for subsurface-soil samples indicate that subsurface soil impacts have
been vertically delineated at the site. Ingeneral. subsurface-soil impacts (soils with
compounds exceeding NJDEP soil cleanup criteria) are present in tho fill and upper peat (or
upper till where peat is absent) at the site. Subsurface-soil impacts. noted in the deeper
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portion of the till and/or within the upper residual soillweathered bedrock were limited to an
area adjacent to and west oCthe fonner 340,000 cf gas holder (MW-2D. MW-9D. and MW-
22B). and in the vicinity of the former gas oiVoU tanks (MW-l7B). Subsmface-soil
delineation is considered comp~ete at these locations since bedrock is at or within a few feet
of sample intervals collected from these locations.

Groundwater Evaluation

The analytiad results for sballow overburden A zone groundwater indicate that BTEX.
PARs, some metals, and cyanide are present at concentrations exceeding the NJDEP
GWQC. Based on the distribution of these compounds it is apparent that impacts onsite
have been delineated to the nortb-tlOI'1:heast of the site north of Third Avenue. Impacts
have not been delineated to the east towards Bilkay's Trucking facility. Impacts are
present along the western property boundary. however, based on the groundwater flow
direction from west to east the wescem. groundwater impacts generally are de1ineated.
Groundwater impacts in the overburden A zone are present along the southern site
boundary adjacent to the Elizabeth River. Groundwater in the overburden A zone likely
discharges to the Elizabeth River. however, such discharge may be impeded by the
presence of steel sheet piling within the c:orc of the flood control berm adjacent to the site.
Surface water samples collected from the Elizabeth River adjacent to the site indicate that
the overburden A zone groundwater is not impactiug the surface water quality ~ the
Elizabeth River.

The analytical result for the deeper overburden B zone groundwater indicate tbatBTEX,
PARs, some metals, and cyanide are present at ooncentratioDS exceeding the NIDEP
GWQC but are not as widespread as those in the overburden A zone. Based on the
distribution of these compounds, groundwater impacts in the overburden B zone are
delineated to the north and east of the site except for tbe presence of various metals and
cyanide. Groundwater impacts are present along the western property boundary however
based on the groundwater flow direction the western impacts are lenera1ly delineated. One
well adjacent to the river contained concentrations of oraanics exceeding the NJDEP
GWQC. Otherwise, only various metals aud cyanide were detected at concentrations
exceeding the NJDEP GWQC along the southern property boundary. Overburden B zone
groundwater likely discharges to the B1izabeChRiver. bowever. such discharge may again
be impeded by the presence of steel sheet piliDg within the c:ore of the flood control berm.
Surface water samples collected from the Elizabeth River adjacent to the site indicate that
the overburden B ZODe groundwater is DOt impacting the surface water quality in the
EJizabeth River .
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The shallow bedrock groundwater analytical results indicate that YOCs, PAIrs, various
metals, and cyanide are present at concentrations exceeding the NJDEP GWQC. Shallow
bedrock groundwater impacts are present in the vicinity olthe former 340,OOO-cfholder and
extend downgmdient to MW-8D. Based on the analytical data, it does not appear that
organic impacts in the shallow groundwater beneath the site extend to the southern property
boundary, except possibly at MW -5D (which may have a separate source). Based on the
shallow bedrock groundwater flow direction it appears that the western and northem
groundwater impacts are delineated. Organic shallow bedrock groundwater impacts may
extend further cast ofMW-8D and southofMW-SD and inorganic shallow bedrock
groundwater impacts may extend further east ofMW -8D and south of the Elizabeth River
(MW-SD, MW-6D. and MW-7D).

Elizabeth River Sediment and Surface Water Evaluation

The Elizabeth River sediment analytical data indicate the presence ofVOe, SVOCs,
pesticides, PCBs, dioxin, and metals. Based on a comparison of the analytical results with
NOAA ER-L and ER-M values. SVOCS, pesticides, PCBs, and metals were detected at
elevated concentrations. There are no ER-L or ER-M values for YOCs, dioxin, and various
metals. The distribution of the compounds detected in the Elizabeth River indicates that the
Erie Street fonner MGP site is not the source of the compounds detected Rather, the data
clearly illustrate the conclusions stated in the Elizabeth River Sediment Evaluation
(Appendix G of the September 27, 1999 SRIWP), that the Elizabeth River has drained a
highly industrial area for over a century that has impacted sediments, and that there were and
are many potential sources of impacts to sediment in: the Elizabeth River, based on historical
aDd current land use along the Elizabeth River and surrounding water bodies. This is further
illusttated by the detection 01compounds such as chlorinated VOCs, pesticides, PCBs,
dioxin, and some metals in river sediments that are not present at the Erie Street former MOP
site. Therefore, evaluation of the impact of the Brie Street former MOP site on the Elizabeth
River sediments is oonsidered complete.

Analytical results for surface water samples collected from the Elizabeth River indicate that
no compounds were detected above the SE-3 SWQC inany of the surface water samples
collected except for the furthest downstream samp]., c::ollected at SW·l (Transect 1). The
surface water sample collected at SW-l contained concentrations of arsenic and thallium that
exceeded the SW -3 SWQC standards. The analytical results do not indicate a trend in the
surface water quality along the section of the river evaluated and do not indicate that the
fanner MGP site is impacting the surface water quality of the Elizabeth River.

Based on the findings of the Phase I SRI and previous investigations, additional remedial
investigation work is recommended to complete the remedial investigation of the site. This
work includes:

• j •GEL.-- Ix
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Additional subsurface soil and groundwater impact delineation as listed below:

• Subsurface soil to the west along the rail line and to the east of South Second Street.
• Overburden A and B zone groundwater to the east of South Second Street.
• Shallow·bedrock groundwater to the east of South Second Street and south oftbe

Elizabeth River.

An additional otTsito-upgradient shallow bedrock monitoring well is recommended to
evaluate background shallow bedrock groundwater quality in the site vicinity.

Based on groundwater hydrology and groundwater quality data obtained during the Phase I
SRI, it is also recommended that previous investigation monitoring wells MW-4, MW-5,
MW-6, MW-7, MW-9. MW-IO. MW-12, and BP-3 be abandoned to prevent further potential
cross-contamination between the overburden A and B zones and to provide better hydraulic
infonnation. Additionally, monitoring wells MW-ll and MW-13 can be abandoned as
overburdened wells were installed in their vicinity during the Phase I SRI.

It is recommended that the two production wells be abandoned when the monitoring wells
are abandoned..

x
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1. Introduction

NUl Elizabethtown Gas (ETG) entered into a Memorandum of Agreement (MOA) with the
New Jersey Department ofEnviromnental Protection (the Department) on June 23. 1992.
The MOA required that a remedial investigation and remedial action be ~dueted at the Erie
Street fonner manufactured gas plant (MGP) site. Numerous investigations were previously
completed at the site; however. data gaps remained. ETG contracted GEl Consultants. Inc.
(GEl) to pcrfOIDl a Phase I Supplemental Remedial Investigation (SRI) to resolve data gaps
at the Erie Street former MOP Site.

This Phase [ SRI report presents historical as well as recent site investigation activities and
results. The recent site investigation activities are a result of implementing the Phase I SRI
Work Plan (SRIWP) that was developed by ETG and GEl. working with the Deparbnent.
The Phase I SRIWP development began after a meeting with the Department. held on
November 20, 1996. to discuss the next pbase of work to be performed for the site. ETG
developed a draft Phase I SRIWP. based on discussions in the November 20, 1996 meeting,
and submitted the Phase I SRIWP to the Department on January 13, 1997. ETG received
comments on the Phase I SRIWP from the Depanment in June 1997. Ingeneral. the
Department's June 1997 comments dealt with dividing the.site into areas of concern (AOCs),
additional sampling for horizontal and vertical delineation of soil. dense nonaqueous phase
liquid (DNAPL) investigation and delineation, Elizabeth River investigation, and off-site
delineation issues. ETG responded to the Department's comments with a response letter
dated August 19, 1997. ETO's response stated that they considered the site to be one AOe,
based on previous sampling results, and that there was no technical basis for dividing the site
into AOCs at the time. ETG's position on off-site surfaec-soil sampling, as discussed inthe
November 20, 1996 meeting, was one of concern that off-site sampling may produce results
that arc not indicative of site iinpacts, but are impacts from diffuse antbropogenic sources.
The Department suggested a background soil evaluation and ETG PR:Sellted a scope for the
background soil evaluation in the revised January 1997 Phase I SRIWP. ETG stated that the
proposed work plan included adequate sampling to delineate horizontal and vertical
delineation of site impacts and to evaluate DNAPL Finally. ETG expressed concern that
sampling of sediment in the Elizabeth River would not be representative of the Erie Street
site impacts and provided historical infoJUlation to support this concern inthe January 1997
Phase I SRIWP.

On December 11, 1997. an unscheduled meeting was held on the Eric Street former MOP
site with Matt Tumer (the Department case manager at the time), and discussions were held
regarding ETG's response to the Deparbnent's comments on the January 13, 1997 Phase I
SRIWP. The discussions centered on site groundwater investigations, off-site surface-soil
sampling, dividing the site into AOCs, and river investigations. Ju a result oftbis meeting,
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ETG submitted a letter to the Deparbnenl, dated December 30. 1997, that re-emphasized
ETG's position on these specific issues. ETG received a comment letter from the
Department dated February 20. 1998 responding to ETG's August 19, 19971etter. The
Department's comments focused on developing AOCs, off-site soil sampling, DNAPL
investigations, and river investigations. ETG responded with a letter to the Department on
March 10, 1998, restating the rationale for their positions and requesting a meeting to resolve
these issues. Although ETG strongly disagreed with the approach. they decided to divide the
site into AOes to allow the on-site investigation to proceed.

,, On March 24, 1998, a meeting was held among ETG, the Deparbnent, and GEl to discuss the
issues presented above. ETG submitted a letter, dated April 13, 1998, stating that they would
resubmit the revised Phase I SRIWP to the Department on or about May 8. 1998. ETG
transmitted the revised Phase I SRIWP to the Department on May 7, 1998. The Department
provided comments on the May 7, 1998 Phase I SRlWP to ETG via a comment letter dated
November 20, 1998. The Department conditionally accepted the Phase I SRIWP pending the
addition of a river investigation and additional on--site soU characterization sampling and
analysis (in addition to visual inspection). There were also several new comments that had
not been discussed in previous meetings or correspondence. such as analyzing soil samples
for total petroleum hydrocarbons (TPH).

ETG provided a response letter, dated March 23, 1999, to the Department's
November 28, 1998 comment letter, including clarification of the plan to visually delineate
product and analyze soil samples collected below impacts to verify vertical extent as
discussed in the March 24, 1998 meeting; the rationale for not analyDn8 soil samples for
TPH; and amendment of the work plan to include Elizabeth River sediment and surface water
sampling. ETG included revisions and corrections to the May 7, 1998 Phase I SRIWP as
attachments to the comment letter, rather than reissuing four volumes of the Phase I SRIWP.
The letter concluded with ETG providing the Department with written notice that they
intended to initiate the field program on or about April 26, 1999. On April 16, 1999, ETO
contacted the Department as notification that the field work was scheduled to begin at the site
on April 26, 1999. The Department stated that they would prefer that ETG postpone field
activities pending final Department approval of the Phase I SRIWP, but that ETG could
proceed at risk. On April 22, 1999, ETG sent a letter to the Department confirming that the
Department had expressed its strong preference that ETG not proceed with the
implementation of any portion of the field activities until receiving written approval of the
Phase I SRIWP ftom the Department.

...

The Department sent ETG a letter responding to ETG's March 23. 1999 response letter on
June 29, 1999. This letter conditionally accepted the March 23, 1999 Mvisions to the Phase I
SRIWP pending the incorporation of additional soil samples for characterization purposes.
On August 17, 1999, a meetil1g was held with ETG, the Department (new case manager Gary
Lipsius and Ann Hayton), and GEl. The purpose of the meeting was 10 provide project
background information to the new Department case manager. As a result of this meeting,

•GEL....... 2
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..
the Phase I SRIWP was revised and resubmitted by ETG to the Department on September 27,
1999. The revised Phase I SRIWP included the addition of a significant Dumber of soil
characterization and vertical delineation samples. The cover letter to the Phase I SRWIP
submission to the Department from ErG stated that the field activities would commence on
or about October 25, 1999 as had been discussed in a previous telephone conversation on
September 29, 1999. ETGnotified the Department, by letter dated October 28. 1999, that
field activities would be initiated on November IS, 1999. Copies of the correspondence
summarized above (without attachments and reports) are included in Appendix A oftbis
report ...
Based on "the data gaps identified from previous investigations and the comments and
concerns of the Departments as detailed in the correspondence summarized above, the overall
objectives of this Phase I SRI are to:

• Complete characterization and delineation of surface.soil impacts
• Complete characterization and delineation of subsurfll4»soil impacts
• Further characterize the hydrogeologic regime at the site
• Further characterize the natUre and extent of groundwater impacts
• Investigate the Elizabeth River sediment and surface water quality

1.1 Report Organization

This Phase I SRI Report (SRIR) is organized into the following sections.

Volumel
Section 1 - Introduction
Section 2 - Site Background
Section 3 - Physical ConditiOll8 of the Site and SWTOundings
Section 4 - Phase I SRI Activities
Section S - Phase I SRI Results
Section 6 - Summary and Conclusions
Section 7 - Recommendations
References
Tables
Figures
Plates
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Volume II - Appendices
A: Project Correspondence (1997-2000)
B: Phase I SRI Boring Logs, Monitoring Well Construction and Fonn Bs. Previous

Investigation Boring Logs, Monitoring Well Construction, and Test Pit Logs
C: City of Elizabeth Tax Assessor's Map
E: Shelby Tube Data
F: Tidal Survey Data
G: Previous Investigation Analytical Data.. Volume ill- Appendix
D: Phase I SRI Data Validation Reports

... 1
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2. Site Background

2.1 Site Location and Description

.-

The ETG Erie Street facility, covering approximately 24.5 acres, is presently used for
storage, transfer, and distribution ofliquid natural gas (LNG). Parts of the facility in the:
southeastern comer and along the central portion of the northern property boundary are
leased for truck parking onl)'. The facility is located in a mixed commercial. residential, and
industrial district of Elizabeth. New Jersey. The site is bounded on the north by Third
Avenue and private residences; on the east by Bilka)"s Trucking Company; on the south by
the Elizabeth River; and on the west by Conrail railroad tracks and the New Jersey Turnpike
(NJTP). A site location map and a site plan are presented in Figure 1 and Plate 1,
respectively.

2.2 Previous Investigations

Extensive remedial investigations have been conducted on the site since 1984. These
investigations have been documented and submitted to NJDEP in the: following three reports.

1. Final Report, Site Investigation, Erie St1'ut Site. Dames and Moore. Cranford, New
Jersey, February 23, 1989. (Dames & Moore, 1989)

2. Pre-Design Inv&tigatio1l8 Report (Tasks 1-5). Dames & Moore, Cranford, New
Jersey, March 3, 1993. (Dames & Moore, 1993)

3. Pre-Design Shldin Report, Erie Street Facility. Elizabethtown Gas Company.
Dames & Moore, Cranford, New Jersey, January"31, 1994. (Dames & Moore, 1994)

The results ofthe8e investigations were summarized and consolidated in the September 27,
1999 Phase I SRIWP. The results ofthcse previous investigations are incorporated in
Section 5 of this Phase I SR.IR, 88 appropriate. The site history. 5UIIOunding land use, and
other infonnation pnlSellted in this section are based on infonnation included in the previous
investigation results. These subsections also were included in the September 27. 1999 Phase
ISRIWP.

2.3 Site History

Prior to serving in its present capacity, the facility served as a water gas manufacturing plant
110m approximately 1895 to 1952. In 1952. the plant was retrofitted to manufacture oil gas.

•GEL_w~..u 5
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The oil gas manufacturing process ceased circa 1974, after which the facility was used as a
storage and transfer facility for LNG and propanCt and as an administrative control center for
gas distribution.

Buildings and structures associated with gas manufacturing operations were clustered in the
northem portion of the site~along Third Avenue. The majority of the structures associated
with the former gas manufacturing process have since been removed; former MOP-related
structures still existing at the site include two office bUildings.

The course of the Elizabeth River, which borders the site to the southw.cst, was modified
during the late 1970s and early 19808 by the United States Army Corps ofBngincers (COB).
The channel was re-aligned to run approximately west..east, and flood control embankments.
containing a steel sheet-pile core, were constIucted along the river as part of its flood control
program in the City of Elizabeth. As part of the realignment process~ the COE acquired a
small portion oftbe property located at the southeastern section of the fODDer site.

The historical review oftbe ETG Erie Street facility as summarized herein is based 011 the
following list of Sanborn ¥11'e Insurance (Sanborn) maps. aerial photographs, and site plans
as obtained and intetpreted by Dames & Moore. Copies of the Sanborn maps, aerial
photographs. and the site Plans. as well as the detailed description of specific facility
alterations (additions and removals). are provided in the Dames & Moore 1994 report. A
compilation of historical site structures is provided on Plate 1.

S8nbom MIll!! AeI1III PhotoAr!phl SbPl••

1903 Aprtl1940 Aprtl1949

1922 February 1951 June 1950

1951 April 1959 January 1955

1963 AprU 1961 May 1973

1989 December 1866

1980 April 1976

AprtI1979

Moo:h 1991

In 1889, the Metropolitan Gas Light Company (MGLC) initiated gas-manufacturing
activities at the Erie Street site. At this timc, 1he MOP property occupied a total area of2
acres, located between Third Avenue (to the northeast), Erie Street (to the northwest). Florida
Street (to the southeast), and Fourth Avenue (to the southwest).

In 1892, the Elizabethtown Gas Light Company (BGLC) pUIcllased the MOLC MGP
property and additional properties to the west-southwest. By 1903, the subject site extended
between Third Avenue, Florida Street, Fourth Aven\lCt and Erie Street. It should be noted

•GEl Con_ob
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that Fourth Avenue and the extension of the streets traversing the site between Third and
Fourth Avenues were paper roads (i.e., not physically present). MGP-related structureS
existing at this time included a small office building, a retort/purifier bouse. one 340,000-
cubic-foot (cf) gas holder, one 30,OOO-cfreliefholder, two drip shanties, a storage shed, and
a railroad siding.

A facility-owned and operated by the New York Chemical Company was situated to the west
of the MGP site between Third Avenue, Florida Street, Fourth Avenue, and Erie Street.
Anatron Chemical Company existed to the west between the A&E Railroad, Baltic Avenue,
1bird Avenue. and Fourth Avenue. A one-story house/shed was shown at the southwestern
comer of Third Avenue and Geneva Avenue.

By 1922. the Sanborn maps indicate ETG's property extended between Florida Street, the
Elizabeth River. Delaware Street,. and Third Avenue. The 1922 Sanborn. map also indicate
the expansion of site operations and facilities (see Dames & Moore 1994 report for details).

The map indicates tbBt timber was stored on the fonner New York Chemical Company
property, located west ofthc MOP site. Furnace houses located in the center of this property
were dismantled. The A&E Railroad,located on the western boundary of the New York
Chemical Company property, was changed to CRR of New Jersey.

Kalbfleisb Corporation replaced Anatron Chemical Company. which was located on the
western side oCthe CRRofNew Jersey property, between Baltic Avenue. Third Avenue, and
Fourth Avenue. Anatron Chemical Company installations shown on the 1922 Sanborn map
included sulfuric acid chambers. a sulfur pile. hydrochloric acid chambers, a sulfate ofsoda
tank (southern segment oftbe properly), and sulfuric acid storace (northeastern scplent of
the properly).

The 1940 aerial photograph indicated that significant expansion of facilities took pt.:e
between 1922 and 1940 (see Dames & Moore 1994 report for details).

The areal extent of the Elizabeth Consolidated Gas Company former MGP property was
:fiuther extended to the west by the inclusion of the adjacent former' New York Chemical
CompBDy property. A storage house (located near the northwestern boundary of the
property, oriented parallel to theCRR of New Jersey) was shown in this portion of site. The
storage house was constructed sometime between 1922 and 1940. It is unknown whether this
structure was present on the proPerly prior to ownership by Elizabethtown Consolidated. Gas
Company. Two gas holders were constructed (1928) on the northwest comer of the property
adjacent to Third Avenue and South Second Street.

Between 1940 and 1951. additional facilities including a 10-million-cfholder (Holder No.8) •
were constructed. To the west of the property. adjacent to the western side of the eRR of
New Jersey, coDS1IUctionofthe New Jersey Turnpike was underway .

•GEIc_bnta 7

TIERRA-B-017630



,.

.'

. ;

PHASE I SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT
NUl ELIZABETHTOWN GAS .
APRIL 27, 2001

Between 1951 and 1963. there were no significant changes on the Erie Street site. The four
purifiers located southeast of the l-million-cf gas holder were dismantled between 1955 and
1961 and a switch house was built in their place. .Also during this time period, the
300.000-cf rcliefholder north of the 3-million-cf gas holder was removed from the site. No
changes were observed in the site between 1961 and 1963.

Between 1963 and 1966. an aerial photograph indicated that property boundaries and site
structures do not appear to have been changed since 1961. with the exception of the rail spur.
This photograph indicated that the railway line traversing the site east-west and the center of·
the facility was removed.

Between 1966 and 1969, no visible modifications were made to the facility.

By 1976. the LNG tank and associated berm was installed and the existing railroad spur was
inplace. Many of the site structures were removed or dismantled during the period between
1969 and 1976. Bilkay's Trucking Company, a transportation company. started operating on
the adjacent property to the east of the ETG property, across South Second Street.

Between 1976 and 1980, aerial photographs and Sanborn maps indicate additional removal
ofMGP-related structures at the site (see Dames &Moore 1994 report for details) and
realignment of the Elizabeth River was in progress to the east of the site at the southern
boundary of the Bilkay Express property.

By 1991. most remaining MOP-related structures wen:: dismantled with the exception of
three gas holders on the northeast corncr of the property. A portion of the property located in
the southeastern comer was leased to Bilkay's for use as a parking lot. The mid-northeast
section of the site. adjacent to Third Avenue, was also leased for truck parking. Realignment
of the Elizabeth River. adjacent to the site, was completed.

The three remaining gas holders were dismantled and removed from the site in 1997 and
1998. Dismantling of the propane gas distribution/storage system was initiated in late
1999/early 2000 .
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,- 3. Physical Conditions of the Site and
Surroundings

3.1 Topography

The Erie Street site was surveyed by the RBA Group of Morristown. New Jersey, a New
Jersey-licensed surveyor. during the 1993 Dames & Moore investigation. The surveyor
mapped the locations oftbc on·site monitoring wells,. test borings, test pits, cone-penetration
tests, and piezometers for their horizontal and vertical locations. The positions of these
locations were measured incoordinates referenced to New Jersey State Plane Coordinate
System. NAD 83. and the elevations were referenced to the National Geodetic Vertical
Datum (NOVD 1929 Datwn). The vertical datum was transferred from geodetic beocbmark
NIGS DiskR-37.

A base map was prepared at a scale of 1inch equals SO feet. covering the site and
surrounding area extending ftom the Elizabeth River to Third Avenue. and from South
Second Street to the railroad tracks of the Central Railroad of New leney. Topographic
contours were generated ftom spot elevations obtained at SO·foot grid intersections to the
nearest one.hundredth (0.01) foot in paved areas, and to the nearest one-tenth (0.10) foot in
unpaved areas. Plate 2 illustrates the topopaphic contours for the site.

The site gently slopes towards the Elizabeth River from an elevation of approximately 9.5
feet above mean sea level (Msq in the northern portion of the site to an elevation of
approximately 7 feet above MSL in the southern portion of the site. An exception to lbis
temin is a portion of the site centrally located along the westem boundary where an earthen
fin embankment. which carries a railroad spur onto the site, is present at approximately 15 to
20 feet higher than the grade of the surrounding areas. The southern portion of this fill
embankment slopes down to an elevation of approximately 15 feet above MSL. and extends
into the center of the site where it serves as a railroad embankment.

3.2 Surrounding Land Use

In J 993, Dames & Moore reviewed the land use within a I,OOO-fcot radius around the site
using infonnation gathered :from City ofElizabcth Zoning Maps. and the Elizabeth Tax.
Assessor's Office. as well as from observations made during a cursory field inspection. The
official use of properties within a l,OOo-footradius was obtained nom the City ofBlizabeth
based on the actual lot number, and is provided in two maps :ill Appendix C.

• •
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Maps and listings obtained from the Elizabeth Tax Assessor's Office indicate that there are a
total of 431 real properties within the search area. These properties include eight industrial
(Code 4B) and 34 c;ommercial (Code 4A) facilities, and 389 units classified as other,
including vacant land. residential farm (regular and qualified), apartment, schools, public
properties. church/charitable properties, cemeteries/graveyards, and other exempt properties
(Codes 1,2, 3A1B, 4E, lSAlB/ClDIEIF).

r •

The Erie Street facility is zoned as M-2, as shown on the ZOne of the City of Elizabeth, New
Jasey (amended June 30, 1971). As per the city code used in identifying various areas, the
areas designated as Zone M-2 can be used as follows.

• Auto-related services
• Selected commercial and light manufacturing
• Wholesale and storage
• Distribution and trucking
• Light manufacturing
• General industrial

The Bilby's Trucking facility, located to the east oftbe ETG facility and extending to First
Street, is also zoned as M-2. The area to the east of First Street up to the Elizabeth River is
also zoned as M-2.

A portion of the land north ofBilkay's Trucking facility, extending to the north ofTbiId
Avenue and east of South Second Street, is designated as Zone M-l. which could be used for
all the pwposes listed for M-2, except "general industrial." A block ofland north ofSecon.d
Avenue and cast of South Second Street is designated as R-3. a designation used for
single/multi-residential dwellings.

The area north of the ETG facility enclosed between Merritt Avenue, South Second Street,
Third Avenue, and U. Glenn Zamonki Street is zoned u C-1/R·2. Properties with this
designation could be used as single and twO-family dwe1lings, u well as for professional
offices and neighborhood and local convenience. general, and specialty retail stores.

The New Jersey Turnpike (NJrP) is located approximately Soo feet to the west oftba site.
The area to the west of the NJTP is zoned as residential (R-2 and R-3). An auto-related
service center, a motel, and an NITP yard are located between Trenton Avenue and the NJTP
to the west of the NJTP.

. , The area to the south of the ETG site, across the Elizabeth River, is occupied by the Joint
Meeting Wastewater Treatment Plant.

To evaluate the presence of sites with potential enviroDmllIltal eonc::cmswithin the
swrounding aRIa, an environmental database search was perfonned by Environmental Data

.... •GEL..IU~otI
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Resources (BDR) for Dames & Moore. The EDR report presents maps showing facilities
within 1 mile of the Erie Street site and the locations of the sites within a I-mile radius of the
site with existing or potential environmental concerns that are subject to regulatory action.
This report is included in Appendix C.

The Elizabeth River nms along the site's southern boundary. The river is subject to the
provisions ofNIAC 7:9-4, Surface Water Quality Standards, which establishes rules by
which NJDEP classifies surface water bodies, provides fot their designated uses, and
develops policy for protecting surface water bodies.

Inaccordance with Surface Water Quality Standards, the Elizabeth River has been classified
as an SE-3 class waterway. The "SE'~ designation is the surface water classification applied
to saline waters of estuaries. and the "3" indicates water with the fewest designated uses of
the SE class. As such, designated uses of the Elizabeth River are restricted to the following.

• Secondary contact recreation
• Maintenance and migmtion of fish populations
• Migration of diadromous fish
• Maintenance of wildlife
• Any other reasonable use

Less restrictive designated uses for SE-l and SE-2 classified waters include primaIy contact
recreation, shellfish harvesting and maintenance, and migration and propagation of natural
and established biota. These less restrictive uses are not applicable to the Elizabeth River.

3.3 Wetlands Review

In 1993, Dames" Moore evaluated the potential presence ofwctlands in the site vicinity by
contacting appropriate NIDEP offices and federal agencies, perfuming a field inspection,
and reviewing the following documents and maps pertaining to this area.

• Environmentally Sensitive Areas Guidance Document, prepared by the NJDEP

• National Wetlands Inventory Map, prepared by the U.s. Department oftbc Interior.
Fish and Wildlife Services

• Freshwater Wetlands Map for Elizabeth SW. prepared by the NJDEP

• Flood Insurance Rate Map

• Aerial photographs

...
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Copies of the maps are provided inAppendix D of the Dames & Moore 1994 report.

, .

Based. on Dames & Moore·s review of these documents, maps. photographs. and the field
inspection, no wetlands were detennined to be present at or inthe vicinity of the site, except
for the Elizabeth River.

3.4 Regional Setting

The regional setting infonnation reported herein was reported in the 1993 Site Investigation
Report (Dames and Moore, 1993). The Erie Street former MOP site is located inElizabeth,
Union County, New Jersey. Union County lies within the Piedmont Plateau physiographic
province. The province is characterized as a region of low-lying plains and gently sloping
hills with OOQIional basalt ridges. Altitudes range from approximately SSO feet along the
Watchung basalt ridges to sea level at the Arthur Kill near the site area. Topography and
surficial features arc primarily the result of Quaternary glacial events, which both scoured the
existing bedrock surfaces and deposited a mande of lacustrine deposits. In the Elizabeth
area, the glacial deposits are reported to be primarily ground moraine deposits (till that was
deposited from below the glaciers as the ice retreated). Bedrock: underlying the site consists
of the Triassic Brunswick Fonnation, which consists of soft red shales and sandstones and
serves as the most important aquifer in the county. However, no public water supply well
fields tapping the bedrock are reported in the City of Elizabeth. Reportedly, valley fill
deposits (glacial soils and gravels that accumulated in ancient bedrock valleys) serve as
additional sources of groundwater in the county. Several drainage basins are located in
Union County. The site lies within the Elizabeth River b.which encompasses the
majority of Elizabeth.

3.5 Local Water Supply and Well Search

Public water in the vicinity of the site is provided by the City of Elizabeth Water Department.
According to the New Jeney Municipal Data Book (1990 Edition). all city water is provided
by two municipal sources. The city water is supplied from two surface water reservoirs
(Spruce Run Reservoir and Round Valley Reservoir). Ac.oording to discussions with
representatives of the City of Elizabeth Water Department, City Engineer and Health
Department, no information about domestic wells in the area is on file with the City of
Elizabeth. Furthermore. based on discussiona with the City ofBlizabatb Tax Assessor's
Office. the two residential properties with reported domestic wells are connected to city
water and arc presently owned by A. Mazza (property with Well2l. located at 328 Palmer
Street) and by C.B. Sortino (property with Well 22, located at 327 RedcliffStreet).

..

Notwithstanding, a well search was performed by Dames & Moore to characterize the type
and distribution of cxist:iDg wells within a ·~-mile radius of the facility. The well search was
primarily based on records provided by the NIDEP Bureau of Water Allocation. Two
hundred off-site monitoring/exploration wells/piezometcnltest borings, one recovery well •
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and six production weDs were identified within approximately ~ mile of the facility. A
summary of well construction details. NJDEP well records, and a well location map are
provided in the Dames & Moore 1994 report.

All of the six production wells identified in the well search are bedrock wells. All other
wens (i.e .• monitoring wells, piezometers. recovery weDs) are overburden wells. The total
depths ofthc six production wells range from 92 to 467 feet. Four wells (wells 51, 94,95.
and 1SO) out of the six production wells were reported 10 have been installed for industrial
use. The other two production wells (wells 21 and 22) were :reported as domestic wells.
With the exception of well SI, all of the industrial wells are located side gradient or
upgradient of the site. WeD 51 is located approximately ~ mile downgradient of the site,
south of the Elizabeth River. which is classified as Class SB3 surfilce water (i.e., saline
water). The two reported domestic wells are located in residential properties upgradient of
the site.

In 1994, 8ubsequent to this well search. the Department identified four production wells on
the Erie Street MGP site. ETG was previously unaware of these wells, and attempted to
gather documentation regarding the wells and to identify their locations. The well driller was
contacted and notcs from the well installation were retrieved. Historic site plans were
reviewed and two of the four wells were preliminarily located. Based on the driller's notes
regarding low (2 gallons per minute (gpm]) to no (0) gpm) well yield for two of the four
wells, it is ETO's beJiefthat. although pc:nirits were obtained for the installation of four
wells, only two were actually installed. The existence and location of the two wells
identified on historic site plans were confinned by field inspection in Febmary 1995 and in
1999. The two wells located on site were designated FW-I and FW-2. FW-l.located
approximately 200 feet south of the gate house in the northern portion of the site. had. an 8-
inch-diameter steel casing. the top of which was approximately 2 feet below land surface
(bls). The: well depth and water level were 102.4 feet and 3.5 feet below the top of easing.
respectively. FW-2.located approximately 80 feet north ofFW-1 in the area leased for truck
parking. alao had an 8-inch steel casing, the top of which was approximately 0.8 foot bls.
ne casing was filled with brick and rubble to a depth of at least 1.5 feet. FW-2 could not be
probed deeper than 1.5 feet below the top of the casing. Both wells were marked with traffic
cones and the soil excavated to locate the wells was backfilled around the wells. The
abandonment of these two wells will be performed concurrently with the abandonment of
specific previous investigation monitoring wells .
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4. Phase I SRI Site Activities

Phase I SRI field investigations were initiated at the Erie Street former MOP site in
November 1999. These investigations were conducted in accordance with the NJDEP-
approved Phase I SRIWP, dated September 27, 1999. Additional investigative work, which
was beyond the scope proposed in the Phase I SRIWP ~was conducted. to address site
conditions obsetVed during implementation of the Phase I SRI field sampling program. Field
activities for this investigation included exploratory test trenching, soil boring drilling.
monitoring well installation, soil, sediment surface water, and groundwater sampling and
laboratory analysis. groundwater ltWel monitoring. and a tidal survey. This work was
completed ciming various field events that occurred between November 1999 through
February 2001, as summarized in the following discussions. The Phase I SRI sample
locations referenced below are illustrated on Plate 1.

November 15, 1999 through Febroary 25, 2000

The first field evmtbepn November 15,1999 and extended to February 2S, 2000. This
event began with the drilling of soil borings B.24, B-34, B-33, B-12. B-29, and B-30 to
assess subsurface strati~hic conditions such that the vertical and horizontal positioning of
future monitoring wells to be installed at the site could be deteDnined. Specifically. the soil
borings were advanced to determine whether a previously reported peat layer was continuous
or whether a silt/clay layer merges With the peat to form a continuous confining unit across
the site, and to determine the general stratigraphic units that should be screened with
monitoring wells to evaluate the groundwater quality and distribution of impacts at the site.
After the soil borings were drilled. monitoring wells MW-lSB, MW-l6B, MW-16A, MW-
20A, MW-14B, MW-19A, MW-l7B, MW.18B. MW-22A, MW-21B, MW-22B, MW.19B.
MW-9D,MW-21Awere installed between November 29, 1999 andDecembcr 21.1999.
Monitoring well pair MW-23A123B was not installed as proposed due to thin overburden in
the northeastern comer of the site. It was decided that existing well MW-3 would be
suffioient to evaluate overburden gro1Dldwater quality in this area of the site.

Soil boring and monitoring well locations arc illustrated on Plate 1. Soil boring and
monitoring well construction logs are provided in Appendix B. Copies of soil boring and
well construction logs from previous investigations are also provided in Appendix B.

..
Sixty-six test pits were excavated at the site between January 5, 2000 and February 7, 200010
visually characterize/delineate soil conditions. As requested by the Department, samples of
visibly impacted soil were collected from various locations and submitted for analytical
testing. Such testing was requested by the Department to detmnine the range in
concentration ofMGP-related constituents present at the site. Test pits in the general order
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of excavation, incJudethe folJowing: TP-27. TP-32, TP-3S, TP-47. TP-48. TP-49. TP-SO,
TP-54. TP-SS, TP~6S, TP-66, TP-37, TP-38, TP-39. TP-40, TP-41, TP-42, TP-44A, TP-44B,
TP.72, TP-39A, TP-70, TP-71A, TP-7IB, TP-16A, TP-16B, TP-18, TP-19. TP~lS.TP-17,
TP-17A, TP-22. TP-23, TP-23A, TP-64, TP-68/69, TP-30, TP-S6, TP-57, TP-57A, TP-59,
TP-24, TP-2S, TP-26, TP-28. TP-29, TP-43, TP-4S(A&B), TP46, TP-33, TP-36, TP-36A,
TP-51, TP-31, TP-73, TP-7S. TP-34, TP-34A, TP-60, TP-61, TP-62, TP-62A, TP-63, TP-B-
S. and TP·B -6. A test pit was excavated in the vicinity of a Conner tar separator and was
identified as TP-TS-2.

Subsequent to test trenching activities, additional soU borings were drilled 10 oompletc soil
characterization and delineation at the site as proposed in the work plan. Such borings
include B-35, B-22, B-23, B-15. B-ll, B-14, and B-16. Additional borings SB-TP-39rrP-
39A, SB-TP-30, SB-TP-7S, SB-TP-14, and SB-TP-25 that were not identified in the work
plan were drilled to delineate the vertical extent of impacts observed in the correspodding test
pits.

Soil saDlples were ooUected for laboratory analysis during test pitting, soil boring, and
monitoring well installation activities, Table 1 provides a summary of the soil samples
collected, the rationale for their collection, and a summary of the analyses performed.
QAlQC samples are summarized inTable 2. The observations recorded dming the
excavation of test pits are summarized in Table 3. The hydrogeologic data generated from
the soil boring, monitoring well installation, and test pit activities are presented in
subsections 5.1 and 5.2 of this report. The subsurface-soil analytical results are presented
and discussed in subsection 5.3 of this report.

May 22, 2000 and June 9, 2000

Between May 22.2000 and June 9, 2000, the potential presence of nonaqueous phase liquid
(NAPL) was investigated and water levels were measured in the following monitoring wells
and piezometers: MW-l, MW-ID. MW-2, MW-2D, MW-3. MW-4. MW-S, MW-SD. MW-
6, MW-6D, MW-7, MW· 70, MW.8, MW-8D, MW-9. MW-9D, MW.l1, MW-I2, MW-13,
MW-14A(BP-2), MW14B, MW~lSA(BP-11 MW-1SB, MW-16A, MW-l6B. MW-17A(BP-
8), MW-l7B, MW-l8A(BP-4), MW-18B. MW-19A, MW-19B. MW-20A, MW-20B(BP-6).
MW-21A, MW-21B, MW-22A, MW-22B. BP-3, BP~S, and BP-7.

Groundwater samples were collected during the same time period from the following wclls:
MW-1D, MW-2D, MW-SD, MW-6D. MW-7D, MW-8D, MW-9D, MW-14A, MW-14B.
MW-lSA, MW-lSB, MW-16A, MW-I6B, MW-17A, MW-17B, MW-18A, MW-18B,MW-
19A, MW-19B, MW-20A, MW-20B. MW-21A, MW-21B. MW-22A, and MW-22B.

- .
The groundwater samples WeRl analyzed for benzene, toluene, ethylbenz.ene, and xylene
(BTEX). target compound list (TCL) base-neutral scmivolatile organic compounds plus IS
tentatively identified eompounds (BNs + IS). target analyte list (TAL) metals, total cyanide,
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and amenable cyanide. The QAlQC sampling is summarized inTable 2. The hydrogeologic
data generated from these activities are summarized and presented insubsections 5.1 and 5.2
of this report. The groundwater analytical results are summarized and discussed in
subsection 5.3 of this report.

June 28 and July 7, 2000
: ,

The Elizabeth River surface water and sediment sampling investigation was performed
between June 26 and July 7, 2000. One set of surface water samples was collected at the
approximate mid-point of each of seven transec~ starting at the farthest downstream
location. for a total of seven surface water samples. Surface water sampling was scheduled
to correspond with the low ebb-tide event. Sediment samples were collected nom four
locations along each of seven transects (see Plate 1). Two depth intervals were sampled at
each of the four locations on each transect for a total of 56 sediment samples. The sediment
and surface water samples were"analyzed for: TeL volatile organic compounds (V0Cs),
TCLsemivolatile organic compounds and 15 tentatively identified compounds (SVOCs +
15), total cyanide, TAL metals, pesticides, polychlorinated biphenyls (PCBs), herbicidrs,
total organic carbon (TOe), and dioxin.

The QAJQC samples are summarized inTable 2. The observations noted during sampling
and the sediment and surface water analytical results are summarized and discussed in
subsection 5.3 of this report.

August 21 and August 25, 2000

Between August 21. 2000 and August 25, 2000, water levels were measured in the fonowing
monitoring wel1a and piezometers: MW-l, MW-ID, Mw-2, MW·2D, MW-3, MW-4t MW-
5, MW-SD, MW-6. MW-6D, MW-7. MW-7D, MW-8, MW-8D, MW-9, MW-9D, MW-IO,
MW-ll, MW-12, MW-13.MW-14A(BP-2), MW-14B,MW-1SA(BP-l). MW-ISB. MW-
16A, MW-16Bt MW-17A(BP-8), MW-l7B, MW-18A(BP-4), MW-18B, MW-19A, MW- .
198, MW-20A, MW-2OB(BP-6), MW-21A, MW-21B, MW-22A, MW·22B, BP-3, and BP-
7. The results of this survey are presented and discussed in subsection 5.3 of this report.

".

In addition, the need for additional monitoring wollS north ofTbird Avenue was identified to
better evaluate shallow groundwater flow direction north of the site. Therefore, property
owners north of Third Avenue were identified &om tax assessor maps for well permit
purposes.

November 20, 2000 through February 21, 2001

...
Access to drill soil borings located along South Second Street was approved by the City of
Elizabeth on October 13, 2000. Therefore. beginning November 20. 2000, borings B-17, B-
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18. B-19. 8-20. and B-21 were drilled along South Second Street as specified in the
September 27~1999 Phase I SRIWP.

Inaddition. GEl determined the need to further evaluate the contents; stlUct1Jre; and integrity
of two subsurface holder stIUctures on site. Therefore, borings lIB-I, HB-1A. HB-2, HB-3.
and HB-4 were drilled at the locations illustrated on Plate 1. GEl also identified the need for
additional vertical delineation data based on a cursory review of analytical and geologic data
collected during the first field event. Therefol'Ct borings VB-l~ VB-2, VB-3. and VB4 were
drilled at the locations illustrated on Plate 1. Based on preliminary groundwater elevation
contour mapS; six additional monitoring wells were installed north of Third Avenue to better
define groundwater flow direction. The new wells installed north ofTbird Avenue include
MW-23A. MW-23B. MW-24A, MW-24B, MW-2SA; and MW-26A.

Soil boring and monitoring well construction logs are included. in Appendix 8. Subsurf&CC'r
soil analytical sampling rationale is provided in Table 1, along with a summary of the
analyses performed on each sample. The QAlQC sampling is summarized inTable 2. The
analytical and hydrogeologic data. from these activities arc summarized and presented in
subsections 5.1 through 5.3 of this report.

To evaluate the extent of potential surface impacts and to evaluate surface-soil quality near
the site. surface-soil samples 88-1. S8-2. S8-3) SS-4) and SS-S were collected from grassy
medians between the sidewalk and curb on the northern side ofTbird .Avenue. Surface.soil
samples could not be collected along the southern side of Third Avenue due to the paved
surmce. All surface soil samples were analyzed for BTEX. BNs + 15. TAL metals, total
cyanide. and amenable cyanide. The analytical results are summarized and discussed in
subsection 5.3 oftbis report.

Beginning January 8, 2001, groundwater samples were collected from the monitoring wells
sampled in May 2000, as well as from the following additional wells: MW-3. MW-23A;
MW-23B, MW-24. MW-24A. MW-25A, and MW-26A. Prior to sampling, water levels
were measured and the potential presence ofNAPL was evaluated ineach monitoring well.
The groundwater samples were analyzed for the same Plll'81Ileters as in the May 2000
sampling event. The hydrologic and analytical data are summarized and discussed in
subsections 5.2 and 5.3 of this report.

During the week of January 22, 2001, a tidal survey was performed using pressure
transducers installed in several monitoring wells) two catch basins, and the Elizabeth River.
The tidal survey results are presc:nted in subsection 5.2 oftbis report.

On February 21,2000. water levels were measured and the potential presence ofNAPL was
evaluated all monitoring wells at the site. These data were compiled and are presented in
subsections 5.2 and S.3 oftbis report..-,
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Deviations from september 27.1999 Phase I SRIWP

,
Several proposed activities were not completed as described in the September 27. 1999 Phase
I SRIWP due to site conditions or access issues and several additional investigation activities
were performed based on site observations. A summary of these deviations from the
September 27. 1999 Phase I SRIWP is as follows.

Surface..soil samples proposed in the Phase I SRIWP immediately adjacent to the site (i.e.,
south side oflbird Avenue) were not collected due to paving. However, five surface-soil
samples (SS-1 through SS-S) were collected from the grassy medians between the sidewalk
and curb on the northern side of Third Avenue.

Borings B-25 through B-28 were not completed along the western site boundary because
access has not been obtained fiom Central Railroad of New Jersey. Access negotiations with
the railroad are currently in progress. Boring 8-13 could not be drilled due to the abwulance
oftmderground and overhead utilities. Proposed nested pair of monitoring wells MW-23AIB
were not installed in the northeastern portion of the site because the ovemmden.was not of
sufficient thickness to warrant additional weDs in this area of the site. Previously installed
monitoring well MW-3 will be used to evaluate overburden groundwater quality in this
portion of the site.

Several test pits and borings could not be drilled due to eonflicts with multiple underground
or overhead utilities and on-site strUctures. These sample locations include B-3l. B-32, B-
13, TP-21, TP-20. TP-74, TP-S3. TP-52, and TP-S8. Test Pit 14 was not excavated but was
replaced with boring SB. TP-l4 and TP-BS. Test Pit 67 was not excavated but was replaced
with angle borings HB-l and HB-IA and boring B-30.

AFi described previously, several additional borings (SB-TPs and VBs) were drilled to
delineate the vertical extent of impacts observed. in test pits and inother areas of the sile.
Several borings (HBs) were drilled to evaluate the contents, structures, and integrity of two
subsurface gas holders. Several additional monitoring weDs were installed to better evaluate
the direction of groundwater flow.

4.1 Field Activity Methodologies

4.1.1 Soil Boring, Monitoring W8l1lnstallatJonlDeveiopment and Subsudac.
Soil Sampling

All drilling activities conducted from November 1999 through February 2000 were
performed by Talon Drilling, Inc. of Trenton, New Jersey. All drilling activities conducted
from November 2000 through January 2001 were performed by Uni- Tech Drilling of
Malaga, New Jersey.
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Soil borings B-33, 8-34, B-35, B-12, B-30, 8B-29, B-22, B-23, B-14, 8-15, 88-16, SB-
TP39, SB-TP30, SB-TP75, SB-TPl4, and SB-TP25 were advanced using a truck-mounted
drill rig equipped with a pneumatic direct-push sampler. A 2-foot by 3-inch macrosampler
equipped with dedicated, disposable, acetate liners was advanced ahead of 3%-mch
temporary casing.

Soil boringsa-17, B-l8,B-l9, B-20, B-21, B-24, B-34, VB-l, VB-2, VB-3, VB-4, HB-l,
HB-tA,HB-2, HB-3. HB-4, and monitoring wells MW-19~ MW20~ MW-21A, MW-2tB,
MW-22A, MW-23A, MW-23B, MW-24A, MW-24B, MW-25A, and MW-26A were
advanced using a truck-mounted drill rig and hollow-stem auger (HSA) drilling methods.
Soil samples were collected using 2-foot by 3-inch stainlesHteel split spoons. Ansoil
borings were tremie-grouted from boUom to top upon completion. Displaced groundwater
was collected in55-gallon drums and stored on site for subsequent off-site disposal.

Soil borings formonitoringwellsMW-t4B, MW-ISB,MW-16B, MW-17B,MW-18B, MW-
19B, and MW-22B required the installation of an outer casing to prevent the downward
migration of impacted soils. HSA drilling methods and continuous split-spoon sampling
were conducted from ground smace until a confining unit was enoounlered (peat layer) at
which point a steel outer casing was installed. Outer casings were installed using 12Y....inch
inside diameter (I.D.) augers advanced approximately 1 to 2 feet into the peat layer. Ten-
inch outside diameter (0.0.) steel casing was inserted into the borehole and trcmic grouted
into position. Outer casings were allowed to set for a minimum of 48 hours prior to
continuation of sampling. Upon instaI1ation of the outer casings, soil borings were advanced
using 4Y4-inch hollow-stem auger (HSA) aind continuous split-spoon sampling.

Monitoring wells MW-14B, MW-15B, MW-16A, MW-l6B, MW-I7B, MW-18B, MW-19A,
MW-19B, MW-20A, MW-21A, MW-21B, MW-22A, and MW-22B were installed by Talon
Drilling, Inc. using 4-inch diameter, Schedule 40 polyvinyl chloride (PVC) casing, 20-s10t
PVC screens. The wells were constructed with a sand filter pack, sand choke. and bentonite
grout, IICCOrding to Department guidelines.

Monitoring wells MW-23A, MW-23B, MW-24A, MW-24B, MW-25A, and MW-26A were
installed by Uni- Tech Drilling, Inc. using 2-inch diameter, SChedule 40 PVC casing, 20-slot
PVC screens. The wells were constmeted with a sand :filter pack, sand choke, and bentonite
grout according to Department guidelines.

,.

During the installation of shallow bedrock monitoring well MW-9D, overburden soil
sampling was completed using traditional hollow-stem auger drilling methodologies. HSAs
were advanced and soils were sampled continuously using 3-inch diameter. 2-foot lODgsplit
spoons. Competent bedrock was encountered at approximately 28 feet bls, at which point a
6-inch diameter steel casing was advanced approximately 4 feet into the competent rock and
pressure grouted into place. The casing was allowed to set for 72 hours prior to continuing.
A roller bit was advanced 2 feet below the casing, and a lo-Coot core was conected from 34
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to 44 feetbls. using a 2112-inch core barrel The to-foot core (lOO% recovery) consisted of
brown siltstone with few fractures, no staining. and no odors was collected. After the core
was removed, the core barrel hole was reamed out to a diameter of 6 inches, using a tricone
roller bit.

•
Subsurface stratigraphy was logged and soil conditions were evaluated through visual and
olfactory screening and portable field screening insUuments (photoionizatiOD [pm] and/or
flame ionization detector [FID). As specified in the Phase I SRIWP, the presence of product
was noted using the following visual and olfactory definitions. Two additional categories
were, however, added during implementation of the Phase I SRI field program. These two
categories include "oil" and ''W''.

• • Stained Sou. Soil that is stained a color differing from the color of non-impacted soil
or fill material observed in the area is defined as stained soil. The color and
consistency of the staining should be identified (i.e., wet silty sand stained black,
grading to dark brown at bottom of interval). Samples exlnoiting sheens and/or
product as described below should not be identified as stained.

• Sheens. Sheens are typically identified by soils displaying iridescence. Sheens are
typically noted inmoist to wet soil that has marginal product present (i.e., more than
stained but no significant separate product phase).

• Residual ProdUeL Residual product is NAPL that exists in the subsurface at less
than pore space residual saturation levels; therefore. it is held in soil pore spaces by
capillary forces. Residual product will remain trapped within the pores of the porous
media unless the viscous forces are greater than the capillary forces holding the
product in the pores. Capillary pressure will also be reduced if the soil is diSturbed,
releasing the residual product ftom the pore spaces. Residual product can be
identified as discrete zones of product within discrete pore spaces of soil Ifpossible.
the product should be identified as tar, oi~ or other.

• Free-Phue Product. Pree-product is NAPL that exists in the subsurface in a volume
greater than the pore space residual saturation volwne; therefore. it exists in the
subsurface with a positive pressure such that it can :flow through the subsurface.
Free--phase product will flow through the subswface until a confining unit is reached.
Ifpossible, the product should be identified as tar, oil, or other.

• 00. During the Phase I SRI field investigation, the tenn "oil" was used to
characterize free and/or residual product that exhibited a distinct fuel oil or diesel fuel
type odor, distinctly different from MOP-related odors/impacts. The use of the term
oil as it is applied, should be considered subjective and is based solely on the
experience of the field personnel.

20..
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• Tar. During the Phase I SRI field investigation the tenn ''tar'' was used to
characterize free and/or residual oily product that exhibited a distinct coal tar type
odor. Generally gold, brown, or black in color. The use of the term tar as it is
applied, should be considered subjective and is based solely on the experience of the
field personnel.

• Solld Tar. Product that is present in the solid or semi·solid phase is defined as solid
tar. The extent oftbe solid tar should be identified (i.e:., small pieces of solid tar
should be differentiated from a layer of solid tar).

• Purifier Waste. Purifier waste is brownlmst or blue/green wood chips or blue/green
granular material. It is typically associated with a distinctive sulfur odor.

.. • Odor. Although odor is a very subjective sense, the degree of odor should be noted
with as much consistency as possible. Odors should be identified as slight, moderate •
or heavy. The type of odor should also be identified (Le., sulfur or rotten eggs
[purifier water]; naphthalene or moth balls [coal tar]; petroleum, oil; gasoline, etc.).

• IDstra.ment ReadiDp. Readings from a flame ionization detector (FID) and/or a
photo ionization detector (PID) will also be noted in the log for each test pit.

All sampling and drilling equipment decontamination was conducted in accordance with
requirements set forth in the New Jersey Field Sampling Procetlura Manual (1992).

, ..
After installation the wells were developed in accordance with New Jersey Field Sampling
Procedures Manual (May 1992). All drill cuttings and waste fluids were collected in SS-
gallon drums and secured on site prior to disposal. The location and elevation of the top of
the inner casings of the wells were surveyed by the RBA Group following well development.

4.1.2 rest Pit Excavation and Subsurface-Soil Sampling

All test pits were excavated using a 101m Deere model 410D backhoe equipped with a 3·foot-
wide bucket. Soil samples were collected either using a telescoping stainless-steel sampling
tool or directly from the test pit side wall using a stainJeg.steel spoon. All test pit sampling
equipment was decontaminated prior to each use.

4.1.3 Groundwater Level Measurement, DNAPL Evaluation, and GlOundwater
Sample Collection

Water level measurements were perfonned in site monitoring wells. Prior to water level
measurements, all moDitoring wells were located, the expandable caps were removed, and
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the static water wells were allowed to equilibrate for a minimum of one hour. Water levels
were measured to the nearest 0.01 foot using a Solinst water level meter ModeltOl.
Measurements for the presence ofDNAPL and/or light nonaqueous phase liquid (LNAPL)
were perfonned using a Sotinst interface probe Model 122.

,,

Groundwater sampling was conducted in accordance with NIDEP-approved procedures.
Before the collection of groundwater samples, static water levels and well depths were
measured. Prior to sampling, a minimum of three well volumes was purged from each well
to ensure proper water quality. During purging activities, pH, conductivity, tuIbidity.
temperature, dissolved oxygen. and ORP were recorded using a Horiba U-22 water quality
meter. Well evacuation data were tabulated and are provided in subsection 5.3 of this report.
Shallow wells were purged using a peristaltic pump and disposable tubing. Deep wells were
purged using a submersible pump (Rcdi-Flo 2). VOC samples were collected using
disposable polyethylene bailm. All other parameters were collected via the sampling
equipment The use of disposable tubing and bailers for sampling negated the need for field
decontamination. The submersible pump was decontaminated prior to being used and after
each well was purged. Analytical data collected during prior sampling events were used to
determine sampling order. Wells were sampled acconling to the level of contamination. with
the least impacted wells being sampled first.

..

4.1.4 Elizabeth River Sediment and Surface WaNt sampling

Sediment sampling was performed by Ocean Surveys, Inc. of Old Saybrook, Connecticut.
Sediment sampling was completed using a 20-foot pontoon style boat equipped with a tripod
and vibra-core type sampler. Sediment samples were collected in a thin-walled aluminum
core barrel fitted with a dedicated disposable acetate liner. Ten-foot-IoDi core barrels were
advanced through the sediment at each sampling point to a depth of 6 feet or until the
sampler could no longer be advanced (refusal). The acetate liners and samples were removed
from the core barrel, cut to length, and the ends were capped and labeled. Samples were
transported to shore where they were logged and sediment conditions were evaluated through
visual and olfactory observations and field instrument readinp (PID). Sample locations
were recorded using GPS.

4.1.5 Tide' Survey

A tidal survey was completed at the site in January 2001. Pressure tnmsducers were installed
inmonitoring wells MW-ID, MW-SD. MW·14A, MW·14B. MW-18A, MW·18B. MW-19A,
MW-19B, MW-21A, MW-21B. Pressure transducers were also placed in two catch basins:
CB.l was installed in the catch basin located adjacent to MW·14A, and CB-2 was installed
ina catch basin located next to the Control Room. An additional pressure transducer was
installed in the Elizabeth Channel located adjacent to the site. The tidal survey was
conducted for a minimum of 72 hours at each location •

• t
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4.1.6 Sutface-Soll Sample Collection

Surface soil samples were collected using split-spoon samplers. Surface-soil samples
collected in the grassy medians north of Third Avenue were collected by hammering 2-foot
]OD& 2-inch diameter split spoons in the ground with a sledgehammer. Surfac~soil samples
from the 0- to 2-foot interval were collected from borings with split spoons and a drill rig.

4.1.7 Data Validation

NJDEP Reduced Deliverable QAlct::- documentation was requested for all analytical work.
In accordance with the NJDEP-approved Phase I SRIWP, in-house data validation was
performed by a qualified chemist on all analytical results received from the laboratory to
ensure that:

• Data packages are complete
• Holding times have been met
• Blanks are reviewed
• Data are qualified if validation indicates that the sample results do not meet strict

quality assurance objectives
• Generally, that the analytical data are complete, reliable, and of high quality

This approach ensures the ovcra11quality and completeness of the project·s analytical
program. All analytical results received. from STL ofMonroc, Connecticut, were received in
both hard copy form and in digital format. Analytical results tables were generated
electronically from the digital data to minimize the risks associated with the transcription
process. All final tables were crosschecked with original bani copy data to ensure
completeness. All analytical data were reviewed in accoIdance with the following
documents.

• Quality .Assurance Data Validation of Analyticlll Deliverables - TAL - Organics,
SOP Number 5.A.13

• Quality A.!8urance Data Validation of Analytical Deliverables - TAL - Inorganic.s,
SOP Number 5.A.02 .

Data validation reports arc provided inAppendix D. In addition, all data will be transmitted
to NIDEP electronically in accordance with the specified format.

Analytical quality control samples associated witb the sediment sampling analytical results
for benzene, DDT, and cyanide were outside acceptable reporting limits. Re-extraetion and
reanalysis by the laboratOIy Confirmed that them::was a sediment matrix interference.
Associated nondetect samples were rejected and positive results were estimated. Validation
results arc reflected in the analytical data tables. The validation reports are included in
AppendixD .
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5. Phase I SRI Results (corrected January 2004)...

5.1 Site Geology

GEl excavated 66 test pits. installed 20 monitoring wells, and drilled 32 borings during the
Phase I SRI field activities. The geologic information gathered during these activities
combined with the previous investigation data provide the basis of the geologic discussion
provided berein. sample locatioD!i are illustrated on Plate 1. Boring logs for the Phase I
SRI borings/wells and from previous investigations are provided inAppendix B. A
summary of observations recorded during Phase I SRI test pit excavation activities is
provided in Table 3. Six geologic cross sections were developed based on the Phase I SRI
and previous investigation data. Geologic cross-section locations arc illustrated on Figure
2 and the geologic cross sections are presented as Figures 3 through 8. Soil impacts noted
during test pit and drilling activities were described based on the definitions provided in
subsection 4.1.1 oftbis report.

Based on GEl's field work and interpretation of previous investigation data, the materials
encountered at the site indescending order (with increasing depth from the surface)
generally consist of fill (the ground surface inmany areas of the site is covered with
crushed stonc); semi-decomposed fibrous peat grading locally to peat wi1h organic silts and
clay; glacial till cousistiDg of various proportions of coarse to fine sand. silts and clays;
residual soils/weathered bedrock consisting of clayey silt and fine sand with frequent
fragments of weathered bedrock (mudstone/siltstone), and bedrock (mudstone/siltstone).
The site aeoJo8Y is divided iDlo overburden soils and bedrock. wbich are discussed in
subsections 5.1.1 and 5.1.2. respectively.

5.1.1 Site Overburden

The overburden at the site consists of fill; semi..ciecomposed fibrous peat grading locally to
peat with organic silts and clay; glacial till; and residual soils/weathered bedrock.

The mllayer was encountered throughout the site and consisted of graylblack to reddish-
brown medium to fine sand with various proportions of cobbles. gravel. silt and clay. along
with miscellaneous debris. including fragments of concrete. steel. pipes, bricks, clinker.
cinder, coke, slag, ash, lampblack, and wood chips. The fiU materla1 was generally noted
to be locally stained in several areas, as well as impacted with oilyand/or tarry material,
sheen, and occasionally residual product. A summary of visible impacts is presented in
subsection S.3 of this report •
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The thickness of the fill layer generaJ1y varied between 2 and l~ feet. The fill thiclaiess
was occasionally observed to exceed 20 feet, such as at MW-2D where a thickness of about
30 feet was noted. and at the center of the western side near the railroad spur, where it was
estimated to be 10 feet at MW-18B. The large fill thickness around MW-2D is assumed to
be related to the installation of the subsurface holder at this location.

i ,

Underlying the fill tayer. a semi-decomposed. fibrous greenish/olive-gray to dark gray peat
layer. grading to peat wi1h occasional gray organic clayey lenses/intercalations. was
encountered mainly across the southern two thirds of the site. The Phase I SRI field
activities generally confirmed the extent of the peat as observed during previous
investigations. Generally. Ihe thickness of this layer is greatest within the southern portion
of the site, gradually thiDning out toward the north, where it was noted to be missing
within the northern portion of the site. as shown on Figure 1 and Figures 3 tbrough 8. The
peat is not present in the northern one-third of the site and does not form a continuous
confining unit beneath the site. The nature of organic silt and clay within the peat varied
from non-plastic to plastic. The fibrous peal was relatively semi-decomposed. The
consistency of this material was found to be very soft to medium stiff.

A layer of glacial deposits referred to as glacial till on the Phase I SRI boring/well logs was
encountered underDeath the peat layer in the southern portion and underneath the fill in the
northern portion of the site. This layer consists of reddish-brown clayey silt and silty clay
with varying proportions of coarse to fine gravel and some lenses of sand. The glacial
material was generally encountered throughout the site and its thickness varied between 8
and 2' feet. The gravel encountered in this layer was heterogeneous, ranging from
subangular to rounded. In the northwestern and. north-central portion of the site, silt and/or
very fine sand were observed above the till or immediately below the peal at locations 8- .
22. 8-23, 8-24. 8-30 and MW-22B. Cobbles and boulders were also suspected during
drilling in the lower portions of the glacial deposits and relative densities ina-eased with
depth.. The lower portion of this soil horizon appeared to be of very low permeability, as
indicated by on-site borehole and laboratory permeability tests conducted during previous
investigations.

- 4

Field investigations indicate that the glacial till gradually grades to and was frequently
undifferentiated from residual soils formed from the weathering of underlying bedrock and
older glacial material. The residual soils are referred to as weathered bedrock on the Phase
I SRI boring logs and are recIdish-brown clayey silt and fine sand with varying proportions
of fragments of siltstone/mudstone. The thickness of this layer was estimated to range
from 2 to 10 feet. Residual soils were not DOted.above bedrock in every boriDg log and,
therefore, the unit is not illustrated. as continuous on the cross-sections. The fragmeDlS of
bedrock were reported to be soft within the upper layers. gradually grading to hard with.
increasing depth as bedrock was encountered. Also, the percent of fines gradually
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decreased with increasing depth. where only the fragments of bedrock were encountered
near the surface of bedrock.

5.1.1.1 SUbsurfaceStrucbJru

Several test pits and borings were excavated/drilled to evaluate the potential presence,
contents, IUld integrity of subsurface Conner MOP structures. The only subsurface structures
encoWltered during the"Phase I SRI include a former tar separator and one fonner g88 holder.
The former tar separator was encountered in test pit TP-TS-2 in the northwestern portion of
the site. No tar was encountered in tbe separator; howevcc, some soil within the separator
was partially saturated with an oily residue. The sides and floor ofibe tar separator were
constructed of 6-inch thick concrete. Several broken iron pipes were noted within the
st1llcture. The separator was encountered at approximately I.S feet bls and extended to
approximately 6.S feet bIs.

The former 340,()()()...cf-gas holder situated northeast of the office building was encountered
in test pits TP-63, TP-62A, and TP-6l. Based on these test pits, it was determined that
previously installed monitoring weDs MW-2 and MW-2D are situated outside of the former
holder structure. Previously, these wells were believed to have been drilled within the
holder foundation. The holder fouDdation is constructed of brick: and has a O.S-foot thick
concrete slab on top. The holder bas a diameter of 100 feet. Three borings were drilled
within the holder (HB~2. HB-3. and HB4). A concrete slab was encountered at each of
these locations between 8 and 10 feet bls. This slab. believed to be the holder bottom, was
approximately O.~- to l.o-foot thick. Based on the boring and tcst pit observations, the
holder contents include sand and gravel fill with numerous brick fragmenlS. concrete
pieces, and coal noted throughout. A thin layer Oess than 0.2 foot) of asphalt-like material
was encountered directly above the bolder bottom. Soil samples collected below the holder
bottom consisted of brown silty fine sand and silt with a trace of fine-to-medium grained .
gravel (subrounded). Visual and olfactory observations of this material indicated MOP-
type impacts ranging from staining and residual product directly below the bolder bottom,
to slight odors and staining (BB-3(l8-20».

Three borings were advanced in an attempt to loeace the former reUef holder beneath the
western portion of the office building. Based on historic maps. borings HB-l and HB-IA
were located within the limilS of the former relief holder and were advanced to
verify/observe any subsurface component of the historic structure (if still present). Field
observations for these locations did not indicate the presence of a below grade holder. Soil
boring B-30 was completed adjacent to the former holder location. Information collected
from this soil boring was also used to support the presence/absence of the historic holder.
Based on the findings ofHB-l. HB-IA, and B·30, the existence of a subsurface bolder at
this location could not be verified or the holder was an above-grade holder (slab on grade) .
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5.1.2 Site Bedrock

Monitoring well MW-9D was the only boring/wen drilled into the bedrock beneath the site
during the Phase I SRI. Bedrock iDformation provided herein is based on previous
investigation reports. Bedrock of the Passaic Formation was encountered at the site
underneath the residual soils. The bedrock consisted of yellowish-red to reddish-brown
mudstone, thickly bedded to massive with possible small-scale wavy bedding, possibly due
to roots or bioturbations. Numerous calcite-eoated sand grains were found entrapped in
segments of the bedrock. Hairline calcite veins were noted to be horizontal and oblique.
Layers of greenish-gray mudstone were also noted. Generally, the bedrock was reported to
be strong to very strong by Dames & Moore. The degree ofweatbering varied with depth,
where the bedrock was noted to be highly to moderately weathered near the top of bedrock
grading to moderately to sligbtly weathered at greater depths. Both near vertical andlor
near horizontal fractures were noted with. an intensity that generally decreased with depth
in the previous investigations. The core collected from MW-9D indicated few fractures.

The elevation of the top of the competent bedrock surface ranges from a high of -3.8
NGVO feet in the east-northeast portion of the site (B-16) to a low of -20 feet NOVD in
the centraJ portion of the site (MW-2D in the northern portion and MW-6D and MW-
15A1BP-t in the southern portion). The elevation increases from the central portion of the
site to the west to -1 L 1 feet NGVD at MW-1D in the northern corner of the site. In the
southern portion of the site along the Elizabeth RiVel, the top of the bedrock surface
increases slightly from the center of the site to the west to an elevation of -17.4 feet NGVD
atMW-SD.

5.2 Groundwater

Groundwater is present in the ovcrburclen and shallow bedrock beneath the site. Previous
investigations treated the overburden groundwater as ODe unit. Previous investigation well
construction diagrams and boring logs illustrate that several of the weDs (MW-4, MW-5~
MW-6, MW-7. MW-9, MW-IO. MW-12, aud BP-3) are screened across several strata,
including fill. peat (where present), glacial deposits, and residual soils, making it difficult
to relate the data collected from these wells, such as water level measurements and
analytical results, to specific strata. Therefore, as part of the Pbase I SRI. monitoring well
pairs were installed in the overburden based on the presence of the peat unit. The shallow
wells were screened above the peat and the deeper wells were screened below the peat. In
the northern areas of the site where there is no peat, wells were screened at the same
general elevation to evaluate hydraulics and groundwater quality within each zone. Wells
screened above the peat zone were designated. with •A' and wells screen ed below the peat
zone were designated with "B' .
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Twenty monitoring wells were installed during the Phase I SRI, including nine in the
shallow overburden 'A' zone (MW-16A. MW-19A, MW-20A, MW-21A. MW-22A.
MW-23A, MW-24A, MW-25A. and MW-26A). 10 in the deeper Dverburden 'B' zone
(MW-14B. MW-lSB. MW·16B, MW-17B, MW-18B, MW-19B. MW-21B, MW-22B.
MW-23B. and MW-24B) ancl one in shallow bedrock (MW-9D). Where possible. new
monitoring wells were paired with existing piezometers/wells to form nested pairs (BP-2
(renamed MW~14A) is paired with MW-14B. BP-l (renamed MW-15A) is paired with
MW-1.5B. BP-8 (renamed MW-17A) is paired with MW-I7B, BP-4 (reoamed MW-18A) is
paired with MW-18B, and BP-6 (renamed MW-20B) is paired with MW-20A). Four
rounds of groundwater level measurements were conducted during the Phase I SRI on May
23,2000, August 22.2000, January 8. 2001, and February 21. 2001. Two rounds of
groundwater samples were collected in May 2000 and January 2001 and two rounds of
NAPL evaluations were performed in May 2000 and February 2001.

,.

Table 4 summarizes the top of casing (TOe) elevation, screen interval. geologic unit within
the screen interval. depth to water measurements. and groundwater elevations for each of
the monitoring weDs for each measurement round. Other well construction details are
available on the boring logs in Appendix B. Form Bs containing well location and
elevation survey information for the wells installed during the Phase I SRI also are included
in Appendix B. Table 4 also incUcares the existing piezometers that were used to form
nested pairs; these piezometers were renamed to indicate their well pairs. Table S
summarizes the observations recorded during the NAPL evaluation. NAPL evaluation
results are discussed in more detail in subsection S.3 of this report.

5.2.1 Shallow Overburden (A Zone)

Groundwater within the sbalJow overburden is under unconfined conditions where the
water table was encountered within the fill layer or within the upper portion of the glacial
deposits (where peat is absent). Observations made during previous investigations and the
Phase I SRI indicate that groundwater is likely to be present under local perched conditions
(as DOted in test pits within the northern aDd southeastern portions oftbe site). The
groundwater was noted to be under localized semi-confined conditions (e.g., BP-8) in
previous investigations. These perched and semi-coDfined conclitions are likely related to
the occurrence of discontinuous layers of varying permeability.

.. Based on the boring and test pit logs, the peat is absent in the northern ponion of the site
along Third Avenue as illustrated in Figure 3. However. sillY clays and clayey silts that
may be locally confining occasionally were reported on previous investigation and Pbase I
SRI boring logs where peat is absent. Based on observations during the Phase I SRI. these
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clayey silts/silty clays are not homogeneous or continuous aud do not form a sballow
continuous confining unit across the site.

Four rounds of water level measurements were performed during the Phase I SRI.
Tabulated water level measurements are summarized in Table 4. In general, the
groundwater elevations were highest in May 2000 and lowest in January 2001, with
measurements fluctuating between 0.6 and 2 feet. Groundwater elevation contour maps for
the shallow overburden (A zone) are presented in Figures 9 through 12. These maps
indicate that groundwater elevations are highest along the western central portion of the site
(MW-21A, MW-19A, and MW-18A), and that groundwater flows to the east across Third
Avenue, southeast towards Soulb Second Street. and south toward the Elizabeth River in a
somewhat radial pattern. This groundwater flow pattern is similar to the groundwater flow
in the overburden as described in previous investigations. (Tabulated water level
measurements, well construction details, and overburden groundwater contour maps
constructed by Dames & Moore from 1993 water level measurements were provided in
Appendix D of the 8eplember 27, 1999 Phase I SRIWP.)

Based on the proximity of the Elizabeth River to the site, it would be expected that shaDow
site groundwater would flow across the entire site to the south-soUtheast towards the river
rather than radially from the center of the site. A local source of recharge, is suggested by
these contour maps, in the north-central portion of the site but the D3lUI'eof this source has
not been identified. The radial flow pattern is not a result of contouring data from wells
screened in different strata or from wells screened across more than one stratum. Since the
water levels used to generate these maps were collected in wells screened above the peat
layer, where Present. it does not appear that the presence of the peat layer which may be
semi~pfining/confinjng in the southern portion of the site results in the radial flow pattern
in the shallow overburden (A zone). An old brick sewer approximately 3 feet by 4.5 feet
is situated in Third Avenue north of tile site. Based on a sewer plan that illustrates the
elevation of the inverts of manholes along Third Avenue and the groundwater elevations in
the northeastern portion of the site, it is believed that the sewer intercepts the groundwater
ind1is area. For these reasons. it is surmised that the groundwater flow direction in the
eastern-northeastern portion of the site may be affected by die presence of the brick sewer
inThird Avenue.

1.2.2 Deeper Overburden (B ZOne)

..,

Groundwater within monitoring wells s~ in the deeper overburden is primarily under
semi<anfincd CODditioDSwhere the potentiometric head rises above the peat layer (where
present) into the till layer • or is unconfined within the upper portion of the glacial deposits
or fill material (where peat is absent in the northern portion of the site). As with the
shallow overburden, deeper overburden water levels were bighest in May 2000 and lowest
in January 2001. Groundwater elevation contour maps for the deeper overburden (B zone)
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are presented. inFigures 13 through 16. These maps indicate that groundwater in the
deeper overburden generally flows south-southeast in the southern two-tbirds·ofthe site
towards the Elizabeth River and to the east in the northern one-third of the site across Third
Avenue. The groundwater gradient in the northern portion of the site is very flat and
becomes steeper in the southern portion of the site near the river. On the January 2001
contour map. it appears that there may be a groundwater divide trending northwest·
southeast across the site and groundwater in the northeast comer of the site flows east-
northeast towards Third Avenue. In this area of the site, Ihe overburden A and B zones are
continuous and relatively thin (approximately 10 to IS feet thick). This flow pattern may
be related to the fact that die peat unit pinches out in this area so that the overburden A and
B zones are continuous. and may be affected by the presence of the sewer in Third Avenue.

5.2.3 Overburden Pennnblilty

Permeability testing was not performed as part of the Phase I SRI activities other than a
shelby tube sample analyzed for permeability. The remaining permeability data presented
herein is based on previous investigations and is restated from the September 27, 1999
Phase I SRIWP. Dames & Moore performed borehole permeability tests in April and May
1993 (detailed in the Dames & Moore 1994 report) at CB-1. BP-4, and BP-6 at depth
intervals of 11 to 12.5 feet, 23 to 24.5 feet, and 14 to 16 feet below grade, respectively.

These tests were primarily inrended to estimate the in-situ lateral hydraulic conductivities at
a discrete location and to assess local varia:tions of the hydraulic characteristics of the
overburden. It should be noted that the bottom of the testseclion was open, thereby
allowing for potential vertical flow. The vertical flow component was considered to be
relatively negligIble inc:omparison with the lateral flow in the analysis.

The results indicate that the estjmated average of the lateral hydraulic conductivity for the
test zones are 1.02 foot/day (3.6 x !()-i cmlsec), 0.0053 footIday (1.87 x I~ cmlsec). and
0.02 foot/day (7.27 x I~ cmIsec) for tests at CB-!, BP-4 and BP-6, respectively. These
results indicate that. although both tests in CB-! and BP·1 were performed on glacial
deposits consisting primarUy of fine-grained soils, the hydraulic conductivity varies locally
by more than two orders of magnitude.

These estimates of the lateral hydraulic conductivity were compared with estimates of
vertical hydraulic conductivity obtained from laboratory petmeability testing. The
laboratory tests were conducted on relatively undisturbed soil samples collected from
locations coinciding with test sections where the borehole permeability tests at CJl.l and
BP-4 were performed. This comparison indicates that tbe vertical hydraulic conductivity is
smaller tban tile lateral hydraulic conductivity by nearly one order of magnitude for BP-4
soils, aud by more than two orders of magnitude for CD-! soils .
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These estimates of tbe hydraulic conductivity indicate that the lower glacial/residual
deposits and a portion of the upper glacial deposits are very slow-draining soils, which are
likely to act as a semi-impervious barrier retarding groundwater flow, particularly along
the vertical direction. This observation is further supported by Ihe laboratory permeability
test results for oIher soil samples collected from these horizons, where the vertical
hydraulic conductivity was estimated to range from 1 x 1~ to less than 1 x lO'T cmJsec.
The shelby tube sample collected from glacial till material during the Phase I SRI bad a
vertical hydraulic conductivity of 2.10 x 10"' cmlsec which corresponds with previoUS
investigation findings. The shelby tube permeability results are provided in Appendix E .

,,

Five slug tests were performed by Dames & Moore during this investigation in overburden
wells MW-5, MW-6, MW-7, MW-8, and MW-12. With the exception ofMW-6, both
falling head and rising head slug tests were performed.. The field data and the curve
matching of test results for all these tests ale presented in the Dames & Moore 1994 report.
A summary of the slOl test data was presented in Appendix D oftbe5eptember 27, 1999
Phase I SRIWP. it should be noted that the results from MW-5, MW-6, MW-7, and MW-
12 represent the permeability of more than one stratUm as the wells are screened across two
or more strata.

The data were aoalyzed using the Bouwer and Rice (1976) method and the update by
Bouwer (1989) for slug tests in unconfined aquifers. The curve matching of the test results
using this method was carried out via a computer software called lSOAQXC, developed by
Hydrologic, Inc. (Hydrologic, 1993). The results for both rising head and falling head
tests were generally consistent. The average lateral hydraulic conductivity estimates varied.
between 2.4 x 10-4002.5 x 10.1em/sec, indicating the wide spatial variations in the
hydraulic characteristics of the overburden unit. Generally. these results indicate that the
overburden unit within the southern ponton of the site is more permeable than that in the
northern portion of the sice. However, zones of low permeability in the southern pan of
the sire, such as that around MW-7 with a laaeral hydraulic conductivity of about 5 x 10"
cmlsec, should also be expected. It is pertinent to note that these results should be
considered cautiously, since slug tests typkally provide aD apprOximate estimate of the
lateral hydraulic conductivity of the soil immediately surrounding the test well.

Three aquifer performance tests were performed in overburden wells MW -11, MW-13 and
MW-6. MW-6 is screened across the fill, peat, and sandy clay glacial deposits. MW-l1 is
screened solely in the fill unit. MW-13 is screened in the fill and in the upper portion of
The glacial deposits (peat is absent illthis location). Each test consisted of:

• the pre-pumping step-drawdown tests and long-term groWKlwater level monitoring;
• the pumping (drawdown) phase; aDd
• the recovery phase .
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In addition, short-term well capacity pumping tests were conducted at several on-site wells
during groundwater sampling. These step-drawdown and well capacity tests were
conducted by Dames & Moore during the 1992 and 1993 investigations to evaluate the
hydraulic response and efficiency, and to estimate the feasible pumping rates and specific
capacity of the various wells tested. Estimates of sustainable yields and specific capacities
were d.eveloped for on-site wells based on the results of these tests. These estimates were
developed using empirical equations and techniques presented in Driscoll (1986).
Estimates of the lateral hydraulic conductivity were developed by fitting the field
dtawdown data to appropriate type curves (Le., Theis, Boulton/Neuman or Jacob).
Swmnary tables and the preliminary analysis of data from the various step drawdown tests
conducted during the three aquifer tests are presented in the Dames & Moore 1994 report.

5.2.4 Hydraulic Interaction Between the Overburden A and 8Zone.

The groundwater elevation in the Dverburden A zone is consistently higher than the
groundwater elevation in the overburden B zone across the site. On the northern side of
Third Avenue, the groundwater elevations measured inmonitoring well pairs MW-23NB
and MW -24AIB indicate that the B zone level was higher than the A zone level in the
February 2001 measurement event. In the southern portion of the site, the B zone
overburden groundwater is semi-corrlined by the peat zone and the A and B zones are
somewhat separated. In the northern portion of the site. the zones are continuous in the
absence Dfthe peat. The overburden A and B ZOBes arc indiatinguishable in the northeastern
corner of the site (MW -3), where the overbW'den is approximately 10 to 12 feet thick. Water
levels in the overburden in this area of the site tend to be similar to overburden A rone water
levels.

Based on a review of the grolUldwater elevations and flow directions in the oveJburden A and
B zones, it is apparent that there are significant differences in these zones to warrant wells
screened separately in each zone. Therefore previously installed monitoring wells and
piezometers. which are screened across the peat zone (where present) and within both the
overburden A and B zones should be abandoned to prevent mixing of the two zones and
masking hydraulic characteristics. Monitoring wells and piezometers, which should be
abandoned based on their construction, include MW-4. MW-S. MW-6, MW-7, MW-9. MW-
10, MW-12. and BP-3.

5.2.5 Shallow Bedrock

Groundwater within the shallow bedrock is under confiDed conditions (where the static
potentiometric surface is above the top of bedrock). Based on the Phase I SRI groundwater
level :measurements, groundwater elevations within the sballow bedrock were highest in
May 2000 and lowest in January 2001. The potentiometric surface of the shallow bedrock
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is presented in Figures 17 through 20 for the four measurements periods. These maps
indicate that groundwater flow in the shallow bedrock: generally is to the south towards the
Elizabeth River. The gradient is relatively flat in the northern two~thirds of the site and is
steeper in the southern one-third of the site.

Field observations made during weD development and groundwater sampling in previous
investigations indicate that fractures intersecting bedrock well MW-1D may likely be
discontinuous and not connected to fractures intersecting other on-site bedrock wells.
Water level measurements inMW-2D indicate that the water level in the well was about 48
to SO feet below the water level in other bedrock wells during previous investigations. In
addition, bedrock well MW-2D was fully evacuated (dried) upon continuous pumping for a
sbort period of time, even at pumping rates less tban 0.2 gallon per minute (gpm) during
previous investigations. DuriDg the Phase I SRI the water level in MW-2 was within 7 feet
of land surface during the May 2000 measurement event. but was 44 and 55 feet bIs during
the August 2000 and February 2001 measurement events, respectively. The total depth of
well MW-2D is 61 feet, which is approximately 20 feet deeper than the other site bedrock:
wells; its deplh may account for the difference inwater level and penneabllity.

6.2.8 Tidal SUlVey Results

A tidal survey was performed at the site in January 2001. During the survey, water levels
were monitored continuously in the Elizabeth River, two catch basins (CB-l and CB-2),
four overburden A zone wells (MW-14A, MW-18A, MW-19A, and MW-21A), four
overburden B zone wells (MW-14B. MW~18B. MW·19B. and MW-21B), and two shallow
bedrock wells (MW-SD and MW-ID) for a minimum of 72 hours. Figure 21 illustrates the
Waler level fluctuations for each ofthc points measured, except for MW-14A. The water
levels in MW-14A were monitored for n hours after the 72-hour period inwhich the other
wells were mcmitored. Tidal SUrvey data are compiled in Appendix F.

Figure 22 illustrates the river water level fluctuations and the caleb. basin water level
fluetuatioDS. Catch basin CB-l illustrates the same tidal fluctuation as the river. Catch
basin CB~2, located in the center of the site. is not cotmeeted to the same storm sewer
system as CB-l and shows DO tidal effect. This catch basin was monitored to evaluate
whether the relatively bigh groundwater elevations in the A zone in this area of the site
were related to tidal fluctuations.

Figure 23 illustrates the river water level fluetua.ti.ons and A zone monitoring well water
level fluctuations. Although MW-14A is not il1ustraled on this grapb be<:ause it was
moDitored during a different timeftame. review of the data from MW·14A indicates that
the water level in MW-14A is tidally influenced and showed a maximum change of 0.4 foot
over the measuremmt period. The water level in monitorinl well MW-18A
(approximately balfway between the Elizabeth River and 'Ibird Avenue) shows very
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minima) tidal effects (maximum fluctuation of 0.069 feet). The water level in MW-21A (in
the northern comer of the site near Third Avenue) does not show tidal effects. Based on
this figure, it is apparent that tidal influence does not extend to the northern property
boundary in the overburden A zone. Therefore tidal impacts have minimal effect on
groundwater flow direction in the overburden A zone and are not causing the eastem-
northeastern groundwater flow direction observed in the eastern-northeast portion of the
site in the overburden A zone.

The water level fluctuation curve for MW-19A does not appear to be impacted by the tidal
fluctuations in the river adjacent to the site. Rather, the curve for MW·19A appears
cyclical but not sinusoidal. In addition, the magnitude of change in the water level in MW-
19A (1.8 feet) is greater than any other tidal-related groUDdwater fluctuation recorded on
site. Current site activities are being reviewed to evaluate poteDtial causes for the water
level fluctuations recorded in MW-19A. The cause oftbe groundwater level fluctuations
may also be the cause of the relatively high water level measured in this area of the site and
may contribute to the apparent radial groundwater flow pattern in the overburden A zone.

Figure 24 illustrates the river water level fluctuations and B zone monitoring weD water
level fluctuations. Monitoring wells MW-14B. MW-18B, and MW-21B show tidal impacts
at varying degrees. MW-14B, adjacent to the river, shows the greatest impact (1.7 feet);
MW-18B, in the center of the site. shows moderate change (0.6 foot): and MW-21B. the
furthest B zone well from. the river monitored during the tidal survey. shows a moderate
impact (0.6 foot). The variable impacts likely are related to the discontinuous lenses of
sUty/clay and sandy silt willi varying permeabilities that are present in the overburden, and
the distance of the well from the river. The water level fluctuation curve for MW-19B
seems to show some of the same effects as the MW·19A auve, but to a much lesser
degree. It is apparent that tidal influence in the overburden B zone extends to the northern
property boundary. However, based on the tide-related overburden B zone groundwater
level fluctuation in the northern portion of the site (0.6 foot) and the horizontal gradient in
the overburden B zone in the soud1ern balf of the site, the tidal influence does not appear
great enough to cause a grOundwater flow direction reversal in the overburden B zone, but
may contribute to the flat gradient in the northern part of the site.

Figure 2S illustrates the river water level fluctuations aDd sballow bedrock zone monitoring
weD water level ftuetuatioas. Water levels in MW-5D adjacent to the river and in MW-ID
adjacent to Tliird Avenue are clearlyaffected by tidal cqes. Cyclical variations of about
0.6 feet were observed. These fluctuations are conCUITCDl with tidal fluctuations in the
Elizabeth River without a significant time lag. The impacts noted in the bedrock wells are
more pronounced than those observed in the overburden wells. Because the tidal impacts
in shallow bedrock groundwater at the site are concurrent with tidal fluctuations in the river
and are c:onsisteDt across the site it does not appear the tidal impacts cause a groundwater
flow direction reversal in the sballow bedrock beneath the site ..,

34

TIERRA-B-017657



"
PHAse I SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT
NUl ELIZA.8ETHTOWN GAS
APAIL 27. Z001 (CORRllCTED JANUARY 20(l4)

t'

FiguIe 26 illustrates the river water level fluctuations and the water level fluctuations in all
of the groundwater zones monitored at the site in the northern corner of the site. Tidal
impacts are obvious in the overburden B zone and the bedrock zone, but not in the
overburden A zone in this area of the site.

The sballow bedrock tidal survey impacts observed during the Phase I SRI are consistent
with the tidal survey results presented in previous investigations. The overburden tidal
impacts observed during the Phase I SRI vary from those reported inprevious
investigations. Phase I SRI data indicate that the overburden B zone is impacted by tides
across the site and the overburden A zone is impacted by tides along the southern site
bOUDdary adjacent to the river. Previous investigations reported lhat tidal influence in the
overburden at the site was not noticeable. The different observations likely are due to
varying well construction of thC wells used in the tidal SlINeyS. Some of the overburden
weUs monitored for tidal impacts during the previous investigations were screened across
several strata. which may have masked the tidal impacts in the overburden.

5.2.7 Hydraulic Interaction Belween the Ovetbumen and the Sh.llow Sedrock

The various water level measurements conducted at on-site weDs indicate- that the
groundwater elevation within the overburden is higher than the groundwater elevation in
the shallow bedrock. The difference in elevation (except for the couplet MW -2 and
MW-2D), ranged between 0.6 and 3 feet. based on the weD location and the time of
measurement due to the tidal effect. Generally, this difference appears to be more
pronounced within the northern portion of the site. Once during the Phase I SRI. the
potentiometric surface of groundwater in bedrock well MW-7D was noted to be higher than
the groundwater elevation in overburden well MW-7.

Although the connectivity of groundwater in the overburden with that in the sballow
bedrock bas not been fully investigated, a localized hydraulic connection between the two
water-bearing units was noted during previous investigations. This was observed during
the pumping test in MW-6, where the water level in MW-6D seems to have responded to

pumping, during both the pumping and recovery phases. The degree of coanectivlty is
likely to be associated with the degree of perviousness of the intervening gtacia1lresidusl
deposits and the upper decomposed/fractured bedrock portions, which appear to vary
widely throughout the site.

5.3 Nature and Extent of Site Impacts

Phase ISRI and previous investigation analytical data and field observations are compiled in
this section to describe the nature and extent of site-related impacts. Previous investigation
locations were not based on AOCs. Phase I SRI sample locations were based on AOes as
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requested by the Department The purpose of developing AOCs. according to the
Department, was to evaluate the extent of impacts associated with each individual AOC. The
Phase I SRI and previous investigation visual observations of soil impacts and soil analytical
results have been compiled and are graphically summarized on Plate 3. All sample
identification numbers and symbols illustrated in any color except black on Plate 3 indicate
that visible impacts were observed at that location. Visible impacts include staining. sheen,
residual product. and free product Additionally. if an analytical sample was collected of the
impact and concentrations of any compound analyzed exceeded any of the Department soil
cleanup criteria, it is illustrated inbrown. Based on this graphical summary of the data
collected at the site to date. it is apparent that almost the entire site has been impacted by
fonner site activities. Although some AOCs have less impacts, ingeneral the types of
contaminants, their coJ)(:entrations, and their visible presence does not distinguish one AOC
from another. In addition, non-impacted zones of sufficient size to be excluded &om future
remedial actions were not encountered between AOCs during the investigation. Therefore.
the results of the combined Phase I SRI and previous investigations are not presented by
AOC in the following subsections. Rather, the data are presented for the site as a whole (the
site itself is one AOC) and are subdivided by media (i.e., surface soil, subsurface soil,
groundwater. and river sediments and surface water).

5.3.1 Surface Solis

Ten surface-soil samples were collected during the Phase I SRI (not including QAJQC
samples) and analyzed for the parameters sununarizcd inSection 4 of this report. Twelve
surface-soil samples were coUected during previous investigations (not including QAlQ!:.
samples) and were analyzed for the parameters summarized in Table 2-3 of the
September 27, 1999 Phase I SRIWP, a copy of which isprovided in Appendix G oethis
report. Table 6 provides the analytical results for the surface-soil samples conected during
the Phase I SRI. Table 2·2 in Appendix G of this report provides the analytical results for the
surfac~80il samples collected during previous investigations. These tables are summary
tables and list only analytes that were detcctcd in at least one sample. The analytical results
are compared to the New Jersey Department of Environmental Protection (NJDEP) soil
cleanup criteria consisting of impact to groundwater (lOW) residential (RDC) and non-
residential (NRDC) criteria. Plate 4 illustrates the Phase I SRI and previous investigation
surface-soil sample locations and aualytes that were detected at concentrations exceeding any
of the NJDEP soil cleanup criteria.

The analytical results for the surface-soil samples collected to date indicate the presence of
VOCs, PAHs, and metals in excess of NJDEP criteria. Althoagh total cyanide was
detected at II of the 20 samples analyzed for cyanide, none of the detected concentrations
exceeded NJDEP criteria. Benzene was the only VOC that exceeded the criteria at two of
22 locations (SS-I and DTP-l1). PADs were detected at concentrations exceeding the
NJDEP criteria at all but S of the 22 surface-soil sample locations .
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Previous investigation analytical results for metals in surface soils indicated the presence of
arsenic and lead above the criteria. The concentrations of arsenic ranged between 6.8 aDd
190 parts per million (ppm). Lead concentrations ranged from 33.4 to 1.720 ppm.
Arsenic and lead were not detected at concentrations exceeding criteria in surface-soil
samples collected during the Phase I SRI. Copper was the only metal that exceeded its
RDC criteria of 600 ppm inone sample (B-21 at a concentration of 1730 ppm.).

Previous investigation analytical results for total phenols and TPH indicate the presence of
these compounds in the surface soils. Phenols were detected in two of the samples
analyzed and TPH was detected in six of the samples analyzed.

The purpose of the surfac~soil sample collection and analysis was to determine the
horizontal extent of surface-soil impacts associated with the site. Surface-soil impacts
(exceedances ofNJDEP ROC criteria) are present north of the site on the northern side of
Third Avenue. east-southeast of the site along South Second Street, and along the western
property boundary abutting the Central Railroad of New Jersey. As stated in correspondence
to the Department (referenced inSection 1 oftbis report), the difficulty with obtaining
surt'8ce-soil samples off site is determining whether detected impacts are site related or from
diffuse anthropogenic sources. The isolated benzene hit detected in sample S8-1 north of
Third Avenue does not appear to be site related, as benzene was not detected at
concentrations exceeding the criterion in surface soils in the Dorthem comer of the site near
88-1. The benzene detected in the 8S-1 sample barely exceeds the RDC criterion and is an
estimated concentration. The PAH concentrations detected in samples conected below the
pavement on South Second Street and north of'Ibird Avenue barely exceed the ROC criteria
and are typical of urban background concentrations. The PAH concentrations detected in
samples collected along the wcstem property boundary arc consistent with former site
activities, but can also be related to the adjacent railroad:- AB discussed inprevious meetings
with the Department. delineation of surface-soil impacts to the west need not be perfonned
due to the presence of and potential source from the adjacent rail line.

Based 011 the distribution and mapitude of compounds detected in surface-soil samples
collected during the Phase ISRI and previous investigations. ETG believes that the surface-
soil impacts associated with the site have been delineated and no further evaluation is
necessary.

5.3.2 Subsurface Soil.

10..

Table 2-5 from the Phase I SRIWP (copy provided inAppendix G of Ibis report) provides the
analytical results for the subSUIface soils collected dminl previous investigations. Forty-six
subsurface-soil samples W~ collected. during previous investigations (not including QAlQC
samples) and analyzed for the parameters summarized inTable 2-6 of the September 27.
1999 Phase ISRIWP, a copy of which is also provided in Appendix G of this report
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Ninety-one subsurface-soil samples were collected during the Phase I SRI (not including
QAlQC samples) and analyzed for the parameters sununarizCd inTable 1. Table 1 also
smnmarizes the rationale for collecting each of the 91 Phase I SRI subsurface-soil samples.
Tables 7307b, and 7c provide the analytical results for the subsurface-soil samples collected
dwing the Phase I SRI from test pits, borings, and monitoring wells, respectively. These
tabl~ are summary tables and list only analytes that were detected in at least one sample.
The analytical results are compared to the NJDEP RDC and NRDC soil cleanup criteria for
aU subsurface-soil samples collected below 2 feet bls. The analytical results for samples
collected above the water table are also compared to the NJDEP lOW soil cleanup criteria
Tables 7a through 7c use an inverted triangle symbol next to the sample identification
number to indicate sample intervals that are below the water table and hence were not
compared to lOW criteria when shading concentrations that exceeded NIDEP criteria. Also if
the method detection limit is above the applicable soil criteria but the result is non-detect
then the result is considered. non-dctect. These results are highlighted in bold italicized text.

Due to the fact that there are analytical results for 137 subsurface-soil samples for this site,
figures/plates using call-out boxes to summarize analytes that were detected at concentrations
exceeding NJDEP criteria were not created because the sheer volume of data clutters the
interpretation of the results. Alternatively. graphics were developed to illustrate locations
where Visual impacts were observed, the extent of product, and the location and delineation
(horizontal and vertical) of areas with conccntl'ations of compounds that exceed NJDEP soil
cleanup criteria. Detailed analytical results for each RalDpleare provided in the subsurface
soil summary tables (Tables 71, 7b~ 7c and Table 2-5 in Appendix G).

t ,

, ,
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Plate 3 illustrates Phase I SRI and previous investigation sample locations where visible
impacts were noted during field activities. Visible impacts include staining, sheen, residual
product, and free product. Detailed descriptions of visible impacts are provided in subsection
4.1.1 of this report. Plate 3 also illustIates where samples were collected for laboratory
analysis to cbaracterize the visible impacts. There are only two locations on Plate 3 where
visual evidence of impacts was noted, yet the analytical results from tho sample collected at
that location did not contain concentrations of compounds exceeding NJDEP soil cleanup
criteria. These samples were collected from previous investigation locations MW-Il and
CB-3. Inboth of these instances samples were collected ofslightly stained material. At all
other locations where visible impacts were noted and analytical samples were collected,
concentrations of one or more compounds detected exceeded NIDEP soil cleanup criteria.
This is consistent with the nature of impacts at MOP sites.

.. Table 8 summarizes the analytical results for subsurface-soil samples that were collected
during the Phase ISRI to document constituent concentrations invisibly impacted soil as
requested by the Depar1ment. Table 8 illustrates that visibly impacted samples at the Erie
Street former MOP site contain concentrations orBTEX and PADs at concentrations... •GEL.•ow- 38.'
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exceeding the NJDEP criteria. Arsenic, antimony, lead, thallimn, zinc, copper, mercury and
nickel were detected at concentrations exceeding the NJDEP criteria. Cyanide was detected
at only one location, MW-15B. exceeding the NIDEP criteria. Figures 27 through 32
illustrate visual and olfactory notations recorded during the Phase I SRI and previous
investigation subsurface activities on the geologic cross sections of the site. These sections
illustrate that the DUljority of impacts were noted in the fill material beneath the site. At a
few locations. impacts were noted in the peat, till and weathered bedrock.

Plate 5 illustrates the areal extent of product observed. at the Erie Street fonner MOP site.
Product on this figure refers to sheen, residual product, and free product in accordance with
the NJDEP definition of product. The fact that product is noted at specific locations does not
imply that 'free product' or mobile product is present at these locations. Descriptions of the
noted product are provided on the boring logs inAppendix B and inPhase I SRI test pit
descriptions in Table 3. It is apparent from Plate S that product is present across the site and
appears to be concentrated inthe fonner production area in the north-northwestern portion of
the site, in the vicinity of the fanner oil storage area in tbe southwestern comer of the site,
and along the southern boundary adjacent to the Elizabeth River. Product was not observed
in the Elizabeth River sedintents adjacent to the Erie Street former MOP site dming the river
sediment and sampling activities.

Previous investigations reported that NAPL and tar globules had been observed in
monitoring weDs MW-2D~ MW-S, and MW-5D. During the October 1984 investigation, no
separate phase oil was detected in the bottom of any well; however, trace oil or tar globules
were detected on the surface of the water table in wells MW-5 and MW-SD. Prior to the
groundwater sampling performed in JlD1C 1992, a 2-foot layer of product was detected in
monitoring well MW-S. During the 1994 investigation, 4 to 5 inches ofproduet was
observed in MW-S and a few millimeters of pro duet was noted in MW-2D.

The PRlSCDCC ofNAPL at the Erie Street former MOP site was further evaluated by
perfonning a NAPL survey in monitoring wells at the site using an interface probe. NAPL
surveys were performed inFebmary 1997 prior to the Phase I SRI and inMay 2000 and
Febmary 2001 as part of the Phase I SRI. The results of these NAPL surveys are
summarized in Table 5. The wells at the site that contained a measurable thickness ofNAPL
during any of the surveys ineludeMW-2D, MW-5, MW-I0~ MW-ll, MW-14A(BP-2}, MW~
ISA(BP-l), MW-17A(BP-8) and MW-18A(BP4), as slJlDDUlrizedon Table S. Indications of
NAPL, including tar staining on the well casing, sheen on sediments in the base of the well,
DNAPL blebs on probes, or droplets ofDNAPL in the base of wells, were noted in MW-4
and MW -6. However. no measurable NAPL was noted in these wells.

••

DNAPL was only observed in one bedrock well (MW-2D) during one survey (1997) at a
thickness 0(0.04 foot DNAPL was not measurable inMW-2D inMay 2000 or February
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2001. LNAPL and DNAPL were measurable inwells MW-I0 and MW-ll during the 1997
survey. Subsequent surveys in these wells indicate that more than 1 foot ofLNAPL is
present in MW- io and DNAPL is not present in MW-IO. The thickness ofNAPL inMW·I0
could not be determined in February 2001 because the LNAPL coated the tape as it passed
through the LNAPL interval. A thickness ofO. t to 0.4 foot ofDNAPL was measured in
MW-t It but LNAPL was not noted inMW-l1. DNAPL thickness inMW-S was reported as
0.33 foot in 1997; however, DNAPL was not measurable in 2001. NAPL was not noted in
MW-14A(BP-2), MW-1SA(BP-I), MW-17A(BP-8), andMW-18A(BP-4) duringtbe 1997
survey. NAPL was measurable in these wells in2000 and 2001 as s1lll1ID8rizedon Table S.
Most notably, 1 to 2 feet ofDNAPL was reported inMW·17A in the 2001 survey. The other
noted monitoring wells contained less than 0.1 foot of measurable LNAPL or DNAPL.

Although DNAPL was not present at a measurable thickness inMW-2D, the groundwater
sample collected from MW-2D in January 2001 contained droplets ofDNAPL The
analytical results for the sample collected from this round characterize the product in this
area of the site and are summarized in Table 70. These results were not included in the
groundwater lIDalytical results as they are not considemJ representative ofthe groundwater
quality.

Based on the NAPL survey, it appears that the product noted in test pit, boring. and
monitoring well logs (the extc:n.tof which is illustrated on Plate 5) is not present as mobile
product in significant quantities except in the vicinity ofMW -17A and MW-I0.

AlIIIlytktd Reslllts CD"'lH"e4 toNJDEP SoUClan. CriteritJ

Plate 6 illustrates subsurface-soil analytical results that exceed NJDEP soil cleanup criteria.
Analytical data used to generate this graphic are presented in Tables 71, 1bt 7c, and Table 2·S
(in Appendix G). Figures 33 through 35 provide further detail on the distribution and the
types of analytes that exceed the NIDEP criteria in subsmface soils at the site. Figures 33
through 35 illustrate subsurface-soil sample analytical n=sulta that exceed NJDEP criteria for
BTE~ PAHs, and inorganics; respectively. The distribution of analytical results that
indicate concentrations exceeding NJDEP criteria arc further illustrated on the geologic cross
sections for the site (Figures 3 through 8).

a I

Based on these figures and tables, it is apparent that BTEX, PAHs, some metals, and cyanide
are present not only at detectable concentrations in the subsurface beneath the site, but also at
concentrations exceeding NJDEP soil cleanup criteria. These subsurface-soil ex.ceedances
are primarily within the shallow subsurface soils (fiIl) beneath the site. Exceptions were
noted in locations of former sI1"lWtUreS such as the gas holder encountered north of the site
office building (MW-2D and MW-9D), the former oil gas holder in the southwestern comer
of the site (MW-17B), and 8-22 near the former production area of the site. The metals
detected at concentrations exceeding NIDEP criteria include antimony, arsenict bariumt

berylli~ cadmium, copper, lead, mcroury, nicke~ thallium, and zinc. These metals were
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not detected consistently in subsurface-soil samples. Barium (B-18(5-S.S) and MW-21(2-4»,
mercury (MW-22(2-4», nickel (MW-15B(6-8». and zinc (TP-37(pipe) and MW-21 (2-4»
were each only detected at concentrations exceeding standards once or twice at various
sample locations. Arsenic, lead, and tballiwn were the metals detected at concentrations
exceeding NJDBP criteria most frequently. Cyanide was detected at concentrations
exceeding the ROC criteria in only one subswface-soil sample coUected at the site (MW-
158(6-8».

Four samples were analyzed for phenols and TPH during previous investigations.
Analytical results for total phenols and TPH indicate the presence of these compounds in
the subsurface soils. Phenols (136 ppm) aDd TPH (14,500 ppm) were detected at 4.5 ft bls
in TP-3, which is in the former oxide storage area. TPH were also detected at 3 ft bls in
TP-8 near former Gas Holder No.6.

Eighteen subsurface-soil samples were analyzed for TOC. Table 2-8 from the September
21, 1999 Phase I SRlWP (inclUded in Appendix G of this report) presents all of the TOC
data indicating sample location and depth of sample. The TOC in these soil samples
ranged between 3,600 ppm and 280,000 ppm. TOC levels were elevated, even for soil
samples where no VOCs or SVOCs were detected. indicating that the organic carbon
detected is characteristic of the solid matrix of the soil particles and is not resulting from
adsorption of petroleum hydrocarbons introduced into the subsurface (i.e., contamination).
These levels of TOC are CODSidered relatively bigh, indicating the high adsorption capacity
of solls UDderlying the site for organic CODBtituents. Generally, soil analytical results
indicate that concentrations of organic constituents (i.e .• VOCs and SVOCs) detected in
soil samples collected from the fill were substantially higher than those detected in the.
underlying soils (glacial deposits). particularly those underlying the peat and the organic
clay/silt layer. The migration of contamination appears to have been significantly retarded
throughout the site overburden soils, by the relatlve imperviousness of the glacial deposits
and the adsorption capaeity of the soil, particularly witbiD the peat and organic clays/silts,
and clays within the fill.

The purpose of the subsurface-soil sampling efforts was to characterize and delineate the
extent of subsurface-soil impacts at the site. Plate 6 and Table 8 summarize the
characterization sample locations and analytical results. AB stated previously, these data
indicate that the Unpacts at the Erie Street former MGP site are frequently visible and
generally exceed NJDEP criteria for BTEX, PAHs, and some metals, which is consistent
with other MGP sites. Cyanide was detected in subsurface soils at a concentration exceeding
the ROC criteria at only one location at the Erie Street former MGP site .
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41

TIERRA-B-017664



., PfolASE I SUPPI.EMENTAL REMEDIAL INVESTIGATION REPORT
NUl EL.IZABETHTOWN GAS
APRIL 27. 2001 (CORRECTED JANUARY 2004)

Based on Plates 3 and 6 and Figures 27 through 29, it is apparent that the horizontalllateral
delineation ofsubswface-soil impacts is complete to the north of the site along Third Avenue
aDd along the northern portion of South Second Street. HorizontaVlateral delineation of
subsurface-soil impacts has not been completed east of the site along the southern portion of
South Second Street or west of the site along the Central Railroad of New Jersey. .
Subsurface-soil impacts arc present to the southern boundary of the site however no product
was noted in the river sediments adjacent to the site. Therefore, delineation of subsurface-
soil impacts to the south is considered complete.

Several borings were drilled at the site and several samples were collected for laboratory
analysis during the Phase I SRI, specifically to delineate the vertical extent of
observed/detected shallow impacts and to provide general vertical delineation coverage for
the site. These borings/sample locations include B-11. B-22, B-23. 8-29, B-30. B-33. 8-35,
SB-TP-2S, SB-TP-30. SB-TP-39, SB-TP-75. VB-I, VB-2, VB-3. VB-4. MW-14B, MW-
ISB, MW-16B, MW-l7B, MW-18B, MW-19B, MW-21B, MW-22B. MW-23B. and MW-
24B. As illustrated on Figures 27 through 29, Plate 6 and the subsurface-soil analytical
summary tables (7a through 7c and 2-5 in Appendix G) samples were conected at these
locations that verify vertical delineation at the site. Geoloaic cross sections (Figures 3
through 8) also illustrate the analytical verification of vertical delineation of site impacts.
Figures 27 through 32 also illustrate the visible vertical extent of site impacts. In general,
subsurface-soil impacts exceeding NJDEP criteria are present in the fill and upper peat (or
upper tin where peat is absent) at the site. Subsurfac~il impacts were noted in the deeper
portion of the till and/or within the upper residual soillweathered bedrock at MW-2D and
MW~9D adjacent to a former subsurface holder, and at MW -17B in the vicinity of a former
gas oilloil tank. Deeper till impacts were also noted in MW ·22B. Subsurface-soil
delineation is considered. complete at these locations since bedrock is at or within a few feet
oftbese sample intervals. Analytical verification of vertical delineation is complete above
the residual soillbeclrock surface evCI)'Where subsurface soils were investigated at the site,
except as noted. above.

5.3.3 Groundw.te,

Groundwater analytical results are presented for the ovmburden and shallow bedrock
groundwater' in this subsection. Groundwater samples were collected from newly installed
overb1U'den monitoring wells, five previously installed overburden piezometers (which are
renamed and part ornested ovmbunlen pairs). and all bedrock monitoring wells during the
Phase I SRI. The ~ous1y installed piezometers, which were sampled include BP-l (MW-
15A), BP-2 (MW-14A), BP-4 (MW-18A). BP-6 (MW-20B). and BP-8 (MW-17A). The only
overburden monitoring well sampled during the Phase I SRI that was installed during
previous investigations was MW-3, in the northeastern corner of the site. This well was used
in place of a nested pair proposed in this area of the site in the Phase I SRIWP due to the
decreased thickness oIthe overburden in this area of the site. Previously installed
overburden monitoring wells were not sampled during the Phase I SRI because several of
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them were constructed with open screens across several strata. The previous investigation
groundwater results are included in the discussion of groundwater quality presented in the
following subsections.

••

As noted in subsection 5.2.4 oftbis report, several previously installed monitoring weDs and
one piezometer should be abandoned because they are screened throughout several strata and
across the peat unit (where present). A1J is evident ftom the previous discussion of
subS\lIfa(:e soil impacts, the majority of subsurface soil impacts are in the overburden A zone
above the peat unit. The groundwater data described in this subsection illustrate that the
majority of overburden groundwater impacts also are present in the overburden A zone.
Therefore it is important to abandon wells constructed with. screens across several strata from
a grDlDldwater quality standpoint as well as a hydraulic standpoint. The monitoring wells
and piezometer reoommended to be abandoned for groundwater hydraulic and quality
purposes include MW-4, MW-S, MW-6, MW-7. MW-9. MW-lO, MW-12, and BP-3.

5.3.3.1 Overburden A Zone Groundwater Quality

Groundwater samples were collected during the Phase I SRI inMay 2000 and January 2001.
The wells sampled and the parameters analy.led are summarized in Section 4 of this report.
Groundwater analytical results for the overburden A and B zones &Ie summarized in Table
lOa. The analytical results on Table lOa and throughout this section are compared to the
NJDEP Specific Groundwater Quality Criteria, Interim Specific GroWtd Water Quality
Criteria and the practical quantitation limits all ofwhich win be referred to as the
groundwater quality criteria (OWQC). Groundwater analytical results for the overburden
from previous investigations were summarized in Table 2-9 of the September 27, 1999 Phase
I SRlWP. A copy of this table is provided in Appendix G oflhis report. Table 2-9 in
Appendix G has been modified to reflect revisions and additions to the GWQC. These
summary tables list only analytes that were detected in at least one sample. These tables
were used to create Plate 7, which illustrates groundwater analytical results that exceed the
GWQC. Plate 7 provides the Phase I SRI groundwater analytical results for the overburden
A zone highlighted in black outline, and the previous investigation overburden groundwater
analytical results highlighted ingray outline. The previous investigation overburden
groundwater analytical results are gray because they are historic data and they were collected
predominantly from wells screened throughout the overbW'den :rather than in one stratum.

As iUustrated in the tables and Plate 7, groundwater impacts are present in the overburden A
zone at the site. These impacts include VOCs, PAIls, various metals, and cyanide. Benzene
and ethylbenzene were the only VOCs detected in groundwater at concentrations exceeding
the GWQC during the Phase I SRI and previous investigations. PAHs and dibenzoturan
were the only SVOCs detected at concentrations exceeding the GWQC during the Phase I
SRI and previous investigations. Various metals, including aluminUlDt antimony. arsenic,
barium, beryllium, cadmium, iron, lead, manganese, silver, sodium, thallium, and zinc were
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detected in at least one groundwater sample collected from the overburden. Cyanide was
detected in several on·site wells at concentrations exceeding the GWQC.

• t

The highest concentrations of organics (BTEX and PAlIs) detected in overbmden A zone
groundwater at the site were detected in the vicinity of the fonner 340,OOo-cf gas holder in
monitoring well MW.2. adjacent to the LNG tank (MW-IO), and in the vicinity of the former
gas oil storage tank in the southwestern comer of the site (MW4, MW-S. MW~17A, and
Mw-14A). The most prevalent metals detected at concentrations exceeding GWQC include
aluminum, arsenic, iron, lead, manganese. and sodium. 'These metals were detected across
the site; however. only aluminum. iron, manganese, and/or sodium were detected at
concentrations exceeding GWQC north. of Third Avenue. These metals are not typically or·
necessarily associated with MGP sites, are detected at locations where MGP-related organics
are not detected, and are present off site. Cyanide was detected at concentrations exceeding
GWQC at 12 of the 2S locations where groundwater was analyzed for cyanide during the
Phase I SRI. No cyanide was detected above the GWQC in wells north of Third Avenue.

Ammonia and hardness were detected above the GWQC in four unfiltered overburden
groundwater samples collected and analYLedduring previous investigations. Generally,
alkalinity, total dissolved solids (TDS), and total suspended solids (TSS) were also detected
at elevated levels during previous investigations. Total dissolved solids were detected
exceeding the standard in only unfiltered overburden groundwater sample MW ~11 at
concentrations of 879.000 J.lg/L. Analytical results for phenols and TPH indicated the
presence of these compounds inthe overburden groundwater inprevious investigations.

Based on the distribution of compounds in ovmburden A zone groundwater at concentrations
exceeding the GWQC, it is apparent that impacts on site have been delineated to 1he north of
the site. north of Third Avenue. Impacts have not been delineated to the east towards
Bilkay's Tmcking Facility. Groundwater impacts are present along the western property
bolDldary, however, since groundwater f1~ from the west across the site. the western
groundwater impacts generally arc delineated. Groundwater impacts in the overburden A
zone are present along the southern site boundary adjacent to the Elizabeth River. Based on
gromulwater and river water elevations measured during the tidal survey, groundwater in the
overburden A zone appears connected to the Elizabeth River. however. local discharge may
be impeded by the presence of&teel sheet piling within the core of the flood conlJol berm
adjacent to the site. The surface water samples collected from the Elizabeth River adjacent to
the site during the Phase I SRI indicate that overburden A zone groundwater is not impacting
the surface water quality in the Blizabeth RiVeT.

5.3.3.2 OVerburden B Zone Groundwlter Quility

••

The analytical results for groundwater samples collected from the overburden B zone during
the Phase I SRI are summarized inTable lOa. This table lists only analytes that were
detected in at least one sample. Plate 8 was generated from the data summarized in Table
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lOa and illustrates the distribution of compowds exceeding the GWQC. Organic (BTEX and
PAH) impacts in the overburden B zone are not as widespread as those in the overburden A
zone. Benzene was the only VOC detected at concentrations exceeding the OWQC.
Naphthalene, 2-methylnaphthaIene, benzo(k)fluoranthene, benzo(a)antbracene and benzo(a)
pyrene were the only SVOCS detected above GWQC. These organics were only detected in
groundwater in the overbmden B zone conected from monitoring wells on approximately the
western half of the site. Organics were not detected in groundwater cDllected from the:
overburden B zone north of Third Avenue.

Several metals were detected at concen1rations exceeding the GWQC in overburden B zone
groundwater, including aluminum., arsenic, antimony, iron. manganese, 8odi~ and
thallium. The most pte\'alent metals present at concentrations exceeding the GWQC across
the site are alllminmn, iron, mangmescf and sodium. These metals are not typically
associated with MOP sites, are detected at locations where MGP-related organics are not
detected, and are present off site. Aluminum, iron, and manganese were detected at
concentrations exceeding the GWQC north of Third Avenue. Cyanide was detected at
concentrations exceedinl the GWQC in five of the II monitoring weUs sampled to evaluate
overburden B ZDne groW1dwatcr quality.

Except for the presence of various metals and cyanide, the groundwater impacts in the
overburden B zone are delineated to the north and east of the site, based on the distn"bution of
the data illustrated on Plate 8. Overburden B zone groundwater impacts are present along the
western property boundary; however, based on the groundwater flow direction. the western
impacts are generally delineated. One well adjacent to the river (MW -14B) contained
concentrations of organics exceeding the OWQC. Otherwise, only various metals and
cyanide were detected at concentrations exceeding the GWQC along the southern property
boundary. Based on groundwater and river water elevations measured during the tidal
survey, groundwater in the overburden B zone appears connected to the Elizabeth River,
however,local discharge may again be impeded by the sheet pile core of the flood control
bcnn. The analyticaJ results of the surface water samples collected from the Elizabeth River
adjacent to the site during the Phase I SRI indicate that the ovedJurden B zone groundwater is
not impacting the surface water quality orthe Elizabeth River.

5.3.3.3 Shallow Bedrock Groundwater Quality

Shallow bedrock groundwater analytical sample results from samples collected during the
Phase I SRI are summarized in Table·1 Ob. These results arc compared to the NIDEP
GWQC. Shallow bedrock groundwater analytical results from previous investigations were
summarized inTable 2-10 in the September 27, 1999 Phase I SRIWP. Acopyoftbis table is
pmvided in Appendix G of this report. This table has been modified '0 reflect updates to the
OWQC since September 1999. The data in these tables were used to generate Plate 9, which
illustrates the compounds detected in shallow bedrock groundwater at concentrations
exceeding the NJDEP GWQC .••

...

TIERRA-B-017668



PHASE I SUPPLEMENTAL REMEDIAL INVESTlGAT10N REPORT
NUl ELIZABETHTOWN GAS
AP~lL 2'1.2001 (CORRECTED JANUARY 200")

, .

The shallow bedrock groundwater at the site contains VOCs, SVOCs. various metals, and
cyanide at concentrations exceeding the GWQC. Benzene, ethylbenzene, and xylenes are the
only VOCs that were detected at concentrations exceeding the GWQC. These compounds
are consistently detected inthe vicinity of the fonner 340,OOO-<:f gas. holder in the northern
portion oftbe site (MW-9D and MW-2D). Benzene hBs been detected in the groundwater
collected from MW-8D since its installation in 1993, although the concentration decreased an
order of magnitude between 1993 and 2001. The other detections ofVOCs inshallow
bedrock groundwater are not consistent. Benzene and ethylbenzene were detected inMW ~
7D inthe southeastern comer of the site in 1984. but have not been detected since then.
Benzene was detected during one sampling event (June 2000) in MW-SD in the southwestern
comer of the site, but was not detected in groundwater collected from MW-SD prior to 2000.
Benzene was detected during the 1993 sampling event in MW-6D inthe center of the
southern site boundary, but has not been detected since then.

''1

,.

PAHs are the only SVOCs that were detected above NJDEP GWQC. P.AHs were only
detected in shallow bedrock groundwater samples collected from MW-2D and MW-9D
adjacent to the former 340.()()()..cf gas holder however only the PAHs in MW-9D ground
water exceeded the criteria.

Various meta1s were detected in shallow bedrock. groundwater at concentrations exceeding
the GWQC. These include aluminum, arsenic, cadmiUlD, iron, manganese. sodium. and zinc.
The most prevalent metals detected at concentrations exceeding the OWQC include iron,
manganese, and sodium. These metals 8Rl not typically associated with MOP sites. are
detected at locations where MOP-related organics are not detected, and are present off site.

Cyanide was detected in five of the seven locations where shallow bedrock groundwater
samples were collected and analyzed for cyanide. Groundwater samples collected from
monitoring wells MW -2D and MW ~SDdid not contain concentrations of cyanide exceeding
the GWQC.

Analytical results from previous investigations for phenols and TPH indicate the presence
only of phenols in the shallow bedrock groundwater. Phenols were detected in MW~7D.

Based on the distribution of shallow bedrock groundwater analytical data, it is apparent that
shallow bedrock groundwater organic impacts are present in the vicinity oCthe former
340.()()().cf gas holder and extend downgradient to MW~8D. Based on the data, it does not
appear that organic impacts inthe shallow groundwater beneath the site extend to the
southern property boundary, except possibly at MW-SD. Based on the groundwater flow
direction for the shallow bedrock (southeast), it appears that the western and northern
groundwater iMpacts are delineated. Organic shallow bedrock groundwater impacts may
extend tbrther east ofMW-8D and south ofMW-SD and inorganic shallow bedrock

48..,

TIERRA-B-017669



PHAse I SUPPLEMENTAL REMEDIAL INVESTIGATION ~EPORT
NUl ELIZABETHTOWN GAS
APRIL 27. 2001 (CORRECTED JANUARY 2004)

~.. gro1D1dwater impacts may extend further east of MW~8D and south of the Elizabeth River
(south ofMW-SD, MW-6D, and MW-7D).

5.3.4 EIIz.beth River Sediments

Fifty-six sediment samples were collected from the Elizabeth River adjacent to and upstream
and downstream of the Erie Street former MOP site. The sample locations are illustrated on
Plate I. Section 4 describes the sample collection methodology and the parameters for which
the samples were analyzed. Observations recorded during the sediment sample collection are
S1JIDID8rized in Table 11. Table 12 provides a summary of the analytical results for the
sediment samples. Table 12 is a summary table and lists only analytcs that were detected in
at least one sediment sample. The sediment analytical results are compared to the National
Oceanic:: and Atmospheric Administration (NOAA) sediment criteria: ER-L (effects range
low) and ER-M (effects range medium) for marine sediments. Although the river is tidally
influenced, upstream is to the west and downstream is to the easL

Based on a review of the analytical results table and the large volmne of sediment data, plots
ofanaJytica1 data using callout boxes to summarize exc::eedances ofER-L and ER-M criteria
were not generated. All of the types of compounds analyzed in sediment samples were
detected at various concentrations and locations. Based on Table 12, PAHa, pesticides,
PCBs, and metals are the compolDlds that were detected above NOAA criteria in the
sediment samples collected during the Phase I SRI. There are no ER-L and ER-M standards
for VOCs, semivolatile organic compounds other than PAHs, dioxin, insecticides, and
cyanide. Since PCBs and pesticides were not found at the site dming previous investigations.
PAHs were chosen to assess any impact from the Erie Street j)rmer MOP site. PAHs were
totaled and plotted to graphically illustrate the distnDution oftota! PAHs in the river
sediments adjacent to and upstream and downstream of the Erie Street former MOP site on
Figure 36. PAH totals do DOt include non-detect values. Figure 36 shows that the highest
concentration of total pAHs was detected in river sediments collected from transect 7,
situated approximately 530 feet upstream of the Erie Street fanner MOP site. Total PAHa
were detected at maximum concentrations of3,178 ppm in the shallow sediments (O-O.S foot
below the riverbed) 10,474 ppm in the deeper sediments (2.04.S feet below the riverbed). A
distinct asphalt-like odor (distinctly different from MGP-related odors) was noted when
sampling along this transect.

1 •

The lowest total PAH concentrations (less than 125 ppm) were detected in river sediments
collected immediately upstream (transect 6) and immediately downstream (tnnsoet 2) of the
Erie Street fonner MOP site. Total PAIl concentrations adjacent to the fonner MGP site and
the City of Elizabeth Sewage Treatment Plant were generally less than 1so ppm, except in
one surficial and one deeper sediment sample collected along transect 5 (western comer of
fOImer MGP site) and one surficial sample collected along transect 4 (center of former MGP
site). Total PAH concentrations downstream of the former MGP site at transect 1 are similar
to those detected adjacent to the fonner MOP site. Based on the distribution of total PAD
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concentratioll& in the Elizabeth River sediments~ it is evident that the fonner MGP site is not
the source of the PAHs detected in the river sediments.

PCBs and pesticides were detected above ER-L and ER·M criteria in the majority of the
transect samples as summarized in Table 12. Eleven soil samples and 13 groundwater
samples were analyzed for PCBs and pesticides during the Tasks 1-5 Pre-Design
Investigations (report dated March 31, 1993). One pesticide (4,4'DDT) was detected in two
test pit soil samples (TP·l1 and TP-IIA) and one pesticide Bcta-BHC was detected inone
grolUldwater sample. Otherwise. PCBs and pesticides were not detected in soil or
groundwater at the Erie Street former MOP site. Copies of these analytical results are
provided inAppendix D of this report. Previous investigation sample locations are included
on Plate 1 of this report. A review of previous investigation data for the Erie Street former
MGP site illustrates that the former MOP site is not the source of the pesticides and PCBs
detected in the Elizabeth River sediments.

A variety ofVOCs were detected in the Elizabeth River sediment samples. There are no ER-
Land ER-M standards for VOCs, hence none oftbe detected concentrations are noted as
exceeding standards in Table 12. A review of the data indicates that the VOCs detected
include benzene, toluene. ethylbenzene, xylene, styrene. carbon disulfide, chlorofonn,
trichlotoethene. 2-Hexanone. and tetraehloroetbene. These compowds were detected at
various concentrations along thc<rivcr. The highest VOC concentrations were detected in
samples collected from transect 7. Chloroform, trichloroetbene, 2-Hexanone, and
tetrachloroethene are not associated with former MOP activities and these compounds have
not been identified on the former MGP site. Based on the types ofVOCs detected and the
distribution ofVOC aualytic::al results from samples collected along the river, it is evident the
former MOP site is not the source ofVOCs in the Elizabeth River.

Several metals were detected in the Elizabeth River sediment samples. These include
aluminwn, antimony, arsenic, barimn, beryllium, cadmiUlll, calciUlllocbromium, cobalt,
copper, irollt lead, magnesium, manganese. mercury, nickel, potassium, selenium, silver,
sodium, thallium. vanadium. and zinc. As summarized in Table 12, ER.-Land ER-M criteria
have not been developed for 14 oftheae 23 metals. Traosecb I and 6 had the greatest
number of metals detected at their highest concentrations (i.e., highest concentrations of
antimony, arsenic, beryllium. potassium, selenium, silver, and thallium were detected in
traDsect 1 and the highest concentrations of aluminum, berylliUDl, cobalt, iron, manganese,
and vanadium were detected along tnmseet 6). Transect 1 is located approximately SSO feet
downstream of the fonner MOP site and Transect 6 is situated approximately 280 feet
upstream of the former MOP site. Transect 4, situated perpendicular to the center of the
southc:m property boundary of the former MOP site did nOt contain the highest concentration
of any of the metals detected. The distribution of metal concentrations inthe sediment
samples collected :from the Elizabeth River during the Phase I SRI does not indicate that the
former MOP site is the source of metals in the river sediments .
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The sediment samples were also analyzed for dioxins.. Three dioxinlfuran compounds were
detected at various concentrations along six of the transects sampled, as summarized inTable
12. These compounds include tetrachlordibenzo-p-dioxin, tetrachlOIOrdibenzo~ and
hcxachlorodibenzofuran. The distribution of the dioxin concentrations does not indicate 1hat
the Erie Street fonner MOP site is a source of dioxin in river sediments.

As discussed in the September 27. 2000 Phase I SRIWP. assessing site impacts on the river
sediments is complicated by the fact that the river drains a highly industrial area that bas been
industrial for a long period of time. It is evident that the river sediments are impacted by
other sources. many of which have contaminants similar to those found at the Brie Street
former MGP site. An additional complication is that the very nature of a river, especially an
estuary, is a dynamic system inwhich sediments are transported and deposited in a
continuous cycle. ETG prepared a report. the Elizabeth River Sediment Evaluation, that
documents these issues for the Elizabeth River, and included the report as Appendix G of the
Phase I SRlWP.

The rep011 evaluation concluded that there were and are many potential sources of impacts to
sediment in the Elizabeth River, based on bistoricalan.d current land use along the Elizabeth
River and smrounding water bodies. This is substantiated by the NJDEP·s report on the
Elizabeth River sediment quality and the detection ofPAHs in the Arthur Kill. Several types
and SOUItleS of current and historical information regarding the Elizabeth River and Arthur
Kill overwhelmingly imply that there are many both identifiable and unidentifiable sources to
the impacts detected in the Elizabeth River sediment. The data provided in the river
evaluation report (Appendix 0 of the SRWIP) show that the Elizabeth River is an industrial
river. which makes sediment sampling ineffective due to the certainty that all of the
compounds detected will be the cumulative result of many sources and are not due to one or
two properties. Inaddition. the realignment. filling. and construction associated with the
ACOE flood control project make it virtually impossible to conclusively determine the
source of Elizabeth River sediment contamination.

The sediment data coUected during the Phase I SRI illustrate the points summarized above
from the Eltzabeth River Sediment Evaluation (Appendix 0 ofthc Phase I SRlWP).
Although compounds that can be associated with the fonner MOP site (as well as other
sources such as oil refineries) were detected in the river sediments. the distribution ofthc
detected compounds indicates that the Erie S1Ret former MOP site is not the source of the
detected compounds. Additionally, several compounds that are not associated with MOP
sites. and were not detected on the Erie Street fonner MGP site (such as chlorinated VOCs.
pesticides. PCBs, dioxin, and some metals). were detected along many of the tnmseets
investigated. This confirms that the Elizabeth River sediments have been impacted by other
sources. Therefore, evaluation of the impact of the Erie Street former MOP site is considered
complete .
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5.3.S E/izebeth River Surface Water Quality

Seven surface water samples were collected ftom the Elizabeth River during the Phase I SRI.
These samples were oollected from the center of each transect during low tide events as the
tide was receding. No visual observations of impacts were noted on the water surface during
the surface water sample collection efforts. The surface water samples were analyzed for the
parameters summarized in Section 4 of this report. The analytical results are summarized in
Table 13. Table 13 lists only analytes thai: were detected in at least one smface water sample.
The surface water analytical results are compared to the NJDEP Saline Estuary Class 3
Surface Water Quality Criteria (SE-3 SWQC).

Based on the data summarized in Tablo 137 it is apparent that no compounds were detected
above the SE-3 SWQC in any of the surface water samples except the furthest downstream
sample collected at SW-l (along Transect 1). The surface water sample collected at SW-I
contained concentrations of arsenic and thallium that exceeded the SE-3 SWQC standards.
Six VOCs. two PAH~ two herbicides, and several mcta1s were detected at concentrations
below the SE-3 SWQC. The analytical results do not indicate a trend in tbe surface water
quality along the section of the river evaluated •
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6. Summary and Conclusions

Based on the compilation of the previous investigation data and the Phase I SRI data, the
following, sum.mary/conclusion statements can be made regarding the Erie Street former
MGPsite.

• The Erie Street facility covers approximately 24.5 Kres and is located ina mixed
commercial. residential, and industrial district ofElizab~ New Jersey. The site is
bounded by private residences. Bilkay's Trucking Facility, the Elizabeth River, and
Conrail railroad tracks and the New Jersey Turnpike.

• The Erie Street facility is presently used for storage, transfer. and distribution of LNG
and truck parking.

• The facility served as a water gas manufacturing plant from approximately 1895 to
1952 when it was retrofitted to manufacture oil gas which ceased circa 1974.

• No wetlands are present at or in the vicinity of the site except for the Elizabeth River
which bounds the site to the south.

• Public water in the vicinity of the site is provided by the City of Elizabeth Water
Department. All city water is provided by two rurface water reservoirs (Spruce Run
and Round Valley). A well survey did not identify potential receptors to overburden
groundwater impacts at the site. One industrial bedrock well was identified
approximately Yz mile south. of the site.

• Two bedrock production wells Well' drilled on the Erie Street facility in the past.
These wells are not used. They have been located and will be abandoned.

• The geologic materials encountered at the site generally consist offill underlaiD by
peat (in the southern 2/3 of the site), glacial deposits (till), and weathered
bedrocklresidual soil which make up the overburden beneath the site, and bedrock
(Triassic Brunswick Formation - shale and siltstone).

• The peat zone is present in the southern two-thirds of the site. Silty clays and clayey
silts are present in the northern one-third oftbc site where the peat is absent, however
they are not laterally continuous or homogeneous and do not transition into the peat to.
fonn one continuous confining unit across the site.
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.., • Groundwater is present in the overburden and the shallow bedrock beneath the site.
The overburden groundwater was divided into two zones. The A zone is the shallow
overburden zone above the peat (where present) and the B zone is the deeper
overbw:den zone beneath the peat (where present) .

. ,

,.

• Groundwater within the shallow oveIburden A zone is lDlder unconfined conditions.
Overbmden A zone groundwater genem1ly flows from the western central portion of
the site to the east-northeast toward Third Avenue, southeast across South Second
Street and south to the Elizabeth River. It is presumed that the old brick sewer in
Third Avenue causes the shallow groundwater in the northeast portion of the site to
flow towards the northeast. Although the remaining shallow overburden groundwater
flows to and is connected to the Elizabeth River~ local discharge may be impeded by
the steel sheet pile core within the flood control berm adjacent to the site.

• Groundwater within the deeper overburden B zone is under scmi--confined conditions
in the southern two-thirds of the site and under unconfined conditions in the northern
one-third of the site where the peat is absent. Groundwater flow within the
overburden B zone is generally to the south-southeast towards the Elizabeth River in
the southern two·thirds of the site and to the east in the northern one-third of the site.
This flow pattern may be related to the pinching out of the peat in tbe northern
portion oftbe site the continuity of the A and B zones in the northern portion of the
site, andlor the presence of the sewer inThird Avenue north of the site. Although
groundwater in the overburden B zone flows toward and is CODDected 10 the Elizabeth
River, local discharge may again be impeded by the sheet pile core of the flood
control berm.

• The groundwater elevation in the overburden A zone is higher than the groundwater
elevation in the overburden B zone across the site.

• GrolDldwater within the sballow bedrock is under confined conditions and generally
flows to the BOUth towards the Elizabeth River.

• In general, groundwater elevations in the overburden arc greater than groundwater
elevations in the shallow bedrock beneath the site. A localized hydrauli~ connection
between the overburden and shallow bedrock groundwater was noted inprevious
investigations. The degree of connectivity is associated with the degree of
perviousness of the intervening glacial/residual deposits and the upper
decomposed/fractures bedrock portions, which appear to vary widely throughout the
site.

• Tidal cycles affect groundwater elevations in the sha1low bedrock and Dverburden B
zone across the site. Tidal impacts were noted in the overburden A zone but do not
extend across the site to Third Avenue. The tidal impacts on groundwater levels are..
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not of sufficient magnitude to affect the groundwater flow direction in the overburden
or bedrock at the site.

The surface and subsurface soils and the overburden and shallow bedrock groundwater
quality have been impacted by the fonner MOP operations at the Erie Street facility as
swnmarized below.

• The analytical results for surfil.ce-soil samples indicate the presence ofVOCs. PAHa,
and metals in excess of the NJDEP soil cleanup criteria. Based on the distribution
and magnitude of compounds detected in surface-soil samples. ETG believes that the
surface-soil impacts associated with the site have been delineated and no further
evaluation isnecessary.

• Visible impacts including staining, sheen, NAPL, residual product. and free product
were noted in the subsurface soils across the site. At all but two locations where
visible impacts were noted. analytical results indicate that subsurface soils contain
compounds (BTEX, PAHs, and/or metals) that exceed the NJDEP soil cleanup
criteria.

• Product (sheen. NAP!.. residual or free) was DOted in the subsurface across the site
and appears to be concentrated in the fOtmef production area in"thenorth-
northwestern pmtion of the site, in the vicinity of the former oil storage area in the
southwestern comer of the site, and along the southern site botmdary adjacent to the
Elizabeth River. Product was not observed in the Elizabeth River sediments adjacent
to the former MGP site. Based on NAPL sutVeys performed inonsite monitoring
weDs, the product noted in test pit, boring and monitoring well logs is not present as
mobile or :freeproduct in significant quantities except in the vicinity ofMW ·17 A and
MW·IO.

• The analytical results for subsurface..soil samples indicate that the borizontallIateral
delineation of nbsurface-soil impacts is complete to the north oftb.e site along Third
Avenue and along the northern portion of South Second Street. Horizontalllateral
delineation of subsurface soil impacts bas not been completed east of the site along
the southern portion of South Second Street or west of the site along the Central
Railroad of New lersey. Subsurfaee.soil impacts are present to the southern
boundary of the site however no product was noted inthe river sediments adjacent to
the site. Therefore. delineation of subsurfac~soil impacts to the south is considered
complete.

• The analytical results for subsurface-soil samples indicate that subsurface soil impacts
have been vertically delineate at the site. Ingeneral, subsurface--soil impacts (soils
with compounds exceeding NJOEP soil cleanup criteria) are present in the fill and
upper peat (or upper till where peal is absent) at the site. Subsurface-soil impacts
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noted in the deeper portion of the till and/or within the upper residual soiVweathered
bedrock were limited to the area adjacent to and west of the former 340,000 cf gas
holder (MW-2D. MW-9D. and MW·22B), and inthe vicinity of the former gas oiVoil
tanks (MW-I7B). Subsurface--soil delineation is Considered complete at these
locations since bedrock is at or within a few feet of sample intervals collected from
these locations.

• The BDalytica1 results for shallow overburden A zone groundwater indicate that
BTEX. PABs, some metals. and cyanide are present at concentrations exceeding the
NJDEP GWQC. Based on the distribution of these compounds it is apparent that
impacts onsite have been delineated to the north-northeast of the site north of Third
Avenue. Impacts have not been delineated to the east towards Bilkay' s Trucking
facUity. Impacts are presem along the western property boundary. however, based
on the groundwater flow direction from west to east the western groundwater
impacts generally are delineated. Groundwater impacts in the overburden A zone
are present along the southern site boundary adjacent to the Elizabeth River .
Although groundwater in the overburden A zone flows toward the Elizabeth River.
surface water samples collected &om the Elizabeth River adjacent to the site
indicate that the overburden A zone groundwater is not impacting the surface water
quality in the Elizabeth River.

• The analytical result for the deeper overburden B zone groundwater indicate that
8TEX, PABs, some metals, and cyanide are present at concentrations exceeding the
NJDEP GWQC but are not as widespread as those in the overburden A zone.
Based on the distribution of these compounds, groundwater impacts in the
overburden B zone are delineated to the north and east of the site except for the
presence of various metals and cyanide. Groundwater impacts are present along the
western property boundary however based on the groundwater flow direction the
western impacts are generally delin.eated. One well adjacent to the river contained
concentrations of organics exceeding the NIDEP OWQC. Otherwise. only various
meWs and cyanide were detected at concentrations exceeding the NJDEP GWQC
along the southern property boundary. Although overburden B zone grouJKlwaler
flows toward the Eli:zabeth River, surface water samples collected from the
Elizabeth River adjacent to the site indicate that overburden B zone groundwater is
not impacting the surface water quality in the Elizabeth River.

• Due to the significant differences in overburden A and B zone groundwater
hydraulics and quality, previously installed monitoring wells which are screened
across the peat unit should be abandoned. These wells inciude MW-4. MW-S, MW-
6. MW-7. MW-9. MW-I0. MW-12, and BP-3. In addition, previous investigation
monitoring wells MW -13 and MW -11 can be abandoned as they are in the vicinity of
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.., monitoring wells MW -ISA and MW -t7A, respectively which were installed during
the Phase I SRI.

.. • The shallow bedrock groundwater analytical results indicate that voes, PAIls,
various metals, and cyanide are present at concentrations exceeding the NJDEP
GWQC. Shallow bedrock groundwater impacts are present in the vicinity of the
former 340,OOO-Cfbolder and cxtend downgradient to MW -8D. Based on the
analytical data, it does not appear that organic impacts in the shallow groundwater
beneath the site extend to the southern. property boundary. except possibly at MW·5D
(which may have a separate soun::e). Based on the shallow bedrock groundwater flow
direction it appears that the westem and northern grotmdwater impacts ue delineated.
Organic shallow bedrock grOlUldwater impacts may extend further cast ofMW-8D
and south ofMW-SD and inorganic shallow bedrock groundwater impacts may
extend ftu1her east ofMW-8D and south of the Elizabeth River (MW-5D. MW-6D,
andMW-7D).

• The Elizabeth River sediment analytical data indicate the presence ofVOC, SVOCs,
pesticides, PCBs, dioxin, and metals. Based on a comparison of the analytical results
with NOAA ER-L and ER-M values, SVOCs, pesticides. PCBs, and metals were
detected at elevated concentrations. There are no BR.-L or ER-M values for VOCs,
dioxin, and various metals. The distribution of the compounds detected in the
Elizabeth River indicates that the Erie Street fODDerMOP site is not the source oftbe
compounds detected. Rather. the data clearly illustrate the conclusions stated in the
Elizabeth River Sediment Evaluation (Appendix G of the September 27, 1999 Phase I
SRIWP). that the Elizabeth River bas drained a highly industrial area for over a
century that bas impacted sediments. and that there were and are many potential
sources of impacts to sediment in the Elizabeth River, based on historical and current
land use along the Elizabeth River and surrounding water bodies. This is further
illustrated by the detection of compounds 8uch as chlorinated VOCs, pesticides.
PCBs, dio~ and some metals in river sediments that are not present at the Erie
Street fanner MOP site. Therefore, evaluation of the impact of the Erie Street fonner
MOP site on the Elizabeth River sediments is considered complete.

• Analytical results for surface water samples collected &om the Elizabeth River
indicate that no compounds were detected above the SE-3 SWQC in any of the
surface water samples collected except for the furthest downstream sample collected
at SW-I (Transect I). The surface water sample collected at SW-I contained
concentrations of arsenic and thallium that exceeded the SW -3 SWQC standards.
The analytical results do not indicate a trend in the surface water quality along the
section of the river evaluated and do not indicate that the former MGP site is
impacting the surface water quality of the Elizabeth River.
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7. Recommendations

The following recommendations are made to complete the remedial investigation of the Erie
Street former MGP site based on the combined results oftbe Phase I SRI and previous
investigations .

. . • Complete subsurf8.c.e soil delineation on the western portion of the site along the rail
line and to the east of the site across South Second Street;

• Complete delineation of overburden A and B zone groundwater quality to the east of
South Second Street;

• Complete delineation shallow bedrock groundwater to the east of South Second
Street;

• An additional off site. upgradient shallow bedrock monitoring well is recommended
to evaluate background shallow bedrock groundwater quality upgradient of the site;

• Abandonment of previous investigation monitoring wells MW-4. MW~5. MW~6.
MW-7. MW-9. MW-IO. MW~12. and BP-3 isrecommendcd to prevent further
potential cross-contamination between the ovetburden A and B zones and to provide
better hydraulic information in the future. Monitoring wells MW -11 and MW ~13
should also be abandoned as new wells were installed in their vicinity during the
Phase I SRI,

• Abandonment ofbistoric production wells is recommended to be performed in
conjunction with the abandonment of the previous investigation monitoring wells
noted above.
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A-3 holder!!

11'-&1 TlIlIIpil~inlll$ T_ pillo ~ lIle AllIUI& TP-5113,5)1Tf'..51 (7.5) Sample'" ~ bIal:k-
~comerofiN! lIl'Id~of~a!~ln illIlll!llllOils wIlh ~1o

• adjacent!O Mia of Ihe ¥iclni1y of !I1e Ilxmer IlokIer Hoo\l diesel odor al35lee1 .. .. • ..
~f>..1. IInddslo~wrbl

exleIll at 7.5_

TP-56 Ta:&ipit ~ in 1M TllII\pillQ~Ihe!1lliIJre TP-5G(+5) Sllmple to dlarac!llrlZ$ bIlick·

~pcriIonof iIInd~of~lwbs~ illIlII!lIl Mwilll~ puriilIlri

ltle.wlIhiII ~ of IDlI~il'llhafooller~ ilrQng bum! MGP 000t • ;0 .. .. ..
ConoamA-7 !lox _Of tIlG •

TP.-57A T.mll!l ~inthe Test pit 10~il.::IEldllS!he naIure TP.s7A(3..al) .SarnPil> 10~ &Otis

~poIl!OOof and lIXIi!mtof~llll~ billoIU 1111maImlaIllHhll plIIlt

1lle. lIllIl~ Intmlonmf~ ~ III • .. .. ..
Ixl>: _·I)I.ltie •

TP. Test pit lQceIod iIIlhe •S pitlo~1lle naWru Tf4!.!I (3-4) Sample lQ ~ bI!Ick.

~porilonof lIlI'lIlex!eolof~1 SIJ~ !llIllll!lllllllv.tlh Iilitllngmrodof.

1M .wlihin AmI 01 d ~ in1l1e fmIler 1ar .~~ l!!ld gmlI!II .. .. III II

Cam:>Ilm B-3 Sll~ _ of1lle slle coa\lld wlIh llquil:l1ar

., "~i~ ';1~.'>:J'~(~·~;Y.~.=i
"

.' .
1.1'/1-148

M\N-14 (1.2-13)
bIiklw lmpads ol!seMld 'in tile

site aloog ihe~ propertielI below lhe il'tlIl'lll¥f arnl
f\Il aboYe the pea! lo YarIfy .. .. .. ..

t
R;"er ~ iN! lledrock In!hls area of vertil::aI~IIli·~

itlesl&e imllillds
MIN-'. (.22-24) SolI ample ~ at !he

llUil&ciI llflhll ~ • " .. It Not&lmp\@d
~ No inljIlIdS-
~1Il1l11G~
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Table 1 Cc0n8nued)
SUbsu Sam'" Rationale

E SIrwt Fonner MOP
EI th. N.. "....,

,

......
LocaIIO.ID BTEX 8*+18

UW·1e8

•

MW-158 (1"'5)1
M\N·t5B (23-24)

MW.1tlA (8.N.5)

Wf-t8a (16-17)

MN·I78 (1l1-2D~
MW·1m (30-32)

MonlIoIlna WlIII \D ~ tIw
QlllW1dwB18rqulllllv'lIIld ¥aIaOIC
propel1lee bekM .. _ llyerllldi
aIXMI .. bedrack In IhIIII'8II of

IlIeslle

MW·15(e"')UN.15 (10-11) SaiI_",*ccllecaId 111
ev... 1llilIwilli t11gh1 MGP

odin belcIw obIllrWId
c:onIllmlndorl (8-8') and l1li

......... pBIIt IIlIlBriII (111-"')
• • · ,

•

•

,

•

,

•

•I
I

MW·179

I.oc:sted In the __ or
.. SDUlIwm IlIUPBItY
bauncIIry 8kmg tile

EllZllbdtRlYer

l.lx;Med orrlle an, ManIDlng well 10MIlN 1M'**owned by Ihe CIIy ~ q181ly'" h)DllIDgIc:
01 EI/leIIIIh 1Idj~ b PfOr*IiH ..... hpelt 1..-
.. -"-I1tm partlon ~ MIN·T Ind 1he EliIlIbelh

oflle praperIy RMr

LllClII8d 01' ... on • Nonlblng WIllIb ftIIIulII8lh8
pIRl8l 0lMIlId b'I" CIty ll~queIily ancIIll)Craklgll:
III EIIZIIbeIh...-a 111 pI'OIlIflIes billow 1M ........ anal
.. ~purlIon -'-"b8dIllGk'*-i lhn

ot .. pIClPIIty ... (MW-1) Ind .. ~
RIVer

l.caIId In" Manbtng WIIIIlD8IIIIUl8 ..
eoult..-n podan 01 ~qUIIIIy end h)IdIaIlIglc
thllilB ....,,111 ..... pIllpIItIa bIIIaw ... __ nI

or Concem C aIxMIlhI bedrock In tIlII_ of
IIwIlle

SdI ump\II cdldld 10
lIWIIuate the quelky of llII

gIIdII" ImIMlllllWf billow
the_(,4-'5') nndh

quIl.ltyahcill1lthl ,
W8IIIMfeCII»droc:k tU\'faIllI
(23-24' ~_ naI
CIbIeI\'eCI ....... de- I~.

,

SaY IIImpie alIBcIId
ImInedIM8Il' belaw IfnJIIII*

DbHI\I8d In thePNtlD 'IIrIf)f
,**,1 eld:lN1l allrnp8ctI end
.. spedIled In 1h& SepIembel'
27. 11l8ll SRIWP ('8 to 20').

Ind ID chBllIl:l8riz8llli1. wIlh I
aIlgIt MGP adat wIIhIn !he
WlIfIlhenld bedrock (30-32')

• ,

,

•

M'N-ltlB

Ptge3 al9
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Table 1 (continued)
Subsurface.Soll s.tlplt Rlltion.1e

Erie .... t Former MaP
EI_beth, New Jeruy

AMi Sll

.. mpl ....... tlon...... (deplIl1. hat ==...... TAl.. ;.~ ~
LacallanID s.n_l.ocdlln l.ocItIon~ .... 1.... IUrt.atl All .....-.. B'T!X BfQ+10 UlI1Il1 nlde

N\IV-1. l.Ialed In \he CIIIlltal UonitDdng Wl!II1o tMIIuII8l1111 MW-19B (1&-20) Sample QDllllCl8d tD ......
pctIioII allhe ., paIfed 9"ll ...... qII8IIy end ¥roloIl~ IlOl quBlily m1d to delIrea*e

wllhMW-1iA prapertlH below \hi pe8t .m OVlIrbIInIIn IlIlllIdIln IhlI • • • •
IIboVII blIcItol* in .. __ of .. lBlIWd .... 1te...

MW-21N I..DcBIIId In .. NHIlId pIir d maniloltng MIll to MW-21 (2-4)IMIN-21 (10-12) SolIllIIIlIpiea coIIedIId rram 2-
MIN-21B llCIlI1I • .-ncamerol'h ..... ~QI.-Ilyn 3 and 10-12 ..... ipIICIlIecl • • • •

IlIe ¥aIagIc pIQIleIIIIII in .. 8tlII 01 In!he 8eptembIIr 27, ,.
tiw. SRM'P

tMl-22N LOCIIId rn .. ncm- IIIeded pair or manlIarIng web to MlN-22l2"") Semple CIlIIeceecIIi ~
MW-22B central parIan III" * _1uIIIe~quaIIy.nd 111II1IISep:::=27. 1. • • • • •

~pmpMIBIlnll1i .... tlI
Ih8llilll MW-22(lM2l SOlI Sllllple GOI8ctIld to

c:hII ..... riz8 eteln ...
II18lIlriII obHnMd_1Ns • • • •Inl8rWllllld II sptII;!IiBd in the

~27, 19l1l1SAW..

tIfN-22 (22-23) SoIl -"'l:IIIllIdId 1o-ny
tl8118l1lGl11 __ 01' the • • • •~ obeervlld mpma

MW-23N8 L.ocMIId 111111-. 8III8m NllIIed peir of motlitoIIng wet1810 MW-23B (3-4) SclIAll1p1o alIIedIId III

... d FlDllClIl S11'1111t _MlIe~ qIIIliIy IIId 1Ie1ll88fll1hll hDrbillnCII ~ • • • •
raIh afTI*dA-.. ~ papn..norttl af1hll old .-dB_in 8-14

IlIIe Inlm ,.. ,Nt bI&
UW-238(8-10) SOlumpIe COlleCIed .b

~grDllncIwaW • • • •ln~ dtl.1O lINIm-a 0

MW-23a (24025) Sol ..... coIIecIed IIIIhB
blIl8or tIw buIIng to IIlIIIIy no • • • •
·...Im-It ..........

MW-24A18 L.llClIled on .. ..-.n NntIIcI ~DWlllI'lO MW44B(406) Sol .... pie CIliIIIcllId c
IiIIId ErIe SIftleI. IlllI1h ........... qUlllty &nd 1Ie1nel1e Ihe hoItzon .. ul8n\

ofTl*d Avenue ~ IlfOI*IIeIIlDIIh of 1111 of impBI:b oIlIiIr\Ied in TP~ • • • •
lIB ........ 2and81N1b11

MW-248 (1-8) SOil .... QDlI8cllll:l to
dell ..... lIII hortzm1leIlldeIlt
or lmJlllCls lI!III!Iwd In TP.-a • • • •

belween 2 end I fMt ilia

MlN-24B(1~H) Soil .. mplelllllllldllld _ ....
Illp IIIWRIhInd bedrclc;t 10 • • • •lHIlIIynD1lIII~ltt'lil

"'40111

TIERRA-B-017686



TabI81 (continU&d)
SUbsurillc:e-8011 SlilmpkrRa~

Ene Street FcmIfIf' MGP
E~~Jti\M)'

ARlilIysIs

SU\pIlIl:lnIglIIIIItkm

S_r*i -~ Id6pIt In filet S:=iS3mp1e TAl. To1aI ~
LGCII!IcmID ~~ .beIow .,,~riilort~ Au ~1s mE!( ~w Mebiis Cvlmldot

MW-25A ~Oi't lIl&easlarn ShellowlllClfllilxing welII to ~ MN-25A (4-5) So!I~.~lIl

s!lMdGeneva SlJeat. grollllllwillef uue!ilylll>d flow daI_1e the horimnl:iil eJdeI1I.

ftIllltbllfTlllfdAv.!llllIe dI8CIimlln 1M eheJlDw DWIItnlRlM m lmp1lf:l$ ol:leeNelUn1P-10 .. " .. It

OOtilH:J11I1e • ~4and II feel bill

MW-25A{6-71 Sol!~~lIl
dalllllllllelhe~ 6lCIi$J'll.
cr,~~in1P-10 " OIl II ill

between 4l11>d8_ bllI

tMI~ i.J::IcaIed 00 IM-mm ShBIklwRliClJ'lltllringweli 10 ~ "MMI-2OA (3-4) Soil sample l.'XlIleI:Ied at 1M • It 'II

side cr~ $mlet, ~queIiIy iIInd I!ow .~ •
~dThlmA_ dl~llIlhe sI'l!IlIow ~rden MW·26A (Q.lll1 Soil ~colIedsdet!he

IlIlIIl1mll'la1lile lopof~~lo II II iii ..
VI'lIily 00 lIOi·lmPeds allhI$

_b
, ' , '. .. ,::,;'..ltt(.~-·;:-,::;.~~~~.;,- ~~~92~J!.-:';.~',' .~.,~~.: l:m}:!fl;;:;· ..,ir~i~..'Of~irI~~I- j:.,~,,!t:

IM1 l...ooiIlIld In iIle.SGIl!h8m 10 6-11 (13-151 SamplelO~·81~

~crille.~ flI!\mntaf~ 1Il.1Il&. ~alld_lning .. • II II

ArHdCMc:emD naiad al iIIe~1
(~~) "'fllU!II:I'MlIM Ill!ile

8-11 (19+20) samplallll:~\'liII'tical II IS .. It ..
~ of mI!Ili!loi!

5B-12 1.ocaIe(I~ totl\\ll Baring Iotineele lhe ~ S6-12(5-li1) SoiI~ItIol;>·~
Dlldto.~~d ~!llItimtd II Ii .. • lit

fiI&tBm·pcliOfl 01tile "lie eample~~al ~- ~
~toArllllllol illelille SB-12 (7.6-8) SQil ~ to el'lIIiJaIe

CoIlcem 1\-5 if'urifyillg WIIlcaII'lllleM d .. It It II

Boxes) ~tioll
sa·12 (13-141 SOil $3I1IllkllDtl¥lW_

Wl1lcal~of II .. " 'II

oonlIlmlnelm
IH4 l.ocilIled off • eIljaIxmt Bori'lllllll delineate the verilcal B-14{$-4) SiiI!IPle 1O.~·IIOia ....

tolhe~ exlBnl of ~Inalion llIIljooent 10 fUllloilll:!illlllll~

pOI'!lQI1 of tile • wlti*I I!le sile !II .. !II " ..
ThiIl:l AY$rn.leRlghi-of·

WII!N
!'J.15(2-3) ~ oIf lIII& lI$l:aIlI !:Il:lrln91ll1llliin~dle~ IH5!24j1 Soil_pie to lIwIII3Ie sailil

~lffl~ eXl6Ol. n1 mnlamirlalloi\ $IljaI;lInt to 8-15 (12·14j!

pcIIIOO of Ihll.wl!I1in
the_

8-15 {2O-2211
TIllrd A_ Ri{I!lt-d- a.15 (25-2fl)1 ~ $lIlls wilI1 ~0Il0r !II .. .. "Way 5-15 (26-28) $ :ro-22'I!lIl!ldual pnx!ucl eI ~

2!l'/lmd ~ bedff:lCk al
2llto28'

Page Saf9
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Table 1 (continued)
SU~I8am" Rlitlo...

ErIe 8trHt Fonner MOP
Ellzabldh,Nn Jersey

AlllllIIIIs

..... DRlgII.n
S- .. (dtplhln .... ~:=. TAL TN! AmenI ..

LDeatlGnID Stllllllt LaAIICIn I.oc:tIaII RIdlonIIe btIOW land ..... ' 8TD BNt+1. ..... ~ C... ~

8-1. lacaltd 01slle adI-nl BOMG tlI dIlineBte .. vtr1ic:eI 8-~61'-2)'B-1' (8oGl SCliI tamplll tlI .......

tlIlhe ..... parIiOn of extent atconlImlnIllon 8djteIInt III ehallowlil~tlI

tI'e '"" valin i'Ilnl ll1e Ihe t¥lI/UI(It VIlI1icallllllrlt of • • • •
~ RlglHl-Wty) palIIiIIII die ... fUll

B-ll LOQIled In SOUI1 2nd Bomg cIItIIcllO...,... ...... 8-17 (3.&-4) SCliI umplll CIIJIGIed U

Slreet at1l1li** 10till e.t of" - IPldIsd In the ~ 27, •
19l1ll SRIWP

8-17(741) SOII ...... lllIlIIcllIdtll
~1IIIlB 101 quallly'" 10

d8Iineal8 0\III8UIIIIIn Imp8C\5 • • • •
!nthll_at ...

1-11 lal:8IId In Sau112rG Bartng dIIIId Ia ..... lI8Ie tIII.".,1 B·" (5-S.S) SoiI.npIe coIIec:ted Ia

Street 0I1mp1ClB to lhII en!of_ de, _ ......... ofPAH • • • • •
IndudInlI PAH -..d1JllDM fIoI'II 8lUllIIIanCIeI dlJIBded In !his

II- U feet bIa In TP-G IllIBMIIlJII sill at T149
8·18(&-10) Sol •• tlaIlld8d 10

..... 8lJiIl quIIIllyand 10
........ ll\'tIbUIdIn lrllpecIII • • • •

1n!NI 8.. oIn.1lIII

8-1e Loceted ~ ~ 2nd IlGrinCIdIIl4MIlD 8Yd1t1e ......... 8-1812-4) Soil_Ill_ CIllIEIlIII_

StIwI oI~tolhD ... atths"" ~ ill the8eP*A'* 27, •
t_SRlWP

B.19 (3-10) SoIIlIlIIT1pl_ CllI8CI8ClIO
8VlIIulItoil sclI Q\IIIIy IIrIlI tlI

del,..G'lBIbulden imPlll* • • • •
Inlhlt_oflhe.

8-20 laGIled m SouI12nd IloIInIIll1IBd to _luatB .. 8llIIIn B-20 16-81 lkJilllll'lpIB co..ad to

S1rllllt of 1/nplIdII1a ..... 01.. --
d1InId8tIza lhs III8c;k .., •end --... ca.wd flam 4111

B IIIeI b118111i11na111Dn
B-20(3-1Q) SaIl ....... CllIIscBI to WlIIv

vlliIIIltwrlcal exlenI of • • • •
B41 I..ac8IDd In Sautl2nd Baring dilled 10 dBIlnl1811llhll 8-21 [6-7) Soi ..... caIBcI8d 10

Shel IlIIl8IIt of ~ tolllB .., fIIlhe c:IwrIl:t8Ib .... snd shMn • •
lite ClbBeMd 1t_1oclIlIan

B-21 (8-11} Soil semple c:cIlect8d to
lMIIuate Ihe exISnl of PAH • • • •~delllded In lIllI

Inl8MllIn UW-1tIAIB
B-2. (13-14) 8C1l1__ c:alIIII*ld 10 ¥Illy

-MibII VllbllDlllll'll or • • • •
_I.......m
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Table 1 (conIInued)
SubsurfaCle.8oll S.mpIe ~tkmII'-

En.StrIet Fol'lMf MGP
Ellubelh. New J_..-y

An",...
SIlIlPl- DeeIg.don

SnlpIe
...... I.acdan .....~~

......... p1. TAL
~ . ~

LOCIIIo.1;I LOCIllOn ..... ......... ....-bIIon ... B11EX ..,...10 .......
B-22 l.araIIId In"IlIIIthBm BorIng to ___ Iw ¥8IlicaI B-22 (21-221 $eqlIlI1u IMIIuaht lOll

portion (I" .. 'MItiIl ......,. of aIIllaminIIliOn et IIl8 tile condItiDIII blIlow obMrwd • • • •
AIM of~ B-a(w.r lDIIIImlnBllon

8-23 LlIClllICIIn the BcitiIlCIlo dlIllneal8lh1l181tic81 B-23 (17.18. S8mp1eto .......... eon
narlhweSllm paI1Ion of eJd8nI aIQlA/am1nlllian ..... tile c:onftIIlt 1IIIcIW .......
b ... wIlhin AIMor QClIIlMIlnellcn • • • •

Coram ~ (Iar

pi Qee:::.,-:-- ..
SB-29 Lacated In ncwIhem EIoIing IIIcIIIInUIIlhI!I VIlIIaBI SB-2G (11-17) SOil sample toNutII

pcxtan of" ... wlIhin extent ofcanlamlllllilln 111llI_ VIIrtlc111 ttidlnlol

Alae of CclnQlm B-5 contarainllllln _III 8IIlIkJale • • • • •
JaIge~~~~r

Meet MGP/g8so1 .. 1llIllr

IlInk. 01_
S6-3O t.oc:a1eIJ IrI ... wntrllI- BarIng todlllinee1e!lllt ..tical SB-3O (24-26) SailI8ITIPt 10 8IIIluIl8

I1IlI1hIat parlIan of.. iIllItInl of CllIIIl8rildan at .. lite ..,.nalllldllnl of."""'10 AnItI of
QllIllIImIr8Iian lint! to lMIIu8Ile • • • •

Concem2Bl1lG11ef Ili{jhl odor

8-33 ~ InIN cenblIl BorInQ kI cIeIII.-!IIIt WItlcal SEl-33l13-14)1S8-38 ~1) $empllllll evaIuIIl8 soil
pcdonaf ... 1le 8ldBrIt oIll1l11W11l11al1on It ..... c:and~ IIbgveobIeIYed.

...... to"'-.af IInpecIaISampllllD ......

CollCInl D4 IIId 1).3 sail caniIitiant 1leIoIIII .... • • ,. •
(CIlIllI 8Ild oake pII&) ImIllldS kI d8IIInl*Ie ~

lIllIent or IiaRI1IIIlIin8IIon

8-35 IAaIlld in lhe Bcmg to deIr1lIIM IhB ¥llItiCI1 1W5118-1&) 5lllllIlle 10 __ IIgI1l twwI

_lIlW88lIBm porfm III IlIdIlnt a1lZ1111amlnlliolllllhe .- odOr end III ll\IIIIUllI8l101l& far
lI\lIlIIIlt wIINn AnItI of Yer1lGll extenI or • • • •
CGn:lIm D-4 {oxide CllIlIaIIlIfllIIIOII__ 1

SB-TP-14 LDl:lMd ~tlIll11t llodng ~ ecltctnlto SB-TP-14111lo181 SolI "rnpIe Ia lWIlluII8 II
ph 'AIocdon in .. proposed GB .. pit 14 kIcIIIclI1 to mlll8rll1wllhlllghl

nornmaJrIWaf" • del8mWle 'lWlICII1.Ill! IIlllJlII nephlhellne adar • • • •
adjeoIrIt to AnIII af ~ IlIc:onIamln8lon et the lie

ccncem =iilfW reI8l

S8·TP-25 Located ICIJ-1l to .... Ilad"ll campIelId ~ 10 GEl S8-1P-25 113-1&1 SolI sampl8 III 4IYllIulll8l101b
pit 2Il ~ In tile lei, pn28 10deI8m*W VllltiCIIIlll'd ItlclVII ~ conlIImIlllllIlIn

~partlanaf 1I11nl1lldBnt III I:OIItlImllllllian • • • •
... ~At-.af .. 11le •

COnc8'II " (run-

Pa;e7ofB
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Table 1 (continued)
Sub ....rface-Soll s.npIe Ratlall8le

Erie SbMt Fo..... MOP
Ellabdl, New "....,

AMI .18

s.mpe o.IgnIIIan..... ....~..'::u. ...... s...- TAL lotll =b18
LDoIIIon 10 SlllIIIIIeuc.aan LoAtIon ........ MlDwIMll ~IRIlIcMI. BTEX BfW+10 .... CwnIde nlde

SB-TP-30 I..DI:8l8d adjK8nIto ... Boll"" c:aQIlIled IIetan\ III GB SB-TNO (20-21) SCiI.... 1DdIlInnIneb
pi30IocI1IOn III" ng .... • p113D tod818nnlne verIIcII and WItic3 extentol
.... _al ..... I.... 8ldeIlt fIconlImlndan cantemlnlllDn

ICIjIIlIftt 1D"1Iquded atth.. itB

1IIlIlI-... .. - l1li l1li • •
.., ..... 01 c:anc.m. E

"'~{fanIWpllldudIan _ end1IlIIIri8I" -)
&8-TP~ LocaI8d ~ta lIat 80IqClllllPlNd ~ lD GEl SB·TF'~ (,~,e)ISB·rp.a 5aiI __ to_IIl ....

pi! 3t1OClllClft In 1Ile 1MI pit 38 Ia dlIllmnI .. \IlIIIaIlIllO (23-25) wl"l111 .-y Iigtd naphIhUnB

weslem portion flthll .... .... Bldtnt fI(ICII1I8rnindon odar end 10 dellnIIII_ vertic:81
adIIcen1lD AIfII 01 ..... IIldenl of canIlIrnInation It 15- • • • •

Cancem C (ttlul1I ru.I 18'ISoI .... to_Uale
1UlnIgIl-1 lIOillilll thlillp 01 .. bIIdrack

11123-25'

&8-TP·7& LlIClII1Id 8lljeQIlIt to .. BamtlIJlIlIIII*l adjIICllnt to GEl sa-TP-75 (15-11) SIlII8llIllPllI1D dItIInnIne the

pit 7$ lol:8tIon IllIhe IIIIIl plI7l1 todeteImlnI ¥IIIlC81.. II ..... llII!Ilntol

c:entnlI poIIQII (Ii Il1e sI .. 1IIl8rII8ld8nt or ClllUmltlllioll ari8mInatIon • • • •
.",wu Ar.e of Concern j).

_h_
1 (dlipol_l

HB-1 Angle bomg drtIId BorlnO d..-.:t ID___ .. HBol 112·14) SoI ......ple coIkIc:*t to
beneII1 the oIb bJ~ ~ lllIIDInlI. 811'UCtUre. and dWltdlrIza .. MGP IllIIeriII • l1li • • l1li

lnt8gIIty 01.. hDId« sIUlIled abMMdlllhlBdllpih

..... tlUiktng
HB-1 (23-24) SIll umpl8 UlI8ded et 1M

1llP of fie -.Ilet'Id biIdnx:k • l1li • • l1liwhere IDYI&WIIimlllIet5 __

IIIII8lI
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T.ble 1 (contlnuH)
Subsurflule.8oll 8MIpie RatIon'"

Erie .... Fonner MOP
EIabeth. New Jersey
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Table 2
&ample Collection and AnalytiC'll Summary

Erie SlnHIt Former MOP SIte
Number of 6lI1iiD1.. Collected

sampling AnalytlAt PrImary Field Equipment Ambltn. TrIp

Medium Method Parameters e. Dualleatn Blln" Blan" Blanks

BTEX 1 1

SUrface Soi1 (0- r Split-8pcon Soil TClBN SVOCS 10 1 0
2" bgs) 8ampIer TAL Metals NA NA

Cyanide
BTEX 14 11

3" spit Spoon or TClBNSVOCs 69'
Direct PushlAcetate TAL Metals 1 7 NA NA.
U .. from Borings Cyanide

SlJl6UrfaceSoM
(>2' bgs) BTEX 5 5

Grab Using Remote TClBNSvoes 22'
Test PIt Sampler rrom TAl..Me1als 2 1 NA NA
Test PIts Cyanide

lClVOCs 3
TClBNSvoes
PestIcIdes

VIJfaCore
Herblcldes

Sedlmenl Sal11llerfBoat PCBs 66 1 1 Nil. NA
TAL Metal$
Cyanide
TOC
Dioxins

Bailer BTEX 4

Groundwater Pefistellic or
TCLBN svoc. 25 3 4 NA

May-June 2000 Submersible Pump TAL Metals NA

Cvanlde
Baller BTEX 4

Groundwater Peristaltic or
TClBNSVOCS 31 2 1 NA

January 2001 TAL Metals NA
Submersible Pump CYanide

TClVOCs 2

TClBNSVCCs
Pestk:ldes
Hetbicldea

SUrtllce Water Grab Sample PCBs 1 1 1 N'" NA
TAL Metals
Cyanide
TOC
Dloxh •......

AmbIent BlInks· Theee are only used In canjW1dlon with methanol preHlVadDn for soil samples
BTEX. Benzene, toIuer1e. ethyI)enzene. X)tenes
TeL BN svoes· TmgetCompound List BaseINeu1ral semivollllle Organic Compounds
TAl..- Target AnaIyte list
Cyanide. Analysis for \Iot8I eyanlde was peJfarmed: If deteeled. analysis for amenable cyanide - performed
NA· NallppliC8blfl
1 Ninety-one primlfY subs\.WfaClHD1 samples WIlI'8 collected. Eighly-fiwl aI the 91 sampkls were anatyzed

for all the paramelielB liPId. Eight of the 91 Mlr8 analyzed for diffenlnt combWllU0n8 of -1yteS. IS follows.
BTEX only (2 samples); Tel BNA SVOCs only (2 samples); PAHs only (1 sample);
TC\. aN SVOCs. arsenic. and leed (1 sample); BTEX. T Ai. metals, P.AI-Is. and cyanide (1 BMRple);
Tel BN SVOCs. TAL me1alB. and eyenlde (1 sample). In addition. one of the 85 samples lhatwu
analyZed for al of 1he listed parllmetera WlS 81so analyzed ror DieHl Range Organics (DRO).

PAHs. PoIy&ycliG aromatic: hydrocarbons
TCl VOCs • TaIgltI Compound Ust Volatile orJjanic COmpounds
PCBs- Polychlorinated biphen)'ls
TOC • ToI8I OfIIanic carbon
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Table 3
Test Pit Descriptions

Erie Street Fonner MOP Site

Depth
(feet

Tesl:PIt bls) DescrIpUon Comments

TP-lS 0-1: Gnve1
1·2: Brown fme to c:oarsc sand and gravel· fLIt> slight staining

2-2.5: Same _ above; rill- some bricks; black staining
2.5-4: Same as above~tar (residual product) present at approxiJnately 24 inches: cast iron pipe nmning along fence

line (approximately 5 offset); wood at approximately 3 feet bls; heavy sheen on water coIlccti11g in trencb;
PID: 1OG-ISOppm

4-5: Blac:k-stained sUtsmd vay flne sand; moderate MGP odor
5-6: Reddish-brown silts and very fine sand, some clay; PID: 0-10 ppm

TP-l6A 0-0.5: Gravc::1
0.5-3: Black-stained flll; strong MGP odor

3-4: Reddish-brown silt and very rme sand, some clay; PID: 180-200 ppm
4-7.5: . Black-staincd silts and. day; moderate to slight MGP odor
1.5-8: Reddish-brown silt, some clay; no staining; slight odor

TP-16B 0-4: Same as TP·I6A
4-6: B1ack-staincd snts and clay; moderate MOP odor, water entering at 4 feet bls with sheen, PlD: M.s. 3-4: 180-

200ppm

TP-17 0-0.5: Gravel
O.S-1.5: Fill _brick fragmems and fine to coarse sand and gravel; black-stained medium to coarse sand at 1.5 feet;

slight sheen on soil; moist
1.5-3.5: Blact-staincd fme: sand; some roots noted; dry/slightly mOist

I3.5-7: Brown very flne sand and silt: very slight MOP odor; slight staining
7-8: Reddish-brown silt. some clay; no staining; DO odors; dry

TP-17A 0-1: Gravel
Analytical Sample TP-nA(3)

1-2.5: Fill- bric:b. brown sand and gravel collCfOtcdon 1112100

2.5-3.5: Biack-stained medium gravel and sand; wet; residual product noted on pvel; strong sheen on water in hole;
slight oily product LNAPL noted tarfon odor on gravel; PID: 50-100 ppm

3.5-5: Brown fl~ sand and silt; water enters hole at slll'face and fills treneb immediately; sheen on water inhole

Page 1 of 13
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Table 3 (continued)
Test Pit Descriptions

Erie Street Fonner MGP Sits

Test PIt Depth Deacrtplion comments

(feet
bls)

TP-lS 0-1: Gravel
1-6.5: Fill- sand, gravel and bricks; slight staining; slight MOP odor, PID: 0-5 ppm
6.5-1: Same as above: numerous bricb; large concrete piece at approximately 6.5 feet

6.8: Liquid. m:xlemte viscous tar seeps into pit from below; bricks coated with moderate viscous tar; PID: H.S. 150
ppm

TP-19 0-0.5: Gravel
0.5-2: Black stained ftIl _ sand. gravel and bricks with iridescent sheen; moist; strong MGP odor; appears to be

bisloric struchR with numerous pipes; PlD: 250 ppm
Soil below approximately 3 feet is reddish-brown; silts, very fme sand with black staining (ImttJed); PID: 25-

40ppm

TP·22 0-0.5: Gravel
Analytical Sample TP-22(2-2.S)

0.5-1: Reddisb-brown silt
collected on 1/12100

1-5: FiII- almost entiMly brick; some sand: several wooden planks aDd metal sheeting: trace pieca of asbestos
shingles; water in hole at approximately 4 feet bls; slight to moderate sbeea: perched water above bole-
clear, no sheen

TP-23 0-1: Gravel
1-2: FUl. fine to coarse sand and gravel and bricks; stained black (1.5-2); moderate purifier odor; slab at 2 feet bls

extending beyond test pit in both directionsA~ SlIDe as lP·23

1. 2-3:: Fill _bricks, sand. and gravel; some pieces of steel and concrete. moderate bumt MGP odor; material stained
black; moist, not wet

TP-24 0-0.5: Onvel
Analytical Sample lP-24(6)

0.5-2: Reddish-brown saud and silt, some gravel, some bricks collected on 1113/00

2-4.5: Bt.ek-stained sand and gravel. faD.some brick/clinker; moist; moderate puriflCf odor
4.5-6: Black pvelllKl cliDker; strong diesel fuel odor; water at approximately 5 feet hIs; LNAPL DOted; PID: 400-

SOOppm
6-7: Gravel/clinker; wood debris coated with tar/oily p~ PID: 200 ppm

Page 2 of 13
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Table 3 (conOnued)
Test Pit Descriptions

Erie Street Fonner MGP SiteI ToolPft 1 ;: I
---,

Description l
TP-2S ()...O.S: Gravel and sand

0.S-3: fill- brick. fine-grained saDd and gravel~ dry; slight purifier odor; slight staining; P1D: 0-5 ppm
3.5: Reddish-brown sand and gravel. some bricks

-5-5.5: Dark brownlblack sand and gravel, some bricks; slight fuel oj] type odor, moist; PID: 10-15 ppm; at-55 feet
bis brick and mortar "Ooor'" slab ex.tending beyond TP-25 in both directions

TP-26 Q.O.S: Gravel
0.5-3: Dark brown sand and pavcl- fill; some trace brick and concrete; sligJd staining; sUght burnt odor
3-5.5: Black sand and gravel, some bricks and wood debris

5.5-8.5: Black gravel aad clinker; wet - stroDg MGP/fuei oil odor gravel coated with oily residue; water at
approximately S5-6 feet bls; sheealLNAPL present; PID: 75-150 ppm

1 1No log available

0-3:
3-6.5:

Reddish-hrowb fme sand and silt, fdl~ some couc:rete sIabs~ no staining; no odors; dry; PID: 0-1 ppm
TallIheavy brown fine to medium sand and p~ of c:oncrcte; ODe loog piece of timber approximately S feet

long (2x8xS); no slaining, dry; no odors: pm: 0-1 ppm
Same as abovej moist; sli&ht hydrocarbon odor
B1ack-staiDed saud and gravel; wet: residual product Doted OIl grave1~ fuel oWMGP (tar) odor; sheen on water.

water at approximately 7.S feet bls; PID: 35-50 ppm

TP-27

6.S-7.S:
7.5-8.5:

0-0.5:
0.S-3:
3-7:

7-9:
9·11:

Gravel
Reddisb-brown sand, gravel, and bricks - fill; dry; no staining; slight purifier type odor
FilVriprap. sand/gravel, Isrge pieces of stone and concRte, numerous pieces of wood (414); slight odor; slight

mining on bricks
Same as above with black staining; modeJate MGP-tat-fuel oil odor
Gravel; black with clinker; wet at approximately io feet

TP-2.8

TP-29

TP-30 0-0.5:
0.5-1.5:
1.5-3.5:

~a~ jBro'Wl1fine sand and gravel, trace brick fragments; dry; no odor; no staln~ PID: 0 ppm
TanIlight brawn medium !I8Ild: moist; several slabs (bric1clconct* walls?); soil/fill DO odon;; no staining
Pill _ black-stained sand and gravel; wet; slight hydrocarbon odor; PID: 3-5 ppm; sbeen on wateI entering bole

at approximately 3.5 bls 1-, .113.5-4.5:

Page 3 of 13
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Table 3 (continued)
Test Pit Descriptions

Erie Street Fonner MGP Site

DHCription Comments

---,

TP-31 O-O.s: Black luge wavel
0.S.3: FiIl- reddish-brown silty sand and gravel; numerous cracks; no staining; no odors; PID: 0 ppm

3-5: Fill - black cravel and silty sand; moderate MGP odor; water entering 1be hole lit approximately 4 fcct b1s;
moderate sheen on water; PID: IQ-120ppm

S-5.S Dark brown-black fine sand aDd roots; similar material encOWltercd at each pit location; water entering hole
makes excavating below 5.5 fect too difficult; PID: -20 ppm

Moclcratc ~APL on water in backhoe bucket from trench

TP-32 0-0.5: Come black gravel
O~-5: Brown finc-to-eoarse sand and 8J'8vel fill. several bricks and pieces of concrete.

TP-33 0-0.5: Gravel and coarse: sand; dry; no staining: no odors Analytieal Sample TP-33(S.S)

0.5-1.5: fill -sand and gravel, some bricks and tubing collected on 1119100

1.5-4.5: Fill - concrete slabs (U\IlDeI'Ous) approximately 4'x4'xO.5'; no staining; v«y slight odor (hydrocarbon)
4,j-4.6: Wet, blKk-staincd sikyclay; slight MGPodor; PID: 10-15 ppm

4.6-6: B1ack-stained fill- gravel and aDd and clinker, residual product DOtedon clinku and gravel; PlO: 40-100 ppm
Hole collapsed when atteqmng to dig below 6 feet; strong sheen on water; moderate odor (MOP tar/oil) I

TP-34 0-0.5: Collllle black gravel Analytical Sample TP-34(IO)

0.5-6.5: Reddish-brown silty fme sand aud gravel; dry. no staining; no odor. PID: 0 ppm collected on 2I2JOO

6.5-10: Same IS above; slight black staining on soil with trace wood fragments; no odor; dry; PID: 0 ppm
10-10.5: Black asphah-1ike tar, silty sand and fine gravel matrix; iridescent sheen ODmateri~ soft; IJK)ist; not wet;

moderate asphalt odor; residual tar noted on fine..gnsvel pieces and piec:es of coal; some very fme cloth-like
membranc mixed with nmtcrial; hole dug down 10 IO.S feet - DO water

TP-3S No log available

TP-36 0-0.5: Gravel and sand fill
0.5-2: Brown sand and gravel/some silty clay; fill • Dumerous bricks and conc~te fragments: DO staining; DOodor

DaJk browo-bJack silty sand and gravel, SOIIlC bricks; moist; slight hydrocarbon odor; not wet; sevesal metal
2.-3:: pipes

Black gra~ and sand; wet; strong MGP odor; tarlail sheen on material and inhole; water at approximalllly 3-5
3-5:: feet bls; Slight LNAPL noted; heavy sheen

Page 4 ofl3
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Table 3 (continued)
Test Pit Descriptions

Erie Street Fonner MGP Site

T... Plt Depth DescrIption Comments

(feet
blat

TP-36A 0-0.5: Gravel and sand; no odors; no staiDiDg;dry Analytical Sample TP-36A(8)

0.5-2.5: Reddish-brown fme sand aDd sOt,.some bricks and gravel; dry, no staining; DO odor; PID: 0 ppm conected on 1119/00
2.5-8.5: Till- reddish-brown silt and clay, some fIDe gravel; very tight; slightly mois~ no staining; hole left opc:o - no

water cominS in from any depth; PID: 0 ppm
8.8-9: Black-stained fine to medium gravel, some sand; tar satura~ water begins to come up from the bottom; black

tar/water~ PID: >IOO-ZOOppm
9-9.5: Peat and clay

TP-37 ()'().5: Gravel and tine brown sand Analytical Sample TP-37(3-3.S)

0.5-3: Brown fine sand aDd gravel; fill and brick fJagmentsiconcrete: no odor: slight staining conected on 116100

3-3.5: Same as above with intermittent pockets of black-stained spent coal and clinker Analytical Sant'le TP-37 (pipe)

3.5: Wood timber (41:4)and p~ of 12-inch diameter cast iron pipe with elbow collected on 1/6100

3.5-4: BlId!; wood cbips/root mass with iridescent sheen
Hole fills with water very quickly

TP-38 0-0.5: Gravel
0.5-2.5: Fill - sand and gravel; concrete slab with rebar at 1 foot bis; approximately 7 feet thick; 6x6 foot; slight purifier

odor
2.5-3: Black wood chips; moderate to strong purifier odor; PID: 10 ppm; same material seen inTP-40

3-5: Blacklbrown gravel and clinker. some bwk sand; w~ stight purifier odor

TP-39 0-0.5: Gravel . Analytical Sample TP-39(3-4)

0.5-2: Fill. brown very fine sand, some gravel and bricks collected on 1/6100

2-4: Fill - sand and gravel, some clinker. Moderate MGP odor

TP·39A 0-1: Gravel
Analytical Sample TP-39A(4)

1-2.5: Brown sand and gravel fi11.some bricks and ash. PID: 0-5 ppm collected OD 1/6100

2.5-4.5: Fill- black stained gravel (rme to coarse), some clinker, trace sand. wet· sheen on water; moderate
MOP --,,,,_. odor; sheen OIl fiU (3-4.S); ~ pieces of shale (44.S)

TP-40 0-0.5: Gravel
0.5--2.5: Fill • sand and gravel. some brings; dry; slight purifier odor; PID: 0-10 ppm

2.5-3: Black wood ehips; moderate to strong purifier odor; lampbhK:k"asb" quality to black staining; not "oi1y"~ wet;
PID: 5-10 ppm; PlD H.s. 7300 ppm

34.S: Black gravel and clinker; wet; trench fills with water immediately upon digging below approximately 3 feet bls

PageS ofl3
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Table 3 (continued)
Test Pit Descriptions

Erie Street Fonner MGP Site

T.. tPIt Depth Description Comments
(feet
bIB)

TP-41 0·1: Gravel; sorllem pads at 1 foat
1-3: Fill - brownlblack sand and gmvel; some brk:k fragments and wood chips· purificr; plastic sheeting al 3 feet

light brown medium sand; moist. burnt color
3-3.5; Blade coarse SlIIKI-sized coal fragments~ slight sheen on material
3.5-6: Peatlmeadow mat; water tric:k1ing meo trench from approximately 6 feet; slight sheen on water; bumt odor at 6
6-1.5: feet; peat is dry with swampy odor

TP-42 0-1; Gravel
1·2.5; Fill - brownlb1ack sand and gravel; some brick fragments; anoderate purifier odor
2.5-5: Gravol-5ized clinker~ pea-sizcd eobaseball si%ed clinker; very wet

Trench filled with water immediately upon digging below approximately 2.5 feet bls
Water is brown in color; no shCCD~ DO odor

TP-43 0-0.5: Gravel
0.5-4.5: Fill • fme to coarse brownlligbt brown sand and gravel, some briclcs; depositiooallayering of fill (several

layers of various shades ofbrown each approximately 0.5- (0 I·inch thick; dry; slight purifaer odor. slight
lltaining; moist at approximately 4 feet bIs

4.5-6: Black-stained wood chips; vuy moist; strong eo moderate purifier odor; PID: 50·75 ppm
6-6.5: Black stained wood c:hips aDd tafl'y-lib tar matrix; shiny appearance; slight sheen on waler c:ollectingleotering

pit; PID: 75-125 ppm
6.5-7.5: Clayey peat; graylb1al:k SWID1tYodor; moist; PID: o-S ppm

TP-44A 0-2: Gravel and crushed stone with perched water at surface; no odor. wet or sheen
2-3: FilI- sand and gravel; brick fragments; black staining; wet
3-4: Purifier waste, wood chips; black~ occasionaUy saturated with oily material; sheen on water; moderate

purifier/uaphthaleac odor; PID: HS .00-200 ppm; deDseltig1rtlypac1ced material; hole fiUs with water
ouickly; sheen DD WIder

TP-44B 0-1: Gravel; dry, DO odor; ptech mmnbnnc at approximately 0.5 feet bls
1-1: Clean fill· sand, pavel. bricks
2-4: Black fill. bricks, clinker. some purifier; moderate purifier odor; P1D: 10-20 ppm; numerous 3/4-inch cablQ

(steel) at approximately 4 feet b1s; soil is moist not wet
4-4.S: Purifier waste • black wood chips: moist not wet; PID: 10-20 ppm
4.5-6: BlackIgray silty clay; high pla$tiCity; vel)" moist water trickling into trench from apprOXimately 4 feet bls

Hole open for approximately 15 minutes and no water in trench (<3 inches on bottom of trench)
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Table 3 (continued)
Test Pit Descltptlons

Erie Street Former MGP Site

T•• tPIt

~.

Description

I
Comments I

TP-4SA 0-0.5: Gram
0.5-5: Reddis1J.brown fill - sand and gravel, some bricks; dIy, slight odor (purifier); no staining; PID: 0-2 ppm

Bla&:k-stained wood chips; moist; purifier odor; PID: 5 ppm
5-5.5: Gray peat and silty clay; "swampy odor"

5.S-6.S:

TP-4SB <J4'4: Same as TP-4SA; dry; slight staining
4--6: Black-stained wood cbips with blue sheen; moderate purifierlMGP ~r; large clinker layer at approximately 4

feet; PID: 70-80 ppm
6-7: Graylblac:k (staining) clayey peat; swampy odor; moist; PID: 0-2 ppm ._.-

TP-46 0-0.5: Gravel
0.5-2.5: Fill - numerous bricks, fme to coarse slUld; partially stained black; modcl'ate purifier odor; dry
2.5-3.5: Fill - fine to coarse sand and gravel; stiininC noted on few bricks; moUlt.,DOt wet
3.5-4.5: Purifier W3!1te - black wood chips; moist; moderate to strong bumt MGP/purifier odor

4.5-5: Same as 3.5-4.5 with tarlwood cbips matrix; taffy-like consistency. strong MOP odor naphtbalcnelpurifier:
large diDkcr noted; orgaaic matter· tall weeds ~ with tar, solid not liquid

BroWlllb1adc: clayey organic matter; modeIalc MOP odor; moist not wet
5.1-5.5:

TP-47 0-0.5: Gravel
0.5-1.5: Brown fme sand and gravel; no odor; no staining
1.5-2.5: Oli~grc:y silty sand and fine gravel
2.S-6.S: Black mc:dimn sand and wood chips; wet; modeIate purifJer odor; concrete debris at 4 feet; PID: 5-20 ppm

Brown silty clay and fine sand; some rounded gravel; root matter at 8 feet (peat); no staining; DO odors; water
6.5-8: i..trene:h~ bas slight odor; no sheening; "muddy" color; pipe located at 5 feet his; plastic pipe approXimately

8 illChes in diameter: pm <lppm

TP-48 0-6.5: Gravel
0.5-3: Brown sand end medium pvel; dry; no staiPing; no odor

3-5: Biack-stainc:d fiU, clinker, wood chip&. gmvel; very wet; trace brick fragments; wata" table at 4 ftel bl&; trench
fiUs with water immediately when digging below 4 feet; water; black; no shcening; PID: 300 ppm

Wood chips; slainecl black
4-4.S:: Gray silty clay; slight odor; "a'Y tight plastic clay; moist not wet; PID: <I ppm

4.5-5.5::
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Table 3 (continued)
Test Pit Descrlplions

I TootPft I = I
Erie Street Former MGP Site

Description

I
Commenta

I ---.

TP-49 O-O.s: Gravel Analytical Sample TP-49 (5-5.S)

0.5-4: Brown sand and gravel; dry; DO staining; slight purifier odor COUctied on 1/6100

4.5-5.5: Black "vegetative mat"; r0015 very wet; moderate to strong purifier odor; P1D: 300 ppm
5.5-6.5: TransitioninS into gray silty clay; moist not wet; slight staininS; moderate purifier odor
6.S-7.S: Brown silty clay IIIIClfiDe sand; some fIDe to come gravel; no staining; sligbt odor; moist to wet

Water in hole at approximately 4 to :5 feet bls; no sheen; muddy broWD color; slight purifier odor. PID: 10 ppm

TP-SO 0-0.5:
I

Gravel
0.5-4.5: FiJI; brown fiDe to coarse sand and gravel; SOJIIC bric:k and coal fragments; dry; slight purifier odor !

4.5-7: Blacklbrown fill/sand aDd graveIIclay; 5OIDI! wood chips; some concrete "sloppy"; wet to moderate purifier
odor; black gravel tar layer at Ipproximately 6 feet bls; semi-solid tar (sample)

7-8: Brown silty clay, trace sand and gravel; wet

TP-st 0-3: FiU _ dark brown fine to coarse sand and gravel; dry; slight staining; slight hydrocarbon odor; PID: 0 ppm Analytical Sample TP-S1(3.S)
Same as above; mst; wet with black staining: moderate to slrong diesel odor; Pm: ]Q.3S ppm collected on !/191OO

3-5: Reddish-brown silty sand and clay, some gravel (rounded and subrounded); tin; PID: Q.2 ppm; very little water Analytical Sample TP-Sl(7.S)

s-8: entering bole; no deteetlbJe sbccn collected on If19100

TP-54 ()"2: Rcd/brown silty SlIDd, some clay, trace gravel; DO staining; wet at 2 feet bls
2-2.5: BJa(k-staiDed fiU with tOIl and solid tar; lens i8 I-inch thick; shinylhard material
2.5-3: Yellowish-red sand layer pinching out at eastern comer

3-4: Browolblack fill; slab at 4 feet bJs; PID: O·S ppm
4-8: Filt- black sand, wood, aud 1antpblack, some britks; naphthalene odor and purif~ odor; staining and sheen on

wa.1a" sheen on lampblack surface; PID 90 ppm

TP-SS 0-1: Gravel and medium tan sand; dry; no odor; DO staining: PID: 0 ppm
]-2.S: Tan medium sand; moist; slight MGP/naphthalene odor; moist; no staining
2.5-3: Same as abo"e; wet; stight odor. no staining; sevmal pieces of concme lIIId large tobbleslboulders

3: Refusal - conf;lCle(?) stoDe(?); ho1e flUs with water to approximately 2 feet bls; no sheen. on water

Pagc80f13.
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TP-56 0-0.5: Gravel Analytical SaJqlle TP-S6(4-S)

0.5-3: Brown fine to come sand, some gravel, some clay, nu; pieces oftcna cotta pipe and plastic tubing at 3 feet collected 011 1/12100

bls; slight bumt MGPlpuriflel' odor
3-5: B1ack-stained fill, silty clay, some fine gravel; strong puriflCl'/bumt MOP odor; moist; water very slowly

entering bole at approximately 4 feet b1s~sheen noted; large slab at S feet bls
.5-6; Black-stained siltslcla)'J; tlacc: sandlgravel; moist; strong burnt MGP odor; VCI'Y moist, not wet; PID: >1000

ppm

TP-S? 0-0.5: Gravel
0.5-1: Brown fine to coarse saod and gravel; no staining; slight naphthalene odor; dry

1-3: Brown fme to coarse sand and gravel molded with black staining; slightly moist; slight rooderate naphthalene
odor

3·5: Black-ataincd sand and gravel. some sUts, some clay; strong naphlba1enel1ar odor; residual product noted on
gravel: moist

6-8; Reddisb-brown silt with veins of residual tar~; slightly moist
8-10: Reddish-brown silt; slight to moderate MOP ~ soU not stained

TP-S7A 0-0.5: Gnve1
Analytical Sample TP-.57A(3-4)

0.5-1: Brown fmc to coone sand; no stainin&; no odor. dry collected on 1/13/00

1-1.5: Gravel
1.5.-3; FilI- brown, (me to coarse sand and gravel; some concrete and metal debris; moist; no odor; no staining

Fine to coarse dark. brown sand and gram; wet; no s~ no odor. very thin pcatJorpric layer at 6 feet
3-6: Brown silt and day; moist; no stainillg; no odors

Reddish-brown silt, some clay; no staining; nO odon; PID: 0 ppm
6-7:
7-8:

TP-S9 6-2: Olivet: PID: 0 ppm
2-3: Large gravel aud heavy brown fine to medium sand; moist to wet; P1D: 0 ppm
3-4: Ught brown fme to medium sand; IlOItIe gravel: wet; no staiDiPK;no sheen: very slight hydrocarbon odor; PID:

3-5 ppm; pit fills with water to approximately 2.5 feet bls immediately: can't dig below approximately 4 feet
bls without hole collapsing; no sheen OIl. water in hole

IvaulJimlSteYC. believe 11115was the 10catioD of an old gas tank. IIOU is fin material used to flU tank grave

Depth
(feet....\

DescrIption

I
~I

Table 3 (continued)
Test Pit Descriptions

Erie Street Former MOP Stle
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I Table 3 (continued)
Test Pit Descriptions

Erie Street Former MGP Site

Teat Pit Depth DescrIptIon comments
(feet
1*)

TP-60 0-0.5: Gravel
0.54: IntermiUeo.t layers of rcd-brown silty sand and dad. brown fiDe to come sand and gravel; each layer is

approximately O.5-foot thick; slightly moist: slight il}'drowbon odor; no ~taining
4-5: Btaek-stained sand and gravel; wet; strong diesel odor
5-6: Dark brown sand and gravel; wet; moderate odor (diesel); sligbt staining
6-8: R.eddish-browD silty clay; wet: some gravel: slight naphthalene odor; DOstaining; till
8-9: Same as above; till; no odor. no staiDiDg

Water entering the hole from 4-8 fen bls; slight sheen on water I
----

TP-61 0-0.5: Large black gravel
0.5-3: Fill - sand and gravel, DUD1CfOUS briele rragments and concrete piC<:CSi slight di~el fuel odor

3-4: Light brown meW\DIl sand; moist; no staining; slight to moderate diesel fuel type odor; PID: 20 ppm
4-4.5 Same as above, stained black; diescVMGP odor; wet; PID: 20-40 ppm

I 1
Holder is of brick construction with O.5-foot c:oncrcte slab on top

TP-<i2 1 No log available I I
TP-62A Upon completion ofTP-61 BUdTP-63. we extrapolated !he approximate loc:a.tionof the former loo-foot

diameter holder by locating the center and swinging a SO-foot radius. Both MW -2 and MW-2D fell out&ide
this radius. Supplemental test pit lP-62A W3I excavated to confmn the holder location. The holder is
approximately S feet away from MW-2. Water inside the bolder is approximately 2.5 feet bIs with visible
sheen and slight LNAPL.

TP-63 0-1: Large black gravel and sand
1-2: Fin • fme to coarse sand and gravel, some bricks; no odor; dry; no staining
2-8: Reddish-brown silty clay, some subrounded gravel (fine to medium); residual product within the gravelly

submatrix; staiDs gloves; dark brownIblac:k (MGP product)
The pit remained open down to 8 feet bls with DO water entering the hole. Material at 8 feet appeared slightly

moistl~ very tight material

TP-64 0-1: GJaVel; brick fiaemcnts at 0.5 fool
1-3.5: FiII- reddish-brown fine sand and gravel transitioning into btack-staiDcd sand and gravel; moist
3.5-5: Black fme to come sand/silts and clay with sheen; wet water entering pit; has moderate sheen; strong odor

(bumt MOP odor); PID: JO-SOppm
5-5.S: BIOWil silty sand; some staining; slight odor

5.5-6.5: Rcddish-brown sil1s. some clay; slightly moist; no odor; DO staining; PID: 0 ppm

Page 10 of 13
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Table 3 (continued)

Tesl Pit Descriptions
Erie Streel Fonner MGP Site

Teat Pit Depth DescrIptIon Commenla
(feet
bl8)

TP-6S 0-2: Rc:dIbrown sand BIId gmvel (fd]); dlree electrical cooduits twming paral]e110 trench; PID: o-S ppm
3-5: GtaylbrOWll sand and gravel (fi)]): some bricks, ~ cans circa ]9705 '"flip top"; sweet naphthalene odor;

moist; PID: 10-SOppm
5-6.5: Brown, fine sand and silt; 501DCl wet; strong "sweet" odor (naphthalene); .m! staining; moist not wet at 6.5 reet;

PID: 200-300 ppm
6.5-7: Reddi.sbJbmwn clayey silt; sligbdy moist; DO sIaining; aUght odor; PID: 3-5 ppm

TP-66 0-4: Fill - grayisblbrown sand and gravel: dry; slight napbtha]l;I1C odor; PID: 0-10 ppm
4-8: Brown fine sand and silt. some clay; wet; DO staining; 54Iung oapbtha1eDe odor

Refusal at 8 fect bls rock or concrete alab-tlat; numerous underzround utilities prevent moving out to locate
extent of slab! c odor; PID: 2DO-300ppm

i

TP-68 0-1: Graft], some mcdium-to-coarsc: sand Concrete slab ] foot bls. Moved

]: Concrete slab three times and encountered slab
at I-foot bls each time.

r- 0-0.5: Gravel Aua]ytical8amplc TP-68(3-4)

O.S-l: Fill- sand and gta'lel, some bri~ slight staining; slight odor coUected on 1/]2100

1-3: Fill; stained black; moist; moderate MOP/fuel odor, PID: 10-]5 ppm
3-5: Fill- fine to coarse gGlyel; stained black; wet-strong tar odor; heavy shecn; gravel coated with liquid tar; pit

tills with water up to 3.5 feet b]s; heavy sbccu Oft water, pm lOO-SOOppm

TP-70 0-0.5: Onvel
0.5·]: R.eddi&b-brown sand and gravel. some brick fragments and ash; pm: 0-1 ppm
1-2.5: Fill ~puri6cr wute, fine to wane sand and gravel; stained black; Jmist; strong purifier odor when trench filSt

opened - nuterate liming logging; PID: 50-100 ppm
2.5-3: Bleek rme sand and silts; slight odor/staining; PID: 5-10 ppm

3-4: Reddish brown silts., some clay. trace very fine sand; DOodor;. slightly moist; water entering bole at
approximately 2.0 feet bls; PlD: () ppm

TP-11A 0-0.5: Gravel; plastic sheeting Ilt 0.$ foot
0.5-2 ..5: Fill • ash, cliDkcr. sand and gravel, some bricks; stained black; moist at 2 feet bls; PID: 0-5 ppm

2.5-3: Black stained sandy silt; moist; PID: 0-2 ppin; very slisJ1.t burnt odor
~1: Reddish brown silt, some claY', some very fine sand; slightly moist; no staining, no odor; PID: 0 ppm

. Water coming in from approximately 2 feet; dry from 3 to 7 feet
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Table 3 (continued)
Test Pit Descriptions

I Tom"

Erie Street Fonner MGP Site

DepIh DlScrlpUon Comments I(feet
bts)

TP-7IB 0-0.5: Gravel
0.5-2.5: PiII- sand and gravel, ash, clinker. some bricb~ stained bJack; DO odor: wet at 2 feet bls; PID: 0-5 ppm

Dark brown fioc sand and silt; moist; no odor. slight staiuing I

2.S-3: Reddish brown silt, some day. trace very {me sand; moist not wet; DO staining; no odors~ PID: 0 ppm I
I

3-4:

TP-72 0-4: Fill - fine to coarse sand aOOgravd~ numerous bricks and purifier waste (from <1 foot bIs)
-1: COIX:rete pad with slight dip in toward center I

4-6: Fill - black clinker and gravel, some wood chips and pieces of wood; free product Dored on bucket of hoe aDd
wood Dieces: serona sheen and trace product noted; strong MOP odor noted

TP-73 0-0.5: Black large gravel
0.5-4.5: Reddish-brown {me sand and gravel, some bricks and pieces of metal piping (I ")

4.5: Concrete; bucket refusal at northwest end of test pit
4.5-8: BJaek-dark. brown S8l1lland gravel- fill, some bricks IIIld tarpaulin; PID: 100 ppm

Moderate sheen on water entering excavation at approxilJlllkly 5-6 feet bls: no NAPL present; water entering
hole prevented digging below 8 fHl bls

TP-75 0-0.5: Black large gravel
0.5-4: Reddish.brown with fine: sand and gravel, some bricks; no odor. slight staining
4-4.5: Fint Location (closest to S8- TP-7S in base map) - buck! refusal at 4.S feet bls; black silty sand; wet; slight

sheen in water entering pit; PlO: 10 ppm
4-7.5: Sccond Location - Black sand and gravel, some bricks and clinker: 6-7.5 feet bis - wet; moderate MOP odor:

moderate sheen on water entering at approximately 5-6 feet bls; no NAPL present; PID: 10-30 ppm
Water cotcring the hole prevmtcd digging below 7.5 feet bls

TP-B5 0.0.5: Coarse black gravel and sand
O.s-4: Fill- bricks.. pieces ofwood, residual product on wood, SlIJld and gravel, large pieces of brick waD (4 to S

bricks wide) (foIlDe[' holder waD?); concrete slab at 4 feet bis in viciDi.ty of holder with wood flaming; PID:
7S·120ppm

4-6: (outside holder) Brownish-py silty clay and fiDe sand; wet; moderate MOP odor; water cntcrins from
approximately 4 feet bls; modemc sheen with raiduat LNAPL (blebs); moderate MOP odor, cannot dig below
6 feet due to water CIltering bole: pm: 40-50 ppm

-

Page 120f13

TIERRA-B-017704



... -
Table 3 (continued)

Test Pit Descriptions
Erie Street Fonner MGP Site

Test PIt Depth DescrIption Comments
(f8tIt
bls)

TP-B6 0-0.5: Black large gravel and sand I

0.5-1: FUl- sand and gravel, some bricks; slight stabling; no odor
I

1-5: Brown silty sand, some gravel. some brides; modemte MOP ado!; moderate staining; slight residual product;
8-inch cast iron pipe at 5 feet bls broken by backhoe teeth; approximately ~ gallon of moderate to bighly
viscous tar "slopped" out of pipe followed by a ~ gallon ofwater; sweet naphthalene odor. water stops and
pit isbackfilled; PID: 20 PIlm at 1 foot bls; PID: 75-200 J)l)Ift at S feet bls

TP-TS-2 0-0.5: Black large gm'C1 and sand
0.5-6.5: Fill- mldisb-brown .Uts and clays; some sand and gravel - partially stained black; slight ta moderate

MOP/fuel oil odor. Water eaters bole at approximately 1 foot bls; slight LNAPL on water; w separator test
pit did not fill with water OVcT I-hour period

No tar was present inside tar separator - only some soil was panty saturated with oily residue; PID: 20-30 ppm
Standing water It approximately 2 feet bls outside tbc tar separator

Notes:
PID = photoionization detector
H.S .... bead space
bls ""below land surface
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T.tJleS
Monitoring Wetl NAPLSIIrIIIl.-y Inlan.IIOR

Erie Street Fonner MOP Site

WB.L.ID

Febrw ........I17 .... ..lIT
I

a.::- I 0lIa,

LNAPLJ
11l1c~1n... LNAPI.I

11l~1n....

NP

NP
NP

Odor

MN·2[)

MW.eD
'MN.'Tr..w.m
ftMi-a

MW.eD

MW-9

.. MW.eDuw-,a

.m.'2

NP I NP
NP I NP
NP NP_

i
i
!
;

i

NP

NP

NP

NP/NM

NP
N"

NP
NP
NP
NP
NP

Nfl

NoIInIlaUed
p"J,11

...
PIO.04

NP

NP

NPiMA

PIO.33

!
i

I
t
I- NP

NP
If't-i:i .-
NP

NoM I None
NoM MGP odlltln WIler

! tom the balIom
S........... on till,,' s~MGP iNe_
fnlnlthe boIIomol odor IIboUIlm)

lie'" 'I Nolle ~ NGPador In_
, • GN
! NDne : SRng lIlIIvIInllll18l
J : IndllpGW
IbrcJpI8IS of DNAPl! MGP 8'1d poISIbIe
; 8Ild theen CI/I I IICllWnt odorI ....... bDIlom of i

"well I
Global-. GflNAPl.!

NP

NP

Nfl

NPINM

NP
NP
NP

NP
NP
NP
NP
NP

NP

0.2'

Nfl

l NP I None ! NaIw

~ NP None I', 'None
NFl None None

I ..Nane I Hane"

I None ~ None

I
T.r~ on: SII(tIITer

WIIIl ClBSlng , 0CIcr

i
TarOdor NP

.. NP
NP

NGi ...... : ---

NM I bHAPi. bIIba
DfI&ape
Nune

NP
NP

NP
NP
NP

NP
Nf-

l....I NP
I, NPI NPNP

NP

N? I NIlIl8 ,
NP Nane I

f

NP

··tiP .. "iiiioO,-4'

iI SlghlMGP

ilXb

None
None

None

None

I

I
ONAPl bI8tIs I MGP od_

..... """ I:=1=: ~~

NM

None
Nan,Nan.
Noll.
Nan,

Not Menureclil Net ~!
>',0' NP

'Non."

I·
I
I NP

Hen InsIlIIIed
P12.0

None ~

I SI""'a/1eeQllIl .
8lId~1IllIn'MIII'i '

I NonlI i
I =: i

NClIII
Nan8

~
SwMlpyodor

NlltIe....
MGPOlklrlJl __

I'Ian .. balIom
Sight "g,lXblll1

.... 1bvW8lerf
McxIe .... NGP odDr

IndelpGW

NP
NP
NP

NP
NP
NP
NP
NP
NP

Narie' "
None
None
None
None

I
!

Nan.

NIlne MlIdIInIl8 MGP adar
In sa.aaw GWI

Ullng MGP adDr In
dellpGW

NBphlhaIene Odar or
I llIpIMGP
• (NIIpIdIlIlene en

1IclIDm)

!
. I I

NP . NP I !
NDt~ : NoIMBaum, ••• i

I !"I','. None ' Tarllliqllll
~ WIlli CIIUlQ

NP

I
;

I
i

None

I. NP .., Nane" , Nan.
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T8b1e 5 (conltnu8d)
Monitoring Well NAPLSu~1Y Info.-.tlon

ErIe StNet Former MGP ...

Nane

....'IIIIY 21. ZIID1
"""'-13

MN·14N8P
2

~~ ,
-...v.iN
...v.1M
t.tw.1.

PAW-17"""
8

r.ftj-i7B
Mw-lIWBP..

NP
NP

I
I

I
I
I

, i
Not InItIllIId I',

Nallnltalllld
NallnltllllrId

NP

Nallnltlliad
NP

1'M1-1IB Not hMIIIed
r.Ni.1iA Not tnulIad
MW-111B Not hIlIIIIed
MW -2OA NalInMllIIed

MW-2OBt BP . ..... NP
,t .

MW-21A
Mw'·21B
MW-22A
NW-22B
MW-23A~-MW-UA
MW~
1tN-25A
MW'~

BP-3

BP-5
BP·7

NalInCaIIed
Nalln.-oed
NoiI~1lrd
NoIInIlll*,

NallnM8lled
NoIlllIWed
Nallnaled
Nallrwlahd
Nal ntIIIlId
NcIIn11811ed

NP

~ NP I NCInll

NP ! NotllI

Not 1:-1rId I
!

; SIIgIlt MGP odor In
, delIpGW

~ MGP ocic:w In
DeIlpGW

NP

NP

NP
Nfl

NP
NP
NP
OZ

NP
NP
NP
NP

NP

NP
NP
NI'
N~

NoIInNlIaCl
NoII11tlr1lIad
NoI~
NoIl1\ttalIed
NallnArlIad
Nolinallllled

toP

Nfl
NP

t.:::i

I Nalln .... ad i
i. NalIMlalled 'lNoIln1f1111ad
: NolIMl8ll8d

NP I
I

Np I Nane I
j i
I
OlllTar IlCMCI CIl

IIha probe
'I NlIna

J OIVTer noliIId CIlI
: ths prabIl

i i
I None '

ITirSu)
I, WIIIl~ I

.... I: TlIfan_1
~ None 'I
~ Nana •
I Nane'I Nane

I
I

".,'

NP
<.1'

NP
NP
NP
NP

NP
0-2'

NP
NP
NP
NP

;.p

NP
NP
NP
NP

Nfl
NP

'None
~
NIIIl8i~

I

I

i-
I
1 Nane,Nane

Nan.
Non,

NIIIl8

NoI~
Nfl
NP
Np

!liP

NP CO.1'

NoIlRIIIIIId
NcIIlnalllllad
Nalln .... 1rId

NP

i,
I

I
... i SIIghl SaMtnt CldDr

i

NP
NP

Nfl
NP
j,p'
NP

NoIlnallll!ad •
NPNot

I
VfIfIJ. MGP odor

IndereperGW

Sheen~~GWI'~:
I
I

I
<0.1' I

~""AIdI
NP :

j"' NP I
: I

Nt" ,.. -+.
HI'

NP
NP
NP
NP

NP
NP
NP
NP

;

I

I......;~-
, In IIheIlow 8IId deep
, GW

1 ~=Odarln, d_GW

HI'
NPNP
NP
'NPNP
NP

NP
, .NP

NPNP
NP
NP
NP

Hat InIIllIIed
Not InIlaIIId
!'IlIl1n8l8l1ad
Not ''''*'lied

~I_lci'
NalIRllllled
NoIlllllrllied
NoIIIllllllled
NoII-"
NoIIIllllrIllld

NP None

I,

I
i

!
Nfl
NP

, I
i

, II ,

Nf1l'-lUrId INot MNtured !
NP I NP i

NDIU:
NAPl. SIIIndt for Kon-Aqlleoul PNM UquId
lNAPL StInclI forlJ(tot ~ PhaIe lJQIId
DNAPL 8IIndI fllrDenIl ~ I'tlIIe Uquld

NP IndbIP IhrtLNAPl or DNAPl_s not In monitoring _D,
~ 1ndIcIlH .. 1LNAPL orDNAPl. wal net Iar not ~ In ~ ~tl_) Inlhe RUdtatlng .... bul oIhrIrlrnpeClSlIlheens _ noted.
P~,33' IndlcItn IlIIt LNAPL or DNAPt. .. jQIIIlI and the rneISUltlIlIdc_ .... tna IIIlII1lIlIrIng WIllI.

Nut InslIded IndII::-.Ihrt the IIlDI1IlIIrlng WBlIwa nllllnlllllad.
IndIclIles that no ~ -.1IblI to be mlIdt IlteluA tile M11-.a naI illNlecl 01 __ N111M811nd lIIIltllllIlImpIrtI .......

~ IndIcaIIla "I no _L _. - _. abIeMIIIor'ItI OIl6c:1a1Y abRl'lltillllS _ naIItd Iar "*moni&arino WIlli.

MGPudOr$

None
None

I N_
o SIlght
, I1ydnIC8rtIOn
! andMGPIlldm
. NoIIlI
iNane
ls-npyadDr
, None

None
Nane

NcIne
None
Slight

None
I~

Slight
H)dfcIclrrbon

None
NoM
None
Sl~

~rbon
Nllne
NOne
None
Nonot
None
None
None

None
Nana
None
None

Nane
None
None
None
None
Nonll
NllI'18
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230
NLS
NLS
3400

2300
NLS
3400
2300
1700
0.9
9

0.&
C.lt

Cl.fl3
0,9
0.66
NUl

Ti1ible6
Suriace-sol AnalyticalOm
IEriIll StrMt Former MOP Site

8-21
10·21

3
1000
1000
410

13
1000
1000
1IJOO

UU I

3,3 U
:uu
3,3 U

2.5 U
2.5 U
2.6 IJ
2.5 U

2.9 U
2..91.1
2.9 U
:t.!! U

2.9 U
2.9 U
2..9 U

2.9 U

4200 0,086 J O. ':1 J
NlS 0.069 J 0.17 J
NLS (1.12 J 0.28 J

10000 0.24 J 0.002 J1:: 0:':Jj o~;~I
10000 o.a I 0.36 J

~;:~~~-iJ
40; U: 1.lJ
4 I 0.78
4 ' 0.81

0.1l6
4

0.66
NU3

toiLS
340
20

13400
1.4 U
4.5

~--r-' .
1.7 U I 0.019 J 1:1.36U
1.7!J 0.36 U 0.35 U

0.056 J I 0.36 U 0.099 J
1.7 uj 0.36 U 0.024 J
1.7 U I 0.011 J 0.011 J

1.7 U I 0.13 J 0.3l5 !J
L7 IJ 0.42 B 0.54 13

0.11 J 0.36 U 0,35 \J
'o.;~,~-:k~'J." t~~ ..',"

2.9 U
0.054 J

0.27 J
0.036 J

0.18 J
0.0!!1 J
(US J

IU)89 J
I>.Q~ll J

0.li3
0.26 J
0.96
0.94
0,47
0,e2
0,88
0.76
0.S8
0.06 J j
0.36 U !

0,007 J ,

IMI28J
LUI6 U

0.036 J
0.36 U
0.36 U
0.38 U
0.36 U
ll.3fl W

0.0311 J
0.021 J

O.H\ J
0.013 J

0.01 J
0.29 J
0.11 J
0.53
OJIB
0.49
0.58
0.&9
(1.56

58-2
(1).1.61

O,O~J
0.025..1

0.12 J
0.022 J

0.02 J
0.43

0.lJ98 J
0.49
0.45
0.2G J
0.29 J
0.2 J

0.28 J
0.21 J
(US J

0,059 J
0.2 J

3.3 U
3.3 U
3.3 U
3.3 U

S8--S
11).1.21

().is J
0.11 J
0.73

0.043 J
0.041 J

0:17
0,39
0.68

L2
0.76

1.2

(UIIJ
0.12 J

1.3
0.2 J

0.17 J

I
2.1
1,1 I

, 2.9 I
~ 3.5 I
U£~p'~

0.002 J
0.052 J
0.14 J
0.05 J

0,077 J
0.9 J

0.21 J
0.86 J
(Un J

0.&
0.52
0.34 J
0.48
",.42

0.31 J
0.11 J
0.37 J

O.3IlU
om.8J

0.36 U
0.36 U

0.047 J
0.25 J
0.311 U
0.36 U

0.77 U 0.311 U
0.77 U 0.38 U
1),11 J O.06B J
1J,17U 0.38 U
0,77 U O.lJ07 J
0.111 J 0.042 J
0.17 U O.3S U
0.77 U , 0.38 v

~~~~~;:t~~~'..:::···;·~·~~.:Z.~:~~
3520 J .""",,-.5370' ·~"·4iiO~-
0.87 IJ :1..1 J 2J! J
5,1 6.1 J 5.0 J

0.611
0.22 J
(1.89

0.$ U
0,39 U

0.014 J
Ii 0.39 U

I
0.39 IJ

. iU!lIJ

0,39 U
0.$ U

12100
1.2 U
3.4

0.42 lJ
0.42 U

0.024 J
0.42 lJ

0.001> J
0.42. U
(}~39 U j.~
IM2U

1940
1.0 U
1.9 J

4590 7310
1.1U LOU
\1.9 "U!

50 ; 5100I.
10 I 1100

NlSNLS !
50 10000
100 5100
100 1100
100 49
100 1100

NLS
lOlLS
NLS

13000
1.1 U
3.1
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T... 7A
Test PIt Subsurf8ce-W AII8IydC8I 0....

En. Streat. Fonrwr MOP Sit8

l"8IIII1 aU

TIERRA-B-017711



liable 7A Cuondnued)
Test PIt Subaurface-8oll AMtvdceI Det8

Erie S1rHt FonMf MGP •

i lOW ROC

, em.t·l ~
I'~L.~'

1NII 'I 'I'M!'"

~,..., /115.11,..'"--r

·o:tJ"iT
2.92 U
2.92 Li
2.92 iJ

"-ge 3 of'"
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Table 7A Ccontlnu.ci)
TIISt Pit Subaurfllce-Soil An8IyticIII Data

ErIe StrMI Farnw' MOP Sib

iGn---'- --.--
~.d

Mien-lm
M.........
M.rc...,
iilck~
Pobs.";;; .. '
Selini"
~vw
~Ium"
~.

"'......iilie

Cyenili..: T..bi .. - - -
c~di.; AiHifabiji-- -- -

~:
1bB ~ Is • IIImIIIY b'1iI CIlI1lIllIlIIId III¥, lXIIlIIIIIds thIIl .... I'd dIIllIcIId n1lIJ __ .. net h:IudlId In Ihls1lblL

IGW ·lmpecllD ~SoI sc-.tIg CItt.l8
RIlC· AellidlInIaI DiIllcI Qlnb:I SCI Cil81uP SCrsriIg CriWilI
tRlC -Nan-~ IlQcl CriICI Soi CIunup licI8Il*IIl CriIIIIia
NiB ·oollllld IlIIIdIIU (tWEP hie rQ 8IIIIIIIIIted aIBrlI for .... )
!iIllIq nlcalescaapgd dIllllCIIId lIIxllI8U2EP ROC nMlr NRDe, Wbr 1GW000p ser.rwtg CdlIrii,
IIIbln:llcllllllillllef'n1c1118 QlnltlIISon UdIPQ.JlI,.....tIIIn N.IlEPRIlC8IIdIol'HRIlCII1lIIlIrIl:M CllanupSl:rlrilg CIbria. The PQlMsb88n1llJlDd willllhelDllClBd MBlhod DelBdkJn~(MOl.l.
YIIlII:IwSlWlilQ dInaIe5 $lIIIpIll WII fisiIIly iI1laClBd.
J ·1IlilUIlId ...
U.lmlIIIteI:\Id, Ylkia s/DIn is dMIdIan Iml
R· «lSIlII
C 1IQm diICed", aneIycia
B·(lIIgD; r:IIqIWIIIisJ .. _ dIIIIC:lecl nbllnk-....
NA·nat ... ..-
ND· no cMllel:llonsofCOlllpOUnds Incllded IIIIlll11
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Table 78
SoIIorInIl Subllurtace-sot AnaIydc:aI Data

ErIe Street Fonner MGP SIte

P8ge , of 8
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TIIbII 71 (continued)
Sail Boring S~ ~ Dm

Erie Street Fo........ MOP Site

0.100 U 1.40. '.77 0.6 U
.'riii- .. --,046--' -o:jjin..-- - _.. ti,tl_._-

PIII8 2 of 8
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TeIH 78 (continuecU
Salllarlng Sublurface-8oil ARlIIydcaI Data

Ide Street Former MGP Site

Alumirun"""--'--'-"-NiS-- -iiS'-- -ru-l 8290 11 NA J 184DJ 72;oJi-l1100-rr---·Hl··· ..r·-·iiil3lr·r ..-tiiA" ,"'0100'--
Antlm.."j' , , ,.- -- . " .. --, --, ,.,. . , , .. , , +---.:rl ..·· " ._.... I _. 1.. · .. - . I __ .

AiHrtIc ...... +..:' ....~.__--~..j" ....~:.~..~ ;':-- ,,_.-}}~ 4U ...~~~~.--!.._~~.i j .. ~:':~~f-"':'i ~~~J
........,;m _._-, •. ,.~ -,. , --_··-··_···· ..1-·· .. _ , ~, -, ~. __ 0 _."" _.,- ._...... -. _._-_. j' .,_ ..~ ..".,..... .+..=~., ,,7~._.. ,.4~..+~~~J' ~'--:'+"~~5~~~.o-:T ...-:~e:'J1,- ::.. .~~:-~.+..~:.-too --:~,: ~

~30f8
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rUle 78 (continued)
Soil Boring Subaurfac:e.SoiI Ana/yliClil o.ta

Erie Street Fonner MGP Site

TIERRA-B-017717



Table 78 lcontinued)
Soil Boring Su~iI Anldytical DIIta

EM S1teet Fonner MGP Site

~~. '.-
'rDlulnli' _... ._.

~
X_-liOt8~" ..

Plge5 018

TIERRA-B-017718



T.... 78 CCCllltiraledl
Soil Boring SuINIu SoII An...,.... DIrt8

Erie 8tr.-t Fo ' MGP Site

ROC ! NRDC !
CrIUIIII I CrIbdII ~ - '1-2,

i
Imglll.1I1 ! lrnglllli I [8·71

, " I.. . .:_.. _.

Pag. 8 of 8
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T'" 7B(continued)
SaI Boring SUbsurfece-SOU AnaIyticBI Data

ErIe S1fwt Fornwr MGP Site

[ IGW : IIDC I' NRDC
, CII.... I Crtt.I. Cnt.l.

'-nBter J (mg1J(1lI1I (mgJIe1 I <rnentI)
... __ .... • .._ ... !. •__ ~ 1__ ..

iliiiiruil
Antinionv' , _.
;'"iiliile
Biilium
ieiYIiUm

'"-1187 of 8

TIERRA-B-017720



T.mI. 78 CaonIinuedJ
SolI BorIng SubsurfeGe-8oil AnalytIcal Datil

ErIe StrMt FoI'IDBI' MOP Site

P..-tM

I IGW I ROC
I c~....I· c:rtt.tIII

i ImglKgI I 1""*.1

PBge8of8
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Table 7C
Monitoring Wel8~-8oi1 An~ o.r.

&ie &treeI Fornwr MOP lite
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T8bIe 7C lcomlnuedl
MonItoIiag Wall SUbllurfBce-SGiI AnlIlydcal D-.

Erie Street Former MOP SIte

page 2 of6
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TalH 7C (con1inuedJ
Monitoring W" Sub.urfllCe-SOU AnlIIytieBI Deta

Erie Street: Former MGP SIte

P8ge 3 of 8
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Table 7C (continued)
Manitoring Well Subeuface-sail AnIIlyaaI Deta

Eri. Stntet Fonner MGP Site

Page 40f 6
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TalM 7C Ccontlnu8d)
Monltodng W. Bubaurface-$oill AnIIytIcel DIdB

Erie street Former MGP SIte

.....*'"
ICiW!JUW''-;

QIUItII I CJtttrlI I Crlterle
\lnglltgt i (mglltg) i IlIII/lCtI

MW-23t MW·2. MW·J4a
IS- 101" 124-21,. (4061

MW-24B 1 ... :2481 MW-HA I MW.J1A.1 MW-2IA ~ MW-28A
(1. i 111·17J'" 14-51 111-1)'1'I 13-41 I 18-10'"

2.8 u
2'.8 U
2.8 U
2.8 U

Q.o·it 0.03 U aOl;"T di'ir
2.8 U 14 iJ 3.1 U I 3.8 U

2.8 U "3:4 iJ 3.1 U 3.8 U

2.8 U ·3.4U 3.1 U I 3.8U
..._-

:I
1000
1000
jJ,0 ..

II.~ CLCI3U
3.0 ~ I . 3.' U
'3.0 iJ i 3.1 U
3.0U 3.1U

0."" U aGi'uTfIiI U3.7 U 3.8U 3.9 U .
3.1 U . 3.5 U 3.9 iJ .
3.1 U . 3.illi . 3.9 i.i ..n...,...,

::: ~fT' < :~~~ l :::~TIo:: ~- ~~::~~ ~::: ~-r~::~-
0.38 U 'd.41 U 0,4 U 0.38 U 0.37 iJ" il..ii Ii 0.38 U

0:_ U ~.4~ u 0.~2 J . 6.38. ~ 0.37 U 0.42 U 0.38 U
0.36 U 0.41 U 0.4 U 0.38 U o:I,'u il.4~U 0.38 U

0.39 U 0.38 U 0.36 U 0.41 U "O.lIlI9 J cui U o.~ j" 0.42 U 0.38 U

1),38U 0.38 iJ 0.36.' U 0.41 U II o.~ J I o.~ ,iI 0.t1 iJ 0.42 tJ 0.38 U
0.38 U 0.38 U 0.311U 0.41 U 0.4 U 0.38 U 0.31 U iJ~42U 0.38 iJ
0.3i U 0.38 U 0.38 U 0."; U 0:006 J' 0.001i J . .. 0.37 Ii O.~20 0.38 U

I
" 0.38 \i 0.38 U o.~ ~ 0.4i U I.. 0:4 U 0.38·U 0.3tu 0:42 \) I 0.38 iJ"

0.39 iJ 0.3i U 0.38 U 0.41 U M U 0.38 U .~.~~Ir ..· 0.42U I 0.38 U
0.39 U 0.38 U 0.38 'u' 0.4' Ii I 0.4 Ii 0.31 U 0.37 U 0.42 u 0.38 V
0.39 U j 0.38 U O.M U 0,41 IJ . '0.4 V 0.38 U 6.37 U 0.42 lJ . 0.38 U
0.39 Ii' 0.38 U d.H U· 0.4. U, 0.4 U d.3Ii U 0.37 U o.~·ii. 0.38 u
0.311u ·iU. U .. 0.3il (j 0.4' lJ 0.4 U 0.38 U . 0.37 U 0.42 iJ 0.38 0
0.38 U I 0.38 U·, 0.31 U 0.4' U .... 0.4 U o:31fif' I 0.31 U 'o:4:z'1i 0.38 U
0.38 U . 0.38 (I .O.~ ... 0.• ; U - 0.4 Ii b.ss u i' o.37·li 0.42 U 0.38 U

'230-'1~ ...
NU

3400
2300
NLS
3400
2300
1700

0.8 19
0.9
0.9 ...
0••
0.9
0.86

·Ni..S

NLS
-iOOOCi
10000
,oooil

4
40
.4.-

0.18
4

O.H
Nul

0.4\ \i
0.018 J

0041 Ii
OA,'iJ

~!~I-~[
PIl ... ..,... NLs
AnlIdt_ '00

F~ 1"00i"vrW 100
a.mc~-.... . 600
C/lrvMne &oti
.... Cbtttua........... 60
IIInioIklllUinMhene 500
hnzolalpv- tOO .
",d_n.2.3-«11p;r.n 500 .,
l:iIbInzlil .... ~ne ,00
Be........... h,llP8rylni. NLS,...--'_---L..---:::--=~~==~~::=~~::~~~~~~~~~~~~~~~~~::::::=::==~~=::~~~~=~::~I. ~ "-"'~""NL$-

DidlV~ io
"""n-blJitRlhlllllltt 100
lButiylbt"lptl\)llMeu 100'

Ioi-_I~__ .__ ·_:...L.-_'00_--'- __ ~~=::~~::::::=:::::-;;;:~~=~~~~~=;;;::=~=~~=~~::::==~::~~=:::::j

"'O-:BiT'
0.39 U
0.39 U
0.39 U
0.38 U
0.39 U
0.311 U
0.39 U
0.39 U
0.39 U
0.39 U
0.311 U
0.39 U

0.39 U
0.39 U
0.3$ U
0.39 U

l---0:37u
O.37U
0.37 U
0.37 U
0.37 i.i

;:,;r~.'-:::~"I'~:'::~.
0.42 U 0.014 J 0.38 U
0.42 U iUB 0 0.38 U
.. .. . ,
0.42 U 0.38 U 1 0.38 U\

-"N~

'0000
11700
"00
i1DO,

_..~ '''If.B1T-
i<iooo 0.38 U
10000 0.0; J
;0000 0:014 J
;0000 O.~lf U

.-'~r-"-'lU""
NL5 '4
NLS 20
M.S 700
NLS· . 1

.... _-; ..._--
NI.5
340
20

47OUO
;

O.38U
0.38 U
0.38 U
'0.311 U
/j.e;e J

·o.aeu
. 0.38 U

11.31111"
0.36 U
0:38 li

0:. U
-0,38 U
0:38 jj .

b•• u
iUii U

_. O.""U··
'0.4 U

Mll
0.4 ij

11200-~400 - 4890 ----y;D300' -- 4880 ., .... B490

1.~~UJ 0.14 UJ , 1.0 W I ·':O·W. . ~.1 tJJ I 1.1.W
3.5,1 1.8J II.BJ 2.5J 1.8J I 2.0J

55.~J 1 it.4 J ~.8 J . ,40:9 J 32-! J 32.0 J
0.28 J 0.39 J 0_98 J 0.45 J 0.31 J i 0.39 J

r---8020"""
I U UJ

2.3 J
86.1 J
0.74 J

10100
. OM UJ

:UJ
33.9 J
o.~·J

U10
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:l.t J

70.6 j .

o.UJ
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T'" 7CCcon1inuild)
Monitoring WeI' Subeuff8CII·SaiI AnIIIytical DIda

Erie Street Fonner MOP Sit.

I
lliJW I IIIJIC I' -.uc Ii.~;~ ~ ~~I~~I~~~'~~~~~la~lh~I~~

__ ,':.:::_. _..L lmgIKg' I ImglKgJ ! lmgIKtI CH' 18-'019 1~2&P I 14-1' 17...... 1 ('8-17)'" (4-IS1 i 18-719 (3-4, I (9-1~~._,

~ u :: I~I :----:~" I~i',~~-p-- I~:"1~·l-,~Jl,~F-l~~~'~"11"~~~,...
C.all NLS I fU I, ~ U J '1&·8 J' 8.8 J 3.4 J B.1 J 8.2 J 9.l1J . iu J 1.0 J 10.4 J
COPP'ft' 1 NLS 100 eoo 9.0 '5.4 8..7· 8.8 8.9 8.2. 12~1 9.0 12.2 10.2
110ft ! NLS Iii.s' NLS 1illllli 14100 ;7100 1e800 12300 15200 j 15800 10i00 113300 I 20600

t.ad Ii NLS !' 400 I 100 9.6 J . 1.3 J 8.7 J " iM J 9.2 J 8.6 J 1 ....8.7 J S." J 7.2 J 1101J
Magnalum NLS NLS IU :1640 l3QO' 6720 2460 2740 4420 3020 '1ieO 1336b liti40
MalIl1'81." ! NL5 NLS .'1 NLS 244 371 644 82.2 U 132 788 . hO' 136 U 400 889
Mercury 1: NLS 14 270 0.029J .0027 U P.OO37U 0;014 J 0.0043 J i),ClC21 U li:i·~J 0.0034Ii ,0.00211.1 0.0038 1.1
NIckIII M.8 i 25() 240b 10.3 14.8' ZOo" 8.8 J 13.2 IlJ.3 18.0 7.4 J 1400 24.2
1iot.HI...., NLS I NlS N.S 61i J 1020'j' 2230 1080J 877 j io2il ! 1410' 512 J 1210 1110
selenium I NLS 83 3100 0.8S U ';01.1 1.11.1 1.21.1 0.941.1 1.01.1' ".OU 1.1 U 101U 1.1 U
51_ N.S I 110 4100 0.17 LlJ 0.21 W 0.22 UJ 0.23 UJ 0.111UJ I 0.20 W 0,20 W D.22 W 0.22 UJ 0.22 UJ
Sodium I HLS 1 NLS NLS ida U 112 iJ 1113 U .. 2871.1 148 U 178 U :H6 J 84.7 J 248 U 178 U
n....... illLS 2 2 1.0 1.1 L3 t)' 1.7 U 1.4 1.1 1:9 U .2.8 II '02 1.1 ;'7 1.1 :i!.0u .2.. u
v....li.an NL5 370 1100 ZIl.2 j, I' 18.3 j 20.1 j' 2O~Oj I 16.4 J 16.8 j 1a::i J 1~9 J 18.1 J 22.8 J
Zlna NLS liiob ' 1660 27.5 33.6 48.9 24.8 27.8 MIA 3lI08 :H.i ' 34,9 153.4---- ~ -
C~. TouI-"-·"T- ii.S--'j _. 1.1~ -T2iDOO---rO:i~.U IO~~r1f~~~1.1 10.833U I 0-It'79 Ur 1"0.67 U 0011113U O.843Ul·o.~nlJ'''·r'' ii:i78U-
CVanldll. AIMnabIa I NLS I Mo... 1 NLS ! N.l NA I .- i NA iliA WA iiiA NA l NA I NA

"'*':
T1lis lIbII is a ~tarlllcoqlClUlIdI CIIlly, lllIIIflIIldIllIlI. ..... lICll1Mlclld 111"'1"-.. 1lGI1ncluded In ....
1GW.1n9rd lD GlIlIundiIIIIIr Solser.q QIlIrl8
ROC· RddldaI DIlIClCanlld 8tlIa... SCIIenlnl CrIIn
NROC • NIIlt-RIIidIrII DIIIcl ConIIcl: SIll ClIIIql scr.q CdIIrlJ
N.8-noblldtllndlnt\NJDEPlIISlICIt ....... lIIIIIllI ........ 1
ShIdIIIg iIdlI:IIIs~\IlIIIIdIlI"'" fI&,IlEP RDC 1lllIIllr1'llDC,"'-1GW CIInp sc-mg MIria
llaIicI hblI ..... 1'lIIdIclIl a-tab lid(PQL) It''*II8l N.IDEP flDC .. NRDC"*IGW~ aa-q Crill!fiI.
1111PQ.." ,......IIIC1l1RlCti1d MIlIIad DMIl:b Ud(Mll).
y-~ IIft1IIe-'o'IIIlIr'"
·.IiIIIlIIIIllly nat ... ~N
J.eIimIIBd ...
U.lIIdIlIdIll. __ '-illSelIctllnlllrit • __ I_a_ - -... - - _w ".. wa,. Ie .. I.....anu"_I.
R _ ,.. SIIlureted samples .. not GOmpIIfOd to IGW critene.
D· _ lIk*d ...,...
B· (oIgd:-..-ctsl _dIIIcIId 111blIIl1l ......~·not..,.
MJ-III dIIIctiDns aI compcundI tICUIId Illllllll

Peg. Sof I
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Table7D
Analytical Results for Product and Groundwater

CoIIed8d from MW-2D. January z001
Erie StrHI Fonner MGP Stte

... __D!!-.I!.Jll~ .--
01111111

8_ . ----- lI6IJO __
llUIn8 4000~~.--. ---- -=---=- -.. 1900 -~=

~~...JL ~. O' ._. __ ' •• __ a,eoo""---_-I
TalaI8TEX

........... Il:CumpoundII

~. ._. . .. __ ._ . .___ 17000 U

OIbenmlullll'l -=-:':-37000 :==-~~~~~~=~-..-== -==:~.~=---'i:"~
= ~CG!!!PG""b9Y --~n.~_____ _ . . ..._.1l3.2_8. _

IiU
Aiiiii*:.:!."{ .--.--- ----. -_.- ------ ---- ---··u·u ..-
....- ....--------.- ---'---" ---- . ,oiif' .---
~.'!'~ ~.~-_=_-_=..::_~~:.:::.==_~.::==:'" ~~I!L.-.~-=
~m 'U~m- -------'..---- .----.------------1iliO--~--==~~-_._.~:.~--:~~-.---'~..~~-!-~=
~----==.==---=-==-=-:-:=-=-==-=.~:=-.~2.!lD- _..~--=---- --=----=-=--=---==-=-_._;:-~M.!'!'I!!!!!!- . . .____ 373
",IQIIY 0.1 UNIckiII- .------ - ._oo __ ---_~ ~B--~--.--- ..---------=- ..-_--- .-- _--00. ~1....!...-

4U_" - - .-.. - .-- 2-U--
SGci.mi---- .-.--------"--'--00 .,-- -·-----2;408---~·----·--~=-·~=----=-~~·-=-~7~~-··~
~~. ~~~:-~_.~=:-___==_~-=-li~~=
~TlIl8I·-·-------------·----·~-

~ dIIIed1Id at IfIaU1Ina limit llIcMn
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lebiel
An8iytlal fiuults to Ch_te;riza ~ Impacted Soli

£rI1!' Stm8t fOTmSfMeP SIt •

. 1
,.~.

NUl I me
14 ~~ 20

700 4:nlOO
1 1
1 lW
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M.S III1l
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T-'ICt81~1 ,
ArmIytiClill Rellll.llts toCbaractlllfWl VIsIbly bpacbid Soli

erie Stl'Ht I"olmlllf MaP Sib

IGW I HDe IIf!DC
~ . CiItlItII cmorIo
llllllllllil ! I"'IIIIItl ~

1::"·:""'''''''=-="''''''r;;;~1.1E:·..:~~·$· '~:;;.. >j.
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Table 8 lcoo.tinuedl
Analytical Re8ub to CharlllCteme VilIibly Impacted Soli

ErIe StrMt RwIMl' MGP Site

. 41>J lIJ
4111) 1!IIU muau ~u ~u
41 U i ". 32Il ~ j 116U 211II '.l93 U
41 IJ: ::I:iIlI IJ W Ii 211U 393 U

'dNf~~,~'.·~.'~:ll:.:·,;e.·,~~iU~l]~!i!·~~~t:.~~·~~~i1~~iii~~~~i51J.li~~$i~~~~~'!.,m~m'~J~(l~ui'-~;;;ro~~=-",&~: '~V I l~f:"
Ht~,- ,~ WI 15.~J • ~5
141' NI\ 'I 1'11\ 211 J .127 • i~,1

0.60 J I' NIl, W\ 0."" J I' 0.58 J I 1l.31 J
II, W. NA .D.n J 0.28 V I 0.14 U

iB3ll J : l\iA NA 3liOO I 16\00 J I 7:>$J
24.3' IliA NA 43.$; 24.! 1 14.8

:~:~ I:: :: 111~J j ::: ~ i /~ J

13.1
!Ii U
ei u
52 U
521l
62lJ

"''''''''
97llD J
11.7 UJ~ijl

1.4 J !
n.3 'o~;J I
522 \} :
4.1 I

4.4 J !
18.1 .

5U-J
O.lI1lW
IUiilW
12GoW

3!14 J
117.5 J
30!1 J

2:2 U !
uu!

'~~II
22U

-; ~~)!!~
I!!ISO J
, UJ

Hi.?
'1\)9
(I.MJ
O.24Wm I
4Il.3 l
~~:~J'I
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~WeIl~,.
_·lM· _·22
lH.S'" f2041

Tabla 8 ICOI'l~l
A~ RelWite 10 cna,.deriza VlRbIv ImfMI;c1ldSoIl

Erie S1rm F_·MeP SiU

11400 j

$,0 j
3&70

lO25 •
lUll J
1&.5

1&30 J
0.84 J
IU41,1J
200 J
L4W

2Ul
6' J
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Table 9
Monitoring Well Purge Data
Erie Street Former MGP Site

PurgecfGiJlonl
(CUmulative

Tolals)
pH Conductivity Turbidity DO Temper8tu1'8 ORP Salinity

(S.U.) fm81cml INTU} (mll/L) (C·) . {mv/.' (%)

Page 1015
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Table 9 (continued)
Monitoring Well Purge Data
Erie Street Former MOP Site

PurgedGallonl
(Cumulative

Totals.
pH Conductivity Turbidity DO Temperature ORP Salinity

(S.U.) '(mSJcm~ (NTU~·: fll'lCllL) (ee) fnwlsl (%)
,w8I,1IW-1D

Page2Df5
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Table 9 (continued)
Monitoring Well Purge Data
Erie street Former MGP Site

PUIlllcl Gilions
(Cumulative

Totall)
pH Conductivity Turbidity DO Temperature ORP Salinity

(S.U.) (mS/em) (NTU) (mall) (C·) (mvI., (%)

o 7.08 3.27 15.1 1.0 7.5 _~ -184. 0.L
1 ,- 7.02 3.04 13.-9---0:0--' 5.5 ·~~. Q·.1_

-- --·3-·_·-..··-~-8:9s---"2:"9i- -18~6-···-1.46 7.6 -t60 0.1=_~.i' 6.9"8-- 3.13 '--'NM- NM --- 8.4-'- --. __-i~- 0.2 -
___ ~.. . . Mon'!Y.'ng Well 1fW·18B -.-

a 1.35 35.1 7.2 0.1 9.0 -41 2.:i!
1 7.38----3S:s-·--7"'"j·--·~·---10.6 ---., "'-66'''-2.2 _.

.- -_.5---'~··· '---~4-1-'--'--35:'-- -----·1e~2----··· 2.60 '·--1"1:5 -- .. "'-..&1- ~"-.--2.2~·-

Page30fS
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Table 9 (continued)
Monitoring Well Purge Data
Erie Street Former MOP Site

Purged Gallons
(Cumulative

Totals)
pH Conductivity Turbidity DO Temperature ORP salinity

(S.U", 1mB/em) CNTU) ImaiU (C·) (mv") (%)
IIIonItorina W." MW-218

_.__ E J~.~ .._Q~.98 . _ 3.3~t1 __ ~_ ...._~_-~.-53 0.0__
2 10.15 1.07 9 1.02, 12.8 ~ 0.0

·-----5-·-----~··'0.16---- ..{07 .,.-- 10.i----O~92~'-~~13.0---·--·59 ---·o~o-
---'0 10.03----'1.06 ---11)-.-----' O.57·-~13_9--: ..---46 '---0.0-..~-,..-_.-.---- --_._--------'-'''---'''-'--''-- .-_._~_._-_._.------_.=;--

15 9.55 1.05 45.1 0.11 13.9" -36 0.0
._...-. ··-2Cj'---- - t-.5C- -1~~_S_-.:.=!j~Q___=__.~:.oc;i -~~14.~ .10~., .0.0 _.
,__ 30__ ..:Mete!!~bI!.~~i1~re~!n~~lm8 . . _ .. . 0.0 ._

MonItortna well AfW.22A

Page 4 015
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MonHDIfna Well MW-ZlB

Table 9 (continued)
Monitoring Well Purge Data
Erie Street Former IIGP Site

PUrged Gallon.
(Cumulative

TotalS)
pH Conductivity Turbfdlty DO Temp.rature ORP 8allnity

(S.U.' frnSlcm) (NTU) - (mglLl (C·) (mv/a. (%)

_____,_.~_.__ ._?31 ,_, 1.19 ,234 0.7 14.2 -38 0.1
4 7.33 1.10 103 O~4----14.3-"~·--49 0.0

-._-..5'-----7.32'-'-1.08 ---. '·54.5~'·if'3-·--·-T4r--' ---55'--'-0.0"-
-_·----·6---~-7_32~,"-'1.07-"-. --4f.4- O~1'---""14."0"- --=56---~O:o--
"-'''7' -·· ..-Y3-1--1m-·_··33.2'-·ifl' '--"--14.2 ---=-68 6jj--
_.~8--'~ 7.31----T06---~-.1--(f1j1-'---"14:'2 '=59'--- o.C!-=-

IIonltlOllnll W".,.arw·25A

Note
NM - not measured
1 unable to measure parameters due to groundwater Impact.

PageSof5
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Tilbkl10A
Groonl:fwl!l:1tr AnIIiytll:\ll!l Rftlllbl Fnim the ~mllllrdl!ll'l A and ElZone'

Erie StrHt Fol'llNr MGP SIte
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Tab!. 10A (C4:lfltlnuodj
Groumlll'l'lll~l' AnllltytlQi Rftlulm From the OverburdMi A Ine! B: lomIli

1::110Street Fl'lm'll!ll' MIlP Sl~
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Tabill10A «(l(InUm~mI)
Gmi.ifllM~ter AriIIIIyt;laI R!llill>u~ From the OwrimrOOn A lIlnd B ltin8$

Erie Smml FOnMl" MGP Site
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TIlble10A (eontlll~)
GrouM'mAter Analytlcal RellllJlts From 1M Owrburo&1l A and 13ZonM.

Eli@!StrMt FlWl'l$f UOP Site

~'.:=.
iAa.i
~m~~"-'--
Mllllil_
~;y'NICk& .. -.
~
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TI:Ibk'l1011 (contlnmKIj
GfQ~l'!dw~ Awlal)'tlC§llI RQI.lIts From tOO Owfbl.lnWl'i 11IInd El ZOM:5

Em S~t F~rMGP Sltq,

f'Il

~iUm
ciKiRi 0Iin-~ ...
~~~-_ ..•...._.~ .._ ..-
CIiiii~~·---_·_·-

~- ...-. "----- -
lroo
LIllid--
~~~~=~=--=:'-!/--':::--~_._--~:"'---

~.
~_ .... -
iiii"- --~ -~--_.-.
~,-~-~.
C)'1Inlds, TollIlI
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Tlllbkl10A (continued)
Groundwater Analyth::-IIl1RGliults From ttm Owrtltlrd8n A and 8 :loll'"

EM S~t f;omlflr MGP Sitfl
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Tabl010B
Groondwiliter Analyti©<lll ~.alJlm From the Shallow Ikdtoek

Erie StRet Former MGP Site
~~=>2"""I).,....,r--::~=--r----;:==;o;:----l

parlmlllll of EmilIOOnm;1I!l ~
lily CritarilII

PaL·~~Umit
NIS • NOU3Ied Stmdllro

hW:!tll:l ~ • Rewtt ~llIIe h~twr of NJDEP CltisIIA GWQC or POL
, 2mitl111'1lJo1dllrnlltllilcum Iilr ttIlln the of NJOEP C!Ult ,,'" GwQC or I"QI.
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TiliBble 10B
GroUlldw<lltm' AI'II'ItytlCai lRuulls from the Shallow Bedrock

EM SUNt Form~r MGP sttG
NJDe' CIu51!1A

GWQC PQl.
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Tabll11
s.dIment s-nple ....... ry Table

Elle sc.-t FOIIn8rMGP....... AI\ItykII 8l1li •
TNfIMOl T-.ctl""- YlIn_Num_r SIm.~- '-'

TrwIUI;\ 1 DowI""BWI.ofllw III A_ Bridge WI o,o-~.O:.S~T TR'",A 10.0-0.11)
ApproIdmIl8Iy tWlO l81li cIownIn8m or 1M .-11m bouIditry 1.0-2.0: SEDIao£MT & LEAvES,lIime .. and Ine Nnd,

..

of lhlt EdlI SIIwl ror-rn. MGP .... 2.0-3.0: SEDIMENT & LEAVES .. IICIIl8 ...... fin...net ... ~ . . ..

Hi! BnMn, SILt•• iIo,N1nq,. ~ ClIkIi iIoieii. . "'Il#~ --3.0-3.5: B/aIIIln ..... dIrSAf'lD, ..... ram.1IIId ___ 51 IIId
l-.lcodar. 1TA1.1B '4.5-15.01

a 9,0.0.4;.~IMENT, nol!fbI.no~~~,~ ...._ ~~1~ 1O.lJ.U)
0.+4.4: BlIck,IiIy-$~~~~~~Vl:!S~' . TR1f2B 11.a..t.o)
4 ....... 5: e_ SAND, GRAVEL. Bnd SlL.T,IIICldII8llI _py adar,no ..... 1
Im.ctIllllItd,

n 0.000.3: Bleck, very tine IIly-5NoID • IIOllMlI8lMla. No odoq. or
vIIuIIlXII'IIImInIllDn 1'Illl8II.
0.3-0.6: Gt8y.~Y. NoDdlR·a ..... ·~iIoIicI.

" . . TR1lt3A. (iUrO.5)
05-2.5: TIU., NOaiii:ar or iliiwl coilIImlllaiiDii noieici. ...' TR1~ (2.0-2.5)

H 0.0.0.8; SEDIMen',Iio odaIt or vlIiiel canijininebl iIiilBci'. . ' TR1"" (O.D-G.5)
0."'.0: Gray. IIII)I-Ci.AY. No 0dCn or!fllulli canIlImIn8lIon naied.

TR,I>4., (1.D-UI1.0-2.0: TU.. noodor or viIuIl ciiran"lllirllll1la1. " '
.... 1CII2 Appladmllely 216 "lbMIsIreMI of 1Iw 181Wn IxIundBry 1\1:1 0.0-1.0: SEDll~E~T,noCiliifar . noIlId. TR2I1I1A (0.0.0.5)

Gllhe Erie SfI8It former MOP II1II. 1.0-1.4: ~IC WA~ 0--). no~or"" i:antam·i,n.iiannalIId.
1.+4.8: no odar 01viIuII aIIII8lnInIIIIa IICIIlId. TR2lI-1B~W.21

112 O.D-O.3: SAND.-Jd SL T, no odar or . . '!QIIld. TR2t2A (0.0.0.6)
O,~,5: coer- SAtD. naodararvlllulllllllll8n*1llllOn naled.
0.5-1.3: FIne 10 rnlldUn SAN) IIIld GRAvEL. naodar« __ 1CllI1lIminatian
!did,
1.a..z.3: Silly. very IIIle SAND. no odor III' viluel CIII'IlainIneit noted. TR2IZ8 (1.3·1.8)
2.3-4.e: DIIItt bIaok SIl.T IIld CLAV.n.a.a.nte IIlIIIIBr r_1nIi 1elwelI\

0113 ~~Ii: B_'*'/_8lll>tSE.DIMEI'IT. nailc!-, na~~I~. ~(O.~.I5)
0-2.&: TU. No odar or ..... eontemInaliDn noted. TR2I3B

84 o.o.o.~ SEDIIo!ENT. na0dar8.no1IIlIlnlng.. (PID,Wl.Pll'l"tJ. TR2l\I4A (0.0-0.5)
0.8-3.8: ~.1Ily dlIY"'lII'fIIlll: rne_lmabl), no odar,110 IIBlniIlQ.
(PO 0.0 ppm~ TR2IMB
U~.1:TIll.lIDador 00.-

rtlllllHdl Adj.-.t to .... 1lII1IIem IIallllllelyof" E" SIreetram. MGP N1 0.0.0.& u~ bIwn. h elIIy-SAND will me J'8IIcIw IPVII. Ne>odora or TR"SlfA'IO·0.0.6)
1118BIId.. City of EIzebeIh 8ewIae TNlItmenI PIlIlIt "~noIlId. ..,.

O,5.Q.I: GRA\IEL, NIl adcir« vt..i CIlPIImIneiion noted.
rR3l2Bi1.0-1.510.0.1.5: TILL. Na Odor Or tIlIuai lDIIaminsiian natIKI.

ff2 0.0-1.2: SEDIMENT. lIDador Dr .... COIIIllmInlllDn IIIlled.
1.~U; DeIk bom, .;.y line ~~.1OIIIe III'QIIliC nlet8rt.I (Ieeve.. _
dIy), tIghI-.ropy 8IIIIll)'drocerbon adDr ..... canlBlDnIIiCCI.

2.H2:FIn,~,.-rIB thi lIf'IIWti; piDi i:ii~8\d _.4.9.
''TRD2Bi4.3-4.1l}S Bnd ccIar.

a lI.o-o.8: Sily&ndy IT 1IwwiIIan~ lnIa .illy OIQ8nlc
m...... jIeeva) (PlD 10-15) TR3iI3A(O.O-O.5)
0.8-1.0: ollt~ictMmR.~VES):~b1~ih~ (Fi.ID1~pPm) .
1.0-3.0: Bleck, 1I8IY11M IIiIy-SAND, ltIIId8Idl_py odor end potWIIll8
~CIIIDr·IIDVisulll~ __
3.0-3.2: =n:.::'t5~=~1IIlon, ,(PtOb.~Pflll1l .~~
3.2-5.5: 1iIIlI. I0I1l8 1!ItlIU1lund, "- QIlIveI.
$WIIIIlp\I odor. No villJlIIlDI!IlIIIIn8IIC .5-4.01
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Table 11
SedIIMnt s.mpl. summary T.W.

Erie StrHt Fonner MGP

s.nn-t
T,. .... TI'IlIHd Loc:riDn ~Nllltliler n

Tr-.otJ M 0.D-1.0:~SEDt.ENT, 1IIIIlril •....,~> MMlPYGdor. no
tcaatIn .... 'fl .... CllIIlIImll1llkln 1IGl8cl. (PID 5.0-20.0 ppm) TIW4A (0.0.0.5)

1.0 ...'-0: Black,.-,.seDIMENT IIIIlI ORGANIC MATTER ou- and 1IlIIlS}
lrInIilioI*IlIlnio IItilI bnMn, 1iIIll-.sAND. heel ~ 0IgIIIlk:"'" (IelMIs lIIld
1CCtI), IWImpyocklr.1lO1rillI.IlI ~~. (PlD 0.11-:8•0 ppml
4.GS.6: TIIl1lFllV."e ~~ ~ I'MclIum und end pwII. _mpy ocicr. no

TFt»lB 14...... 5\...... CllIIlemindDn IIllIeCl. 0.0-3,0)
T-.ct4 Adjac:enllo the cenlrII poIIion GIllie ErIe SQvt ramer MGP t, 0..D-2.5: ..... SEOIYIENT. "JiqIidy". Rong ~ adaf_ TR4I#1A (0.0-0.5)

.IIIKI .. CAr at EIizaIlIIh Sewege T...... Plant. Ddllr. no ~I ~1Ii,1ii18't!Jll noIIi:I (pID lID ppm)
2.&-3.5: BlIck. IIIly-EDM!NT Mid h 10 medium SAND. 1IInlIIg-
dlII:arI1IO&~. no vllU8I CIIIllIImInIlti tIllIed. (PID 12 ppn)
3.5-5.5: Te..".,. medium SANti. ioN dBI1llltillld Inlt Mnd,.-ilp ador. no

TAWlB 14.5-6.0\.... oontemiRlllllln nalBd. (PID 3.5 ~)
Il2 ~.O·o.s: Blick, SEDIMENT."IiCp.IIaf'.1b1ln8 -._ador.flCI'fI.uaJ

conlan*l .... noI8d. (PID 30-70 ppm) TFMGA (0.0-0.5)
0.8-3.5: Gray. medium SAND. _line ianc:I. -1lY odcr. nO \IIul
c:onlen*Ialian naIBd.
3.5-4.8: a-.~TERIAL IIlCIoRGAi>ic MATTER (lI8clllnpaIlnO)
SlIIIlT1l'J'ocIar. no villi" CUi,IIi" •• IIoo, 1ICIIBcI. TR4II3i 14.ll-4.$}
4,a-::i.3: R8dllilll-blo'M1. 't'eIY1Inlt IlItySAND .... d!lyand 1lnB fg mBCiUn
1_....--_. odor end 110'" CllIllIInk18llD.

A 0.0-1.11; Sr.:k. SEDIMENT. ·I~. IiCIIIIIIlI'llI/lk: ma1I8r (40% _), tlDIIllt
VII\' fine .. nd.1t/uIWiJ cIecomPClliIIgIIeIr.r 1dIr. Ilighl t.t:iP odor. 110wIIUII
canI8rninBllDn nolBd. (PlIHS.75 ppm) TR-W3A (Q.O-O.I5}
1.~0: IIIaI:k, IIiIIyoSEDlMENT.same!InB '0 CDIII1III unci. irBCe gr8\'l!II. no 0Cl0IS
or Ill .. CIil1tlil'nifl8lkln naIed. (PlD 1& ppml
2,D-3.0: BIBck, SLT and ORGAMIt MATTER (Iaavee). ~ dIcomIJaItinII
odar. no vtIUIl comn*1Blkln 1ICIlId. (PID 30121lPft1) Nc*I: ThIn 1..- 01 PeBIBnd
.. (plBstIe) nolIId .. 3.0. TRU3B ~,6.3.o1
3.0-3.8: fteddIIh~. SilT. some .... And 8nd ~.lnIce c/lrj [TU).
MMIlIY odor noI8d and IIIltIt ~*'" ador noted. no lMuaI CIIllI8miIl8llon
1YII8d~iPID 0.003.5 """,1.. .D-l.O: 8IaCk. SSlIUB'n'. "Uq1Jdy". a1rlIng _ cdDr. poaIIIe aphBl we
lIdar. (PIC 20-25 ppm) _ . TR4f4A (0.0.4.5)
1.0-2.0: BIKlc. SILT 8IId SANO. __ 10 II'I8IIum QRMII. IM/lI\'lPY odCIr. nD
........ c:onllIminBlkIn noteel. (PlD 1D-1f>ppm)

2.0-3.5: BI8ck, Sl.T Bnd a.AY. _lln8111'd llnd gnMII. iIlrlIng -.npy IlIIDr
TRMABIZ.o-2.S\IIId acklr. no ....... cantlmlndan naIBd. IPID 0~.01·

IJnMBGtI AdjllcenI to IhII ~ IIIIund8ly oIlhel!rIe SInIIII flInnw MGP .1 O.o-o.:i: ORGANICMATTEft (~VflDlI1IIlOn, -.). NQQIIOr lll'
Ib ..... CII)I of EizatIeIft s-.T.-...n. PI8nl. VI&llIlCllll1BmIlWial! naI8d. (pID 7 ppm)

O.l5-U: Mlldlum SAND. $Oll'IlI1Ine 10_ And. "-n9Y DdDr. nO vhuBi
~ noIlld: (PID - ppm) TR5I1A (0.3-0.8)
1.0-1.3: Ill8c:k, SEDIM!!NT. OIgIIInlc, m ...... 110octor '01' lIIsuIl i:;oirtalriMlon
J.Il*d. lPIO Iippm) ., _....
1.302.3: ORGANC MAnER (decoIIIpoIi~~. 1IMN8tI.11IDIs1. NlIIl11Dr
or vIIu8I CllIAbIminIIIclIlClllld. 4PID 5 ppm)
:U.s.6: BlIc:k, SEDIMENT. orpnk: root, ~. nO aiIm' Dr ... c:oniBmlnatJon

TA6lJ1814.5-6.01nalBd.IPlD 15ppm)

P8gtl2014
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Table 11 (con.nuecO
SlMIInlnt s.mp. Sunnary Table

E.... StNet Former MOP

SldIlMnl
Tf8MMt T-.cIIAcdan VIa.- NUIber

' ..... MGtI 0.0-0.3: Black.. dou:) TTEl:a ( 1BlwMJ, noodlll'or'lillUll

lc:onlnued. cootamlnallcn naIed. 12 DIIIIII
in

0.~.5; BIedl. seDIMeNT (mud). _ 0IPfIIc nwIIIIr ~ lII1dllIOIs). IIIltt
-.n on !he __ (O.0-<I.&1.1lCl1/nlllll ........ ,4XAi1IOtlodar. (pD 10-40~) TA5flA (0.0-0.3)
2.5-5.0: D8rk bnMn lDbid. IMllMno SAND. __ nna b cDait und.1IG/d
hydracnon odor. no vIIuII oontarNnaIiDn 1lIllaCI, (p1D 111-12ppm) TR5'28 (2.3-2JJ)
1,1>6,5: D.rk ~.lIIIIri= CLAY, ilgKlO I'IICicIn1e ~ ~
MGP - odor. PID.

113 o,o·U: B1llCk. ,lining arpri: odor. no"'"
~nP8llDn naIIId. (PI) T ppm). ... .. ....
O.4-0.e: PEAT( dtIllIe nlGI mall. no".-IIIIII' dIlIII CXIIIlal'rlInIl noIId.
~.OjJppn) . . ... , ., .... •. ". TR6I3A (0.0-0.5)
0.6-1.2: eaa. SILT and c:oaIN GRllVEL. IIlIXIInIllI argillic del:OiftlXllliGDII0CllII'.
110" InlpIIIU notN. (p1D0.0 ppm) ... .- ..

1.2-2.4: o.Ik bnlwn 10b/lK:k, CXI8I88 GRAvel end medium SAND, mode~
omlllllc~ OCllII',110Yllull ilnililClllllOtad. /PIC 0 rxml TR5II3B 11,0.1.51

M 0.0-0.5: 1lllIck, • _ arpri: m'" (leeVlla),lII'Oilnlc
dtrlompaIiIIoI. odat and IllsfIt "-' 0lI ~. (p1D 16-20 ppml . TRliIMA (0.0-<1,5)
0.5-1.3: Ilfack. GRAVEL and Iil~, mocIenIIlI cIIwi'llpOIIIlal odor,
no...... c:an1aI'l1In.ao IIGlIId.
'.3.2. t: eo.. ~VEL InIlMd1urn SAND.__ line end CIIBIU -id.
IlIlId.-lIleCll'QllIllCl~ tIId IlIJi*Im ~ odor,no vllual

TR5tI4B r1.0-1.5)~nol8d.
r~. '-'Y300"~01"'_ boundary llI1 0.~.4: s .... ,lIly-S9JIMENT elld piec8d of WIllllI. 8IWII ~ end slight TRtI#IA (0.0-0.5)

of !he Erie ShlIt former MGP alii. I1ydnlC8dlC1n odor. (PIc G-5 pPni)' _. . .
0.+-11.8: oaIIl ~~ derk 1Huwn,IIIIly-CLAY, mo1tkId MIh ~~)ot 0fIIIIRIc mIIll8r

TR8tlB '4.0-4.61IOlIlsIlee¥llI odor. no _nino. lPIJ 0 oom
G 10.0-0.5: 8IBck. • veryllOft. No Dlklr Qr ..... con18Il*I'lioII noIild.

(pIDOppM) TR8f2A (0.0-0.5)
D.6-8.0: Dsdtll'8YlD black dIlIlI bnIwll.IiItY-CLAY. with WliRI oiOllllllllcmatt.

1R6I28 14.0--4.!!\1lIlIIsIIB8vllI' odor. no Il8HnD nollld. IPID 0 rxm\
iI3 .Q.G.ll: Black, 111Iy-SEDIMENT. _~. IIIg1t1I1)'11la:111bon odor and

-.py odor, IllII' IA8u8I canlIIminaIion noted. (PI] 0-15) TA6QA (0.1)(1,11)
0.6-1.0: Bl8cklD~. 8IIly-ClAYInd PEAT.~odar, no 1IIIIr*lg noted.
(PlDOppm)
,.~~lD b1~~~Y. moItsed Nth organic msuer (1IllltI), no aden.

TR5#3B r.l.,5-4.01no . PlDO
1M 0.0-0.5: BIId,SEDIMENT. Wlry 1ooIe, -p¥ odor, no --. or 1llII_

(Pm 0-5 ppml TRYoIA (0.0.0.5)
0.s.3.5: Gnr,(11; ilIIa:k, ~AY willi DrgIlIlC ITlII1Iei- (nXIItI). no odor, no "'lnln,
noted. (PI) 0 ppm)

3.5--4.5: D8fk gray 10 blICk, ~IlT. no 0CI0n 01' 1It8Inl"ll noted. (PIO a ppm) TRllIN8 (3."'.0)
4.5-5.0: BroMl. tne, sllI)-SAND. _ dIly 8Ild I'ftii Dl'VtI. no ilBinlng Ill'odor.
(PDOP$lll1I

Pege301'
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T... 11 (continued}
Sediment B.mp" Bwnmlry Tlble

ErIe .... t FDrm8I'MGP

.... I~
T......... TraMICt Loc:aIan VIbraCllI'4t ... - -.

T_tT Awiilxt"' .... V540 felt upAMm III lMlnIlIm IIcIunc*y III 111 0.1-11.&:DI ....brvwn. ~.~yanG ROOTS. ~l!"JII1IPYadllI'. TR11l'1A(O.0-0,5)

ItleEIIiI Street former MGP ............. IN NJTP Illd No IIlIUlll CllllIlnIlnllliDn rJDIId (PI!l 0-71 _ _ __

AlllnlicAwnue~ 0.&.1.5: G~. CLA~._11111111l1li lIf8\IIl ~. no ~ and I\Q alDr.
lPD 003ppm)
1.5-4.5: BIGMl. SILTIClAV Md IInI!lIOClIB~ .GRAveL ..rUI/PI) 0 llIIIIIi TR7A11B /3.0.. 3.51

112 0.0-0.1: BIM:k. SLT sIgM ~dxIn odar end .."." adOr. No
wIiIUIl COfAn!In8tIon.noIed. ~10 P,PD1) _. __ . . ..... __
0.1-1.11: BIIIck. IInI tlty-SAND. _ agarlk; 1IlIl1eI'.1OIIl1!l line k111ll1d1um
gr8\II!ll, heIYy"'" [gray metIIIcJ. I1CIAIIIlIuII prlllb:t. AsphII-liIut adllI' (PlD
.0.>2001 R8fuslIIII1.5. TR71112A10.0-1.111

13 0.0-0.5: FIlllllIl 001 .... SAm) IIId IinIt l;iRAVEL, 110 ~ ~ -.mpy odor.
No vllUBl <XlIllImInrian, (PID G-4 ppm) TR7ftA (0.0- 0.5)
0.5-0. 7: ~.llIIt\'dA v. tnlnlllIonlng Inlo PEAt. --w cdOr. no 1IIie8n. no
IIeInlng. (PIC lI-5llP"1)
O.7-1.D: PEAT (PIDD)
1.00.D: Silly. *ilYORGANIC .. iTER (leaves n nials). ~ II--. and
IIIllinIng. llIilhIItoclor. (PID 4O-2llO)

SO-3.3: PEAT.IID"'IngGl' __ .IlllXIIrm~OdOl'. (pID Q ppm)

3.3·U; 111...-~DBnd ROOTS'_llPt~=~nklg, __ •
TR7*lAB (au.81adlr. ID 70-)0 RIlc:k in the liD al1I"8 .

II' 0.0-0.5: FInI tel CDIJI8 tne GRAVeL. lID ~ dghI_1IIp)' DdDr.
No vtlUBlaIl'II8ml~. f'IDG-4 ppnl _. _ . TR1lMA (0.0- 0.5)
O.5-0.T: Glv\I.IIIy-QAY,1ran1llllDn1ng inID PEAT. SWilIrrwadar. no --., no
~fIlI.IPID~ppm)
0.7-1.0: PEAT (PlO 0)
1.0-3.0: Silly. cle)ef0RGAN1C MAtTER (lllavw lIld'f'OOISJ,1IlOder* "-.-.d
sIMling. uphill •. (PIO 40-2001

3.003.3: PEAT. lID &f8Inlng1l' shaan. moderI1e ~ adIIr' (PIO 0 ppm)

3.3-<f.1: Blalliftll"SANO III1dROOTS. _II .. gnMIl.1In¥y lllIining. et-n.
""""".·lIke DlIor: IPD 70- >2001. Rock In thB iii) on", ...... TRn4A r-tll- 4.11

Note
1 Deplh lrJIenraIllIln IIlet beIaw Itle balIDm allhe rivertIud.
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Tabki 12
Sediment Analytical Dam

Erie Street Former illiG? Site

MmIm> ~
Wlmenl S<lidlment

Pil~r ERl" 'EmIl
:.~i

NlS ?-Il.l> 0.2 J 4.9W, 3.8 UJ 0.023 J 4,5UJ 3.3
NLS NUl 0.53 J 4.2UJ 451UJ: 0.2 J CUll J 0.031,1 4.5 UJ 3.3 l)J

NlS NUl 4,2W; 4.2U; : 4.9 U;' 1.2..1 ll,lIW 0.017; 4,SW 3.3W

NlS NUl 0.75 J I 'UUJ <I.QU! ; 0,18 J :UIW :UlW 4.5 UJ 3.3U1
!

NUl Ni.S 4.:OW 4.2W 4..llW; 4.2W 3.8 UJ 0.003; . 4.5 UJ 3.3 UJ

NLS NlS 0.'1'4 J I 0.49 J i 0.29 J U3J I 3.8 UJ 3.8W 1.11,1 J,3 UJ

4.11UJ j
I

Ni.S NW> 42W' 4.2W' UWi 3.!lW 3.6W I 4.5 UJ 3.3UJ

NlS NlS 42W; 4,<ZW 4.1l !JJ ; 4.2 UJ l 3.5 UJ ,UH,lJ I 4.5W 3.3 UJ

NUl !ilLS 4.2 UJ i 4.2 UJ 4.IlW I 4,2UJ ' UUJ 3.6 UJ: 4,5 UJ 0.43 J

NlS Ni.S 4.2 OJ, 4..2W: <I.1lUJ i 4.2UJ 1 3.8 UJ OJ)2-IlJ I 4.5 UJ 3.3 UJ

iUS
(WI' 0.117 44 II

0.044 0.84 0.005 J

0.016 0.5 UU
IUl1lJ 0.54 Il4IJ

0.24 ',5o 0.005 J

O.QS53 1.1 0.003 J

IHI !i,1 0.006 J

ll.flIlS U 0.006 J

0.261 Uj OAf)

0,364 2.8 0.004 J

NlS N..S OJl01 J

/illS NUS 0.007 J

0.43 1.6 0.009 J

NUl filS 0.006 J

I1J:1il34 0.25 UfJ

NlS NLS 0.007 J

4.1122 44J'1l 0.005
..~

NLS NlS 4.6 U 2.4 UJ 2,11,1 24 U 0.018 J 0.&1 U 1.20 lVi U

NLS NLS 4JHl 0,056 .11 2.1 U 24 U 0.052 J ll3Q U 1.2U 0,4 U

NlS NlS 4.6 U 2.4 UJ ' ;UU 24 U 1.7 U O.311 U UU 0.4 U

NlS NLS O.()63 J 24 llJ : l:Ull J 24U O.04ZJ 0.39 u 0.04 J 11.4 I.J

NLS N15 .Ul U 2.4 UJ i 2.1 U 24U 1.7 U 0.39 U 1.2 \.l 11.4 U

NlS filLS Zl:U 2.4 UJ 13 U 1m u 8.1 \) uu 5.a U UIU

Nl.S NlS 4.6 U 0.34 J
I

O.QMJ 0.47 J 1.1U 1l..39!J U!U 0.4 U
1

NlS m,s <Ill U 2AUJ' 2.1\.1 240 1.1U 0.3'9 U 1,2 U 0.4 U

NlS NlS 4.6 U i 2.4 W ".7 U 24 U 1.1U 0.39 U 12 U 0.4 U

NL5 Ni.S 4.6 U 2,4 UJ :uu 24 U I HU 0.39 U 1-2 U 0.4 U
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Table 12 (colltinued)
SfldiIMm Ana¥~1 Data

EM StrHt former MGP Site

&!lmp!e ~pUIlftjJl)*
IIbriIM ~ l!UiIltA 1'R11i1il m,lIIV. ml~B TR1~ ml~ TR111il4A TR1#e

lkdIm ..m SlldImWit ((lo4J.5j 14.l>-5,D) (1I-lU) (3.0-4.D1 (1l.o.5j tJ!.1l4.5) 1O.o.!ij (1.50UI)
Ml El'llill rM1O!l "f1'lfl1lJ "fI1Joo I'll RIO 'I'Il/lMl 'l'111M 1I1.'Oll 7ft1OO
NI.S NLS 22U 2A OJ' 13 U 120 lJ 8.1 lJ Uti 5.1l U 1,9 U

NLS NLS 0,48 J 0.78 J I lUll J 6.11 J Q.2 J D.3!I U ,U2J 0.41.1

NI.S NLS 4.11 \J 2.4 W 2.7U .t4U 1.7 U O.::llI U UU (UU

fiLS NtS 0.52 J 0.38 J I MJ 0.00 J 0.22 j O:3il u 0.18 J 0.4 U
NLS M..S 4AI U 2.4 OJ i 2.1 U 24 U l1U O.39U U;U 0.4 U

M..S NI.S lUll J 2.4 OJ O.15a J 24U U.U O.:l9 U 0.13 J 004 IJ
NlS M..S 16 J 19 J 13 B 11J 5.aa O.311 U 4.4 S 0.4 U
Nl$ NlS lU4 J 0.35 0.7ll J 24 U 1.7 U O.3'lIl U 0,2J O.4l)

0.0022 UJ
0.0022 UJ
0.0022 U
0.0022 U
0.0022 U
Oi;(;42 W
O.oon lJ
,10042 U
0.0042 U
0,0042lJJ
0.0042 UJ
d0ll0f2W
4m2 U
l:I.l1022 1.1

141.\00
OAIl OJ

lIA J
40.5 J
n.14 J
O.23W

Page 20121
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1abl& 12 (eoIlUnued)
Sedimt'~ AtlaiytlCai Data

Erie ~t FOfmlilf MGP Slte

ll84 J
24.5 J

3.5 J
11.1 J

2Il7llO
12.2

6310
2711

0.0087 J

MMM Mal'lllll
SMillliill'li ~

em. ERM
NtS lIltS
III 3m
t·u NlS
34

NLS
46.7 2111
NLS NlS
NLS NLS
C.lll 0.1'1
2iUI !!il.S
IIILS NLS
NLS NLS

1 il1
NlS NtS
NlS NLS
NtS I\1LS150 410
M.S NtS

"

251t!
01SW
1l.22W
2400
O.1l31.JJ
3UJ
00.2 U

31400
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Tabf912 (conUnued)
sediment Anallftical Datil

Erie Street FOI"fI'Ier MGP Site

MMm m:lflA ~s ~ ~ ~
~ ~45) (U.:i.2j 1".5) 13.-5-4.0) (tl<O.5)
!:. 1I71ll:wll Ol'~ w_ 1171lW1i@ 1l111l3lilll

~ ... :;
NLS 1<1 R7 1'17 R7 I'll
NUl 0.21 J (lJ)$!l J oj J lHl93 J 0,12 J R7

NLS R7 0.43 J 1'17 1<7 Rl 1<7
NlS R7 0.1 J 4.1 UJ I'll R7 R7

NLS I'll fly I'll R7 R7 1<7

HLS UJ 0.1 J 0.92 J iH2 J Rr R7

l'lLS Fl7 Fl1 Fll R I'll Rl'
N.S fll R7 Ri R R7 R7
NtS R1 R7 Fa R R1 .Fl.7
N.S 1'17 R7 Fa R IU I'll

0.07 0.67
0.04<1 (l.~

1l.011i 0.5
0.019 O.M
IL24 1.5

0.0a53 1.1
0.6 5.1

O.1:l!l6 2.5
Q,261 HI
O.2oll4 2.1l
NLS NLS
!illS NUl
0.43 HI
NLS tilLS

IHI6:W 0.21}
NLS NLS

4<Vll

1'.1 U 0.19 U' .U' \J .u; U a.HI 4.4 U

NLS NlS 1,1 U O:nlU 1.1U 4Ji U a.3 U 4AU

NlS NLS 7.1 U 0.791) 1.11.1 4.5 V 11.31.1 4A,I)

NLS NLS 7,1 U
I

O.nlU 1.11.1 4.S U 1\.3 U 4AU

NLS NLS 7.1 U
f

O.19U 17 U (tlS J a,3U 4.4 U

Nl.S N.S ~UJ . il.071J a.3 UJ i Z/; uJ 3!1 UJ 21W

NLS Nl5 0.3J 0.19 U 1.71.1 0.46 J 6.3 U 4.<1 V
NlS NLS 7.1 U 0.1'!l U 1.7U 4.S U 6.3 U 4.4 U

N.S NLS 1.1 I,l 0.791.1 1.11.1 4.5 iJ 6.3 U 44 U

NI.S NLS 7.1 U 0.79 U 1.'1' U 4.5U 6.31.1 4.4 U
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Ta~ 12(oontlntNd)
Sediment Analytica! Data

ate S~ fOmll'llr MGP Si~

MWlIli! ~ 'I"R21iHA 'I'm:II2A ~ ~ ~ 1lWI4B
sedlmill1!t ~t (11«0.5) {G«O.5} !1.3-UI 10-0.51 1U-4.111 1ll«O·5}P_a.. em. !mM Wfil:lM lI1iNIN il1fil3IU tl1ill3l\'lll 1I1~ il11ll3lOONlS NlS MU 21 U 3.1 U 8.3 U 22U 21 UNlS NlS 0.2 J 023.1 0.!l$3 J IU3 J 1.'1'.1 HI)

M..S NlS 7.1 U 4.3 U 0.18 U 1.11) t.5U "

4.4UHLS NlS 0.56 J O.M! j OJ1ll7 J 0.3.1 0.91 J O.MJ
M..S NI.S 11 W 0.12 J o:re u 1.7 U

I
4Hl 4.4lJ

NlS I'll!> 0.88 J 0,47 J 0:16 U 0.54 J 0.41.1 4.4 Um.s IIllS 31 J 18.1 2.2 u,) :roJ 12
NUl u· 18 J 0.615.1 o.@) 0.1'1' J

,:tI~·~t~>t-·.~:~ ,~ I
•.>;C,

lHI2U I l'l.Il3 U
0.<l2U i 0.63 U
0.62U O.lIS U

J, •
.-

Nl.S
NlS
NLS
liLS

!HI221

M..S
NlS
NlS
NLS
NLS

O.O!lOO2
0.0022
NlS
NlS

0,002
NlS

0.001
o.~
O.OOCl5

NLS
NLS
NLS
NLS
filLS
!illS
O.ooll
1:1.027
NlS
NUl
0.02
NlS

0.001
o,~
1l,00ll

!illS
13.2
NUl
!illS
1.2

6630
0.66 lIJ

6.1.1
107

0.37.1
':cr~:2T-
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Tabkl12 (continued)
Sadlmant Amliytica~ Data

EM StreiJItFOl"IHf MGP Slta

~s
310
NLS
m
Nl.S
216
NlS
NI.S
1171
51.6 .

NlS
NlS
,iT
Nl.$
Ni.s
NlS
410

Nl.$
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Table 12 (oontlmJloo)
Sedklm'lt Analytical Data

Em; Sl","! formllif MGP Sltill

Marimt -- ~1A ~I:I ~ ~ 'I'IUlI4A 1ll:MG
SMlIMni li*il",.nt \'INI.5) {1.l1-1." !M.S. j:l·w'ot ~.!l {4.K,!

~.,.m.f mi. EM liMO 713J!1O 1~ ~ ~ MI3O/OO

-~~; ..~.;~.' :y="

NI.S Rl i R1 R7 R7 3,4 UJ .UIW 11,3 UJ 4,5 UJ

tM NlS Rl R7 ! R7 i 0,006 J 0.21 J 4.ilw 6,3W 0.24 J

NLS NlS 4.3UJ 2.9UJ 1I1 W: 0.1)79 J 1).21 J 4.11 UJ Il~Uj 4,5UJ

NLS NLS . 4.3UJ 2.'ll UJ $,lW; 1l.003 J 023J 4.IIW iI.3 UJ 4.5. UJ

filLS Nl.S 4.3 UJ 2.IHJJ S1 UJ! R1 3.4 W 4.6 UJ a.3 UJ 4.5 UJ

NlS NLS IV R1 I),;» J 0.005 J 3,4 W 1153 J 0:13 J 4.li UJ

NLs Nl.S R1 11;1 R1 I'll' :UIJJI 4.6 UJ It$ UJ I 4.!i!JJ

NI.S !I!I..S Rt Rl R1 iU 34W I 4.6W UUJ ' UJ

NLS 4,3W
I .uUJ

,
NUl 2,'ll UJ i ill UJ IV :u UJ, MWI UJ
Nl.S N.S 4.3\.1J 29VJ I 1l,1 UJ : R1 3.4W 4.6W 3,3 UJ ! 4.6W

for ,1;(':'
IUS 2.1
1:1.01 (1,17

0.044 O,M
0.0111 0.6
0.0111 0.54
0.24 l.!l

0.0053 1.1
0.6 5.1

0.005 2.6
!l.~1 HI
O.S!l4 2.8
NlS NLS
Nl$ NLS
0,43 HI
NI"S N!.S

0.0034 0.26
NlS NlS
4.022 44.19

NlS NI.S IHI'll! 0,003 J lUlU UlU 3.11 U UIU fI.1 U 2.5 U

Ni.S Wl-S C,MU 0.3-11 U UU 1.$iJ
. i

3.au 2.61.1 5,lIJ illu
NLS NlS l:I.MU 0.311 U llil U 1.6U i :t!lU 2,6 U 11.1 U 2.5 U

fIll.S Ni.s llXi2e J O,3Il U O.36J Uu I
:u·u 2.6 U 6.7 U 0,1 J

O.MU lUll) HIU
" ..

3,lIlJ UU 2.5UNlS "N..$ 0.3-11 U j 2.6 U

NI.$ NUS 4.1 U UUJ, 341.1 1.'6W 1111J 13 U 3JU 12 U

NI.S NlS O,MU 031:1 U 0.73 J UlU n,M J 0.15 J {J.5t! J 0.54 j

lIlLS NUS O,84U O.311 U lUlU 1.6 U :un,j :HIU a,7 U 2.5 IJ

NLS NUS ll.MU O.35U lUlU UU 3.61J 0,094 j 6.1 U 2.5U
NUS N..$ O.MU lJ.3li U I 6,9U UIU ;I.!IIJ . 2.6 u e.? U 2,5U

Page] 0121
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Tabk:l12 (continued)
SWlment Arialytieai D_

Em Str~ fOl'mier MOP Site

3$U

1.7 J
6.7 U

6.00 J
!l.1 U
l.1J
40J
1.5;

~A TIU#lIiI TRMD. ~lll
{MJ» {UM.51 1*-C.51 l4~
1f.!1OO 7I3lOO 11311l!l 01!OOJllll

NlS
lU
MU'
Nl.S
NLS
/il.S
Nl..S
NLS

ttLS
NLS
NlS
NlS
N'_S

IJ00002
0.0022

N'..5
NlS

0.002
NUl

0.001
0.0005
tl.OOOO

12 U
0.14 J

2.5 U
1l.23 J
26lJ

0.31 J
11) B

O.$J

13 U
HI J
'2.6 U

0.63 J
2.11 U

llHJ
1.38

0..23 J

111 U
3.2 J
3.3 U

0.111 J
3Jl \J
:U UJ
15 J

0.4 J

0.0021 UJ
O.!lOO44 J
ll0021 UJ '
6.00111 J
o.OO2'i U
0.0021 U

"olu1
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Tab~ 12 (continued)
Sediment Analytical Data

Erie StI'Mt fmmM MGP Site

4$4 J I
1l.16 UJ :

~~'W~
2100 I
\1,185 lJJ :
1li1.4 J .

146 J
4.7 J
1.2 J
2.11 J

5140
3.7

26(l J
11'1.7

O,ooa:l J
3J

135\,1

IHIIl UJ ~~Sl~~dO.2Wji:
1010
IHi UJ

7.8 J
13.1 W

4140
2!t.2

i 12.4 J, 6.9 J ,
~:·'~.j;;;tiEi!ll~ i:::t·
f,;~~W;:'cl""',~'3~100m~l~

r··'··"".t,,~"..·, ; J~ 3MO '

I 397 I I
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Tabla 12 {continued}
Sediment Amdyl:lcal Data

Erie Street FOm'ler MGP Site

Mltrin; Mliri. mG1A
~ 5edI1II1II'I'I iN-51

ImL mM ~
:f('

NlS NlS 5.4 W I
NlS NlS 0.25 J I

I
NUl NLS 5.4 w· 1

~i.s NUl S'lW
NUl NlS 11,4UJ
NlS I\IlS 1,;1:.1
·NlS NlS O.tlllllJ
I\IlS lIIlS 15,4W
NlS MI.:!; 5.4U

fiLS 5.4 U

2.1
C.Ol 0.67
(to« 0.&1

0.013 0.5
O.O1~ O.M
0.24 1.5

0.0853 1.1
OJlc 5.1

0665 .2.~
0.281 1.6
c.~ 2.8
NLS NlS
NlS NlS
ll.~ 1.6
NlS NUS

0.0ll34 11211
HLS MIS

4.022 44.79..
NLS I'll,!;
HIS NlS
NI.S NI.S
NlS NlS
NlS NlS
NlS NlS

~llIne NlS NLS
r;I NlS !illS

llllrlll NLS NlS
NLS filLS

s.~ ifillDale
~a ~ rR4li2B "I'IUiGA TR4lil31i1 ~
14.!l-5Jl1 ~.S) 14Jl.4,5) IfloC.5) {i.li·UI p.1l·:Uj

IlIImI/l3I:I --- ~ ~ KI3iWll ~
~~$~~-~:~~:' .

5!.JJ I 4.1 W: 3U 4.7W 3.4UJ !i.awl ;Zln;
0.12 J .1 0.4 J ll.2fl J 4:rw r {Mil J 5.3 IJJ I 0.13 J

5 UJ '1.1 UJ ' 3U 4.1W :UW s.s OJ : :loll U

5W 4.1 UJ • :HI 4.1 UJ 3.4W 5.S UJ: 2.IHI

5 UJ 4.1 UJ I au 4.7W MW 5.31U· 2.6 U
I

4.7 uj I 0.61 J 2.6 U5 UJ 4.1 UJ au 0.21 J

SW 4.1 UJ 3U UUJj '" i 5.3 Vol lUlU:UW

15 UJ 4.1 W, JU 026.1 . ;UUJ ::I.3UJ 2.1$ U

SW 4.1 wi :ow 4.7 UJ :lAW I S.3UJ 2.8 U

5W 4.\ UJ au (1,13 j 3.4W 5.3W 2.11 U
~-':"'"."":'-'-"';~

1l,111J 10 U 1l.81

5.2U 0.46 J 101J lUll U
5,2U 4,7 IJ 101.1 0.$1 U

5.2U 0,36 J 10 U 0.038 J
5.21.1 4.1 U 10 U lunu
25U Z>U 48\J 0.12 J
is.2 U 4.7 lJ 0.00 .I 0.a1 lJ

5.2 U 4.1 U 10 U 0.2,1 U
5.2 U 4:. IJ 10 U OJl1 U

5.2 U 4.1 U 11)U IHl1lJ
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Tabie 12 (ool"ltinuadl
sediment AnDtytical Dm

erie Street former MGP Site

NlS
IIllS
NlS
Nl.S

O.!l22:7

~1A m4ll'18 1~4II2A
l~ ~l IN.iS)

~ ~ ~
UlJ

'0.18 J
lUll U
0.12 J
CUI; U
lUll UJ
0.74 J
v.Sl UJ

22U
0.22 J

4.6 U
0.47 J
lUlU

ll.Il2J
238
1.1;

ill U
IMl J
3.:1 U

0.72 J
3.3Usau
3.3U
isu

N!..S
NUl

'NLS

ms
!ilLS
NlS
NlS
NlS

NUl
!>ItS
NUl

1l.0IIDlllI U [
o.OlioIla U

0.0024 J

NLS
NLS
NLS
NlS
NLS

Ct0!J(l02
lHl02Z

NLS
NI.S

0.002
NI.S

0001
0.0005
0.00ll5

11.02:1 W
11.021 W
0.021 UJ
0.021 U
Q.l:121 U
0.021 W
O.{iI4f IjJ
C./Hf UJ
O.OOl·J
IUl41 U

NlS
Nl..S
8.2
NLS
NUl
1.2
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Table 12 (continued)
SedIment ~cat Dm.:a

&Ie ~t Former MOP Site

~B 'I TR~ I
{~I ~!lJ,
~!~I
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Tabm12(~d)
Sediment ~"! Data

erie Stmet Fonner MGP Site

WaMe MMlM mmA TR!!#I!I TRliRA ~ m5II4B

~!IIlIMt S!ldllHm ~.3-ll.31 14.lHI,c1 iN.51 ~51 IUl·1.5}

PI. ERIIi ~- ~ ~ ~ ~
,;" :~''i.;\i:'':

filLS NlS 1l.311 J 4.6 UJ 5.2 I)J 3Jl UJ 3.11.1J HJJ

NLS Nl.S 3.5 W 4.11W 5.2 W 3.11W 0.31 J 4UJ

NlS NI.S 3.5 IJJ 1.5J IHI' J 3.1' UJ 3:iw 4

NlS NlS 3.6 UJ J 0,4 J ·3.il·w ;;,1W -Ie

foiLS tolLS iiiuj 4,IlW UUJ 3.IlW s,1iJJ 4W

NI.S NLS 3.5 UJ 0.2:4 J '5,2 lIJ 0.4 J a1'w O,~J

NlS N..S o.o53J 4.11 ilJ 5.2 UJ 3,11 UJ '-i1W 4W
NI..S NLS 3,5WI ,UW 5.2 UJ :UiW "ilW 4 (1J

NLS NlS- :UiW! 4,1} UJ 6.21)J 3.11 UJ 3:1W 4 UJ

I'U NlS 3,5W' . .HI!); 5,2W lU.UJ 3,iw 4W
,".

0,16
0.01

1l.()44
Mia
all49
024

O.re53
0,6
0.5
0.261
O,3M
NlS
NlS
!U3
NI.S

0.0034
NLS

4,022

Nl..S 2.3U 1Il.3 U ill U :HU 2.2 U 0.4 IJ

N!.S ;l.3U e.3U ill U "3.7 U . :i,ii \J 0.4 U

M.S 2,3 IJ e.;;; U 161; 3.'1' U 22 U 0.4 U

NtS 2.3 U e,3 U ill U 3,7 U 0,32 J OAU

NLS ~Hi 6.3U HIU 3,1 U 2.2 U 0,4 U

31 U 111 U
.. 11) ti 11 UJ' Ultl

NLS 11U
NlS 23 U 12J 0.51 J 0.2i.1 (Ulll J 0.41.1

fillS 23U esu 16 U ! a7U . 2.21J O.4U

NLS 23 U UU i6 I,l 3.1 U I Z2U I 0.4 U

NlS ;?JU 6JU Ii> U i 3.1 u 0 2.2 U 0.4 U
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Table 12 (continued)
sedll'Mnt Ana!ytlcal Data

ErieS~ Form_ MOPSite

l'!1M!i'Illl lRlllitlA TR!i#1B ~
$$IIli!MllIt 111,,",$) (4.W,OJ tN·5I

~ ~ ~/Oll ~
11 U

2,3
2.2 U

0,42 j
22 iJ

0,23 j
3.5 J

0.62 J

NI..S
NUl
NUl
NUl
NlS
IIlI.S

(t00002
CUl1l22

NUl
NUl

0.002
NUl

0.001
o.ooil5
O,1lI:IlJ5

NlS
NUl
NlS
NlS

(UIll;

UIU
IU J
0.4 U

O.Ofl.5 J
0,4 U
0.4 U
0.4 U

0.ll12 J

140 U
IlJ

21llU
UlJ
29U
2I!U
29 U I

!l,81 J

NLS
fillS
11.2

.NLs
NlS
1.2

NlS
NlS
70

NlS
NlS
IUI
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Tabl$t12 (continued)
S$dimem AnalyUcaf Data

Em ~ Form&r MGPSite

NlS
- 37!J
·tis
270
NUl
21 is
NLS
NLS
0:11
51.1$
NlS

2500
&1.1
5.5 J

l:illOO
2iS.5

1l.4 J

NlS
s{

HlS
34

1'11.5
4l},7
Ni.S
NLS
0.15
2ij.9
NU,
NLS
i

NLS
fiLS

~~ i
,"",' ~,"., ..~.
63100

Pall1l150'121
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Tabla 12 (continued)
SElldllm:lntAllalyl:ical Data

Erie Smm: Former MGP Site

MMIne Marill'il iRillhA ~B ~ m.. ~ m~
SilldllMm ~ iNJI) 1-4,c-4.51 Itl4.~ p..S4.1lI I041il l3.s-4·111

Em. ERIlII W~ O1lQ211lO 1miIG 7ntOO 1i21m 1f:WO
,

. "~"'~<~hi'~~ . ~--,-~. ,~ff.¥!:, .l·p'.'
Nl.S NtS R i R 0.008 J R R R R

NLS R , R 0.12 J 0.004 J 0.13 J R R

NlS R I 0.1'144 J 0.022 J 3.81),1 0.003 J 4.llUJ 4 UJ

NLS NlS iii j O.42J 4.6 UJ i IMI lJJ i:'i UJ ".SUJ " UJ

NlS NI.S R i R 4.8 UJ' IlIAI UJ 5.5UJ 4: UJ I 4 UJ

NUl NLS 0.32 J , R 0.31 J I 02llJ 0.36 J R

Nl.S
!

NI.S R R iii R R R i R

IIlLS NLS R R R I R R R I R

NlS R R 4.6 UJ; 6.e UJ ii.5Uj I 4.IIUJ.i 4 UJ

NlS R R UUJ ltaw 5.5 UJ 1 IUl UJ i 4 UJ
.~~·"§~oJ .:..£_~

(UHl

0.01 0.57
dSU

!t044 0.64
'fU IJ

IU)16 0.11
UlJ

O,i"9 0,54
ail U

(l,24 1.5
0.005 J

0.0853 1.1
lUU

0.6 5.1
0.005 J

0.005 2,1l
IUlll9 J

O.2!ll Ul
as IJ

0,384 2J!
as II

NLS NlS
(UI U

NlS NI.S
0.5 U

0,43 HI
rUE Ii

Nt::; NlS
0.5 U

0.0634 0.25 0.5 !J

NUS NlS 0.5 U

4.022 44.m 0.019

;~'l!r"A>", .J' ~"~

fiLS NUl 2.4 U 11.012J 1.4lJ 0.032 J O.lIUJ 2.1 U 0.5 U

Nl.S
\

2.4U 0.53 U oll3j 0.6 UJ ~.1U 0.5 U
I I\!l.S 104 U

1\!l.5 I NLS 2.4 U 0.:53 U 0.02:6 J 2U (l.6UJi. 2.1 U 0,51.1,
NlS NtS MU 0.029 J MU O.l)7i J IHIUJ I 0.019 J 0.5 U

Nl.S fillS 2.4 U 0.5:1 U MU 2U {l.ll UJ . :1.1 U I).IS U

NlS NLS 11 W 2.6W o.ll4l> J ill U 2.9WI 10 u 0';)22 J

NlS Nl$ 24 U 0.53 U 1.4 U 2U O.IlUJ 1 c.\ J 0.5 U

m.s Ni,S 24 U O.53U HU ZU (Ml l,JJ I 2.\ U 0.5 U

!IlLS NlS ;?4U O.53U 1AU ,HI (l,;5 UJ I 2.1 U 0.5 U

IIllS NLS 24 U 0.53 U 1,<IU 2U O.t! UJ , 2.i U OJi U
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Tabte 12 (continoodl
Sediment An:il1iytical Data

Erie ~ Foooer MGP Site

NUl I\lLS
m.s NLS
M.S NlS
Ntl> NLS
til.$ NLS
!itS NUS

<1.00002 0.000
0.0022 0.027
NlS NLS
NI..S tU
0,002 0.02
Nl.S NLS

0.001 1l.007
o.l:II105 0.006
IH1Oll5 0.000

NI.S NlS
NLS NlS
.Ni.s NLS
NI.S Nl.5

(I·.om (t11l

Sample
fi.!lltiA 'I1'lfM1 TRmA ~a
tN.5j 14.N.S; !N-5l i'I.II-4.5)

!l'7~ 071G21lll1 7W1ll'1 7W1ll'1
11 U ! £iU 2.1l U 6.a U

(l.91 J j U 0.17 J 104 U

24\J 1 U O.S3U lAY
0.14 J 1 U 0.013 J 104 U

241.l II) D.53U 1.4 U

2AU 1 U M3U 1.4 U

lJ.lJl'5 J > 0.004 J 0.53 U 1.4 U
2.4U 1 U 0.53 U

",
(UIII:54 W

R2? '
e.~ uJI
'.om fJJI

:,,;~,;',,'

O.1li>25UJ 0.006II UJ
0.0025 UJ 0.006II W
OJ)(l2l.\ W : O.OO!)II W
IHlll25 UJ i C.O!l38 J
0.0025 UJ :C.OO5Il U
0.0025 UJ I O.ClO!ie U i
OJl'l.lf' UJ, tJ.{J11 fJJ:
al.ltH9 lJJ ! aM1 U :
1l-l1049 UJ ! 11.\1031 J
O.OO4ll UJ I O,lllJ34 J i
Q,0M9 liJ ~H!.:~
0.00«1 UJ 0.0033 J ;
o.~UJ
O.om·W
f.~tiJ

'0 IJ
0.2 J
in.l

029 J
2.1 U

0.25 J
1) B
2.1 U

1l.D!l4 lIJ
0.054 U
0.054 u
O.0S4W

NO

O.0411W
l).~U

O.049U
O.049W

NO

2.9 UJ
Ii.ow
0.11 UJ
OJ~UJ
0.6 UJ
O.IIUJ
OJl UJ
O.6UJgBal

0.00111 J
0.0052 W
o.OO~jJ
0.0086 J
0.0052 u
0.0052 U

~.C1 UJ

. NlS
I ~s

.1
I !ilLS

NtS
~.ll

11«tl I
"o:mw:

~~~
2;40 I

070 J .

IlOOO •
o.~UJi

4.6 J \
222

1l.4Ii J
0.15 J

2.4 U
0.5 U

0.004 J
0.5 U
1l.5lJ
0.5 U
(,\,5 IJ
0.5 U

Mll24UJ
l).oo24W
0,0024 UJ
0.0024 U
0.0024 U
0.0024 U
ll~W
ll.m:IoI'lil U
I).{J048U

Il..rolll U
0,Cil4t UJ
ll.OO4ll UJ
O..mJA u.t
0.&:u4 Ii
O.oo-i4 IJ

.s::.
IlSllll
OJ~1UJ

" J
347
0.5 J

0.27 UJ
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25IlIl
45.3 J

5.11 J
r.1l J

16100
7.5

~
100

O.1l15 J
1•.2 J

UlOO J
1.8,1

0.29 W
300U
UUJ
43.1

. Ml.ll U

Table 12 (wntlnuoo)
Sediment Analytlul Data

Erie Street former MGP Site

mmA muaa ~
10..:1,61 ~4.ll-4,5) (0-0.5)
7J21OO 7J21OO 7!'2NJ

~I
I :;: I
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T.. 12 (continued)
Sedimem~ Data

Erie StrMi ~ MGP Site

s~ IftIIl')aWl

!IIIMM ~ ~A 1ft1'flll 1ft7fiA T~~ Tm'#4B

~ SedliMllt ~.51 j3J:l.3.!II iO·t.!II ~.!ij i3~lj

fORt ERIIl 1)7~ il11@2/M 1l71l12IM 111lO21l1i1 IIflmlOO

flIl.$ NUl 1lI.2W :3.2 UJ 29 J UW 4.1 2.1l UJ 0.13 J

!ilLS NUl IU2J 0.016 J IUIJ 4.21).1 4.2 J O:l8J 0.25 J

NUl NLS 6.2W 3,2 u.i 4.2 UJ
.. 0.043 j 1.1 J00 HOJ

Nl$ w· IUW 3.2 UJ 19 4.2 UJ 84.1 O.1l5t .I 1l.53 J

NLS Nl8 6.2 W UUJ 2OW
1

4.2W 2.1 2.6 UJ 42 UJ

NlS Nl.s 0.55 3.2W 4.2 W 5;' ..
(i3!lJ(t59 J I 0.007 J

!'is Ni..s 6.2 3.2 UJ 20 UJ l 4.2W Ii 2.6W 4.2W

Ni..s fiLS 0.14 J 3.2 UJ 20W I 4.2W R 2.11 UJ 0.09 J

NlS Nl.s 6.2wl 3.2W row 4.2UJ R ::UIIJJ 4.2 UJ

NL5 NLS 0.13 J I :uw 20 UJ 4.2 UJ R 2.6 UJ 0.54 .I

0.16 2.1
lUll 1J-t17
0.044 0.114
(MI1l! 0.5
Il.OHI ll.64
0.24 Hi

0.0653 1.1
(HI 5.1

O.6i>5 :2.11
0..2.61 HI
1l.3M 2.6
I\Il.i Nl.S
Nt!> NLS
0.43 Hi
Ni.S NLS

QOO34 0.:<6
NlS IIILS

4.1122 4479

NLS N1.S 5.51.1 HOU 44llU 0.16 U 20U

NlS NUl 5.5 U 110 U «au 0.111U 20U

!>ILS N.S lif> U 110 U 440U lUll U 20U

NUl NlS 5.6U 110 U 44011 !
0,76 U 2IlU

NUl Nl:> 1>.5 U HO;,) I 44IlU It.mu 20U

Nl.S NlS 27UJ 5::1OWi 52 UJ 21il<l UJ i1 ijJ 91UJ

Nl.S NUl 5.51J 1111 u I 1.11.1 440U 0.16 U 20U

N!.S I 0.002 J
.. 440ll il.1tIlf 201.1

N1.S 5.5U 110 U

NLS !'IlS 5.5 U 1101.1 1,1U 44QU 0.161.1 :WU

!'oiLS Nl.S 5.5U HOll 1.1U MOU 1l.021 J 20U
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Table 12 (continued}
Sediment An~IGaI D*

Em StrMt former MOP Site

Nl.S
Nl.S
Nl..S
NtS
NLs
Nl.S

o.OOI.lo2
0,0022

, NlS

NLS
0,002
N!.S
OXI01

Q,ooci5
D,OOUS

'TIml3A ~

~'l P·~~l
01Jl121OO 1I7~

3.1 u
0,002 J

0.16 U
0,i8 J
0.13 J
0.16 U

J
U

21U
(US J
tiJHI

11.34 J
0.63 J
0.26 J

25
ll.5s J

NLS
N15
Nt$
NLS

Nl..S
Nl.S
IMIDe
0.021
NlS
NU'
0,02
Nt.S
0,001
IU){ll!
a.cOil

OJJ067 W
il,00il1 W 1
0.0067 lIJ I
0.0061 W ;
0.0067 WI
0.00lI1 J .
It.013 wi

Nl.S
NlS
NlS
Nl.s

o.lm-;

N1..S
. NLS

8.2
filLS
M.S
12

500 U I.
35J

'10 II.J
4.2,)
110 U
11IH.!
110 1.I
110 u·

UlUJ
0,4 W
O.4W
0.4 UJ
0.4 W
Oil UJ
0.4 UJ
(lAW

1i.2U 2100 U
0,55 J till J

1.11.1 44oU'
cum J 21 J

1.1 II 440U
t11.,i , 440U

0.3& J 44ll U
0.021 J 44ll U

1).()OO'fflU ,I 0.00tlIl5 U
O,llOO16U (1.00085 U
o,I)(l(l'16 U 1- llOOOO5 U

0.00!l51 U
O.Q00.s7 u·
0.00057 U

0.00074 U
0.0032

0.00074 U

tl.OO34 UJ I
. I'

1l.OO34l.1J I

O.1lIJOO.4 j I
0.0034 UJ 1
0.0027 J 'j'
0.0034 UJ '.,,~wl

0.002ll
0.002 U
0.002 U

0,002 U

0,002 U
'\>.002 U

I}.~/J
o.llD3D Ii
O.OO39U
\1-11009 U
0.00» 1.1
o.~u
(1," IJ

IUJOl U
11.002 Ii

00042 J I
0.0044 J i

0.1112 J '
0.0053 J I

I
!W11 J 1i ' 0.0087 IJJ I

j O.m3W.
l ~f1~ UJ i (l,QIlid w I
! 0.01$ IJJ I O'OO55~\JJ I
I 0.1:113UJ , IlJliXl5 UJ

ill]i.~~", .
i 0.1)1:.1 W I O.(lOO5 UJ I
: IU7 I R27.1
1

0.ll@61 w' 1I.OOU UJ
o.fJINi1 tlJ

Page 20 01' 21

97 U
10 J
2lJU
UI!J
:2ilU
20U
20U
20U

0.0042 UJ
0.0042 ·UJ
0.0017 J
0,0015 J
0.005$ J
110042 W
D..oo.u IJJ
lI.J1OlfZ IJJ
0.00Il2 W
0.0002 W

O.0082W
RV

0.0042 UJ
O,~2 IJJ

O.Gi12 W
. 0.002 u

Cl,002U
0.002 UJ

NO
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NlS

Tabkl12 (eonUooed)
hdltml:m Analytical Data

Erie Street forme.r MGP SIts

525 J
12.3
6.1 J
7.7 J

11.
7.5

<Iii)!)
211J

0.002ll J
11.9
853 J

0.3& J L.2.~~
IM161 U ~~.:J .

72>1 J '
uw I

:I'lL4 I
2lt1l J

em.. -EiI6cI& ~ 1._
ERM-~~Medlan
EA.!.. ERM·1R:m ~OO;; ClasslllcallM MeIOOds Qlrn~\,Im.' loog end ~ 1ll\l2. EPA. 823-R-&2.006

(II) em.. !lilt! ERMviil_~ I!llS Ior~
Nl5 - No lJIi!ad Sla~ IE~Land ERM ~ I!JlMl no! ~ lkiW;!oped for Il1isan.)

U·Not~m~·!lmll~
J-~VIllue
B-I~~·Analyle_~jnl;l!am<
I:l {looIganlcanllljriill!}. ~~ 1$ ~ kI~~ UmilllOl.)aoo conimd RqJired ~ limit (CROLl
N • &limatOO valIle 1% brellkilcMn ~ qtll!liiy COfllrlllll!rlib)
R7 _OM ormooll o11h&wl'flll1ll'l.ll ~ perosnl ~rle$ _llJi.Inij l'lI.!lsicle o1lll1labl~ ooIliroIllml!! lor lI~la~ Ma lI100

10%. UIlI'Mltll ~ msuIIs and reject~-
R8. Thellllllibl.klo<ii'>!lma!llll~fj ~ (MSIMSOI p!lfi'CIlfll. ~ _lIllIJl ~ lhs~ "mils fur lhIa~. YSIMSO

~_leliSlhlln3O%. AlI~-..blllrthls ~-~.
R21 _~~ Ql OOT _s.~lIlIm;ro% Iii_ no OOT .... :;nseniili In- ~mplm.1:Illl. [JOE wS&dlIlilcIOO, tile COOl..

fur [lOT 1$ mjllcled.
Shaded vlllu~ ~ eRllll'ldlDf ERM
1Mb Imlk:ala lh!t tile ~ llmi1; ~ Qm_llwi'l1l1e fRllll'ldlc< ERM

3500
17.'::1 I-

2.i J

3'120
59.5
,UD
9.5 J
6ill J

0.62 IJJ
0.19 lJJ

6520
12.2UJ.

16.3 j !
lil J t
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Table 13
Surface Water Analytical Data
Erie Street Fonner MGP Site

9UJ 84.5 J 2UU
uw UI1J UW

45.9J 47.2 J 48.1 J
calcium 143CXlOJ 143000 J 137000 J
IIOll 322 374 294

1.3 UJ 1.5 J i 1.3 UJ
396000 J i 4100110 J i 388DOO J

iliA 8U I 86.5
2.2J 1.9 J 2.0 J

240000 257000 242000
0.30 UJ I 0.30 UJ 0.30 UJ

57900l J 574000 J 564000 J

5.3 UJ 5.3 UJ 5.3W

1.0 J I.D J 1.2 J

16.2 J 23.7 J 16.0 J

U•Nell dIiKtecI at IIIJOI1Ing tllillIhcMn
J • EsllmnId rabIl

NJllEp SE-3 SWQC" New JerIey DejNr1menI of EnWanmenllll PIclB:Ilan saIIne .... lIIY Claa 3 S&IfIce WIlitr au..r CItIria lrDm
~ JerMf AdllillililaliM Code lNJACi all-I. 14(<:). Apti 1988.

llioDI cangera ~1tlenlodioxi'I ... CIIllICIlMIlItalXllcenlnllian or 0.019 ..... ilthe dlIf*lIII,,-lnhlch SWBis a prinIry_

NLS - toIa Iisled sIBndIwd INJDEP h. /lol dMIIIped SE-3 SWQC fur 1M IIIlIlIyIal
(Ill· ~ IiftIIcI.bIIId hlllllllll8llltrl D'IIlttaI8 a 3Il-dey -. will no lrecfiencyd 1IIlDIIlIIncI1It ar IbM .. deslgn ....

specIIed iISIICIan NJAC7:9B-1.5lc)2.
(/Ie) - CarclnagIl1lc ~ hurrI8Il .... etUlillIS a 7O-yg' .... no frequn:y llf lit ar IIKM .. dIIlgn r-s

spICIIId il8IclIon NJAC 7.,.54c)2, baled on e Jisk ...... llf-.n- re..
SIIIdId v.. · ResUt &1CCIMds NJDEP SE-3 swae. ~ limb In iIab .. a.... lIIaR NlOEP S&3 SW'JC.

Page 1of1
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<I> GEl Consultantst Inc.

FIGURE 1
SITE LOCATION MAP

o 2000

I I
GRAPHIC SCAlE IN FEET

NUl ELIZABETHTOWN GAS
ERIE STREET FORMER MGP SITE

ELIZABETH, NEW JERSEY
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_tate o£ 1!ctJ "C~.CJ1
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS WASTE MANAGEMENT
LANCE R. Hlll.ER, DIRECTOR

CN028
Trenton, N.J. 08625-0028

(609) 633·1408
Fax' (609) 633·1454

Mary Patricia Keefe, Vice President
Elizabethtown Gas Companyane Elizabethtown Plaza
Union, Bew Jersey 07083
Dear Ms. Keefe:

Re: Elizabethtown Gas Campany. South Street Site
Administrative Consent Order (ACO) .
406-426 South Street
Elizabeth. Union County. Bew Jersey

Enclosed find one executed original ACO for the referenced site for your
records. Please note that tbe efflactive date of the ACO i. April 9. 1991.
If you have any questions contact David Sweeney at (609) 633-0719.

Sincerely •.

Colleen Kokaa I AeUng section Chief
Bureau of State Case Management

New JrIfS~ I, II1J Equal Opportunity EmpIor-r
Recyd~P.".,

G
BBA000030
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_tlte 01 .elll 't~.C'
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZAROOUS WASTE MANAGEMENT
LANCE R. Mll.ER, DIRECTOR

CN02S
Trenton, N.J. 08625-0028'

(609) 633·1408
Fax #I (609) 633-1454

Date: -

. IN THB MATTER. OF THE
SOUTHSTllBETCOALGASSITE

AND
ELIzABETHTOWN' GAS COMPANY

ADMINISTRATIVE
CONS!NT
OUEll

This Administrative Conaent Order is issued pursuant to ~h. authority
vested 1n' the COIIIIrlssionerof the New Jersey Dep.raunt of Environmental
Protection (hereinafter "NJDEP"or tha "DepartmentI') by H.J.S.~. 13:1D-1 .!!
ses.:. and the Water Pollution Control Act, N.J.S.A. 58:l0A-1 et ~, the
Solid Waste Management Act. N.J.S.A. 13:IE...1 !! S8q., and the Spill
Compensationand Control Act, N.J. S.A. 58:10-23.11 ~ seg. and duly delegated
to the Assistant Director for the Responsible Party Cleanup Elemen't of the
Division of Hazardous Waste Managementpursuant to N.J.S.A. 13:1B-4.

FINDINGS

1. Elizabethtown Gas Company (hereinafter uEGe") is a New .Jersey
Corporation with its principal offices located at 1 Elizabethtown Plaza,
Horris Avenue, Union County. Union. New Jersey. EGC owns the property
located at 400-426 South Street, Elizabeth, NewJersey, de8~gnated as Blo~k 9,
Lot 1151 on the municipal ~ax maps of the City of Elizabeth (hereioaftar "the
Sitell). The Elizabeth River runs through the southwest earner of the Site in a
concrete channel. Th. Site is bordered by residential properties to the
northeast. east and south•• st:, light industry to the north, a .'torm water
Tetention baa1n and the concrete bulkheads that contain the Blizabetb River to
the southwest and aoute 1 and 9 to the .est. The Site conslsts of
approximately 2.1 acres enclosed by a fence. There are four buildinls OD the
Site. including one office building and three other buildings that contain
debris and construction machinery.

2. BGC leased the property to Vignola Haulag. of N.J., Inc. t a
haulage company.

3. In 1855 Elizabe'tbtown Gas Light Company, a pTedece8sor to EGC,
began gaa Danufacturing operations on the Site for distribution and sale to its
customers within the City of Ellzabetb. The manufacture of gas was
accomplisbed through several processes wbich re8ulted in 8a8. Coal gas was
manufactured through the thermo-decomposition of volatile matter in coal in
equipment called retorts. benches and coke ovens. This process produeed the

NfIW Jersey Is an Equal OpportIJnity Emplaygr.-
TIERRA-B-017786



following by·products and/or wastes which may have included, but net be limited
to: ash, coke, clinker, tars, spent oxide. spent lillie and aDllllOnialiquor.
Because of the nature of the by-products and/or wastes generated, handled
and/or stored at coal gasification facilities there exists the possibility that
these by-productll and/or wastes BDd/or c.onstituents thereof, which are
hazardous substances as defined in the Spill compensation aDd Control Act,
N.J.S.A. 56: 10-23.11 et !.!S. and pollutants 8S defined in' the Water
pollution Control Act, N.J.S.A. 58:10A-l et seg., are present at the Site.

4. EGe alleges that: (a) the eoal gasification process necessarily
included the manufacture of certain materials (some or all of which are the
subject of this Administrative Consen1: Order) which, at the tille of the coal
gasification activities, were neither believed to be. hazardous, nor were
regulated as hazardous; (b) as a result of subsequent changes in laws and
regulations governing envirOlUllentll1 matters and based upon a IIIOre advanced
understanding of the characteristics of the afo%ementioned materials, it is now
recognized that these materials are or may be hazardous; (c) nevertheless.
EOO acted in an appropriate "IIIM.er consistent with their understanding !1Dd in
accordance with the law a-t the time the operations took place. The Depa-rtment
neither admits nor denies the above allegations.

S. In 1901 Elizabethtown Gas Light Company ceased gas manufacturing
operations at the Site and soon thereafter reorganized and became known as EGG.

6. By letter dated August 22, 1983, the Department no~ified EGe of the
potential presence of hazardous Bubst8nc.es as defined In the Spill Compensation
and Control Act. and pollutants as defined in the Water Pollution Control Act.
at former coal gasification facilities, including the Site resulting from
by-products and/or wastes, and/or constituents thereof, from gas manufacturiftg
processes. In this letter the Department also notified EOO that it would be
assessing gas manufacturing facilities for contamination.

7. By letter dated September 19, 1983, EGC notified the United States
EnVironmental Protection Agency (here:l.nafter !JUSEP!") tbat pursuant to the
Comprehensive Environmental Response, Compensation and Liability Act. EGC was
givtng notice of the potential existence of hazardous substances and pollutants
at the Site.

a. By letter dated September 19~ 1983. EGGnotified the Department of
its intention to fully comply· with the New JeJ:S6Y Spill Compensation and
Control Act.

9. Between January 27, 1987 and February 5, 1987, the New Jersey
Department of Transportation (NJDOT) performed an environmental Site screening
investigation on the portion of the Site which NJDOT plans to purchase for the
building of a rigbt-of-way. Data generated from the investigation has revealed
the presence of cadmium, lead and cyanide. Polynuclear Aromatic Hydrocarbons
(PAR) were the. most significant organic contaminants detected in
concentrations ranging from 40 parts per million (ppm) to 3090 ppm in eight of
twelve samples.
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10. The substances referenced in paragraph(s) :3 and 8 above are hazardous
substances pursuant to the Spill Compensation and Control Act. N.J.S.A ••
58:l0-23.llb(k).

11. The hazardous substances referenced above were discharged into the
waters and onto the lands of the State of New Jersey in violation of the Spill
Compensation and Control Act. specifically N.J.S.A. 58: 10-23. lIe.

12. The substances referenced in paragraph(e) 3 and 8 above are
pollutants pursuant to the Water pollution Control Act. N.J.S.A. S8:10A-3D.

13. The pollutants referenced above were discharged onto thB lands and
into the waters of the State of New Jersey (without a permit) in violation of
the Water Pollution Control Act. specifically N.J.S.A. 56:10A-6.

14. Based on these FINDINGS. the Department has determined (1) that as a
result of operations at the site, h4Zardou$ substances 88 defined in the Spill
Compensation and Control Act, N.J.S.A. 58:10-2.3.11 et .eq.8Jld pollutants as
defined in the Water pollution Control Act, N.J.S.A. 's8: 10A-1 ~ ~ have
been and may continue to discharge onto the land 8Jld into the waters of the
State of New Jersey in violation of the Spill Compensation and Control Act.
N.J. S.A. 58: 10-23.11 et ~ and the Water Pollution Control Acts N.J.8.A.
58: IOAw6 et seg. at or about the Site; and, (ii) that EGC is a
responsible party, as defined in N.J.S.A. 58:10-23.11g •.

15. Historical records reveal the likelihood that other possible sources
of pollution exist proximat"e to the site:

16. To determine the nature and extent of the problem ptesented by the
discharge of pollutElJlts and hazardous substances at the site and to develop
environmentally Bound remedial actions s it is necessary to conduct B remedial
investigation and feasibility study of remedial action alternatives
(hereinafter "RIfFS") for the site. To correct the problems presented by the
discharges it lDay be necessary to implement a remedial action plan. the scope
of which will be based on the results of the RIfFS. .

17. To resolve this matter without th.e necessity for litigation. EOO hIlS
agreed to conduct an RIIFS and to design and implement a relledial action
alternative for the aite.

18. Notwithstanding the provisions of paragraph 14, EGC enterS into
this Administrative Consent Order without trial or adjudication of any of the
facts or issues contained herein. The execution of this Administrative Consent
Orde:r by ZOO and EOO's subsequent cOtDpliance with its terms, does .not
constitute, and shall not be construed as; an admission of liability of any
kind or an admission of any fact or conclusion of IIlW or the applicability of
My law.

ORDER

NOW, TREREFORR. IT 18 HEREBY ORDBRED AND AGREED THAT:

I. ReitDburs811BDtof Prior Costs

3

TIERRA-B-017788



f \
i~

A. Reimbursementof Prior Costs

19. Within thirty (30) calendar days after receipt from the Department
of a written sUIlIIary of all costs incurred by the Department to date, in
eonnection with the investigation of, and response to, the matters described in
the FINDINGShereindbove, including the costs associated with the preparation
of this Administrative Consent Order, EGCshall submit to the Department a
cashier's or certified check payable to the "Treasurer, State of NewJerseyll
for the fuU amount of the Department's oversight eosts. Payment shall be
submitted to the contact listed in paragraph 44 below.

It. Remedial Inyestigation and Cleanup

A. Remedial Investigation

20. Within sixty (60). calendar days after the effective date of this
Administrative Consent Order, EGe shall submit to the Department a detailed
draft Remedial Investigation WorkPilln (hereinafter the "RI Work P1an") in
accordance with the scope of work set forth in Appendices B, C and D, which are
attached hereto and madea part hereof.

21. Within one hundred (100) ealendar days after receipt of the
Department's written cOl1lllentson the draft RI WorkPlan. EOOshall lIlOdifythe
draft RI WorkPlan :to conform to the Department's cOIIlI1lentsand shall submit the
modified RI Work Plan to the Department. The determination as to whether or
Dot the modified ItI Work Plan, as resubmitted, conforms to the Department's
commentsand is otherwise acceptable to the Department shall be madesolely by
the Department in writing.

22. Upon receipt of the Department's written final approval of the RI
WorkPlan, .EGCshall conduct the rBlRedial investigation in ac.cordancewith the'
approved RI WorkPlan and the schedule therein.

23. me shall submit to the Department a draft Remedial Investigation
Report (hereinafter "RI Report") in accordance with AppendixB and the RI Work
Plan and the schedule therein.

24. If upon review of the draft RI Report the Depart1DeOtdetermines that
additional remedial inveBtigatioD. is required, EGe shall cl?Dduct additional
remedial f.nvestigiltion as directed by the Departm8l1tand subllit a second draft
RI Report.

2S. Within one hundred (laD) calendar days after receipt of the
Department's written COlIIIlentson the draft or second draft (if applic.able
pursuant to the preceding paragraph) RI Report, EGCshall modify the draft or
second draft RI Report to conform to the Department's commentsand shall submit
tbe .edified RI Report to the Department. The determination as to wh~ther or
not the IIOdified RI Report, as resubmitted. conforms with the Department's
commentsand Is otherwise acceptable by the Department shall be madesolely by
the Department in writing.

B. Feasibility Stud!
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26. Within sixty (60) calendar days after receipt of the Department's
written final approval of the RI Report, or as otherwise directed by the
Department. EGCshall 5ubnlit to the Department a detailed draft Feasibility
Study Work Plan (hereinafter, "rs Work Plan") in accO'rdamcewith the scope of
work set forth in AppendixE. which is attached hereto and Bladea part hereof.

21. Within one hundred (100) calendar days aftAr receipt of the
Department's written COIlIIIlentson the draft FS WorkPlan. EGGshall modify the
draft FS WorkPlan tooonform to the Department's c~ents and shall submit the
IllOdlfied FS Worle.Plan to the Department. The determination a8 to whether or
not tbe modified FS Work Pl!ln. a8 resubmitted. conforms to the DepartBlent's
commentsand is otherwise acceptable to the Department shall be made"solely by
the Department in writing.

28. Upon receipt of the Department1s written final approval of the FS
Work Plan, EGC shall conduct the feasibility study in accordance with the
approved FS WorkPlan and the schedule therein.

29. EGGshall lIubmit to the Department a draft Feasibility Study Report
(hereinafter "FS Report") in accordance with Appendix E and tbe approved FS
WorkPlan and the schedule therein.

30. Within one hundred (100) calendar days after receipt of the
Departmentt s wri tteo COIIIlRentson the draft FS Report. EGCshall modify the
draft FS Report to conform to the Department's C<mDIe.ntsand shall submit the
modified FS Report to the Department. The determination as to whether or not
the modified FS Report. as resubmitted, conforms to the Department's comments
and is otherwise acceptable to the Department shall' be made solely by the
Department in writing.

c. Remedial Action

31. The Department will designate the remedial aetion alternatives that
meet the criuria set forth in AppendixEJ Section 1.0. Within forty-five (45)
calendar days after receipt of the Department'8 designation. EGC shall notify
the Department which of these remedial action. altBmatives it will implement

32. Within ninety (90) calendar days after HOC'swritten notification of
selection of the remedial action alternative it will implellent. EGGshall
submit to the Department a detailed draft Remedial Action Plan in accordance
with the scope of work set forth in AppendixF, which i8 attached hereto and
madea part hereof.

33. Within one hundred (100) calendar days after receipt of the
DepartmentI 8 written coaments on the draft Remedial Action Plan. EGGshall
modify the draft Remedial Action Plan to conform to the Department's colIIIPents
and shall submit the modified Remedial Action Plan to the Department. The
determination as to whether or not the modified Remedial Action Plan, as
resubmitted, c.onformsto the Depllrtmenes commentsand is otherwise acceptable
to the Department shall be made solely by the Department in writing.

34. Upon receipt of the Department's written final approval of the
RelDedif11Action Plan, EGCshall implement the approved Remedial Action Plan in
accordance with the schedule therein.
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35. The Department and EGC hereby acknowledgeend, where relevant, will
take into account that certain activities, e. g. field sampling and analysis,
could take more than 30 calendar days to complete.

D. Additional Remedial InvestigaUon and RemedialAction

36. If et Any time prior to EOO receipt of written notice from the
Department pursuant to paragraph 88, the ·Department determines that the
criteria set forth in AppendixE (Section I.D.) are not being achieved or that
additional r&llledialinvestigation and/or remedial action is required to protect
hUJllanhealth or the environment, ROO shall conduct such additional activities
as directed by the Department and in accordance with this Administrative
Consent Order.

E. Progress Reports

37. IGC shall subllit to the Department quarterly progress reports; the
first progress report shall be submitted on or before the 30th calendar day of
the month following the first full quarter after the e£fective date of this
Administrative Consent Order. Each progress report thereafter shall be
submitted on or before the 30th calendar day of the monthfollowing the quarter
beil13 reported. Each progress report shall detail the activities taken to
complywith this Administrative Consent Order and shall include the following:

a. Identification of site and reference to this Administrative Consent
Order;

b. Identify specific requirements of this Administrative Consent Order
(including the corresponding paragraph numberor schedule) whichwere
initiated during the reporting period;

c. Identify specific requirements of this Administrative Consent Order
(including the corresponding paragraph numberor schedule) which were
initiated in a prevIous reporting period, which are still in progress
and which will continue to be carried out during the next reporting
period;

d. Identify specific requil'ements of this Administrative Consent Order
(including the corresponding paragraph numberor schedule) which were
completedduring this reporting period;

•. Identify specific requir8lllents of this Administrative Consent:Order
( ine1OOi08the corresponding paragraph nUdbers or schedule) which
should have been completedduring the reporting period a~d were not;

f. An explanation of any non-compliancewith any approvedwork planes),
schedule(s) or RemedialAction Plan, and actions t4ken or to be taken
to rectify non-compliance;

g. Identify the specific requirements of this Administrative Consent
Order (including the corresponding paragraph numberor schedule) .that
will be initiated during the upcomingreporting period.

III. Permits
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38. This Administrative Consent Ordex shall not be construed to be a
permit or in lieu of a permit for existing or former activities which r.quire
permits and it shall not relieve EGCfrom obtaining and complying with all
applicable Federal, State and loeal permits necessary for any future activities
which EGGmuat perform in order to carry out the obligations of this
Administrative Consent Order.

39. EGGshall submit COlPPleteapplications for all Federal, State and
locd perllits required to cury out the obligations of this Administrative
Consent Order in accordance with the approved time schedules.

40. Within sixty (60) calendar days of receipt of written comments
concerning any permit application to a Federal, State or local agency, or 8s
otherwise reqUired by the perllitting agency, EGCshall lIlOc1ify the permit
application to conforJII to the agency'll COIIIDentsand rellubmit the permit
application to the a,gency. The determination as to whether or not the permit
application, 8S resubmitted, conforms with the agency's comments or is
otherwise acceptable to the ageney shall be made solely by the agency in
wri,ting.

41. This AdJninistrative Consent Order shall not prec.1ude the Department·
. from requiring that EGCapply for any permit or permit modification issued by
the Departmentunder the authority of the Water Pollution Control Act, N.J.S.A.
58: 10A-1 et seg., the Solid Waste Hl!lDage11lentAct, N.J'.S.A. 13:1E,-1et seg.•
and/or any other statute for the l118.tter8covered herein. The terms and
conditions of any such permit or permit modification shall not be preemptedby
the terms and conditions of this Administrative Consent Order even if the terms
and conditions of any such permit or permit modification are I80re stringent
than the terms and conditions of this Administrative Consent Order. To the
extent that the terms and conditions of any such permit or permit modifications
are Bubstsntially eqUivalent with the terllls and conditions of this
Administrative Consent Order, EGOwaives any rights it mayhave to a hearing on
such terms and conditions durina any such per~it process.

IV. Pro1ect Coordination

42. EOOshall subllit to the Department all documents required by this
Administrative Consent Order. including correspondence relating to force
majeure issues, by certified mail, return receipt requested or by hand
delivery with an acknowledgement of receipt form for the Department's
signature. The date that the DepartDl8nt executes the receipt or
acknowledgement will be the date the Department uses to determine EGC
compliance with the requirements of this Administrative Consent Order and the
applicability of stipulated penalties and any other remedies available to the
Department.

43. Within' seven (7) calendar days after the effective date of this
AclIllinhtrative Consent Order, EGCshall submit to the Departlllen~the name,
tit1e~ address and telephone number of the individual who shall be the EGG
contact for the Department for all utters concerning this Adllinistretive
Consent Order. The individual identified in the following paragraph shall be
the Department's contact for the EGG for all matters concerning this
Administrative Consent Order.
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44. EOOshall submit four (4) copies of all documents required by this
Administrative Consent Order, unless otherwise directed by the Department, to:

New 'Jersey Departmentof EnvironmentalProtection
Bureauof State Case Management
Division of HazardousWaste Management
401 East State Street - Fifth Floor
GN-028
Trenton, NJ 08625
Attention: David Sweeney,Section Chief

4S. EGC shall' notify I both verbally and in writing, the contact person
listed above at lesst two weeks prior to the initiation of any component
identified in any submittals relating to field activities required 'IJIlderthis
Administrative Consent Order and as 800n 88 practicable following any schedule
chenge.

v. Financial Requirements

A. Financial Aasurance

46. Within thirty (30) calendar days after the effective date of this
Adllfnistrative Consent Order. EGCshall obtain and provide to the Department
financial assurance in the form of either an irrevocable letter of credit or a
performance bond in the amount of $700.000.00. EGGshall also establish an
irrevocable standby trust fund, with an initial deposit of OneThousanddollars
($1.000.00) or a8 otherwise xequired by the financial institution. The
irrevocable letter of credit I the performance bond and the irrevocable trust
fund agreement shall meet the following requirements:

i. Letter of credit

8. Is identical to the wording specified U1AppendixG for letters of
credit, which is attached hereto and madea part hereof;

b. Is issued by a NewJersey State or Federally chartered bank, s8vings
bank, or savings and loan association. which has its principal office
in NewJersey. unless otherwi8e approved by the Depsrtmenti and

c. Is accompaniedby a letter from EGC referring to the Letter of Credit
by number. issuing institution and date and providing the following
inforlll8tion: the nameand address of the facility and/or site which
is the subject of the Administrative Consent Order and the 8JI\OUntof
funds securing the EGCperformance of all its obligations under the
Administrative Consent Order.

ii. Performance Bond

a. Is identical to the wording specified in Appendix I for performance
bonds. which is attached hereto and made8 part hereof j

b. The surety comp8llyissuing the performance bond shall, at a minimum,
be allOngthose listed as acceptable sureties on Federal bonds in the
most recent version of Circular 570 issued by the U.S. Department of
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the Treasury, whieh is published annually on July 1 in the Federal
Register ~ and

c. Is accompaniedby a letter frOOlEGCreferring to the PerformanceBond
by number, issuing institution and date and providing the following
information: the n6lle and Address of the facility and/or site which
is the subject of the AdII:l.nistretive Cooset Order and the 8lllountof
funds securing the company'sperformance of all its obligations under
the Administrative ConsentOrder.

Hi. Standby'Trust

8. Is identical to the wording specified in Appendix H. which is
attached hereto and madea part hereof;

b. The irrevocable stmdby. ~rust fund may, at the discretion of the
Department. be the depository for all funds paid pursuant to a draft
by the Department against the letter of credit or pa~ents madeUDder
the performancebond as directed by the Department;

c. The trustee shall be an entity which bas -the authority to act as a
trustee snd whose trust operations are regulated and eXaDlinedby a
Federal or NewJersey agenCYi

d. Is accompaniedby an executed certification of acknowledgementthat
is identical to the wording specified in AppendixH.

47. EGG shall establish and maintain the standby trust fund until
terminated by .the written agreetDentof the DepartmMlt. the trustee and EGG.or
of the trustee lbld the Department if EOOceases to exist. EGGshall maintain
the letter of credit or performance bond until the Department provides written
notification to EGGthat the financial assurance is no longer requirad for
compliance with this Adalinistrative Consent Order. In the event that the
Department deterldnes that ESe has failed to perforll any of its obligations
under this Administrative Consent Order. the Departmentmayproceed to have the
financial IlBsur8ncedeposited into the standby trust; provided. however. that
before the Department draws on the letter of credit or makes a clailll against
the perfoDl4Dce bond. the Depart.ent shall notify EGG in writing of the
obligation(s) which it has not performed. and EGGshall have a reasonable time,
not to exceed thirty (30) calendar days. unless approved in writing by the
Department. to perform such obligstion(s).

48. At my time. EOOmay apply to the Department to substitute other
financial 118surances.in 1!I fom. m6nner8Ildamountacceptable to the Department.

B. Pro1ect Cost Reyiew

49. Beginning three hundred sixty-five (365) calendar days after the
effective date of this Administrative Consent Order and annually thereafter on
thet same calendar day. EGCshall submit to the Department 8 detailed review of
all costs incurred by EGC in conjunction with the investigations and
remediation Qf the Site. This coat review shall also include a detailed
sUIIIDaryof all monies spent to date pursuant to this Administrative Consent
Order. the estilllated cost of all futuJ:e expenditures required to comply with
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this Administrative Consent Order (including any operation and maintenance
costs), and the reason fOcrany changes from the previous cost review submitted
by RGC.

SO. At any time after ROO submits the first cost review pursuant to the
preceding paragraph, EGG may request the Department's approval to reduce the
amount of the financial assurance to reflect the remaining costs of performing
its obligations under this AdIlIinistrative Consent Order. If the Department
grants written approval of the request, EGG Ulay 4IIIendthe Mount of the then
existing letter of credit or performance bond.

51. If the estimated cost of meeting ROC obligations in this
Administrative Consent Order at any time increases to an 8IDOuntgreater than
the financial assurance, EGC shall, within fourteen (14) calendar days after
receipt of written notice of the Department Is determination, increase the
8DOUDtof the then existing letter of credit or performance bond so that it is
equal to the estimated cost as determined by the Department. The Department
shall consider EGG's comments concerning costs of future actions into its
determination. ROO shall provide the amended financial assurance to the
Department within seven (7) calendar days after it has been obtained.

C. Oversight Cost Reimbursement

52. Within thirty (30) calendar days after receipt from the Department of
a written sUIIIIlIaryof all costs incurred in connection with its oversight
functions of this Administrative Consent Order for a fiscal year, or any part
thereof, EGC shall SlJbmit to the Departl1ent a cashier's or certified check
payable to the "Treasurer, State of New Jersey" for the full amount of the
Department I B oversight costs.

D. Stipulated Penalties

53. Upon a demand made by the Department, EGC shall pay stipUlated
penalties to the Department for its failure to comply with any of the deadlines
or schedules required by this Administrative Consent Order including those
established and approved by the nepartment in writing pursuant to this
Administrative Consent Order. Eaeh deadline or schedule not complied with
shall be considered a separate Violation. Payment of stipulated penalties
shall be made according to the following schedule, unless the Department has
modified the compliance date pursuant to the force ma1eureprovisions
hereinbelow and other provisions which may have been established:

Calendar Days After Due Date Stipulated Penalties

1 - 7
8 - 14
15 - 21
22 • 28
29 - over

$ 1,000 per calendar day
~ 2,000 per calendar day
~ 3.000 per calendar day
~ 5,000 per calendar day
$10.000 per calendar day

54. Any such penalty shall be due and payable thirty (30) calendar days
following receipt of a written demand by the Department. Payment of stipulated
penalties shall be made by a cashier's or certified c.heck payable to the
"Treasurer, State of New.Jersey".
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55. All penalties paid pursuant to this Administrative Consent Order
ahall be considered civil and/or civil 8dmini8trativ~ penalties.

56. Paymentof stipulated penalties does not alter EGCresponsibility to
complete any xequirementof this Administrative ConsentOrder.

VI. Force Ma'eure

57. If any event liS specified in the following paragraph occurs whichEGC
believes or should believe maycause delay in the cOllIpl1anceor non-cCJmPliance
with any prOVision of this Administrative Consent Order, EGG shall notify the
Department in writing no later than seven (7) calendar days after the delay or
the date the anticipated delay bee.e known to EGC. The notification
referenced in this paragraph shall describe the Itnticipated length of the
delay, the precise cause or causes of the delay_any measures taken or to be
taken to minimize the delay, and the anticipated time required to take any such
measures to minimize the delay, EOCshall take all necessary action. to prevent
or minimize any such delay.

58. If the Department finds that: (a) EGChas complied with the notice
requirements of the pt'eceding paragraph (b) that any delay or anticipated delay
has been or will be caused by fire, flood, riot, strike or other circumstances
beyond the control of EGG;and (c) EGChas taken all necessary action to
prevent or minimize any such delay the Department shall extend the time for
performance here\Dlder for a period no longer than the delay resulting from such
c!rCUIIIstances. If the Department determines that, (1) HGC has not complied
with the notice requirements of the preceding paragraph, (ii) the event causing
the delay is not beyond the cont:rol of EGG,or (Hi) EGChas not taken all
necessary actions to prevent or minimize the delay, this paragraph shall not be
applicable and failure to comply with b:reach of the requirements of this
Administrative Consent Order, The burden of proving that any delay is caused-
by circUDlstancesbeyond the control of EOOtU1dthe length of any such delay
,attributable to those circumstances shall rest ~ith EGG. Increases in the cost
or expenses incurred by EGG in fulfilling the requirements of this
Administrative Consent Order shall not constitute a force maleure. Delay
in an inter.im requirement shall not automatically justify or excuse delay in
the attainment of subsequent requirements. ~ ma1eure shall not include
nonattainment of the goals, standards. guidelines and requirements set forth in
the appendic!es attached hereto. Force maieure shall not include
contractor's breach unless such breach falls under (a), (b) and (c) of thiS
paragraph.

VII. Reservation of Rights

59. The Department reserves the right to unilaterally terminate this
Administrative Consent Order in the event EGCviolates the terms or fails to
meet the obligations of this Administrative Consent Order.

60. Nothing in this Administrative Consent Order shall preclude the
Department frOll seeking civil or civil administrative penalties or any other
legal or equitable relief against EGC.
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61. This AdminiBtrativ&ConSQDtOrder shall not be eonstrued to affect or
waive the cl8~s of federal or State natural resources trustees against EGCfor
damagesfor injury to, destruction of, or 108s of natural resources.

62. 'I1le Department reserves the right to require EGGto take or arrange
for the taking of any and all additional meAsuresif the Department determines
that such aetions are necessary to protect humanhealth or the environment.
Nothing in this Adll:lnistrative Consent Order shall constitute a waiver of any
statutory right of the Department to require ROOto undertake such additional
measures should the Departmentdetermine that such ~easure8 are nec~ssary.

63. Nothing in this AdministrativQ Consent Ordex. includina the
Department's assessment of stipulated penalties, shall preclude the Department
frOll seek!ng civil or civil administrative penalties or any other legal or
equitable relief against EGCfor violations of this Administrative Consent
Order. In any Buch action brought by the Departmentunder this Administrative
Consent Order for injunctive relief, or civil, civil administrative or
stipulated penalties. EGCa1ayrabQ. amongother defenses. a defensQ that EGC
failed to comply with a deeision of the Departmentt made pursuant to this
Administrative Consent Order. on the basis that the DepartmentI s decision ~as
arbitrary. capricious or unreasonable. "If EGOis successful in establishing
such a defense, EOOshall not be liable for stipulated penalties for failure to
cOIIIplywith that particular requirement of the Administrative Consent Order.
Although EGClIay raise such defenses in any action initiated by the Department
for injunctive relief or stipulated penalties. EOOshall not otherwise seek
review of any decision madeor to be made by the Department pursuant to this
Administrative Consent Order end under no circumst&nces shall EGG initiate any
action or proceeding challeng.ing any decision made or to be made by the
Departmentpursuant to this Adlllinistrative Consent Order.

64. paragraphs 59J 60, 61, 62. and 63 notwithstanding, EGG reserves
·whatever rights it m.4y have, if any, to contest, after implementation of the
remediation for which the financial assurance was used by the Depart.ent. that
the Departm8Jlt18 use of the financial assurance provided pursuant to this
Adlftfnistrative Consent Ordez;was arbitrarYt capricious or unreasonable. The
Departmentreserves its rights to contest any sueh action.

VIII. General Provisions

65. This Administrative Consent Order shall be binding: on EGG, its
agents, successorsJ assignees and any trustee in bankruptcy o~ rQceiver
appointed pux.uant to I!l proceeding in law or equity.

66. ROCshall pedol'll all work conducted pursuant to this Administntiv8
Consent Order in accordance with prevailing professional standards.

67. EGGshall conduct all site operations in accordance with the Health
and Safety plan developed f:or t:his site (as !let forth in AppendixB). All sita
activities shall be conducted in accordance with all gQneral industry (29 CFR
1910) and const:ruction (29 erR 1926) standards of the federal Occupational
Safety and Health Administration (OSHA),U.S. Department of Labor, as well as
any other State or municipal codes or ordinances ~hat mayapply.
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68. In accordanee with N.J.S.A. 45:8-45, all plans or specifications
involVing professional engineering, submitted pursuant to this Administrative
Consent Order, shall be submitted affixed with the seal of a professional
engineer 1.:I.censedpursuant" to the provisions of N.J.S.A. 45:8-1 et ~.

6.9. EGCshall confOJ:1Dall actions pursuant to this Administrative Consent
Order with all applicable Federal, State, and local laws end regulations.

70. All appendicett referenced in this Administra'tive Consent Order, as
well as all reports, work plans and documents reqaired under the terms of this
Administrative Consent Order are, upon approval by the Department. incorporated
into this Administrative Consent Order by reference and made8 part hereof. "

71. Each field activity to be conducted pursuant to this Administrative
Consent Order shall be coordinated "by an onBite professional(s) with experience
relative to the particular activity being conducted at the site each day, SUch
8S experience in the area of hydrogeology, geology, environmental controls,
risk andysis, health and safety or soils.

72. Upon the receipt of a written request from the Department, EOOshall
submit: to the Department all data and information, including technical records
snd contractual doc.uments, concerning pollution at and/or emanating from the
site, or which has emanated from the site, including raw sAmplingand monitor
data, whether or not such data and information. including technical records and
contractual docu1lents, WUl developed pursuant to this Administrative Consent
Order.

73. EGC shall preserve, during the pendency of this Administrative
Consent Order and for a mininntmof six (6) years after ita termination. all
data. records and documents in their possession or in tbe possessIon of their
divisions, employees. agents, accountants. contractors, or attorneys which
relate in any way to the implementation of work under this Administrative
Cousent Order, despite any document retention policy to the contrary. After
this six year period, EGGshall notify the Department within thirty (30)
calendar days prior to the destruction of any such documents. If the
Department request. in writin3 that some or all of the documents be preserved
for a longer time period. EGGshall comply with that request. Uponreceipt of
II written request by the Department. the EGCshall submit to the Departlllent all
non-privileged records or copies of any such records.

74. Obligations and penalties of the Order are imposed pursuant to the
police power8 of the State of NewJersey for the enforcement of the law snd the
protection of the public health. safety and welfare and are not intended to
constitute debt or debts which lIay be limited or discharged in a' bankraptcy
proceeding.

1S. In addition to the Department's statutory 8Jld regulatoJ:}' J:ights to
enter and inspect, EGC .hall allow the Departaent and its authorized
representatives aceeS8 to the site at all times for the purpose of monitoring
EGCcompli8llce with this Administrative Consent Order and/or to perfoJ;lll any
remedial activities EGGfails to perform as required by this Administrative
Consent Order.
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76. EGCshall not construe any informal advice, guidsnce, suggestions, or
COIIIDentsby the Department, or by persons acting on behalf of the Departmentt

as relieving EOO of its obligation to obtain written approvals as required
herein, unless the Department specifically relieves EGC of such obligations, in
writing in accordance with the following paragraph.

77. No modification or waiver of this Administrative Consent Order shall
be valid except by written amendlaentto this Adm:illiatrative CDD.8entOrder duly
executed by EGCand th. Depart_ent.

78. EGChereby consents to and agrees to complywith this Administrative
Consent Order whieh shall be fully enforceable 8S an Order in the NewJersey
Superior Court upon the filing of a sUDlDaryaction for compliance pursuant to
N.J.S.A. 13: lD-1 et seg., the Water Pollution Control Act, N.J. S.A. 58:1DA-!
et Beg. and/or the Solid Waste ManagementActt N.J.S.A. 1~:lE-l !! seg.

79. In the event that the Department determines that a public meeting
cODce~ninBthe cleanup of the site is necessary at any time, EGGshall ensure
that the' EGC appropriate representative is prepared, av_Uable, and
partic.ipates in such a meeting upon notification from the Department of the
date, time and place of lIuchmeeting. .

80. EGCwaives its rights to an administrative hearinc concerning the
entry of this Administrative Consent O~der pursuant to N.J.S.A. 52:14B-1 e1:
seg. and N.J.B.A. 58:l0A-l et §!g.

81. XGCagrees not to contest the authority or jurisdiction of the
Department to issue this Administrative Consent Order; EGGfurther agrees not
to contest the terms or conditions of this Administrative Consent OrderJ except
as to interpretation or application of such terms and conditions in any action
brousht by the Depllrtaent to enforce the provisions of" thiB Administrative
CODseDtOrder.

82. EGGshall provide a copy of this Administrative Consent Order to each
contractor and subcontractor retained to perform the work required by this
Administrative Consent Order and shall condition all contracts and subcontracts
entered for the performance of such work upon compliance with the terms ad
conditions of this Administrative Consent Order. EGCshall be responsible to
the Department fOl" ensuring thst their contractors and BubcontractOJ:Bperfora
the work herein in accordance with this Administrative Consent Order.

83. EGGshall give written notice of this Administrative Consent Order to
any successor in interest within 90 calendar days prior to transfer of
ownership of me facilities which are the subject: of this Administrative
Consent Order, and shall simultaneously verify to the Department that such
notice !las been given. This requirement shall be in addition to "any other
statutory or reaulatory requirements arising froll the transfer of owership of
EGGfacillties.

84. WlthiD sixty (60) calendar days after the effective date of" this
Adminlatrative Consent Order, EGGshall re~rd a copy of this Administrative
Consent Order with the Resister of Deeds, Union CountYtState of NewJersey and
submit a letter to the Department which shall include the deed book and page
numberon which the Administrative Consent Order Willi recorded.
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85. The Site that is the liIubject of this AdDlinistrat"iveConsent Order may
be freely alienated provided that:

a. At least ninety (90) calendar days prior to the date of such
alienatioD, EGG shall notify the Depart.ent in writing of the
proposed alienation, the nme of the grantee, and a description of
tha grantor'. obligations> if any, proposed to be performed by such
grantee.

b. Any contract to alienate the Site shall requi;e the grantee to allow
and provide access for the imp Iementat iou, continuation and oversight
of a'll activities and obligations pursuant to this AdtDinistrative
Consent Order. EGC obligations under this Administrative Consent
Order shall continue unless the grantee agrees to assume EGC
obligations and unl8ss the Department in its sole discretion agrees
to permit the grantee to assumethe Obligati0D8 of EGC.

c. Any deed, title or other instrument of conveyance regarding the Site
shall contain a notice that the Site is the subject of this
Administrative Consent Order. Any such deed, title or other
in.strument of conveyanee shall be subject to the requirements set
forth in paragraph 86 below regarding the use of the Site and deed
restrictions.

d. Nothing herein shall relieve EOOof the obligation to c.CXllplywith all
applicable statutes and rules relating to the alienation of the Site.

86. Eoo agrees not to we any use of the Site or take any ae1:ions
inconsistent within this Administrative Consent Order. EGCsarBes to illlPose
such use and/or acceS8 restrictions regarding the Site as may be reasonably
de_ed neeelllaxy by the Department. The use and access restrictions shall run
with the land, shall be for the benefit of and enforceable by the Department
and the citizens of the State of New Jersey and shall provide ac.tual· and
constructive notice of such restrictions to any subsequent grantee. EGC shall
record the restrictions with the Union County Register of Deeds iDlDediately
upon request of the Departmentthat ROCdo so.

87. It is the lIutUal intention of EGC and the Departllent that the
investicatory and clel!lDupreq,uirellents of this Administrative Consent Order
shall be in conformity with and shall satisfy the applicable requirements of
the statutes and regulations which form the basis for this Administrative
Consent Order. I.e., the Water Pollution Control Act. N.J.S.A.. 58: 10a-l et
seg. j the Solid Waste ManagementAct, N.J.S.A. 13:le-1 8t seg.; and the
Spill Compensation and Control Act. N.J.S.A. 58:10-23.11 e1: seg. Where the
requirements .conflict, the more stringent requirBme~t shall apply.

88. The requirements of this Administrative Consent Order shall be deemed
satisfied upon the receipt by EGGof written notice from the Department that
EGe ball demonstrated, to tbe satisfaction of the Departllt8nt, that the
obU,ations imposed by this Administrative Consent Order have been completed by
EGC.

89. EGGshall submit to the Department. along with the executed original
Administrat:ive Consent: Order. the appropriate documentary evidence (such 8S a
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corporate resolution) that the signitory for EGe has the authority to bind EGe
to the terms of this Administrative Consent Order.

90. This Administrative Consent Order shall become effective upon
execution by the Department.

DEPARTMENT OF ENVIRQNMENTAL PROTECTION

Date:
--~
I

Hart cEing ant Director
Respan e Party Cleanup Element
Di s10n of Hazardous Waste Management

ELIZABETHTOWN GAS COMPANY

Date:
\ -

By: -~),q~S'" A \...0 '~' )~y"A.Lbwr

Name: Frederick W. Sullivan
Title: President , CEO

ATTEST:

•
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INTERIM REMEDIAL MEASURES
SCOPE OF WORK
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INTERIMREMEDIALMEASURES

I. Requirements of Interim Remedial Measures

A. (List, with as mueh detail 4s possible, all interim remedial measures
that the company is to take immediately, such 8S:

providing a fence or other security
securing spilled or damaged drums/containers that have or
threaten to diachar&e hazardous substances

covering Dr removing waste pi leg

providing water treatment, bottled water, or extension of water
Unes
initiate non-aqueous phsse liquid recovery
begin pumping and proper disposal of contaminated ground water

upgrade existing treatment facility

increase above~ground storage

retrofit leaking lagoon
cap or cover solid waste management unit]

II. Contents of Interill. Remedial Measures Plan

A. A statement of requirements for the interim remedial measures plan
pursuant to Section I. above

B. A report on all activities undertaken pursuant to all Directives and
Administrative Orders issued by the Depart1llent concerning this Bite.

c. A detailed schedule for all interim remedial measures required by
this Administrative Consent Order and .in this Scope of Work,
including:
1. dates fOI: sub1llisdon of all permit applications

2. dates for start and eading of all ·field activities

D. A detailed engineering design for each interim remedial meaSUE.
including:
1. a description of appropriate new or additional containlllent,

treatment and/or disposal technologies
2. a description of Bpecial engineering considerations required to

upgrade existing facilities

19

TIERRA-B-017804



I

3. a description of operation~ maintenance and monitoring
requirements of each interim remedial measureS

4. offsite disposal needs and transportation plans
S. additional temporary or permanent storage requirements

6. safety requirements for interim remedial measures
7. a description of ability of each Mellllure to be phased into

individual operable units
8. a review of each measure to ensure cOlIIPl:lancewith applicable

statutes and regulations
9. Il list of all Federal ~ State and local pem.its required for each

measure
10. a discussion of any limits or constraints each measure may place

on final remedial alternatives
E. Curriculum vitlle of all key personnel who will participate in the

implimentatlon of the approved Interim Remedial Measure& Plan.

F. A detailed performance evaluation program
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APPENDIX B

REMEDIAL INVEST[GATION
SCOPE OF WORK
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REMEDIAL INVESTIGATION SCOPE OF WORK

I. Requirellents of Remedial Investigation

A. Fully characterize all weste and other materials which are. or maybe
the source(s) of aIr, soil, surface water and ground water pollution
at the site

B. Fully determine the natureJ type and physical states of air, soil,
surface water and ground-water pollution at the site, emanating from
the sUe or which hall emanatedfrom the site

c. Fully determine the horizontal and vertical AXtent of pollution at
the site. emanating from the site or which .has emanated from t.he site

D. Fully determine· migration paths of pollutants throulh air. 8011,
ground water, surface water and sediment

E. Fully determine impact of the air. soil, surface water and ground
water pollution on humanhealth and the BnviroDDlent

F. Collect, present and discuss all data necessary to adequately support
the development of a feasibility study and the selection of a
remedial action alternative that will remedy the adverse impacts of
the pollution on humanhealth and the enviroruaeat

B. Fully aIlIIllyze present production methodologies for manufacturing,
waste ge.neration dDd environmental control at the site in order to
ascertain if any cheng. to such lKethodologies will decrease the
threat to health or environment posed by operations at the sit.e.

II. Content. of Remedial Investigation WorkPlan

IMPORTANT NOTE: All of the following items shall be included in the RI
Work Plan. If any of the itellS have previously been
submitted or completed, it shall be so stated in the RI
Work Plan. For these items. the following shall be
included :In the RI WorkPllln:

_ description of items submitted and/or s~ry of
investigation completed

- date(s) of submission or completion

- any known changes or new info~ation developed since
submission or cOlKpletion

The Department will determine the extent to which prior
submissions or ca.lpletioDII may satisfy spe~ific it61118re.-
quired by this Scope of Work.

A. A statement of requirements for the remedial investigation pursuant
to Section I.. above
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B. A cOIlIpletesite histDry including:

1. an operational and ownership history of the site since 1940.
includins for each owner/operator:

8. type of operation conducted,
b. start and end date. of ownership/operation. and
e. current address for owner/operator

2. 8 list of all raW' materials used and products made, past and
present, including all pertinent dates

3. I!l description, including dates, of all past and present disposal
practices as well as the location of all known and suspected
pollution sources

4. all historical site plans and faciiity as-built construction
drawingsavailable to or in EGG possession

5. all aerial photographs of the site in po.lIession of or available
to EGO

6. a site water budget: input, use. distribution and discharge

7. a backgroundof site and surroundings, including but Dot limited
tD the following:

8. groundwater use in area. including well logs and records.
and

b. boring logs for onsite and nearby construction

8. the identification of any previoU8ECRA submission for any part
of the site, including:

a. ECRA Case.No.,
b. Date of submission, and
c. Current-Statue

9. a lIst of all federal and state environmental
registrations, licenses. or other approvals applied
received or both, at the site, since 1960 including:

parlllits.
for, or

S.· isl!luU1& agency.
b. permit number,
c. certificate number.
d. date of l!Iubmission,
eo date of approval or denial,
f 0 reason for denial (if applicable). and
go expiration date .

10. summaryof all civil and criminal enforcement actions for
violation of enviroDlllental laws. including:
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a. name and address of agency that initiated action,
b. date of llet ion ,
c. section of statute. rule or permit violated,
d. type of enforcement action,
e. description of violations, and
f. resolution or status of violation

11. a 'description of all containers, tanks, surface impoundments,
landfills, septic systems and any other st:ru.cture, vessel,
contrivance or unit that contain or previously contained
hazardous substances or wastes, includiDg:

a. type,
b. age,
c. dimension,
d. location, and
e. ehB.ieal content

12. a eOlllplete and current inventory, description and location of
hazardous substances and wastes generated, manufactured,
refined, transported, treated, stored. handled or disposed at
the site, above or below ground

13. ill detailed descI:iption of any known discharge of hazardous
substances or wastes that occurred durina current or past
operations of the site and a detailed description of any
remedial actions undertaken to handle any such discharge

14. a list of all current or previously developed data and
information conce:rning pollution at and/or emanatinB froID the
sit., or which has emanated from the site, including r_
sampling and monitor data

15. a SUIIIllI&ry, review and evaluation of all existing environmental
data concerning pollution at the site, emanating froll the site
or which hse emanated from the sUe

16. a list of ,11 events which have occurred at the site. including
but not limited to fires, spills, and discharges which have had
or poten'tially may have had an adverse bJpact on human heal'th or
the envlr011Jllent

C. A detailed schedule for all remedial {nvesUsation activities set
forth in this Administrative Consent Order and in this Scope of Work
including:

1. dates for SUbmission of all required permit applications

2. dates for start and endiog of all field investigations

3. dates for sub.ission of all reports

D. Curriculum vitae of all key p6nonnel who will participate in the
remedial investiBation
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1. Waste characterization

a. specify nUlllber. type and frequency of samp~es required to
accurately characterize all soU.d waste in tanks, drums,
lagoons/impoundments, piles or otherwise at the site

b. explain the type of data which will be collected,
justification for collection, and intentions for use of the
data

c. specify location (on site II1Sp) and depths of proposed soil
borings, test pits and other sampling points

d. specify BPA analytical procedures,
parameters for waste analyses

including test

e. specify chain-of-custody procedures

f. specify the name of the State certified laboratory EGG will
use for analysis of all samples

g. specify which quality assurance deliverable requirements
"'ill be submitted in accordance with Appendix C, which is
attached hereto and made a part hereof

h. specify all Federal, State and local permits required

i. specify invelltigatian procedures in accordance with the
followin3:

i. obtdn drilling permits for all Roil borJ.nsa purBUsnt
to N.J.A.C. 58:4A-14

ii. install soil borings under direct supervision of a New
Jersey licensed well driller and a qualified geologist

Hi. decant_hate. 1I0il boring and sampling eqUi... nt
between individual samples and boriqs accordin& to
the approved decontlll'Dination plan

iv. classify waste according to N.J.A.C. 7:26-1 !1seg.

v. use field instrumentation (PID, FID) to snalyze soil
samples in the field

vi. snalyze waste samples to quantify and determine type
of pollutants

vii. permanently seal all soil borings using a certified
well Bealer, within 12 hours of completion of each
boring
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viii. provide for proper disposal of all materials
(eg.. cuttings) generated during the soil boring
progr8JI.

2. So11investigation

a. specify number, type and frequency of sllmples required to
accurately define the horizontal and vertical extent of
soil pollution at the site, emanating frOlll the site or
whichhas emanatedfroll the site

b. explain the type of data wbich will be collected,
justification for collection and' intentions for use of the
data

c. specify location (on site map) and depths of proposed soil
borIngs, test pits and other samplingpoints

d. specify EPA analytical procedures,
parameters for soil analyses

including test

e. specify chain-of-custody procedures

f. specify the n8llle of the State certified laboratory EGC will
use for analysis of all samples

g. speeify which quality assurance deliverable requirelleDts
will be submitted pursuant to Appendix C

h. specify all Federal. State and local permits required

i. specify investigatIon procedures in accordance with the
followin8:

1. obtain drilling permits for all soil borings -pursuant
to N.J.A.C. 58:4A-14

ii. install Boil borings under direct supervision of a New
Jersey licensed well driller and a qualified geologist

Hi. decontaminate soil boring and. 8alllPlfng equipment
between individual samples and borinp 0 aceordlng to
the approveddecon'tBllinationplan

iv. classify soil according to a standard approvedsystem.
e. g.. Burmeister, Unified. USDA

v. analyze par'ticle size in laboratory on representative
samples to confirm field identification

vi. use field instrumentation (PIn. FID) to analyze soil
samples in the field
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vii. analyze soil 1!18D1plesto quantify md determine type of
pollutaDts

viii. permanently fled all soil borings using a
certified well sealer, within 12. hours of complation
of each boring

ix. provide for proper disposal of all lIaterials (eg.,
cuttings) generated during soil boring program

3. around-water and potable well investigation

a. specify number, locations (on Bite map) and designs of
existing and proposed piezometers, monitox wellar

industrial wells, potable wells, and other sampling points
xequired to accurately define the horizontal and vertical
extent of ground-water pollution at the site, _mating
from the site or which has emanated from the site

b. explain the type of data which will be collected,
justification for collection, and intentions for use of the
data

c. specify number, type and frequency of ground-water and
potable well I!I8l1lples required to accurately define the
horizontal and vertical extent of ground-water pollution at
the Bite, emanating frOlllthe site, 01: which has ellanated
from the site

d. specify EPA analytical procedures,
parameters for ground-water analyses

including test

e. specify chain-of-custody procedures

f.. specify the name of the State certified laboratory EGC will
use for analysis of all samples

g. specify which quality assurance deliverable requirements
will be submitted in accordance with Appendix C

h. specify frequency of synoptic static water level
lIeasurements

i. specify all Federal. $tat. and local permits required

j. specify :investigation procedures in accordance with "the
following

1. have a qualified hydrogeologlst with substantial
experience in ground-water pollution investigations
oversee all site activities

ii. obtain well drilling permits pursuant to N.J.S.A.
58:4A-14
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IMPOR.TANT NOTE:
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iii. drill all wells under the direct supervision of a New
Jersey licensed well driller and a qualified
hydrogeologist

iv. install wells in accordance with the monitor well
specifications in Appendix D, which is attached hereto
and made a part hereof

Improperly constructed monitor wells can compound a
pollution problem. Therefore, particular attention shall
be given to the details of these specifications. The
Department has the authority to shut down a drilling
operation whieh Is not adhering to the approved
procedures. Data derived from improperly constructed wells
shall Dot be accepted by the Department.

v. collect' split-spoon samples during drilling through.
the overburden according to 48TH Standard J!enetration
Methods, ASTKD1586-67, at five-foot intervals. at
changes in soU strata, and at all zones which show
obvious signs of pollution; with a specific nUlllberof
drilling locations including continuous' split SpooD
samples to fully define subsurface stratigraphy

vi. collect sufficient rock core, according to ASTK
Di8lDODdCore Drilling Methods, AsTM 2113-70, during
the drilling of bedrock monitor weUs to obtain a
thorough understanding of fracture patterns beneath
the site

vii. rock core run lengths shall be five feet, the core
size shall be of ltNX" diameter and the following
it8llls, at a Ilinimum, shall be included in the log of
the core:

a. lithololY
b. fracture frequency
c. degree of weathering of rock and fractures
d. fracture fit
e. fracture spacing
f. orientation of fractures
g. odors and stains present in rock core
b. "recovery
1. 'X. RQD

viii. retain all soil And rock samples for future
reference and/or analysis

ix. decont6IDinate drilling !lIld S8IDPling equipment after
each drilling and sampling event according to the
approved decontamination plan

x. survey all well casings, to the Dearest hundredth
(0.01) foot above mean sea level and horizontally to
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an accuracy of one-tenth of a second latitude and.
longitude by a New Jersey licensed land Sl,lr'll'eyor

xi. a permanent water-level measurement mark shall be
etched onto 'the well casing to allow for accurate,
reproduceab1e water-level measurements over time

xii. obtain synoptic static water levels to the nearest
hundredth (0.01) foot in each !DOnitor well on a
regular basis

xiii .. collect all ground-water samples pursuant to
N.J.A.C. 7: 14A-6.12 and NJDEP field procedures manual
for water data acquisition

xiv. ground-water samples shall not be collected within 14
cll1endar days of installation and development of the
wells

xv. complete sufficient pumping and packer tests to ade-
quately deftne aquifer characteristics and develop
recovery well design for aquifer restoration

xvi. complete borehole and surface geophysical surveys
and/or ground-water modeling as appropriate for the
site

4. suxface water and sediment investigation

a. specify number and type of samples required to accurately
determine the horizontal and vertical extent of Burface
water and sediment pollution at the site. emanatina from
the site or which has emanated from the .site

b. explain the type of data which will be collected,
justification for collection, and intentions for use of the
data

c. specify location (on site lIap) of surface water and
sedIment sampling points

d. specify EPA llIlalytical procedures, including test
parameters, for Burface water and sediment analyses

e. specify chain-of-custody procedures

f. specify the name of the State certified laboratory EGGwill
use for anlays is of all samples

I. specify which quality 8uurance deliverable requirements
will be submitted in accordance with Appendix G

h. specify all Federal) State and local permits required
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1. specify investigation procedures in accordance tlith the
fo~lowing

i. analyze surface water and sedimut samples to
deterllline the presence of pollutants in the surface
water and sediment according to the approved sampling
plan

ii. decont8lllinate sampling equipment between s8IIpliDg
event .. according to the approved decontamination plan.

Hi. collect surfaee water and sedillent saple.
in accordance with :Field Procedures Kanual for Water
Data Acqu~sition, Division of Water. Resources, New
Jersey Depart_ent of Environmental Protection~ 1983

5. ambient air monitoring investigation

a. characterize baseline air quality conditions on and in the
vicinity of the site, and identify present llir quality
hazards related to the site

b. develop a field screening protocol including:

i. wellhead monitoring and soil sample emissions analyses

iI. any specific air quality concerns in the ultilnate
selection of a remedial alternative

Hi. any adverse air quality impacts that may be
associated with the selected remedial action

iv. enable the implementation of lIeuurea to control any
adverse air quality impacts that may occur during the
course of remedial activities (for eX8JDPle~to design
and implement a construction related air program to
monitor ambient levels)

v. specify all Federal. State and local permits required

vi. specify investigation proeedures

G. A site-specific health and safety plan (HASP) based on EPA protoeols
and in cODIPliancewi'tb the requirements of 29 eFR 1910.120 for
on-site personnel to J1!nimize the risk of personal injury. illnes8
and potential environmental impairment associated with the site
investigation. The HASPshall address those aspects specified in
paragraph(i) of 29 eFR 1910.120 entitled "Informational Progrsmstl and
shall include:

1. listing of personal protective equipment (including respiratory
protection) to be used and guidelines for their use. including
manufacturer~ model, duration of safety period, and any required
certification documentation
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2. listing of safety equipment (including manufacturu. expiration
date and model) to be used. such as fire extinguishers. portable
eye wash stations. air monitoring equiplll&nt, Samma survey
instrument, etc. (equipment shall meet OSHA standards or other
acceptable industrial 8tandards)

3. contingency plans for emergeacy
prevention/response. and evacuation pl8DS

procedures, spill

4. oUBite monitoring for personnel safety (e.g. PID, FID)
S. criteria for selecting proper level of personal protection

6. medical surveillance program for all onsita personnel involved
in remedial investigation

7. personal hygiene requirements
8. training program including training protocol
9. special medical procedures to be available at site
10. telephone nUmbers of emergency medical facility and personnel

H. An eqUipment decont81linatlon plan including:

1. list the items to be decontRminllted
a. drilling equipment, paying particular attention to down

hole tools, back of drilling rig and drilling rod racks
b. 88JDPUng equipment including split spoons, shelby tubes,

trowels, spatulas, etc.

c. bailers, pumps, hOSN, etc.

d. personnel clothing

2. procedures for decontamination
a. all field sampling equipment shall be laboratory cleaned)

wrapped and dedicated to a psr~icu1ar sampling point.
unless wdtten pexmiBB ion for field cleaning is obtained
from the Department prior to the collection of any samples

b. field cleaning of well casing, well Bcreen1Dg and drilling
equipment shall consist of a Ilanual 8crubbins to :remove
foreign msterial and steam cleaning inside snd out until
all traces of oil and grease are removed; these materials
shall then be stored in such a manner to p:reserve it in
this pristine condition

c. split spoons, bailers. pumps, etc.
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- non-phosphate detergent

- tsp water rinse

• distilled/deionized water rinse

• 10'1nitric acid rinse*

- distilled/deionized water rinse*

- acetone (pesticide grade) rinse

• total air d~y or nitrogen blow out

- distilled/deionized water rinse
*only if suple is to be analyzed for metals

d. hoses

- steam cleaning

- alconox scrub

- alconox flushing

e. the chain of custody for 8ll11pl:l..ngevents shall begin with
the cleaning of the sampler; wherever possible samplers
should be numbered in a manner that will not affect their
integrity, wrapped in a material (i.e. .aluminulll foil) that
has either been autoclaved or cleaned in the BfllDem4nDer as
the sampler

f. the use of distilled lfater commercially available in 5 •
galloD polyethylene carboys is acceptable for sampler
decont8lllJnatloD provided that it is also deionized; use of
this water is unacceptable for field and trip blanks unless
it has been demonstrated to be anslyte free by· laboratory
analysis

IKPORANT NOTE: Use of dedicated sampling equipment is recoanended

III. Contents and Format of Remedial Investigation Report

A. Presentation of data

1. results of all analyses on data
Department. labo~atory data sheets
aS8ursnce documentation

sheets supplied by the
and the reqUired quality

2. summary table(s) of all analyses
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3. stratigraphic logs including grain size end field fnstrwDut
readings detected during drilling for each soil boring IlD.d
monitor well

4. stratigraphic crOSBsection

5. as-built construction diagrams for each soil boring and monitor
well

6. well casing elevations to the nearest hundredth (0.01) foot
above mean S6a level. taken at the top of casing with locking
cap removed

7. depth to ground water to the nearest hundredth (0.01) foot above
mean Bea level. taken at the top of well casing prior to
samplingwith ~ap removed

8. all support data including graphs. equations, references. raw
data, etc.

B. Haps

1. site map

8. property boundariea
b. structures and improvements
c. surface water bodies
d. site and adjacent land use
e. topography indicating two-foot contours
f. all undergroundpiping and utilities
g. all underground tanks, associated piping, lagoona, seepage

pits, dry well•• etc.
h. Bcde and orientation

2. sample location map(s)

8. monitor well locations and casing elevations
b. sample collection locations
c. soil boring locations

3. . lIoil quality contour lIap and crosS section(s)

4. ground-water elevation contonx maps for each aquifer on multiple
dates

S. ground-water quality contour map(s) and cross section(s)

6. bedrock contour lIlap

C. Discussion of data

1. waste characterization, inc.luding degree of hazard and probable
quantities of waste. by type
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2. description of Bite/regional hydrogeology and its relation to
migration of pollutants

3. direction end rate of ground-water flow in the aquifer(a), both
horizontally and vertically

4. 1&\I"8ls of soU, surface water and ground-water pollution as
compared to applicable standards pursuant to N.J'.A.C. 7: l4A.
7:9-4, 7:9-6. and guidelines, or background levels where
pertinent

5. extent of soil, surface water and ground-water pollution both on
and offsite

6. pollutant behador, stability, biological and chemical
degradation, mobility IUld any other relevant factors pertinent
to the in\testigation

7. projected rate(s) of pollution mO\l"ement

8. identification of all pollution sources

9. identification of critical pollutants

D. Assessment of illlpact of pollution on human health and the environment

1. identification of hUlll8D receptors in the paths of pollution
migration; mobility of pollutants and speciUc routes to target
organs (e.g., liver)

2. identification of the receiving media and/or ecological groups
and migration pathways of critical polluUnta

3. toxicology of each critical" pollutant (acute and chronic
toxicity. for short- and long-term exposure, carcinogenicity,
mutagenicity, teratogenicity, synergistic and/or antagonistic
associations, aquatic toxicity, ecological impacts on flora and
fauna, etc.)

4. migration potential and environmental fate of each critical
pollutant in 8ite~lIpecific terms (e.g. J attenuation, dispersion
and biodegradation are factors in the ground-water pathway)

5. evaluation of potential for biQlllagnif ication 8Dd/or
bioaccumulaUon of critical pollutants in the food chain

E. Recommendations for additional investigations

1. w8lIte
2. soil
3. ground water
4. surfece water and sediment
5. air
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APPENDIX G

QUALITY' ASSURANCE REQUIREMENTS
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QUALITY ASSURANCE DELIVERABLE REQUIREMENTS

There are three parts to this Appendix. The first part outlines, according to
sample/data type, frequency and use, the approximate percentage of samples for
which the Tier I and Tier II quality assurance deliverables are required. The
aecond part is a copy of the Tier I Quality Assurance Deliverable
Require.ents. The third part is a copy of the Tier II Quality Assurance
Deliverable Requirements.

CRITERIA FOR
QUALITY ASSURANCE

DELIVERABLE REQUIREMENTS

TIER I TIERII

A. Remedial Inyestigation:

1. initial RI phase 100~

Z. subsequent RI phases
10%.. or minimum 90'%
of one monitor
well. or ODe sample
per sa.pling event

B. Remedial Action:

1. monitoring of decontamination
effectiveness
8. initial sllIIIpling 100~

b. subsequent sampling 25'.1 75~

2. samplin&to support 10~
proposal to terminate
decont8lliDation system

3. post cleanup/removal
soil sampling to dete~ine 100%
if any additional cleanup/
removal is required

c. Other Site Specific Considerations:

1. potable water

a. initial sampling 100%

2S~ 75%b. subsequent umpling·
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_tile oJ.ell Je~.ev
DEPARTMENT OF ENVIRONMENTAL PROTEcnoN

DIVISiON OF HAZARDOUS WASTE MANAGEIVI"'NT
LANCE R. MILLER, DIRECTOR

CN028
Trenton, N.J. 08625·0028

(609) 633·1408
. Fax" (609) 633-1454

HEMORANDUH

TO: Linda Grayson, Chief
Bureau of St~te eas. Hanage.en~

FROM: Nate Byrd, Case Transfer Coordinator'l6
Bureau of Site Assessment

DATE: Occober 29, 1991

SUBJECT: PRELIMINARY ASSESSMENTS/SITE INSPECTIONS
Attached please .find copies of th. narrative portion of Preliminary
Assessments (PA) and/or Site Inspections (81) wblchhave recently been
completed by the Bureau of Planning and Assessment or the U.S. EPA.
Available information indicates that these sites are being handled by your
program; thus, reports are attached for your information. The complete
f11.. are available at aSA.
Should you have a~ questions or comments, please call me ae (609)
584-4291.

NB:ap
Attachments (2):

81: Elizabeth Coal Gas Site #2 - 911032
Bayonne Gas Works - 911031

New J'rtfey Is an Equal Oppol1wVty EmplOytlf

Recycled PaplI'

BBA000032
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02-9004-38-51
Rell.No.O

SITE IN,SPECTION REPORT: LEVEL III

PART I: SITE INFORMATION
1. Site Name/Alias Elizabeth Coal Gas Site '2

Street 406 South Street

City Elizabt!th State New Jersey Zip 01202

County .=U.:.::ni~o::..:.n -- County CDcle.z.1031l.l19~_ Congo Dist. 07

3 EPA ID No. ~N~J098~:.:.:10~8~2~90~2...- _

4. Black No. ""9 _ Lot No • .:..'1.!.:iSu.1 --~-

5. Latitude 40" 39' 29- N Longitude 74" t 2' 32- W

USGS Quad. Elizabeth, New Jersey

h. Owner Elizabethtown Gas Licht Comcany Tel. No. (20n 289·5000
•

Street 1 Elizabeth Plaza

City Elizabeth State New Jersey Zip2!Z07

Northern portion of the site.

6b. Owner Union County DIet. of Parksand Re<. Tel. No. (201) 527·4814

Street Administrative BUilding. County of Union

City Elizabflh

Southern portion of site.

State New Je",y Zip 07207

7. Operator No current operator. Tel. No. _-------- ..... -

Street ~ _

a.

City ------

Type of Ownership

IBIPrivet. 0 Fede,.1
[JCounty 0 Municiplll

State _ Z1p __ --

o State
oUnknown OOther ------

9. Owner/Operator Notification on Fill

el RCRA300' Dlte 181 CERCLA10k· Date ~.pt. 19.1913

o Nan. 0 Unknown
.NOTl: A copy of an official CERCLA 103c form is not available. This information is based on
the letter endosed in Ref No 14.
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10. Permit Information

P,rmit Permit No. Date Issued Expiration Date Comments

N/A

11. 5it.Status

oAdive IBllnactive o Unknown

12. Yurs of Operation 1855 to 1901

n. Identify the types of weste sourclS (e.g •• landfill. surface impoundment. piles. stained soli.
above- or below-ground tanles or containers. land treatment. etc.) on site. Initiate as many
waste uni1:numbers as needed 10 Identify all waste sources on site.

(,) Waste Sources

Waste Unit No.
1

Waste UnitType
Unlined Pits

Facility Name for Unit
Waste Pits

(b) Other Areas of Conc,r"

Identify any miscellaneous spill,. dumping. ate. on site; describe the materials and identify
their location, on site.
TAM' Consultants. Inc. (TAMS) rtpOrted after an Initial site visit on December 16. 1986 that
there was surfJee water pllIsent in thl catch biSin toc•• adjacent to the Soyth Street
PUmp,ng Station and that this _If had • «rong odor of raw sewage and SPOts of oil Ween in
places. Thes' substances were assuMed to have origins other than coal Gasification wastes.
TAMSalso reported that quantities of retort 51agWIre ~attered about open 'reas of th, ,it,

...-- • bOth under the viaduct and in areas disturbed by conttruction of flood control 'acilities. This
initial sit. visit also r.v.aled a number of locations nur the viaduct where waste oil appeared
to have b.en dumped In smallquantities (Re', No. n

..'
14. Information a".ilable 'rom

Contact Amy Brochu

Preparer Richard M. Settlno

Agency Y.S: EPA T.l. No. (20n 996-6802

Age"" NUScarg. Region 2 FIT Date September 14.1990
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PART 11: WASTE SOURCEINFORMATION

The site was used for the production of coal gas from 1855 to approximately 1901. The uses of the

site from 1901 until its prflent usesby a salvage company and for flood control are ul'\known. Wastes

produced on site were the result of the gasification processes. These wastes typically include

ammonia. amonium sulfate. sulfur, coke. coal tar,coal tar pitch, dinker. and Ught oils. Tt1ecoal tar

may contain significant concentrations of pyr~ne. anthracene. and other polynuclear aromatic

hydrocarbons (PAHs). Including known or suspected carcinogens (Ref. No. I. p.4 and Attachment B).

Actual waste handling practices that occurred at the plant are largely unknown. Wastes were

reported to be disposed of in unlined pits primarily on the northem portion of the site and most likely

extended into the southern portion also. Low grade tar and tar-water mixtures along with spent oil

were most likely dumped on site. During an NUS Corp. Region 2 FIT site inspection a substance

assumed to be coal was disc;overedin on- site soils. and a substance assumedto be solidified coal tar

was encountered while collecting a subsurface soil sampll!! (Ref. No.2). It is reported that some

remedial action WIS taken ~ the Ellubethtown Gas Ught Company; however. the time and extent
•

of remediation are unknown (Ref. No. 26).

The structures that existed on site in 1903are as follows: two gas storage tanks of unknown si.ze,two

sheds. a blacksmith shop, ill purifying house, a retort building, two coal sheds, an engine house, and

an office building (Ref. No.1. p. 9). Aerial photographs show that most of the structures were

removed from tt1e sitl between 1959and 1966(Ref. NO.·10). The retort house and office building still
exist on site (Ref. No.1). Figures 1 and 2 provide a Site Location Map and ill present day Site Map,

•..•• respectively. Figure 3 shows a Site Map of the former facility as it existed in 1903. There is no known

containment associated with the waste pits. Potential for direct contact is high since there is a public-

accessbaseball field located on the ~uthern portion of the sitt (Ref. No.2). The exact quantity of

wastes deposited, as well '5 the size at exact location of any pits that currently exist or founerly

existed on site. is unknown.

PART III: PRE-EXISTENTANALYTICAL DATA

From January 27to February S, 1987,eight soil borings wire dril Ilid and nine test pits were elKavated

on site by TAMS Consultants, Inc:.(TAMS). Soil samples were collected from the borings and pits at

this time for chemical an.lysis. All samples were analyzed for U.S. EPA Priority Pollutants plus 40

peaks (or 5,reeted fractions) and provided with NJDEPTIer III deliverables by We1lon Analytics of

Lionville. Pennsylvania Analytical parameters included heavy metals, c;yanide. phenolia. polynuclear

aromatic hydrocarbons (PAHs),and volatile organic compounds. TM area investigated was only in

the northern po~ion of the site immediately under the viaduct. This area was to be used by the New

~ ...,.~•.':!•

.~
" '. ,:.s,
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jersey Department of Transportation (NJDOT) to widen the viaduct. The TAMS invenigation did not

include screening of the enti re site. Refer to Reference No. 3. figurt~ 2 for tn,loca'tions of the borings

and test piU.

TAMS repor1;edlittle viiual evidence of coalgasifkation wastes to be present in th.,e borings and test

pits. with the exception of some subsurface retort slag. However, every soil So1lmpletested exceeded

the New Jersey Department of Environmental protection informal action Itvels for at least ant

parameter. The inorganics exceeding action levels included cadmium, lead, and cyanide. Inorganic

analyses are presented in Referen<e No.3, Table 1. The most significant concentrations of organic

contaminants detected were for PAHs,ranging from over 40 parts per million (ppm) to 3,090 ppm in

eIght of the twelve samples taken. High concentrations of other semivolatile organic (dibenzofuran

and naphthalenes) and inorganic (lead) compounds were detected in association with the high PAH

concentrations. Reference No.3, Table 2 presents organic analysis resuIU(Ref. No.3).

PART IV: SITE INSPEctiON SAMPLE RESULTS

The NUSCorporation Region 2 FIT(FIT)conducted a sampling site inspection at the Elizabeth Coal GiiS

Site #2 on June 12. 1990. during wnich 58ven surface and seven subsurface soil samples were collects

(Ref. No.2). The soil samples were collected to determine if any soil contamination or waste exisu

that can be attributed to previous coal gasification operations and to assess the potential for direct

contact with contaminants present The samples were analyzed under th. Contract Laboratory

Program(CLP) for Target Compound Ust (Tel) organic and inorganic constituents, including cyanide.

All NUS Corporati.on Region 2 FIT analytical data s~.ets are provided in Ref. No. 27 of this report.

Aef.r to Figure 4 for all sample loclltions and to Table 1 for a summary of the organic compounds

.1 detected in the iOil samples. In thf following discussion. all son sample numbers are pr~ by

N.JGA.

The site can be divided into two· sections: the northern portian of the site occupied by Vignola

Salvage Corp. and the southern portion owned by Union County. The northern portion of the site

was preViously sampiea by TAM5 Con$Ultants, Inc and the data are summarized above. The FIT

collected 13 surface and subsurface soil samples (~1 to 513), including a duplicate, from the scuthem

portion of the site, and one surfac. soil sample (514) from a residential property. lacated on the

south side of High Street, to sefVe Ii a background sample. Sample locations were determined by
. .

using a thin-walled tube sampler at random subsurface locations around the site and marking the

,reM where waste wal encountered andlor wh.re readings signiiicwrtty abov. background were

regilt.red on the HNU or OVA air monitoring instrumenu. No visual waste was encountered while

using the tube sampler to determine the actual sample locations; howe",er el,v,ted readings
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TABLE 1: SUMMARY OF ORGANIC COMPOUNDS DETECTEDIN SOIL SAMPLES
COlllCTED AT THE EUZABETH COAL GAS SiTE #2
8v THE NUS CORP, REGtON2 FITON JUNE 12.1990

CQMfOVNO

~ !! a ~ I! n !! 57 a !I i1! ill ill S13 514
Carbon Dilulflde Nil NO 10,OOOE NO NO ND NO ,..D NO NO ND NO

Benzene ND ND ND 82,OooE NO 1 J NO ND ND NO ND
TOluene NO NO NO NO 59,000£ NO NO NO NO ND NO ND NO NO
Styrene NO NO NO NO 14.oooE NO NO NO NO NO NO ND ND /110

Tenll XyI_us ND ND ND 25 68.000£ NO NO NO NO NO ND NO NO NO

"MI!IOI.A11ltS

Naphdl.lene 2.200 270,OOOE NO 9~ 1,100 NO

2-Metbt'lnaphchillene J 1.300.000£ NO NO ND

Acenaphthylene UOO 2,600.oo0e ND 2.300 1.700 2,100 990 ND

Al;enlphthene 850 1.100 46MOOE ND NO

DllMlnzofurln NO 2,300.000£ NO Nil 860 NO
Phenanthr.ae UOO 5,300 :1.600 44.GOO 220,OOOE NO "40 11.000 20,000 ",900 5,200 3,700E NO 10,000

Anthracene '-300 2,800 1.300 1.600 2,900,000£ NO 3,800 5,200 1,':00 1,300 1,200E NO

FlOuraflt6lene 7,100 11.000 8.400 140,000 l..o,OOOE NO 2,300 27,000 34,000 12,000 12,OOOE 7,900E 9,600

pyrene 7.800 10.000 ~.600 140,000 140,OOOE NO 2.900 26,000 32.000 9,200 8,400 5,700E NO 8,800

fluorene J 2.200 UOo.oOOE NO NO 1.400. 1.700 NO

Hotel:

All resultsreportlld 1ft I.Ig4g.
E • Eltlmated V.lue' ' ..
NO ..Not Detected
J • Eatim.ted 'lallie, «Impound plesent beluw CAQ~ but lIbove lOt.

;;00
ItlN<I
, tD

o:z 0
O~
• 1

c~
I

VI....
Ref. No.27
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TABLE 1: SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES
COLLECTED AT THE WZAIETH COAL GAS SITE #2

IV THE NUS CORP. REGION 2RTONJUNE 12,1990CCONTD)

Cl!llPOUflIO

U·OWUi~~ l! l! U. !! m Ii II S8 it !!! m 512 111 514

&enlo("~l'ItbroBcene 5.900 7.200 5,600 74.000 2,500.000£ NO 1.600 14.000 16.000 12,000 7.100 3,/iOO£ NO 3,600

Otrywne
5_

7,800 5,800 140,000 2.eoo.oOOE NO 1.500 22.000 27.000 12,000 9.200 4.400£ NO 5.400

.... ,OCb)fluora'.. tlelNl 4.900 5.100 4.600 . 82.000 1.500,OOOE NO 1.700 14,000 16.000 16.0ll0f 8,400 5,100£ NO 5.000

•
.... ,Ol.. 'fluoraRth.ne 2.!KIO 3.100 3,200 NO l,400.oooE NO NO 7.600 NO NO 3,800 2,5OOE NO NO

Ie-nUl' oBlJ¥'f n. 3,700 3,700 1,100 IM.OOO 1,900,OOOE NO \.200 9,600 4.100 9,000 6.100 i,li00E' NO 3,300

'''CNnO'' .1.3·(d)J)yrene 3,200 3.100 2,800 73,000 i:OOO.oooE NO 1.000 8.700 8,900 8.200 ~,200 2,100E NO 2,500

O,bez(llNanthracene UOO 1;700 1.700 11.000 S70,OOOE NO 6.000 '5,100 3,500 2.200 1,l00E NO 940

tenzoCg,h,i}per)'l- 2.100 2.800 2,500 57.000 87(l.OOOE NO 830 8,400 a.ooo 8,/100 3.900 2,lOOE ND l,OOO

'n1UM1

4.4'-DOT ND NO NO NO ND NO NO 230 2201: NO NO

All re....1b reported in 119111.9·
E. E5timiltedV.,lue
ND • Not Deteued
J .. EStlmated vilue. compOund PleeN. belOw CROLbUll1bovt IOl

'tel ftlo l7 ,.. ;1:10
tDN< •
• U)

o
20o~
• I

Woeo
I
VI....
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registtred on the OVA in every hole made with the tube sampler at depths ranging from 0 to 48

inches. samples were collected in pairs at each location: one 5Urfa~e soil sample and one 5ubsurfa~e

vertical composite soil sample (Ref. No- 2).

A substance assumed to be solidfled coal tar was encountered in soil sample SS at a depth of

approximately 18 to 36 inches. Analytical results from a sample of this material show eltvated

concentrations of volatile organic compounds assodated with coal gasification. E,timated

concentrations of carbon disulfide (10,000 micrograms per kilogram (uglkg]), ~nz.ene (82,000
,uglk.g) , toluene (59,000 uglkg), styrene (14,000 uglkg), and total xylenes (68,000 uglkg) were

detected in this sample. Acetone wa, detected in sample 52 at an estimated concentration of

1SO uglkg. Ben1ene was detected in sample 57 at a concentration of 7 uglkg and total ltylenes were

detected at25 uglkg in sampleS4(Ref. Nos. 2, 27).

Semivolatile organic analyses indicate that on-sit. sail.s contain notable concentrations of anthracene

(12,000 uglkg [estimated] to 2,900,000 ugtkg) In com~rison to the background level (which wu
below the Contract Required Quantitation Umit [CRQLIof 388 uglkg). Several soil samples contlined

notable concentrations of (hrysene, which ranged from 22,000 uglkg to an estimated 2,800,000
uglkg, (compared to a background com;entrat'ion of S,4QO uglkg), and of numerous other

semivolatile organic compounds, including sever.' PAHs. The highest concentrations of thetl
cornpoutlds, which ,ncludelluoranthtnel, pyrenes, naphthalenes,. and dibenzofuran, ~re detected

in soil sample S~, ranging from an estimated 140,000 uglkg to an estimated 3,300,000 uglkg. PAHs

r.•··• ~ were found in the intended background sample 514 at concentrations ranging from 940 uglkg to

10,000 uglkg (Ref No. 21).

; The only pestidde detected was 4,4' -DDT, which was fouf'd in $Oil samples sa and 59 at concentrations. "
of 230 uglkg and an estimated 220 uglkg, rflpectively. No other petticid8S and no polychlorinated

biphenyls (PCBs) were detecbKI in any soil sampla. Cyanide was detected only In soil sample 58, at a

concentretion of 2.2 milligrams per kilogram (mglkg).

Various inorganic constituents were detleted in all soil samples, includl.,g notable concentrations of

arsenic in $Oil samples 51 (29.2 mglkg) and 52 (22.5mglkg), chromium in soil sample 514 (estimatec:l

489 mQlkg), and copper in soil sample SI1 (estimated 269 mglkg). lead was also detected at
concentrations ranging from an estimated 9.3 mgl1cg to 362 mglkg. Th~e inorganic constituents

cannot be directly attributed to coal gasification processes (Ref. Nos. 1. 2, 27), although the leYels of

arsenic and copper in on-site soils art 0'1" 3 and 4 times higher. respectively, than those found in the

background sample. All other inorganic constituents were present in on~it. soils at levels

comparable to each other andlor to the background level.
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PART V: HAZARD ASSESSMENT

GROUNDWATER ROUTE

1. Describe 1he likelihood of a release of (ontamlnant(s) to the groundwater as follows:
observed •• Ulged. potential, or none. Identify the cantamlnant(s) detected or suspeded. and
provide a rationale for attributing 1he contamlnant(s) to 1he facility.

There is a very high potential for a release of contaminants to groundwater to occur at the
facility. Soil ,amples from the facility 'how that elevated concentration' of volatile and
semi volatile organic compound' exitt on site. These compounds indude benzene, toluene.
styrene, xylenes. and a number of 'PAHs Induding known and suspected carcinogens, all of
which are related to the coal gasification process. In soil sample SS, a substance auumed to be
solidified coal tar was encounterecl at a depth of approxi mately 18 to 36 inches. This and other
wastes associated with coal gasification are reported to be' buried in unlined pits on site.
Contaminants contained In these pi1S could I.ach through the soil and enter groundwater
below the site.

Ref Nos. 1, 2, 3.27

2. Describe the aquif.r'of concern; include information such a. depth. thickness. geologic
composition. permeability. overlying strata. confining layers, intlfconnedlons,
discontinuities, depth to watertabl •• groundwaterflow direction.

The aquifer of concern is the Passaic Formation. which was formerly known as th. Brunswick
Formation. The Passaic Formation is the most @xtensive and important aquifer in Union
County. The formation is composed of thin-bedded thal.s. mudstones. and sandstones which
range in thickness from 6.000 to 8,000 feet. Groundwater in this formation occurs along joints
and fraet\.lr. zones which decr8ase in volume with depth. Groundwater in the area exists
und., confined and unconfined conditions resulting in both artesian and water table aquifers.
respectively. The confining layers generally consln of silt and clay beds. On-site borings show
that the red-brewn Brunswick Shale of the Passaic Formation exists at a depth ranging from 8
to 18 feet below the ground surface. The upper 1 to 3 feet of the shale is reported to be
decomposed. The permeabilit~ of the shale is approximately 10" em/sec. Overlying a majority
of the Passaic Formation is a stratum of unconsolidated glad81 sediments consisting of clay, silt,
sand. gravel, and boulders. The overburden beneath the site ranges in thickm,S5 from
approll:imately 11 to 19 feet. Borings completed in a limited al'eil near the viaduct indicate that
locally b.drock is immediately overlain by medium dense to dense lilt 2 to 5 feet thick, Above
that lies a 4- to 10-foot-thick layer of silty day. clayey silt, and organic silt. This deposit,
however, is not continuous in the northernmost portion of the site, where overburden consists
of silty clay. sand and gravel. and clayey sand and gravel, in ascending order. The uppermost
deposit throughout the site consists of fill materials including earth fill and debris. The
permeability of these unconsolidated deposits beneath the site is 10·' to 10" cm/sec. There is
direct hydraulic connection between th. glacial deposits and the bedrock and also with
adjacent surface waters. Groundwater levels at the site range from 7 to 10 feet below the
ground surface. A perched water zone exists in the northern portion of the site. Depth to
groundwater in this perched zone ranges from 1 foot to 5.5 feet. Near the site groundwater is
assumed to flow southwest toward the Ellzabeth River.

Ref. Nos. 2,3,8,9, 12

3. Is. designated sale source aquifer within 3 mile. Of the site1

A ~Ie source aquifer has nat been designlltlcf within 3 miles of the site.

Ref. No. 25 .
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4. What is the depth from the low..st point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of ,once rn1
During the NUS Corp. Region 2 FIT site inspection. readings above background were observed
on the OVA and HNu air monitoring instruments whe ... a substance assumed to be solidified
coal tar was encountered from a depth of approximately 18 to 36 inches. Analytical data
indicate5 that soil contamination exists a(ross the site at depths ranging from 0 to 48 inches.
Groundwater exists under wtter table conditions 7 to 10 feet below the ground surface.
Therefore. the depth to the aquifer of concern ranges from 3to 6 feet.

Ref. Nos. 2, 3 • 8, 9

5. What Is the permeability value of the least permeable (ontinuous intervening stratum
between the ground surfa" and the aquifer of eon(t!rnl
The permeabil ity value for the silts and claysoverlying the Srunswick shale is 10" to '0.' em/sec.

Aef. No. 12

6. What is the net preci pita1ian for the areal

The net precipitation for the area is 12inches.

Ref. No. 12

7. Iden1ify uses of groundwater within] miles of the site (i.e.• private drinking sourCl. municipal
source, commercial. industrial. irrigation. unusable).
Groundwater within 3 miles of the site is used only for commercial and industrial purposes.
There are no known wells used for drinking or irrigation purposes within 3miles of the site. All
wells used for potable water supply that exist within 3 miles of the site are reported to be
closed. .

Ref. Nos. 7. 16-24

B. What is the distance to and depth of the n•• rat w.1I that is currently used for drinking or
irrigation purposes? #~

There are no known ~Is currently used for drinking or irrigation purposes within 3 miles of
the site. All 'wells usecHor potable water supply that exist ~thin 3 miles of the site are
reported to be closed.
Ref. Nos. 7, 16-24

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site.
There are no people known to be served by the lIquifer of concern within] miles of the site,
All public supply water is supplied by the Elizabethtown Water Company and the City of
Newark Water Department. These utiUties receive water from reservoirs not located within 3
miles of the site.
Ref. Nos. 7, 16-24
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SURFACEVVATERROUTE
Describe the likelihood of a release of contaminant(s) to surface water as follows: observed.
alleged, potential. or none. Identify the contaminant(s) detected or suspected. and provide a
ratianale for attributing the contaminants to the faciUty.
There is a high potential for a releas. gf contaminants to ~rfa<e water to occur at the site.
Groundwater 1s in direct hydraulic connection with adjacent surface waters. Since there is a
high potential for groundwater contamination to occur, surface water, in turn may be
impacted. Analytical data from soil samples collected at the site indicate that wastes associated
with coal gasification exist in surface and subsurface soils in the southern portion of the site.
This portion of the site is a dosed basin used for flood control. It is lower than surrounding
topography and is s.~rated from the river by a manmade contrete bulkhead which is
approximately 8 to 10 feet higher than the site. This bulkhead has a floodgate that bisects its
base at each end of the site. This creates a high pote"tial. for surface water contamination .
because in the event of a flood, water would contact contaminanUin on-site soils. This
contaminated water from the $ite would be mixed with river water once the flood water was
allowed to return to the river through the flood gates.

Ref Nos. t, 2". 3.27

11. Identify and locate the nelflS't downslope surface water. If possible, include a desulption of
possible surf.at drainage pattems from the site •

•The nearest downslope surface water is the Elizabeth River. The river IS bulkheaded at this
point and the bulkhead extends approximately 8 to 10 feet above the site where it borders the

. river. However, there are potential drainage paths through two flood gates which penetrate
the bulkhead at each end of the site. In the event of a flood, the gates could be opened and
contaminated floodwater from the 5tte and water in the river could be mixed, allowing for
contaminant miQration. The Elizabeth River emptiM into the Arthur Kill approximatlfy 2.3
miles downstream from the sit •.

Ref. Nos. 2, 4

12. What is the facility slope in percent? (Facility slope is measured from the h\gtlest point of
depolit~ hazardous waste to the most do~nhill point of the waste are. or to where
contamination il detected.)

The facUity slape is less than 3 percent.

Ref. Nos. 2, 4 .

1J. What is the slope of the intlrvlH1ing terrain in peruntl (Intervening terrain slop8ls measured
from the most downhiU point of the waste .ree to the probable point of entry to surface
weter.)
The slope of the intervening terrai" is l4Ksthan 3 percent.

Ref. Nos. 2. 4

'4. What Isthe '.yeer 24-hour ralnf.1l7
The 1.year 24-hour rainfall for the region is approximately 2.75 inches.

Ref. NO. 12
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15. What Is the distance to the ""rest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.
The Elizabeth River borders the site to the west and southwest. However. the river is
bulkheaded along the site. The bulkhead extends approximately 8 to 10 feet above the site.
which would prevent runoff from entering the river, except in the taS4tof a flood.

Ref. Nos. 1, 2. 3

16. Identifyusn of surface waters within 3 miles downstream of the site (i.••• drinking, irrigation,
recreation, commercial. industrial. not used).
The deslgnated uses of the Elizabeth River and the Arthur Kill within 3 miles dQwnstream of
the site include secondary contact r.creation. maintenance and migration of food populations.
migration of diadromous fish, maintenance of wildlife, and any other reasonable uses. There
are no surface water intakes withi n 3miles downstream of the site.

Ref. Nos. 5.7.19.20.23.24

17. Describe ,ny wetlandS. greater than 5 acres in area. within 2 miles downstream of the site.
Indude whether it Is a freshwater or cOllstal wetland.
A 5-a<re. 'tidally influenced coastal wetland is located approximately 1.4 miles downstream of
the site. This wetland is classified asan emergent, intertidal. est.uarinewetland.

Ref. No.6

18. Describe any critical habitats of federally listed endanger8d species within 2 miles of the site
along the migration path.
There are no critical habitats of ftlderally listed endangered spedes located within 2 miles of
the site. However, the federally endangered peregine falcon (Falco peregOnus) may use the
area for feeding and nesting and the feder4llly endangered bald eagle (J:!.!liaretus
leycocephalusl makestransient appearances there.

Ref. NO. 11

r

19. What II the distance to the nearest sensitive environment along or contiguous 10 the
migration path (\f any exist within Z miles)?
A tidaUy infl uenced cOastal wetland is located 41pproximat~Y 1.4 miles downstream of the sit •.
This wetland i,dassifled as an emergent, intertidal. estuarine wetland.

Ref. No.6

20. Identify the population $liNed or acres of food crops irrigated by surface water in18kes within
3 miles downstream of the site and the distance to thelntake(.).
There are no kn~n surface water intakes used for drinking or irrigation within 3 miles of the
site. All public SUpply water is supplied by the Elizabethtown Water Company and the City of
Newark Water Department. These utilities uw reservoirs located outside of a 3-mile radius
around the site.

Ref.Nos. 7.19.20.23.24
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21. What Is the state water quality dasslflcation of the water body of concern?
The Elizabeth River and the Arthur Kill are both classified as SE3 waterwaY' in the vicinity of
the site.

Ref. No.5

22. Describe ilny apparent biota contamination that Is attributable to the sit ••

During an NUS Corp. Region 2 FIT site inspection, no apparent biota contamination
attributable to the site was observed-

Ref. NO.2

AIR ROUTE

23. Describe the likelihood of I rele.se of contamlnant(s) to the air IS fol1ows: obseNed, alleged.
potential. none. Identify the contaminant(s) detected Dr suspected, and provide a rationale
for attributing the contamlnant(s) to the facil!ty.
During the NUS Carp. Region 2 FITsite inspection no wastes were noted to be present on the
site surface. No readings above background wer. detected in the ambi~t air by the Organic
Vapor Analyzer (OVA) or t.he HNu photoionization detector (HNu) prior to the disturbance of
soil. However, readings above background were detected on at least one of the air monitoring
instruments in all subsurface soil sample auger holes and above the disturbed soil at ~mpl.
location NJGA-S12. S~biurfa<e soil samples were collected at depths ranging from 6 inches to
48 inches. TheM readings ranged from 0.4 ppm to greater than 1.000 ppm. Therefore. there is
a potential for volatile cQntaminanU to migrate through ·cover lOils and release to air. There
have been no reported releases to air associated with the facility- The ... were no readings
above background on either of the air monitoring instruments within the breathing zone at
any time. during the ~mpl. collection event.

Ref. Nos. 1,2...........

24, What is the population within'. 4-mile radius of the .ite1
The population within a 4-mile radius of the site is approximately 296,20D.

Ref. No. 13

FIRE AND EXPLOSION

25. Describe the potential for a tlr. or explasion to occur with respect to the hazardous
substance(s) known or suspected to b. preslnt on site. Identify the hazardous substance(s}
and the method of storage or containment associated with .. ch.
The potential for a fire or explosion to occur with respect. to hazardous substances present on
site is low. Coal and coal tar have a moderate potentiat for fire and explosion. However,
during the NUS Corp. Region 2 FIT site inspection all wastfl on site w.,-. noted to be buried.
Part of the site is used for storage and part is used for public rilereatton and flood control.
The,. have been no reported fires or explosions associated with the facility.

Ref. Nos. 1.2.3
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26. Wha1 is the population within a 2-mife radius of the hazardous substance(s) at the facility?

The population within a 2-mile radiu' ofthe site Is approximately 109,200.

Ref. No. 13

DIRECT CONTACT/ON-SITE EXPOSURE
27. Describe the potential for direct c.ontact with hara'dous substance(s) stored in any of the

waste units on site Or deposited In on-site solis. Identify the hazardous subltanee(s) ilIndthe
a"lSsibility of the waste unit.
There is a very high potential for direct contact with ha:r.ardous substances which oc(ur in on-
site soils. A substance assumed to be coal tar was encountered in on- site soils in the southern
portion of the site at a depth of 18 inc;hes. The lit. is easity acc;essible and part of it is used as a
pu blic baseball field: Numerous volatile atld semivolati'. organic compounds were detected in
both surface and subsurface soil ,amples collected by the NUS Corporation Region 2 FITin the
southern portion of the site, including the baseball field. The site is located in a heavUy
populated urban ar.a and is bordered by residences to the east. Children were ob$el"lled on
the site during tne site inspection •

Ref. Nos. 2. 3, 27

28. How many residents live on a property whon boundaries encompaSS any part of an .,el
contaminated bythesitel
There is no known documentation that states that any nearby residential property boundaries
encompass any part of an area contami nated by the sit•.

Ref. Nos. 1,3,10

2'. What is the pOpulation within a '-mile radius of the sltel
The population within a 1-mile radius ofth. site is approximately 49,600.

Ref.No. 13

TIERRA-B-017839



02-9004-38-51
Rev. No. 0

'PART Vi: ACTUAL HAZARDOUS CONDITIONS

Analysis of samples collected during the NUS Corporation Region 2 FITsite inspection revealed the

presence of numerous vol~tileand semi volatile organic compounds in o""site surface and ~ubsurface

soil sampl~. These compounds included various polynuclear ~romatic hydrocarbons (P~H5), m~ny of

whith are known or suspected carcinogens. These contaminants were found at depths ranging from

o to 48 inches at various locations ~cro5S the site. The area is easily accessible to the public and is

used as. a baseball field. Children wert observed to be present during the NUS Corporation Region 2

FlTsite inspection. No other actual hazardous conditions pertaining to human or enviromental

contamination h~ve been documented. Specifically:

• Contamination has not been dotumented either in organisms in a food chain leading to

humans or in orgamsmsdlrecdy consumed by humans.

• There have been no documented observed incidents of di reet physical contact with

hazardous 5u~stances ,t the facility involving a human being (not including

occupational elCposure) or a domestit animal.

• There have been no documented inci denu of damage to flora (e.g., stressed ve;etation)

or to fauna (e.g., fish kill) that can be attributed to the hazardous material at the facility.

• A fire marshall has not certified that the facility presents a si;nificant threat of fire or

explosion and there is no demonstrated threat based on field observation.

• There is no documented contamination of a 54!Weror stonn drain.

• There is no direct evidence of releMe of a substance of concern from the facility to the

groundwater. ...v

Ref. Ne». 1, 2, 3
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. PART V,,: SITE SUMMARY AND RECOMMENDATIONS

The Elizabeth Coal Gas Site #2 i~an inactive former (Oal gasification site 10cated in a mixed urban

residential and industrial area between South Street, High Street. Fourth Avenue, and the Elizabeth

River under the U. S. Routes 1 and 9. Viaduct in Elizabeth.· New Jersey. The site is comprised o'f

approximately 2 acres and can be divided into two sections. The northern section of the site is an

active salvage area while the southern portion is inactive and is used for flood control and as a public.

access baseball field

The site has been owned by Elizabethtown Gas Light Company since 1855 and was used to

manufacture coal gas until approximately 190t. COal gas operations took ~ace primarily in the

northern portion of the site but most likely extended into the southem portion also. Presently. the

northern secti on of the property is still owned by Elizabethtown Gas Ught Company but is operated

by Vignola Salvage Corp. as a storage and light industrial facility. The sourthern half of the property

was donated to the Union COunty Department of Parks and Recreation by the City of Elizabeth in

'953. This part of the property is part of a flood control project. A small rectangular parcel of

property. which encompasses the baseball diamond itself. is owned by the Owrch of Saint Anthony

(Ref. No. 28).

Actual waste handling practic*S used at the plant during the time of coal gas production ar .. largely

unknown. It is very likely that coal and coke were stored on site in large piles. Waste materials which

were not marketable. such as poor quality tars and oils. were probably deposited in u"lined pits on

site. Analytical results of surface and subsurface soil samples taken during the NUS Region 2 FITsite

inspection indicate the presence of elevated concentrations of compounds associated with coal gas

manufeeturing wastes. A substance assumed to be solidified coal tar was encountered at sample. .
location S5, and ellvated levels of ~arious organi.: compounds induding: high le ...els of polynuclear

aromatic hydrocarbons (PAHs) were detected in a sample of the material. Although levels at"PAHs

were generally higher ~~n. those found in the sample that was intended to represent the

background conditions, in many instances "background- level~ for other compounds detected were

comparable to or higher than those found in some on.,lt8 soil samples. This indicates that fitMr

those on-site sample5 are unaffected by facility wastes or that the· residential area where the

-background- sample was collicted has betn impacted by the ~ite. Some remedial action has been

reported to have occurred at the site along with the removal and/or addition of unknown amounts of

soil during the flood control basin construction (Ref Nos. 1, p. A~1; 26).

The site is completely fenced with a locked gate along Centre Street. However, there is an open gate

along High Street which permits access to the sitt. There is a high potential for a release of

contaminants to both groundwater and surface water from the facility; however, groundwater and
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surface water in the area are used for indumial and commercial purposes only. A portion of the site

isused as a baseball field and childr • ., were observed on site. Becauseof the high potential for direct

contact with on-site wastes and contaminated surface ~ils to occur, a USTING SITE INSPECTIONis

recommended for the Elizabeth Coal GasSite #2. Recommendations for further work should include

a soil boring program to determine the quantity and extent of tl"te waste deposited. and soil

sampling of nearby residential properties to determine whether or not contaminants have migrated

off site. Due to the elevated concentrations of PAH compounds and other compounds generally

associated with coal gas wastes that were detected in surface sails, it is also recommended that

emergency action be taken to prevent accessto the site by unauthorized personnel (Le., children who

passthrough or use the ballfield on site) .

..
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