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Avionics Division
Defense.Space Group
'" Corporation

100 Kingsland R98d
Cifton, New Jersey OlOU
Telephone (201) 2UlJ113

August 22. 1986

MI. Stuart Palfreyman
Health Department. City of Clifton
900 Clifton Avenue
Clifton. NJ 07011

Dear Mr. Palfreyman:

In accordance with the provisions of N.J.A.C. 7:26-9.7 and 7:1-7.1,
I am submitting the following hazardous substance discharge report.
I am also forwarding copies of this report to the New Jersey
Department of Environmental Protection.

I hope this information Is sufficient. If you need more detailed
information call Jim Pettis or Steve Buzzard at (201)284-4098.

A.J. Marino. Jr
Manager, Materials & Evaluation Lab
Environmental Coordinator

cc: R. S. Ullman
J. Pettis
S. Buzzard
A. Leibowitz Ut'N.,~c,;t;(" Jhvl!: MIt.~~tE' ..

/~'''''f'/''iF &~ ~",."L() ,;~ rv
$4U,VE. ~~ 4-1!1f<!~ •
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HAZARDOUS SUBSTANCE DISCHARGE REPORT

Name: ITT Avionics

Individual Reporting Discharge: Anthony J. Marino. Jr.

Address: 100 Kingsland Road. Clifton. N.J. 07014
Telephone: (201)284-2170

Date and Time of Discharge: Sometime between 0:00 08-12-86
and 0800 08-13-86.

Location of Discharge: ITT Avionics
100 Kingsland Road
Clifton. NJ 07014
Passaic County
EPA #NJD058112947

Bl'ock 83-1 Lot 1

Type and Quantity of Discharge: 300-350 gallons 1,1,1
Trichloroethane

Actions Taken to Contain Discharge: None possible - Material
is under concrete floor
which 1s over rock.

Company selected and contracted for removal/clean-up:
OH Materials Corporation

Remedial Investigation

Samples Taken: Two borings through concrete. Visual
confirmation in underlying soil only, no
analysis.

Clean-up Date: Start Saturday, 23 August 1986
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REMEDIAL INVESTIGATION REPORT

AND·

REMEDIAL ACTION WORK PLAN

ITT Avionics Division

100 Kingsland Road .

Clifton, Passaic County, New Jersey

ISRA Case No. E96303

JUNE 1996

[June 12, 1996J

H2M ASSOCIATES, INC.
999 Riverview Drive
Totowa, New Jersey 07512

t-i~GROUP
Engineer •• Sclenti.t., PI.Mer.
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1fT ndustries
Environmental H•• lth & Safety

IUTOMOTIVE
a:FENSE IlL ElECTRONICS
IIUID TECHNOLOGY

ITT Avionics
100 I.ingsllnd Road
DlIOl1. NJ 07014.1993
Tet: 1201 )284-4852
FIX: {201l284-3345

November 19,1996.

Certified Mail

Mr. 1\lbert Greco
Clifton City Health Officer
900 Clifton Avenue
Clifton, New Jersey 07015

Re: ITT Avionics ISM case No. E%303.
Remedial Action Wark Plan (RA WP).

Dear Mr. Greco:

At the request of Mr. Gary Upsius, NJDEP Case Manager for the referenced ISRA case
site, I am fOlWarding the enclosed RA WP f9f your reference. Please feel free to call me
directly at 201-284-4036 or Mr. Lipsius at 609-984- 0955 with any questions. Thank you.

~~~
Donald T. Pallo
Manager, Envirorunent
Health & Safety.

cc: G. Lipsius (NJDEP).
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REMEDIAL INVESTIGATION REPORT

AND

REMEDIAL ACTION WORK PLAN

ITT Avionics Division

100 Kingsland Road
Clifton, Passaic County, New Jersey

ISRA Case No. E96303

JUNE 1996

H2M ASSOCIATES, INC.
999 Riverview Drive
Totowa, New Jersey 07512

t-i~GROUP
ADC000419
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t-QMGROUP
HoJzmar:ber, Mc1cDdon A MWTd1, P.c. • laM AsIociats, 11K.
H2M CoI1Ib'UCdon Manaaement, Inc. • 112M Uba, Inc.

999 Rivel'\'inr Ori.-e, Toto .... N} 075lZ
(201) 256·5+54 • FAX: (ZOI) 256-828')

Via Federal Express

August 8, 1996

Mr. Gary Lipsius
New jersey Departtnent of Environmental Protection
Division of Responsible Party Site Remediation
Bureau of State Case Management
401 East State Street
Trenton, New Jersey 08625

Re: Remedial Investigation Report and Remedial Action Work Plan
lIT Avionics Division, Clifton, New Jersey
ISRA Case No. E96303

Dear Mr. Lipsius:

On behalf of lIT Avionics Division and in accordance with your telephone conversation of this date, H2M
is providing herC\\-'ith one copy of the Remedial Investigation Report (RIR) and Remedial Action Work
Plan (RAWP) pertaining to lIT's facility located at 100 Kingsland Road in Clifton, New Jersey. In
addition, one copy is being provided to George Nicholas of the NIDEP under separate cover. AdditionaJ
copies will he provided to you as requested.

The RIR and RAWP are being submitted under the requirements of rSRA for the triggering event that
occurred on July 17, 1996 for which a General Information Notification (GIN) was submitted to the
NIDEP. The RIR and RAWP was developed to satisfy the requirements of the Technical Requirements
for Site Remediation (N.lA.C. 7:26E). This report is also being submitted to satisfy lite notification
requirements of N.J.A.C. 7:1E·5.2. To facilitate your review of past activities, a time line has been
developed \-vithreferences to appropriate sections, tables and figures within the report.

At your earliest convenience, we would like to schedule a meeting at the l1T facility to view the site and
review the RIR and RAWP for conditional approval. A contract of sale for the subject property has been
executed and time is of the essence. If you should have any questions or comments·, please feel free to
contact this office.

,INC.

cc: nald J. Wienckoski, Jr., NJDEP, BFO
George Nicholas, NJDEP
Donald T. PolZQ,InAvionics Division
Jack Russo, lIT Avionics Division
Alan Leibowitz, lIT Defense and Electronics
Andrew DiCicco, Esq., I1T Defense and Electronics

Ene.

e~GINeE.5 &KCHITBCT$ 5CI~~TIST5
PlA:'tI:'lI!EA1 ~nNIII"".lIr ... 'I_" u- ..... _
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CERT~CATIONS : ISRA RAWP June 1996. ITT Avionics case 'E96303.
A. . The foUowin, eenification shall be signed by the highest ranking individual II the site with overall

responsibility for that site or activity. Where there is no individual II: the site with ov~ responsibility
for thll1 site or activity,lbis certification shall be signed by the individual having responsibility for the
overall operation of the site or activity.

I c~Ttih under pUUlky of L1w that tM iIIlort1Ulli6l1 provUhd in tlris dDcumml is true, accurau and
~mplete. I lUJIllWlU't tlull thue an sif1liJ'ictllll ciril ptlUllties for Ia&owin,l, Sflbmittin,Jabe, in4tC1l1'Clt~
Dr inl:ompkU infol'1lUllion and· thAt I tlIIt collfllfillinr a mm. Of 1M forutll de".,. if l11U1Jcea written
false stalemmt which I do IIDtbelieve to be "'e. I IZIII also awlU'e that if I lawwin,ly direct or authorize
the violtztion of any ntItIUe, I am penolUlll1 liGble for the ptnD1lia.

Henry J. Driesse
TypedlPrinted Name

5ignmo /~!.-7 h

Date .--,;:.......::......:..-=-- _8-6-96

Sworn to and Subscribed Before Me
on this ,".ol.

Date of £{A+#" at 19..;iq~t...ol::- _

~4t~ •• E~
Notary NOTARY PUBUC OF NEW JERSEY

My Commission &a~.uw 8, 1997

B. The following certification shall be signed as follows:

1. For a corporation, by a principal executive officer of at least the level of vice president;
2. For a pannership or sole proprietorship, by a general partner or the proprietor, respectively; or
3. For a municipality. State, Federal or other public agency. by either a principal executive officer or

ranking elected official; or
4. For persons other than 1-3 above, by the person with the' legal responsibility for the site.

I c~nify und~r ptna1Jy of law that I halle peno1Ud1y ezamined tUUl Q/tI fami1iJlr with th~ inforrtUlliDn
submitted herein and all attached doCfllMlrU. and IJuJl btutd- on my inquu, of those indi~iduals
immtdiall!ly nsponsible lor obtaining the infornuziion, 1belin~ tlull the subrrritUd infonnation i.r true,
accurate and complet~. I am awar~ thai the,., an signijit:ant ciWl pellD1ties Jor bowin,ly mbmittUzg
false, inaccurate or incomplete informoJioll and that I am commilting a cTimc oJ tIu JOflrth de,nt if I
tTUJJct a wrilten falst stal~m~nt which [ do IIDt belieH to be true. I am also aWanr that if 1knowingly
direct or authorizt the violation of an] statute, I am perIonally liable lor the p~n.alties.

Typed/Printed Name Henry J. Driesse Title President

5;g~ Date 8-6-96

Sworn to and Subscribed Before Me
on this 4r ;OL

Date of ~..z 19..<.9...::04"-- _

~ >=t~ d~lLuL
Notary

AJt4NAMARIE SlIolONErrI
NOTARY PUBliC Of NEW JERSEY
My Conwission E.'<Dires Jl.r18 8, 1997

ADC000421

TI ERRA-B-007578



/
;&~~ STUDY

=o:u' .r- 5/" PILot STUDY
• TABU: 2-4) / SOURCE AREA

1'365 I 1995 I 19'36 I

'liS GROUND'lfA.TER
/--: 5.UlPWfC

____ -+-1 -, /{'--_....:(lIGURI 2-25. TABLE 2-15)

AOC 3: rolDlER ['40.2 • No.4 FUEL OIL usr.! 1985 i I 1995 I 1996 I
8/v5 • 12/85 GROUNDWAT!R.r- s.ulPJ..ING

r-- -+_r-- __ -'-/~--..l.:(n..::C:..:URI:..:.=....:;2-17.TABLE 2-115)
AO<: 4: CBDlc.u.,lW.LSTE sroR4C1 BtnUllNC I 1985 I 1995 I 1996 I

I I
Ir----.....,I,r------.----.
I
I

AOC 5: FORMER GAKDINIIt'S SHID
AOC IS: JKDUSTRIAL W£STE1I'ATD

PRETlDna:MT SYSTDt

1965 1995 1996

1985 1995 1996AOC 7: ILICTBICAL SUBSTATION

j I
,,

1985 1995 1996AOC 11: FORKER JaTAL nNISHnJG •
EI.ECmOP!.A'miC PROCESS AJtEA

1985 I I
I,,

1995 I 1996 IAGe 12: )UIWI!'lC TRANSPORWERS

:ECTS I"l.ANNERS SCIENTISTS SURVEYORS
TOTOWA, N•.I.

ADC000422

TI ERRA-B-007579



ADC000423

TI ERRA-B-007580



Il~GROUP
REMEDIAL INVESTIGATION REPORT
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REMEDIAL ACTION WORK PLAN
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Il:lMGROJP
REMEDIAL INVESTIGATION REPORT

AM2
REMEDIAL ACTION WORK PLAN

I1T Avionics Division
100 Kingsland Road

Clifton, Passaic County, New Jersey

June 1996

l.0 Introduction
The objective of this Remedial Investigation Report and Remedial Action Work Plan is to establish

a basis for and identify the appropriate ren1edial action for the fiT Avionics Division (lIT) facility located
at 100 Kingsland Road, Clifton, New Jersey. This report summarizes previous remedial investigation
activities performed at the site, including work performed as part of the New Jersey Department of

Environmental Protection (NJDEP or Department) Bureau of Underground Storage Tanks (BUST) and

New Jersey Pollutant Disc:harge Elimination System (NJPDES) programs, as well as voluntary
investigation work perfonned under a corporate environmental survey program, and presents the proposed
remedial action for remaining areas of concern. This report also serves as notification pursuant to

N.J.A.C. 7:1E·S.2. This Remedial Action Work Plan has been prepared in accordance with the NJDEP
Technical Requirements for Site Remediation (N.J.A.C. 7:26E) and the Industrial Site Recovery Act
(lSRA).

1-1
[June 12. J996}
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Il2MGROUP
2.0 Remedial Investigation Summary

2,1 Location and DescriJ!tion

The rrr facility is shown in Figure 2·1. Location Map. and Figure 2-2, Site Map. The site is

located in an area. of Clifton occupied by residential dwellings and industrial facilities. The nearly SO-acre

site is bordered to the north by New Jersey State Highway Route 3. a SheD gasoline service station, and a
Ramada Inn hotel. Yantacaw Pond is immediately north of Route 3. A vacant facility formerly operated

by Automated Data Processing borders the northwestern portion of the site. The eastern site boundary is

River Road. the southern boundazy is Kingsland Road. The lllird River, a tributary of the Passaic River,

borders part of the site to the west, and flows around to the property to the west. north and cast. This

tributary discharges to the Passaic River approximately one-quarter mile east of the site. The site contains

seven buildings, six of which house non-manufacturing operations, including maintenance, boiler,

electrical, and storage areas. These six buildings range in size from 1,700 to 24,000 square feet. Site

manufacturing operations are limited to the main building. which contains approximately 919,000 square

feet of floor space. The site was occupied by a country club and golf course prior to its purchase by ITI in

1946.

m assembles electronic equipment used in the defense industry. Historical operations have

included manufacturing of television and radio tubeS, telephones, radios. washing machines, and printed

circuit boards. Current site operations include welding, soldering, painting. printing, degreasing, drilling,

machining. grinding. assembly, and testing of products.

2.2 PhvsicaJ Setting

2.2.1 Tooogn,phy, and Drainage

Overall site relief is approximately 40 feet. from a high of approximately 70 feet above mean sea
level in the southwestern portion of the site to a low of approximately 30 feet above mean sea level in the

northeastern portion of the site. The site slopes towards the Third River, which drains into the Passaic

River approximately one quarter~mile east of the site. The subject property is within the Passaic River

drainage basin. with local drainage to storm sewers.

2.2.2 Geology and Hydrogeology

The site lies within the Piedmont Province of northern New Jersey. The uppermost unconsolidated

materials in this area generally consist of fill material, and glacial till of Pleistocene Age, composed of red-

brown sand and gravel with some silts and clays. These glacial deposits are underlain by the weathered
reddish-bro\oVl1shales and sandstones of the Passaic, or Brunswick Formation. The Brunswick Fomiation

was deposited within the Newark Basin, one of many Triassic rift: basins formed during the separation of

North America from Africa and the opening of the Atlantic Ocean, during the Late Triassic period.

2-1
[June 12, 1996J
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Il~GROUP
Sediments. eroded from adjacent uplands. were deposited along rivers and in lakes within the basins during

this time. These sediments became compacted and lithified to form conglomerate (at the basin margins).
mudstooe, sandstone, siJtstone. and shale. In the course of rifting, the rock layers of the Piedmont became

tilted northwestward. The strata generally strikes northeast to southwest and dips northwest at 5 to 25

degrees. A directional. anisotropic response to pumping is often doc:umented in the Brunswick. In most

cases, monitoring wells aligned along the strike of the formation react: faster and show much greater

drawdown than those located perpendicular to the strike. This is especially true when wells are drilled to

greater depths. since wells installed to similar depths or elevations down-dip or up-dip of a pumping well

may screen different water-bearing units. Major fracture orientations. measured by a previous consultant

in an outcrop at the Third River located southwest of the site, were found to be approximately northeast

(N59°E) and northwest (NS2°W).

Twenty-seven (27) monitoring wells have been installed as part of site assessment and remedial

investigation activities to evaluate sub-surface conditions and groundwater quality. The locations of these

wells are also provided in Figure 2-2. A summary of monitoring well construction details is provided in

Table 2-1. Borehole logs, NJDEP Forms-A and B. and monitoring well records have been previously

submitted to the Department as they related to Bureau of Underground Storage Tank (BUST) or New
Jersey Pollution Discharge Elimination System (NJPDES) requirements. The unconsolidated strata

encountered consists primarily of fill material varying in thickness from 1 to 5 feet, typically composed of

brown silt, occasional gray gravel (roadbase). an~ tan silt and clay. The fill overlies glacial till of

Pleistocene Age. composed of red-brown sand and gravel with some silts and clays. Weathered shale and

sandstone of the Brunswick Formation occurs beneath the fill. Rock cores. collected during the installation

ofMW-IA, indicated that bedrock becomes more competent at a depth of 34 to 59 feet below grade. The

upper bedrock surface, from 20 feet below grade to 34 feet below grade, is heavily weathered and

fractured. The rock was also less competent at a depth ranging from 69 to 79 feet below grade. and

became competent again at 69 to 79 feet below grade. The elevation of the top of the weathered bedrock

sUrUce at each monitoring well location is provided in Table 2~2. A contour map of the bedrock elevation

IS provided in Figure 2-3. The contour map shows that bedrock slopes to the northwest in the southwestern

portion of the site at an angle of about 4 degrees. or 0.054 feet per foot. Bedrock topography is more

complex in the northeastern portion of the site, where the slope is predominantly to the northeast, except for

a ridge in the vicinity ofMW-4 and MW-S, and an apparent trough which reaches a low at MW-ll.

Contour maps identifying the potentiometric surface of the shallow and deep aquifer zones have

been developed from 23 shallow groundwater monitoring wells screening the first water encountered, and 4

deeper monitoring wells screened exclusively in more competent Brunswick (Figures 24 through 2-11).

Shallow groundwater flow direction is primarily toward Yantacaw Pond to the north and the Third River to
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the northeast, and influenced by the bedrock slope. Groundwater in these shallow wells generally occurs

below the bedrock/overburden interface, with the exception of MW~ll, 13, 14, where groundwater is
present in the overbun:lcn. Groundwater was also encountered in MW-IO above the bedrock surfaa: in the

overburden prior to pumping associated with the current groundwater remediation system. GrOW1dwater

extraction has created drawdown in MW~IO to an elevation currently within the bedrock. Contour maps

presenting the May 1995, August 1995, November 1995 and February 1996 rounds of groundwater

elevations from the shallow monitoring wells are presented as Figures 24 through 2-7. Ignoring the

hydraulic effect oftbe groundwater extraction system at RW-l. RW-2 and RW-3 and the recharge system,

groundwater flow is primarily northward in the southern portion of the site. In the northern portion of the

site, groundwater flow becomes east-northeasterly, to the 'Third River. The hydraulic gradient in the

central portion of the site is approximately 0.036 feet per foot. Average linear flow velocity, using this

gradient and an average hydraulic conductivity (determined from slug tests performed in selected

monitoring wells screened in the overburden and shallow weathered bedrock) of approximately 1.5 feet per

day, and a porosity of 200/0,is estimated at 0.3 feet per day.

Deeper groundwater flow beneath the site is to the northeast and southeast, as demonstrated by
three and a half years of quarterly water level data. Contour maps for the May 1995, August 1995,

November 1995 and February 1996 are provided in Figure 2~ through Figure 2-11. The gradient in the

deeper flow zone is slightly less than that of the shallower zone, at approximately 0.014 feet per foot,
resulting in a lower groundwater flow velocity. Hydraulic conductivity and groundwater flow velocity in

the deeper zone will be most affected by bedding planes, fracture frequency, and the interconnectivity of

fractures. Downward flow exists between the shallow and deeper zones where monitoring weU couplets are
present to evaluate vertical flow conditions (MW-IIMW-IA, MW-131MW-13A), with the exception of the

MW-14~-14-A well couplet, where vertical flow is not apparent.

Groundwater elevation data associated with historic quarterly groundwater monitoring events

(August 1990 through February 1996) are summarized in Table 2-3.

2.3 Summary of Enviromnental Concerns

Sixteen areas of Potential Environmental Concern (AOC) were identified throughout the
investigation. Remedial actions have been taken at some of these AOCs. The location of each AOe is

identified in Figure 2-12.

2.3.1 AOC I: l,l,l-Trichlofoethane Relea.slr
On August 14, 1986, approximately 300 gallons of l,l,t-trichloroethane (I,l,l-TCA) was

released to the subsurface beneath the main manufacturing building. 1,1,I-TCA was released into a piping
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vault which discharged to the subsurface. Due to structural limitations of the building. excavation of

contaminated soil under the floor slabs aDd pier footings was not feasible. In January 1987, one monitoring

well (MW-1) was installed downgradient of the spill in agreement with the NJDEP and was found to

contain J,J,J-TCA. The presence of 1,1,I-TCA prompted a groundwater investigation and the

groundwater remediation program presently being undertaken. The groundwater investigation and

remediation is discussed in Section 2.4.

In October of 1993, a source area investigation was conducted to determine the extent of

contamination remaining in soil in the vicinity of the original 1,1,I-TeA release. Mechanical and hand

boring equipment were used to obtain soil samples in four boreholes beneath the building in the vicinity of

the historic 1,1,I-TeA release. The locations of the four borings are presented in Figure 2-13. Boring B-2
was advanced through the floor adjacent to a small concrete vault which the 1,1,1- TCA collected in. At the

time of the release, the vault had an earthen bottom. Borings B-1 and B-3 are located 20 to 25 feet

adjacent to B-2 with boring B4 located 2S feet northeast (downgradient) of B-2. A concrete utility trench,

recessed in the floor, is located immediately adjacent to borings B-1 and B-3. Borings B-1, B-2, and B-3

were constructed utilizing a rotary hammer powered by an air compressor. Due to height restrictions'in the

room adjacent to the source area, boring No. B4 was constructed utilizing a stainless steel hand-held

bucket auger. Soil sampling was conducted. at six-inch intervals utilizing a hand auger to accommodate

field screening with a portable photoionization detector (PID). The uppennost (shallow) sample was

collected upon encountering the first soil strata beneath the floor 5lab, approximately six inches thick. No
gravel sub-base was encountered at any of the boring locations. The maximum depth of each boring was

established when weathered bedrock or boulders were encountered, preventing further penetration by the
sampling tools. Boring Nos. B-1, B·2, and B-3 were adVaDced to a depth of 8 to 8.5 feet below grade.

Boring B-4 was advanced to a depth of 5.5 feet. Elevated PID responses were observed at one location,

during advancement of boring No. B-2. The pm responses ranged from 70 ppm calibration gas

equivalents (3 feet below grade) to 30 ppm calibration gas equivalents (8 feet below grade) within the

borehole.

Soil samples submitted for laboratory analysis were collected in each borehole at the first
encounter of native soils beneath the floor slab, at an intermediate depth of S to 5.5 feet below grade, and at

a depth ofS to 8.5 feet below gtade (with the exception ofB-4 due to refusal at 5.5 feet). Sample results

are provided in Table 2-4. Acetone, a common laboratory contaminant, was quantified in many of the
samples, but below the Department's most stringent soil cleanup criteria. 1,1,1- TCA was quantified at one

location, B-2, at concentrations ranging from 0.036 ppm (0 to 6 inches below grade) to 0.120 ppm (5 to 5.5
feet below grade), below the NJDEP's Impact to Groundwater Soil Cleanup Criteria of 1 ppm as well as
NJDEP's Residential D~rect Contact Soil Cleanup Criteria of 210 pprn. Lower concentrations of some
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breakdown compounds were also found. All volatile organic compounds werc well below the Department's

most stringent soil cleanup criteria.

As part of the source area investigation, monitoring well MW-18 was installed in this vicinity of

the source area. This part of the source area investigation is described in Section 2.4.

Soils in the vicinity of the histOric 1,1,1-TCA release have been investigated to the extent

practicable. No further action is warranted for soils in this area, based on the results of the source area
investigation performed, which indicated that volatile organic compounds are not present in overburden

soils at levels above NJDEP's most stringent soil cleanup criteria. The effect oCthe 1,1,I-TCA release on

groundwater has been evaluated, and is addressed in Section 2.4.

2.3.2 Aoe 2: Former Gasoline and Diesel PSTs

On August 21, 1987, Fairfield Maintenance, Inc. (FMl) conducted petrotite tests of two (2)

adjacent 4,000 gallon leaded gasoline USTs in the vicinity of the northeast comer of the main

manufacturing building. Both USTs failed the petrotite test. These USTs (BUST Case No. 87-08-21-

1419) and all appurtenances were subsequently removed on February &, 1988. A total of eight post-

, excavation confirmatory soil samples were collected by Dan Raviv Associates, Inc. (DRAI) and analyzed

for Volatile Organic Compounds(VOCs). Sample locations are presented in Figure 2-14. Table 2-5

presents the analytical soil data for the UST systems, Ail sample results were quantified at concentrations

below current NJDEP Impact to GroW1dwater Cleanup Criteria as well as NJDEP's Residential Direct

Contact Soil Cleanup Criteria. A summary of UST removal procedures and analytical data was submitted

to the Department in the DRAI report entitled, "Investigation of the Impact From Past TeA Spillage and

Fonner Gasoline Undergrowtd Storage Tanks on Surface and Hydrogeologic Conditions,· on July 25,

1988. Groundwater data is summarized further in a supplemental hydrogeologic investigation documented

in a DRAI report submitted to the NJDEP on May 18, 1989. No further action is required for these tank

~~~C:l.vations,

On September 15, 1989, (\'110 (2) additional liSTs were pressure tcsted by FMl. The results

indicated that a 1,000 gallon diesel fuel UST (liST system E-I0) failed the test and a 4,000 gallon leaded

gasoline UST (pST system E-9) tested inconclusively. On December 19 and 20, 1989, the two USTs

(BUST Case No. 89-09-15-1420) and all appurtenances wen: excavated and removed from the site under

the field oversight of an H2M representative and a NJDEP Northern Bureau of Regional Enforcement

representative. Product from within the tanks was transported to S&W Waste (EPA I.D. No.

NJD991291 105) under manifest No. NJA0633829. Four post~xcavation confinnatory soil samples were

collected from each excavation and analyzed for VOCs and total petroleum hydrocarbons (TPHC).
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Sampling locations are identified on Figure 2-15. VOCs were not detected above N1DEP's Impact to

Groundwater Cleanup Criteria at any of the eight locations nor did they exceed NJDEP's Residential Direct

Contact Soil Cleanup Criteria. TPHC concentrations were below method detection limits in five of the
eight sampling locations. The remaining samples had TPHC concentrations of 240 ppm, 10,000 ppm, and
12,000 ppm, respectively. Sample results are provided in Table 2-6.

All four USTs were located in an area where depth to the weathered bedrock surface is generally S

to 10 feet. Removal of weathered bedrock under the tanks was perfonned until the backhoe bucket could

no longer penetrate the strata. The groundwater treatment plant has since been constructed at this location.

Approximately 13 cubic yards of soil and rock was removed.

A summary of UST removal procedures and analytical data is included in the H2M report

submitted to the NJDEP entitled, "Discharge Investigation and Corrective Action Report," dated January

1990.

No further action is required with respect to soils at this location. Volatile organic compounds are
not present above the Department's Impact to Groundwater and Residential Direct Contact Soil Cleanup

criteria. The excavations were advanced in weathered bedroek to the extent practical. The effects of the

UST releases on groundwater have been evaluated, and are currmtly being addressed by the groundwater

remediation system, described in Section 2.4.

2.3.3 ADC 3: FQrmerNo. 2 and No.4-Fuel Oil USTs

Six (6) USTs, identified as UST systems El through E6, were closed and removed from the

northern side of the boiler house (Building 100 D) by Direct Environmental, Inc. between July 12, 1990

and October 25, 1990. UST systems Nos. El through E4 were 22,000 gallons in capacity and were used
for the storage of No.6 fuel oil. UST systems ES and E6 were 2,000 and 6,000 gallons in capacity,

respectively, and were used for the storage of No. 4 fuel oil.

The UST system E5 excavation was sampled on August 17, 1990. A total of five (5) post-

excavation soil samples were collected and analyzed for vacs and TPHC. vacs were not present in any

of the samples. TPHC concentrations ranged from 14.4 mgllcg to 202 mg/kg. Twelve (i2) post~cavation

soil samples were collected from the excavation of El through E4 and E6. Post-excavation soil sample

locations are presented in Figure 2-16. Each sample was analyzed for TPHC and VOCs. Four of these

samples (sample I, 4, 7, and 12) were also analyzed for BIN + 15. VOCs were not detected above

NJDEP's Impact to Groundwater Cleanup Criteria nor were they detected above NJDEP's Residential

Direct Contact Soil Cleanup Criteria at any of the twelve locations. TPHC concentrations were below
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method detection limits in six of the twelve sampling locations. TPHC concentrations in the remaining

samples ranged from 76 mgl1cg to 5800 mglkg. BINs were not detected above NJDEP's Impact to

Groundwater Cleanup Criteria nor were they detected above NIDEP's Residential Direct Contact soil

Cleanup Criteria at any of the four locations. Table 2-7 presents the analytical soil results. Excavated

soils were stockpiled and characterized for disposal. Based on analytical results, approximately 900 cubic

yards of soil was removed and disposed of off-site as a non-hazardous waste. Documentation of the

management of excavated soils was included within the report submitted to NJDEP.

To assess the effect that the fonner UST systems may have had on the groundwater quality, three

monitoring wells were installed on the northern side of the boiler house. Results of the groundwater

investigation are presented in Section 2.4.

A summary of UST removal procedures and analytical data is included in the H2M report entitled,

"Discharge Investigation and Corrective Action Report For 100 Kingsland Road," submitted to the NJDEP,

dated February 1991. This area was closed by the Department's Bureau of Underground Storage Tanks

with NJDEP correspondence dated September 9, 1991.

No further action is required for soils in this area, since all parameters were 'below NJDEP's

Impact to Groundwater Soil Cleanup Criteria and NJDEP's Residential Direct Contact Soil Cleanup

Criteria.

2.3.4 AOC 4: ChemicallWaste Storage Building

ThechemicaVwaste storage building, located north of the main building, is identified as an AOC

due to the current and historical handling of raw and hazardous materials in this area. This AOC was

investigated under m's corporate environmental survey program. Chemicals which have been stored at

the building, typically in 55-gallon drums. include methylene chloride, trichloroethcne (TCE), and 1,1,1-

TeA.

Two (2) soil borings were constructed and completed as monitoring wells. One monitoring well

was installed on the north of the waste storage building as a downgradient well. The other monitoring well

was installed on the south of the building as the upgradient well. Soil boring and monitoring weJllocations

are presented in Figure 2-17. Three (3) soil samples were collected from each borehole at depths of 0.5 to

2.5, 6 to 8, and either 10 to 12 or 13 to 15 feet below grade. Samples were analyzed for metals, VOCs,

semi-volatile organic compounds, and pH. Analytical results are presented in Table 2-8. Concentrations

of all parameters throughout the soil column were below the NJDEP's Impact to Groundwater and

Residential Direct Contact Soil Cleanup Criteria in all six samples. While this implies that no further
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action is required for soils in this area. two additional samples will be collected to ensure that operations

conducted within the building have not impacted soil quality. One shallow soil sample will be collected

from immc:diateIy outside the building adjacc:nt to the loading dock on the south side of the building. The

other shallow sample will be collected from just outside the access doors on the north side of the building.

While there are no records of spills having occurred within the building, this sample will provide a greater

level of assurance that a spill did not occur and become released through the doors. The shallow soil

sample will be analyzed for VOCs. Groundwater quality is addressed in Section 2.4.

2.3.5 AOC 5: Fonner Gardener's Shed

The fonner gardener's shed. located southwest of the: west parking area, was used for the storage of

gardening materials and supplies for grounds maintenance. nus storage shed bumc:d down during a fire in
the early 19705. This AOC was investigated under m's corporate environmental survey program.

One soil boring was constructed and completed as a monitoring well at APC 2-A, the approximate

location of the fanner gardener's shed as part of an m Corporate site assessment program conducted in

1992. The location of the soil boring is identified in Figure 2-18. Three (3) soil samples were collected

from discrete six-inch intervals from split spoons obtained at depths do to 2, 4 to 6, and 8 to 10 feet below

grade. These samples were analyzed for pesticides and PCBs. Groundwater was sampled and analyzed for

VOCs, pesticides, and PCBs.

No pesticides or PCBs were detected in either the sailor the groundwater from this location. In
addition, no VOCs were detected above detectionlimits in the groundwater sample.

Since concentrations in soil were not detected above NJDEP's Impact to Groundwater and

Residential direct Contact Soil Cleanup Criteria and since vacs were not detected above their respective

practical quantitation limit (PQL) in groundwater, no further action is required at this location.

2.3.6 AOC 6: Industrial WasteWater Pretreatment Svstem

Industrial wastewater from facility process operations was conveyed to a pretreatment system

located in the sub~basement of the main building for pretreatment prior to discharge to the municipal

sanitary sewer operated by the Passaic County Sewerage Commissioners (PVSC). Pretreatment consisted

of chrome reduction (i.e., hexavalent to trivaJent), metal hydroxide precipitation and neutralization. The

pretreatment system began operation in 19&2 and discontinued operation in 1990 because of the

tennination of process operations generating industrial wastewater. The pretreatment system currently

operates as a neutralization system in the event that the pH associated with other industrial wastewater
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generated throughout the facility is outside of discharge limits. Figure 2·19 identifies the location of the

pretreatment system. This AOC was investigated under rrr's corporate environmental survey program.

The process operations contributing industrial wastewater utilized plating baths consisting of

cadmium. chromium, copper, lead. molybdenum, nickel. silver, tin, and zinc. Further, degreasing

operations utilized trichJoroethene (TCE) and I,l,l-trichloroethane (l,I.I-TCA).

Pretreated wastewater was ultimately accumulated in a wet-well located in the subbasement area.

Sewer discharge monitoring was automatically performed at this location. When a sufficient quantity of

pretreated wastewater accumulated in the wetwell, it was pumped through a force main to the sanitary

sewer. All floor drains located in this area feed directly to a separate wetwell, to be transferred directly to

the pretreatment process.

Because of logistical constraints, the soils underlying the concrete slab were not evaluated.

However, monitoring well MW-IO was utilized to evaluate the potential impact to groundwater quality

downgradient of the wastewater pretreatment system. MW-IO was sampled and analyzed for VOCs, semi-

volatile organic compounds, cyanide, metals, and pH as part of an ITT Corporate site assessment program

conducted in 1992.

Volatile organic compounds attributable to AOC-I, the (I,1, I-TCA release) are present in MW-IO
above the NJDEP Groundwater Quality Criteria. There were no semi-volatile compounds quantified above

their respective PQLs in MW-10. All of the metals were quantified at concentrations below their respective

NJDEP Groundwater Quality Criteria.

Based on the absence of metals above NJDEP's Groundwater Quality Criteria, groundwater does

not appear to have been impacted by the operation of the' pretreatment system. 1be presence of VOCs in
the groundwater is attributable to the l,l,l-TCA release (AOe-l), which is currently being addressed.

Therefore, no further action relating to groundwater is required with respect to AOC 6.

2.3.7 AOC 7: Electrical Substation

The area in the vicinity of the electrical substation located north of the main building (see Figure 2·
20) was identified because of the presence of a transformer which historically contained oil that had leaked

onto the concrete pad. Three transformers are located on the concrete pad, with each having been sampled

and analyzed for PCBs by General Electric on April 17, 1989. Sampling results indicated that PCBs are

not present in the transformer oil. This AOC was investigated under m's corporate environmental survey

program.
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To evaluate the oil which had caused a stain on the concrete pad, three (3) shallow soil borings

were advanced around the electrical substation as part of an I1T Corporate site assessment program

conducted in 1992. Soil samples wcrecollce:ted from each borehole at a depth of 0.5' to 1.0' below grade.

These soil samples were composited and analyzed for TPHC and PCBs.

TPHC was detected. at a concentration of 120 mglkg, below the NJDEP action level of 1,000

mglkg. No PCBs were detected.

Based on the absence of PCBs, no further action is required for this location.

2.3.8 AOC 8: Area without Vegetation

An area without veg~on, approximately twenty feet by twenty feet in size, identified by an

NIDEP representative during a recent site visit, is present adjacent to (outside) the fence at the northeast

comer of the property, near MW -9. Weathered bedrock can be observed at this location. There are no

records or recollection of site operations having been conducted in this area. Since this area has not been

analytically evaluated, it remains an AOC to be investigated.

2.3:9 AOC 9: 1,1, I-Trichloroethane Still

l,l,l-Trichloroethane was utilized to clean printed circuit boards and metal parts prior to

electroplating and metal finishing. The still is located in the northeast comer of the industrial wastewater

pretreatment system subbasement. Spent solvent was transferred in piping from the degreaser units to the

still for reclamation with reclaimed solvent pumped back to the degreasers. The still is situated on a raised

concrete platform. The platfonn is currently provided with protective coatings and a secondary

containment berm, although the coatings and benns are relatively recent improvements. There is no

recollection of the original condition of the flooring system, nor are there any recollections of spills

associated with the still at this location. The nearest floor drain discharges directly to the industrial

wastewater pretreatment system for pretreatment prior to sewer discharge

Monitoring well MW-IO is located downgradient of the still. Many rounds of groundwater

sampling have taken place at MW-IO which has had concentrations of VOCs in excess of the NJDEP
groundwater quality criteria. However, the presence of VOCs in the groundwater is attributable to the

l,l,l-TCA release (AOC·l), which is currently undergoing remediation. Therefore, no further action

relating to groundwater is required with respect to AOC 9. Soil quality below the elevated concrete

platfonn and the adjacent concrete floor slab has not been evaluated.
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2.3.10 AGC 10: Chemical Storage Room

Raw materials are stored within the chemical storage room located on the north side of the w;ility

between the industrial wastewater pretreatment area and the former metal finishing and electroplating

areas. Raw materials have been stored in drums, pails and in bags (for dry materials). Protective floor

coatings have existed on the concrete slab since its use was first utilized.

On August 27, 28 and September 10, 1990, York Laboratories (York) performed sampling and

analytical services to assess environmental conditions within the chemical storage room and former metal

finishing and electroplating area. A description of the investigation and analytical results are presented in

section 2.3.11. York's summary report is provided herewith as Appendix C.

An extensive network of monitoring wells are located immediately downgradient of the Chemical

Storage Room. These monitoring wells have been sampled numerous times for VOCs and Semi volatile

organic compounds. Several VOCs arc in excess of the. NJDEP groundwater quality criteria. However,

the presence of VOCs in the groundwater is attributable to the I,I,I-TCA release (AOC-I), which is

currently undergoing remediation. Therefore, no further action is required with respect to AOC 10.

2.3.11 AOC 11; Former Metal Finishing and Electroplating Process Area

Metal finishing and electroplating operations were performed in an area of the facility directly cast

of the chemical storage room. These operations included solvent degreasing (i.e., trichloroethene and 1,1,1-

trichloroethane), acid etching, pickling, aqueous alkaline cleaning, plating and electroplating (i.e.,

cadmium., chromium, copper, lead, molybdenum, nickel, silver, tin, and zinc). Process baths were located

throughout the area on elevated gratings. Rinsewater was discharged to concrete troughs which drained to

the industrial wastewater pretreannent system.

The area has since been closed with all process equipment having been removed, On August 27,

28 and September 10, 1990, York Laboratories (York) performed sampling and analytical services to

assess environmental conditions within the former metal finishing and electroplating area. York's sununary

report is provided herewith as Appendix C.

The sampling program included the collection and analysis of samples to evaluate the quality of the

floors, walls, and ceilings within this area. Sampling was conducted to evaluate the area consistent with

RCRA characteristics (reactivity, corrosivity, and toxicity). RCRA toxicity metal analyses were perfonned

for arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. The samples were collected

and compared to EP Toxicity Threshold Limits. The results of these samples are included ,vithin Taoles 2-

9,2-10, and 2-11.
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Concrete Floor Samples

According to m personnel, areas of the floor when: deterioration was evident were subjected to

concrete removal, scarification and washing prior to sampling. Sampling locations were biased based upon

fonner operations and floor condition, which includes those areas having had deterioration. Twenty one

concrete floor core samples were collected in accordance with ASTM Standards. The thickness of each

concrete core varied between 3 to 8 inches. The core samples generally consisted ofTerrauo and paint for
the top 1/8 inch, and the balance of the core was a blended coarse and fine aggregate.

The analytical results of concrete core testing indicates that the quality of the concrete was not

impacted by process operations. All concrete samples exhibited concentrations less than their respective

E.P. Toxicity limits. All samples were found to be non-reactive and non-eorrosive. The pH readings

ranged from 11.3 to 12.4 standard units.

Wall Wipe Samples

Fifteen wall wipe samples were collected from within the former process area. Sample locations

were biased to those areas with a dust/soot accumulation .. A 25 cm by 25 cm template was utilized to

segregate the sample area which was then sampled by wiping with a 3 inch by 3 inch sterile gauze pad

soaked with deionized water. Four adjacent areas were wiped using the template and the same gauze pad to

cover the required area for the sample. According to the report, some of the walls sampled consisted of

brick and the balance was drywall.

While there are no applicable standards to compare the ReRA toxicity metals results for wipe
samples, the results were related to a "clean" background location. Based on this comparison, the walls

were found to be unimpaeted by the fonner process operations. All samples were found to be Don-reactive

and non<orrosive. The pH readings ranged from 4.0 to 6.4 standard units.

Ceiling Tile Samples

Six ceiling tile samples were collected from within the Printed Circuit Board Area. A 4 inch by 4

inch piece of ceiling tile was cut for analysis. The ceiling tiles were described as one-half inch thick

textured (white on white) with holes and tan backing. A background sample (CT·7) was collected outside

of the process area to compare results.

None of the ceiling samples exceeded E.P. Toxicity limits. Further, the ceiling samples were found

to be non-reactive and non-eorrosive. The pH readings ranged from 7.1 to 7.9 standard units.
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Based on the foregoing, there is no indication that the fonner process operations have impacted the

quality of the underlying soils. Therefore, no further action is required with respect to AOC 11.

2.3.12 ACC 12: Building Transfonners
Oil filled electrical transformers and switches are located, throughout the facility. Since 1985 m

bas undertaken an extensive assessment of all potential PCB containing electrical equipment. Analytical

testing of transfonner and switchgear oil was pe~ormed on all units. Those units found to contain PCBs

were retrofilled and retested until the PCB concentrations were below SO ppm. Most of the electrical

systems were found to contain less than 10 ppm PCBs. This AOC was investigated under ITT's corporate

environmental survey program.

A visual inspection of each transformer and switchgear was conducted on May 15, 1996. Each

location was inspected to identify any visual indication of leaking or stains. During the inspection, three

locations were identified as having stains adjacent to transformers. A description of each is provided as

follows:

Area T-2 [l1T Inventory Map # 4, 5, 6 and 7]: One transformer and three switches are located on a

concrete pad on the south side of the boiler house. The transfonner oil was tested and found to contain 170

ppm PCBs (1985 Eastern High Voltage, Inc. Report). The oil within the switches were tested by General

Electric on April 17, 1989 and found to be PCB free. Staining of the concrete pad was identified on the
northwest side of the transformer. Records pertaining to the PCB assessment work performed by nT
indicate that minor leaking occurred at the gasket for the oil sight gauge on the transfonner. The

transformer was retrofilled in December 1989 and was reportedly subsequently replaced. A concrete chip

sample will be collected for TPHC and PCB analyses.

Area T-3 [ITT Inventory Map # 8}: One transformer is located on a concrete pad on the north side oIthe

main building immediately opposite the electrical substation. The oil nithin the transformer was tested by

General Electric on April 15, 1989 and found to be PCB free. Staining of the concrete pad \ws identified

during the May 15th inspection. A concrete chip sample will be collected for TPHC and PCB analyses.

Transformer 12-H [m Inventory Map # 40]: Six transformers and associated switch gears are located in

the subbasement on the east side of the main building (currently utilized for records storage). The unit

identifiai by label as POOOl68 is situated on a concrete floor. The oil within the transformers were tested

by General Electric on April 15, 1989 and found to be PCB free. Staining was observed on the concrete

floor adjacent to the electrical systems. Two concrete chip samples will be collected for TPHC and PCB

analyses.
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2.3.13 APe 13: Machine Shoo

Support for production operations included the operation of a machine shop where specialized tools

and equipment were made from m=tal stock. OpmLtions included machining (utiliz.ing cutting oils) and

degreasing (utilizing solvents and ultrasonic aqueous solutions).

The maclUne shop is located on the north side of the facility on the lower level. The floor is

constructed of creosoted wood blocks resting on a concrete floor. Raw materials (cutting oils and solvent)

were kept in a caged area for stores. Materials in use were limited to designated locations where equipment

was operated and where degreasing operations took place.

Monitoring wen MW -12 is located downgradient of the machine shop. Many rounds of

groundwater sampling have taken place at MW-12 which has had minor concentrations of VOCs.

However, the presence of voes in the groundwater is attributable to the 1,1,I·TeA release (AOe I),

which is currently undergoing remediation. Therefore, no further action is required with respect to AOe

13.

2.3.14 AOe 14: Shipping and Receiving Bays

Four shipping and receiving bays are located at the facility identified as AOe 14a through 14d.

All raw materials received at the facility and goods shipped from the facility are transferred through one of

the loading bays. There are no records of spills having occurred at any of the loading bays. Each loading

bay consists of an elevated dock and recessed truck bays .. The loading docks were Connerly constructed out

of wood block flooring sitting on a concrete floor. In the" late 1970s, the wood block flooring was removed

and replaced with concrete. A visual inspection was conducted in each loading bay on May 14, 1996.

Aoe 14a (Lower Level Northwest Loading Bay)

The lower level northwest loading bay is the main ~eceiying location for all materials utilized at the

facility. A catch basin is located in the middle of three bays which is approximately upgradient of the
chemical/waste storage building. A second catch basin is located in the western bay which reportedly

receives condensate from an air conditioning unit. The loading bay is paved throughout with slope toward

each catch basin. Water collected within the catch basins is conveyed to the stonnwater collection system.

While there are no records of any spills having occurred and there was no visual indication of historic

releases observed during the inspection, soil sampling will be ,performed to assess its potential as a source

of groundwater contamination downgradient of this location (i.e., AOe 4). If sediment is found to exist

within the catch basin, a sample will be collected for analysis. Fulther. two shallow soil borings will be

collected in the vicinity of the catch basin to assess whether the soil has been impacted by leaking collection
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piping. In addition, a shallow soil sample will be collected below the concrete floor of each elevated

loading dock.

AOC 14b (UpDer Level West Loading Bav)

The upper level west loading bay was utilized intermittently for shipping and receiving as well for

temporary storage of finished materials. A catch basin appears to be located in the middle of the loading

bay, however, it was obscured due to the presence of a tar-like substance on the paved surface. Water that

is collected in the catch basin is understood to be conveyed. 10 the stonnwater collection system. The

loading bay is paved throughout with the slope toward the catch basin. Similar to AOC 14a, soil sampling

will be penonned to assess its potential as a source of groundwater contamination downgradient of this

location (i.e., AOC 4). If sediment is fowuJ to exist within the catch basin, a sample will be collected for

analysis. Further, two shallow soil borings will be collected in the vicinity of the catch basin to assess

whether the soil has been impacted by leaking collection piping. In addition, a shallow soil sample will be

collected below the concrete floor of each elevated loading dock.

AOC 14c (Upper Level Southeast Loading Bay}

The upper level southeast loading bay was utilized to ship finished goods following their assembly

and testing. Two catch basins are located in the middle of the loading bay with steet gratings. Water that

is collected in the catch basins is understood to be conveyed to the stormwater collection system. The

loading bay is paved throughout with the slope toward the catch basins. Based on the visual inspection,

there were no indications of staining or past releases. Since there were no visual indications of past

releases and since this loading was utilized exclusively for the shipping of finished. goods, no further action

is required for this area.

APe 14d (Lower Level Northeast Loading Bay)

The lower level northeast loading bay was utilized to receive small items for the m NeD
operation and to ship finished goods from the lIT NCD operation. Half of the loading bay has been

converted for use in electronic testing with a raised computer floor. Based on the visual inspection, there

were no indications of staining or past releases. Since there were no visual indications of past releases and

since this loading was utilized exclusively for the receiving of small items and the shipping of finished

goods, no further action is required for this area.

2.3.15 AOC 15: LaboratoIY{festing Areas

Five Materials Evaluation Laboratories (MEL) are located on the upper level on the southwest side

of the facility. Circuit board components are manufactured and tested in these areas. Limited quantities of

chemicals are utilized in these labs. There are no records of any spills having occurred in the labs.
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Therefore, no further action is required with respect to Aoe 15. A visual inspection of each laboratory

was conducted on May IS, 1996.

Aoe 15a (Micro-Electronics Circuit Board Components)

Physical testing of manufactured components are tested by subjecting them to heat and various

chemicals. All operations are considered small scale with chemicals typically stored in liter and gallon size

containers. Any waste chemicals generated by the operation are transferred to the ChemicallWaste Storage

Building (AOe 4) for management. Since there were no visual indications of releases having occurred

within this laboratory, no further action is required for this area.

Ace ISh (Southwestern Material Evaluation Laboratorv)

Physical testing of manufactured components are tested by simulating flight conditions. All

operations are considered small scale with chemical use limited to Freon gas. Since there were no visual

indications of releases having occurred within this laboratory, no further action is required for this area.

Aoe ISc (Southeastern Material Evaluation Laboratoo,:)

Physical testing of manufactured components are tested by subjecting them to various chemicals.

All operations are considered small scale with chemicals iypically stored in liter and gallon size containers.

Any waste chemicals generated by the operation are transferred to the Chemica1lWaste Storage Building

(AOC 4) for management. Since there were no visual indications of releases having occurred within this

laboratory, no further action is required for this area.

AQC 15d (Northwestern Material Evaluation Laboratory)

Physical testing of manufactured components are tested by subjecting equipment to vibration. All

operations are considered small scale with chemicals limited to machine oil utilized in the vibration testing

unit. Any waste oil generated by the operation are transferred to the ChemicaIlWaste Storage Building

(AOe 4) for management. Since there were no visual indications of releases having occurred within this

laboratory, no further action is required for this area.

AQe 15e (Northeastern Failure Analysis Laboratory)

Physical testing of manufactured components are tested in the RAM Testing Chamber. All

operations are considered small scale with chemical use limited to Freon gas. Since there were no visual

indications of releases having occurred within this laboratory, no further action is required for this area.
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2.3.16 APC 16: Detrex Process Area (Fishbowl)

A circuit board solvent wash process operates within the Clean Room of the printed circuit board

assembly area on the southwest side of the lower level. The Detrex process discontinued operation in 1992.

This area has housed various processes utilizing solvents. Over time, there had been anecdotal evidence of

spills, the most significant of which is addressed as ADC 1. The groundwater remediation program

addressed under AOC 1 will address groundwater contamination resultant from any of these spills at this

location. This area is within twenty feet of the historic 1,I,I-trichloroethane spilliocarion (AOe 1). The

process is contained within a Detrex Model self contained unit. Circuit boards are fed through the unit on a

conveyor system wherein the boards an:: sprayed with solvent and allowed to drain. Circuit boards are

sealed elsewhere subsequent to the solvent washing process. The Detrex unit is situated on a raised floor

system. The raised floor system is part of the Clean Room design.

Because the Detrex. unit is located within a Clean Room, investigation of this area is logistically

impossible. However, the area is located approximately twenty feet upgradient of ADe I. Therefore, it

will be managed as part of the investigation and source area remediation associated with AOC 1.

2.3, 17 Summary of Soil Quality

Based on the Iahoratory analytical data for soil samples presented herein and in previous

submissions to the Depamnent as referenced herein, no further soil investigation or remedial action is

required with respect to those areas of concern which have been characterized (i.e .• ADC I, AOC 2, AOe

3, AGe 5, AOC 7, AOC 10 and AGC 1I). None of the parameters at each of these AOCs exceeded

NJDEP's Impact to Groundwater Soil Cleanup Criteria nor did they exceed NJDEP's Residential Direct

Contact Soil Cleanup Criteria. Additional characterization at ADe 4 is proposed. Further,

characterization at AOC 6, "AOC-S, AOC 12 and AQC 14 will be proposed. Since there is no indication of

a release having occurred in AOC 9, AOC 13, and AOe 15 and since AOC 16 will be managed with ADe

1, no further action is proposed with respect to these two areas. The effects of these AOes on groundwater

have been evaluated. The groundwater investigation is summarized in the next section.

2.4 Groundwater Investigation

2.4.1 AOCs I and 2

In August 1986, a I,I,I-trichloroethane (l,I,I-TCA) release occurred in m Building K. The

spill was reported to NJDEP and one monitoring well (MW-l) was installed downgradient of the spill in

January 1987. Sampling and analysis of groundwater from MW-I indicated the presence of dissolved

1,1,I-TeA in the groundwater.
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Two 4,000 gallon capacity underground storage tanks used to store gasoline were removed from

the site in FebJUary of 1988 after having failed a petrotitc test in 1987. Following the UST removal,

additional monitoring wells were installed to monitor the effects of the I,l,l-TCA release and potential

UST release on groundwater. InApril 1988, the mOnitoring wells were sampled and analyzed for volatile

organic compounds, alcohols, and ethers. LaboratoJY results indicated the presence of both 1,1, I-TeA and

petrolewn related compounds, specifically, benzene, toluene, ethylbenzene, and xylene (BTEX) dissolved in

the groundwater. The groundwater sampling events confirmed the presence of I,l,l-TCA and BTEX as

separate groundwater plumes traveling adjacent to each other in the northeast ponion of the TIT facility.

Light non-aqueous phase liquid (LNAPL) was also discovered in MW-3. Subsequently, in December

1989, one 4,OOQ-gallongasoline UST and one l,OOO-gallon diesel UST were removed after the diesel tank

failed a petrotite test.

NJPDES-DGW permit No. NJ0076023 was issued on May I, 1990. The permit reqUiTed

delineation of the groundwater plumes to a concentration of 1 ppm, the installation of seven additional

shallow and deep monitoring wells, and hydraulic control of the plume where concentrations exceeded 5

ppm. The wells were installed in July 1990. A quarterly groundwater monitoring program, inclusive of the

existing seventeen wells installed to date, was initiated as required by the permit. These wells included

shallow on-site wells (MW-l, MW-2, MW-3, MW-4, MW-5, MW-6, MW-8, MW-9, MW-IO, MW·ll,

MW-12). an on-site deep well (MW-IA), and two shallow and deep off-site well couplets (MW-13/13A,

MW-I4114A). A tabulation of the laboratory data is provided as Tables 2-12 and 2-13. As demonstrated

by the data, the NJPDES permit conditions with respect to delineation were satisfied. Further, the extent of

the LNAPL plume was determined to be limited to the vicinity of monitoring wells MW-3 and MW-15.

Monitoring conducted in August 1990, November 1990 and February 1991 (after the installation of one

additional shallow well MW-16 and deep well MW·17A requested by the Department) demonstrated that
LNAPL was .locatcd within a 100 foot radius of MW-3 and MW-15. No other on-site or off-site

monitoring wells contained LNAPL. The LNAPL. composed of petroleum products. was determined at

that time to be Jess than 6 inches in thickness in monitoring wen MW-15 and less than 0.4 inches in

thickness in monitoring well MW-3.

Formal design of a groundwater pwnp and treat system to address the LNAPL and dissolved

halogenated and non-halogenated plumes was initiated in early 1990. Two groundwater extraction wells

were installed in the vicinity of MW -I and MW -10 to a depth of 40 feet below grade. Leaching pools were

installed upgradient of MW-2, but within the zone of capture of the recovery wells, for the purpose of

recharging treated groundwater. MW-3 and MW-15 were constructed with stainless steel screens when

installed iri anticipation of including them in the groundwater treatment system to recover LNAPL and

dissolved BTEX compounds.
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Following submission ofH2M's March 1991 EDgineering Report for the Groundwater Treatment

Facilities, treatment works approval was granted by NJDEP in June 1991 for a groundwater pump and

treat system which utilized a counter-current packed bed air stripping to~r and vapor-phase granular

activated carbon (GAC) for contaminant removal. LNAPL removal was accomplished via depression

pumps and skimmer pumps placed in MW-3 and MW-lS, which extracted water from the bottom of the

monitoring wells to a gravity differential separator ·prior to the air stripper, and extracted LNAPL directly

to a storage tank. Construction of the system was completed in the summer of 1992 with the system

becoming fully operational in September of 1992.

NJDEP set a performance based standard for the treatment system with monitoring well MW-2,

whicb is immediately downgradient of the groundwater recharge area. as the compliance point. The

performance based standard established that the average total volatile organic compound concentration in
MW-2 be less than or equal to 100 ppb for any consecutive four quarters with no one quarter greater than

250 ppb. lIT! NJPDES-Discharge to Groundwater (DGW) permit No. NJ0076023 was modified and re-

issued on Apri123, 1992 to reflect changes in the monitoring program and to outline the performance-based

standards for operation of the treatment system. During 1995. discussions and correspondence with the

NJDEP resulted in a major modification to the NJPDES-DGW Permit. The fmal major modification was

issued on August I, 1995 with an expiration date of August I, 1998. The major modification transferred

all groundwater monitoring requirements to the Memorandum of Agreement (MOA) dated March 30, 1993

and outlined the compliance monitoring requirements presented in NJDEP's correspondence to lIT dated

November 29, 1994. The NJPDES-DGW Permit addresses the required quality of treated groundwater

discharged to the onsite leaching pools pursuant to NJDEP's Anti-degradation Policy. rrr has been well

within the compliance limitations of the original and current NJPDES permit.

Performance monitoring of the treatment system has been conducted on a routine basis, as required

by the air pennit. Influent and effluent samples have been collected on a quarterly basis from sampling

ports on the groundwater treatment system since it became operational in September 1992. Based on these

influent samples, the average VOC concentration to the to~r has been calculated to be approximately 2.5

ppm. VOC concentrations in all but two rounds of discharged water have been below the Iaboratoty

method detection limit of S ppb. For (wo rounds of effluent monitoring, the effluent was quantified with a

l,l,l-TCA concentration of 5 ppb. The calculated removal efficiency for the treatment system has

averaged greater than 99.8%. Groundwater monitoring and perfonnance monitoring data have been

submitted to the Department on a regular basis in accordance with the schedule defined in the NJPDES

permit and the MOA.
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Prior to commencement of system operation in September 1992, four monitoring wells (MW-t,

MW-4, MW-IO, and MW-ll) contained average concentrations of total volatile organic compounds

(VOCs) in excess of 1,000 ppb .. Since system start-up, a dramatic decrease in VOC concentrations has

been observed in nearly all monitoring wells, with exception of monitoring well MW -11. A summary of the

total volatile organic compound concentrations in all monitoring wells since the groundwater investigation

began (April 1988 through November 1995) is presented in Table 2-14. Contour maps of the most recent

two years of total VOC concentrations in the shallow and deep aquifers are presented in Figures 2-21
through 2-28. l1T has remained in compliance with all performance monitoring, compliance monitoring,

hydraulic control, and contaminant delineation requiremeots of the MOA and the NJPDES pennit.

In an effort to expedite and optimize capture of the 1,l,l-TCA, additional investigation in the

immediate vicinity of the 1,1,1-TCA release area was conducted. One groundwater monitoring well (MW-
18) was installed in September 1993 inside of the building approximately 55 feet downgradieDt from the

suspected source area, and upgradient of the groundwater extraction wells. This location is within the zone

of capture of the extraction wells. Due to restricted access within the building, the well was installed via
air rotary drilling methods utilizing a customized mobile rig. MW-18 was sampled for analysis of volatile

organic compounds approximately three weeks following installation. Results from this initial round of

monitoring indicated that the total concentration ofVDCs in MW-18 was 101,152 ppb, higher than at the
locations further downgradient of the source area, as expected. The primary compounds detected were

l,I,l-TCA (72,000 ppb), 1,I-dichloroethene (20,000 ppb), and 1,2-dichloroethane (8,100 ppb). Two

subsequent rounds of groundwater sampling conducted in November 1993 and March 1994 indicated a
significant reduction in concentration at MW·18. Total VOCs were quantified at concentrations of

approximately 33,000 ppb in November 1993 (a 67% reduction), and approximately 10,000 ppb in March

1994 (a 70% reduction since November). The drilling and removal of silt within existing fractures via

installation and development of this well, coupled with purging associated with the three sampling events, is

most likely facilitating the rapid decrease in concentration observed at this location.

The vast majority of the groundwater plume has been reduced to a narrow concentrated area in the

vicinity of recovery wells RW-I & RW-2, MW-Il, and MW-18. This remaining area is targeted for more

aggressive remediation.

A pilot study for source area remediation was conducted in October 1995 in accordance with the

Pennit-by-Rule issued by the NJDEP on September 6, 1995. In-situ chemical oxidation was selected for

source area remediation based on the well defined location at which the original release occurred, the

success of the reaction based on bench scale treatability testing and the logistical constraints imposed by

the building and ongoing site operations. The in-situ process involved the injection of process chemistry
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into the aquifer through MW-18. A total of2,825 pounds ofproccss chemistry consisting of potable wa1Cr,

acetic acid, ferrous sulfate heptahydrate and hydrogen peroxide was injected into the well. Baseline

groundwater quality was established prior to injection in MW-l, MW-2. MW-4, MW-5. MW-6, MW-IO,

MW-ll, MW-12. MW-18. RW-l and RW-2. Groundwater was subsequently monitored seven days,

fifteen days and twenty two days following completion of the injection. At MW-18, the location of

injection, groundwater concentrations were found to decrease from a pre-injection concentration of 93,082

ppb total VOC to 1,744 ppb, 3,193 ppb and 2,171 ppb total VOC. A fourth sample was collected from

MW-18 00 February 6, 1996 (85 days following completion of injection) with total VOC concentrations

quantified at 3,412 ppb. A reduction in concentration was also observed in the downgradient well MW-ll

with a pre-injection total VOC concentration of34,615 ppb and a post-injection total VOC concentration of

4,848 ppb. The results of the pilot study were submitted to NJDEP on February 15, 1996 in a report

entitled "Summary Report, Pilot Treatability Study - In-Situ Chemical Oxidation, lIT Avionics Division,

Clifton, New Jersey".

2.4.2 AOe 3

To assess the effect that the six former UST systems (AOe-3) may have had on groundwater

quality, three monitoring wells (MW-203, MW-204 and MW.205) were installed on the northern side of

the boiler house. Figure 2-29 identifies the location of these monitoring wells. Based on water levels

measured within these monitoring wells, groundwater in this area flows generally north, as demonstrated in

Figure 2-30. Two rounds of monitoring were performed at these wells in May of 1991 with a third round

performed in September 1995. Semi-volatile organic compounds were analyzed for but not detected in
both initial rounds. Volatile organic compounds not associated with petroleum storage were detected in the

groundwater samples at each of the three wells. These results are provided in Table 2-15. Chloroform was
found in all three rounds, at concentrations ranging from 4 ppb to 20 ppb, with several results above the

NJDEP specific groundwater criteria of 6 ppb. Trichloroethene, not found in MW-204 (the upgradient

well), was found in MW-203 and MW-20S at concentrations ranging from 5 ppb to 18 ppb, above the

NJDEP specific groundwater criteria of 1 ppb. Based on the September 1995 round of groundwater

sampling as compared to the May 1991 rounds of groundwater sampling, a decreasing trend in dissolved

contaminant concentrations have been observed. Chloroform concentrations have decreased 50% in MW-

203 and 70% in MW-205. Chloroform is below the Specific Groundwater Quality Criteria in MW·205.

Trichloroethene concentrations have decreased 58% in MW-203 and 72%io MW-20S. If a linear

relationship of concentration over time is utilized, chlorofonn can be projected to naturally reach its

Specific Groundwater Quality Criteria of 6 ppb in MW·203 by early 1997. Similarly, trichloroethene can

be projected to naturally reach its specific Groundwater Quality Criteria of 1 ppb in MW-203 by mid-199&

and in MW-205 by early 1997.
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Since a dissolved concentration of chlorofonn was quantified at 10 ppb, above its Specific

Groundwater Quality Criteria of 6 ppb, in MW-203 and, since dissolved concentrations of trichloroethene

were quantified at 6 ppb in MW·203 and at 5 ppb in MW-20S. above its Specific Groundwater Quality

Criteria of 1ppb, groundwater in this area remains a concern.

2.4.3 AOC 4

Two (2) soil borings were constructed and completed as monitoring wells (MW-APCl.A and MW-

APC I-B) in the vicinity of the chemical/waste storage building (AOC-4). One monitoring well was

installed to the north of the waste storage building as a downgradient well (MW-APC I-A). The other

monitoring well was installed to the south of the building as the upgradient well (MW-APC I-B). Figun: 2.

17 identifies the location of these weIls. One round of samples were collected on December 4, 1992 and

analyzed for VOCs, semi-volatile oIEanic compounds, dissolved priority pollutant metals, and pH. One

VOC was quantified above the N1DEP Groundwater Quality Criteria in the downgradient well (l,l,l-

TeA, at a concentration of 31 ppb). VOCs were also quantified in the upgradient well above their

respective Groundwater Quality Criteria (chlorofonn at 77 ppb, trichloroethene at 36 ppb, total 1,2-

dichlorocthene at 11 ppb, and carbon tetrachloride at 78 ppb). There were no semi-volatile organic

compounds or dissolved metals present at concentrations above their respective PQL in either well. Two

subsequent rounds of groundwater monitoring were conducted in September and December of [995. This

data is summarized in Table 2-16. In both rounds, concentrations in the upgradient well were either Dot

quantified above their respective PQL or were quantified below their respective Specific Groundwater

Quality Criteria. An increase in concentration was observed in the downgradient well during the September

1995 round with a significant decrease observed in the December 1995 round for most contaminants.

Based on the December [995 round of monitoring, chloroform, carbon tetrachloride and trichloroethene

remain above their respective Specific Groundwater Quality Criteria.

Since dissolved concentration of chloroform, carbon tetrachloride and trichloroethene were
quantified at 94 ppb, 27 ppb, and 55 ppb, above their Specific Groundwater Quality Criteria of 6 ppb, 2

ppb and 1ppb, groundwater in this area remains a concern.

2.5 Remedial Investigation Conclusions

2.5.1 Soil

No further soil investigation is necessary in the areas of concern where previous studies have

concluded that soil quality is in compliance: with NJDEP's Residential Direct Contact Soil Cleanup Criteria

as well as NJDEP's Impact to Groundwater Criteria. The remaining areas to be investigated are AOC 4

(chemical/waste storage building), AOC 6 (industrial wastewater pretreatment system area), AOC 8 (the

area without vegetation)~ AOC 12 (building transformers), and AOe 14 (shipping and receiving bays).
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Sampling wi]) be perl'onncd where no previous study has been conductc;d. The sampling will follow the

protocols described in N.J.A.C. 7:26E.

2.5,2 Groundwater

Groundwater affected by the fonner UST and 1,I,I-TCA releases in the northeastern portion of the

facility (AOes 1 and 2) is currently undergoing remediation. Active remediation, which commenced in
September 1992, is being conducted in accordance with an MOA and a N]PDES DGW permit. TIT has

remained in compliance with aU performance monitoring, compliance monitoring, hydraulic control, and

delineation requirements of the MOA and NJPDES pennit. While the groundwater extraction, treatment

and recharge system has been effective in concentrating the plume and removing contaminants from

groundwater, and although not required, a more aggressive source area remediation program has been

undertaken by m. The pilot treatability study for source area remediation utilizing in-situ chemical

oxidation yielded the following conclusions:

1. Utilizing the quantity estimated by the remedial contractor to represent the volume of water

contacted by the process chemistry (219,875 gallons), the reduction in concentration of 1,1,1·

TCA and l.,I-DCE observed is equivalent to the oxidation of approximately 167 pounds of

pure solvent. The reduction in MW-ll, using an equivalent volume of groundwater is

approxJmately 53 pounds ofpuTe solvent.

2, The pilot treatability study demonstrated that the chemistry is successful in reducing the

concentrations of dissolved 1,I,I-TCA and l,I.DCE. Positive effects were observed in MW-

18 and the downgradient well MW-Il.

Based on the results of the pilot treatability test conducted at MW-18, a continued longer term

treatability study for source area remediation is proposed utilizing newly installed injection wells. This

progI""...mis described in Section 3,3.2. This approach will focus on reducing dissolved concentrations in
the vicinity of RW-I, RW~2, RW-3, MW·ll and MW-L8 with the ultimate objective of tenninating the

operation of the existing groundwater extraction, treaonent and recharge system. Natural remediation will

be pursued for that portion of the dissolved plume outside of the hydraulic control of the groundwater

extraction system.

Groundwater in the vicinity of the boiler house (AOC 3), when sampled twice in 1991, contained

chloroform and trichloroethene at concentrations slightly above groundwater quality criteria. When

sampled again in 1995, a significant reduction in dissolved concentrations were observed. A linear
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relationship of concentration versus time projcc:ts compliance with Specific Groundwater Quality Criteria

by mid-l 998 . Natural remediation will be pursued for this area.

Groundwater in the vicinity of the chemica1lwaste: storage area (AOC 4), when sampled once in

1992, contained chloroform. 1,I~chloroethene, l,l-dichloroethane, total 1,2-dich1oroethenc, carbon
tetrachloride, and trich1oroethene at concentrations above groundwater quality criteria. Subsequent rounds

of sampling conducted in September and December of 1995 indicated a significant reduction in

concentration within the upgradient monitoring well such that all contaminants were below their Specific

Groundwater Quality Criteria. However. the downgradient monitoring well experienced an increase

followed by a decrease in concentrations. Chloroform. carbon tetrachloride and trichloroethene remain

above their Specific Groundwater Quality Criteria. Soil sampling will be perfonned at locations adjacent

to the building access doors together with an assessment of AOC 14a (Main Building Lower Level

Northwest Loading Bay). In addition, two additional rounds of sampling will be conducted at this location

for evaluating water quality to assess the necessity of further action in this area.
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3.0 Remedial Alternatives Evaluation

3,1 Proposed Additional Sampling

3.1.1 Soil

No soil sampling is warranted at AOC I (l,l,I-trichloroethane release), AOC 2 (funner gasoline

and diesel USTs), AOC 3 (fonner No. 2 and No.4 fuel oil USTs) , AOC 4 (chemicaVwaste storage

building), AOC S (fonner gardener's shed), and AOC 7 (electrical substation) since concentrations of the

parameters for which samples were analyz.cd were below their respective NJDEP Residential Direct

Contact Soil Cleanup Criteria and NJDEP Impact to Groundwater Soil Cleanup Criteria. Additional

sampling is, however, proposed for AOC 4 (chemical/waste storage building) to preclude the possibility

that a source of groundwater contamination exists.

An assessment of the quality of concrete floors, walls and ceiling tiles was performed in AOC 10

(chemical storage room) and AOC 11 (former metal finishing and electroplating process area), The results

of that assessment indicated that the floors, walls and ceiling were not impacted by former process

operations. Therefore, no further action is required for these areas.

An evaluation of the quality of concrete floors and/or underlying soils has not been undertaken at

AOe 6 (industrial wastewater pretreatment system), AOe 8 (area without vegetation); AOe 9 (1,1,1·

trichloroethane still), AOe 12 (building transformers), AOC 13 (machine shop), AOC 14 (shipping and

receiving bays), AOC 15 Oaboratory/testing areas), and AOC 16 (Detrex process area). Hm ..'Cver, some of

these AOCs do not warrant additional investigation based on a visual inspection of each area and an

evaluation of the operations conducted within each area. The remaining AOCs (i.e., AOC 4, AOe 6, AOC

8, AOC 12 and AOC 14) will undergo soil sampling and 'analysis to evaluate the quality of the soil relative

to the NJDEP Residential Direct Contact Soil Cleanup Criteria and NJDEP Impact to Groundwater Soil

Cleanup Criteria. A brief summary of the status of each AOe with respect to the need for sampling and

analysis is presented as follows:

AOC 1: U,I·Trichloroethane Release

Soils in the vicinity of the historic 1,1,1-TCA'release have been investigated to the extent

practicable. No further action is warranted for soils in this area, based on the results of the source area

investigation performed, which indicated that volatile organic compounds are not present in overburden

soils at levels above NJDEP's Residential Direct Contact Soil Cleanup Criteria and NJDEP's Impact to

Groundwater Criteria.
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APC 2: Fonner Gasoline and Diescl USTs

Soils in the vicinity of the former gasolinc and diesel USTs have been thoroughly investigated and

remediated to the extent practicable. No further action is warranted for soils in this area. based on the

results of post-remediation sampling, which indicated that volatilc organic compounds are Dot present in the

unsaturated soils at levels above NJDEP's Residential Direct Contact Soil Cleanup Criteria and NJDEP's

Impact to Groundwater Criteria.

AQC 3: Fonner No.2 and No.4 Fuel Qil USTs

Soils in the vicinity of the former No.2 and No.4 fuel oil USTs have been thoroughly invcstigated

and remediatcd to the extent practicable. No further action is warranted for soils in this area. based on the

results of post-remediation sampling, which indicated that volatile organic compounds are not present in the

unsaturated soils at levels above NJDEP's Residential Direct Contact Soil Cleanup Criteria and NJDEP's

Impact to Groundwater Criteria.

APC 4: Chemica1lWaste StOrage: Building

Two (2) soil borings were constructed and completed as monitoring wells with three (3) soil

samples collected from each borehole. Samples were analyzed for metals, VOCs, semi-volatile organic

compounds, and pH. Concentrations of all parameters throughout the soil column were below the NJDEP's

Impact to Groundwater and Residential Direct Contact Soil Cleanup Criteria in all six samples. While this
implies that no further action is required for soils in this area, based on the groundwater quality results, two

additional samples will be collected to ensure that operations conducted within the building have nol

impacted soil and groWldwater quality. One shallow soil sample will be collected from inuncdiately outside

the building adjacent to the loading dock on the southside of the building. The other sample will be
collected from outside the access door on the north side of the building. While there are no records of spills

having occurred within the building, these samples will provide a greater level of assurance that a spill did

nOl occur and become released through the doors. The shallow soil samples \villbe analyzed for VOCs.

Ground\\'ater quality is addressed in Section 2.4.

AOC 5: Former Gardener's Shed

Since concentrations in soil were not detected above NJDEP's Impact to Groundwater and

Residential Direct Contact Soil Cleanup Criteria and since VOCs were not detected above their respective

practical quantitation limit (PQL) in groundwater, no further action is required with respect to this area.

AOC 6: Industrial Wastewater Pretreatment System

Surface sampling will be conducted of the asphaltic concrete floor in accordance with the

Technical Requirements for Site Remediation (N.J.A.C. 7:26E). Asphaltic concrete core samples will be
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collected for laboratory analysis. One sample per nine hundred square feet of floor space will be collected

from the sub-basement. The asphaltic concrete core will be analyzed for heavy metals.

AOC 7: Electrical Substation

Three (3) shallow soil borings were advanced around the electrical substation with soil samples

conected at a depth of 0.5' to 1.0' below grade. These soil samples were composited and analyzed for

TPHC and PCBs. Although TPHC was detected at a concentration of 120 mglkg, it is below the N1DEP

action level of 1,000 mglkg. PCB concentrations were not detected. Based on the absence of PCBs and the

low concentration ofTPHC, no further action is required with respect to this area.

APe 8: Area Without Vegetation

An area without vegetation, approximately 20 feet by 20 feet in size, identified by an NJDEP

representative during a recent site visit, is present adjacent to (outside) the fence at the northeast comer of

the property, near MW-9. Surface soil sampling was recommended by the NJDEP representative to

characterize this area. Two shallow soil samples (0"-6'') will be collected and omalyzed for TPHC and

priority pollutant metals in accordance with N.1.A.C. 7:26£.

AOC 9: l.1.l-Trichloroethane Still

Since there is no record of any releases having occurred at the still and since the floor is underlain

by concrete with protective coatings and a berm, no further action is required with respect to AGe 9.

AOC 10: Chemical Storage Room

Since there is no indication that any chemical release occurred within the chemical storage room

and since 'the quality of the concrete floor has been assessed through extensive sampling and analysis, no

further action is required with respect to AOC 10.

Aoe II: Fonner Metal Finishing and Electroplating Process Area

Following closure of the former metal finishing and electroplating process area, concrete floors
exhibiting deterioration were scarified and cleaned. Subsequent sampling indicated that concentrations of

metals, cyanide and sulfide were below their respective RCRA standards with most concentrations below

their detection limit. The former troughs have since been filled with concrete. Since there is no indication

that any chemical penetrated the concrete floors and since the qllality of the concrete floor bas been

assessed through extensive sampling and analysis, no further action is required with respect to AOe 11.
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Aoe 12:Building Transformers

Oil filled electrical transformers and switcbes are located 'throughout the facility. Since 1985. rrr
has undertaken an extensive assessment of all potential PCB containing electrical equipment including the

sampling and analysis of oil within the units. A viSl.l8l inspection of each ttansfonner and switchgear was
conducted on May 15, 1996. Each location was inspected to identifY any visual indication of leaking or

stains. During the inspection, three locations were identified as having stains adjacent to transformcJS,

namely: Area T-2 [lIT Inventory Map # 4, 5, 6 and n Area T-3 [ITI Inventory Map # 8]; and,
Transformer 12-H [ITf Inventory Map # 40]. One concrete chip sample will be collected from Area T·2

and Area T·3. Two concrete chip samples will be collec:ted from the vicinity of Transformer 12-H. The

concrete samples will be analyzed for TPHe and PCBs.

Ace 13: Machine Shop

Since their is no rec:ord of any releases having occurred within the machine shop and since the floor

is underlain by concrete without floor drains, no further action is required with respect to AOC 13.

AQC 14: ShippinglReceiving Bays

ADe 14a: Lower Level Northwest Loading Bay

The lower level northwest loading bay is the main receiving location for all materials utilized at the

facility. Two catch basins are located in the loading bay. While there are no records of any spills having

occurred and there was no visual indication of historic releases observed during the inspection, soil

sampling will be performed to assess its potential as a source of groundwater contamination do",ngradient

of this location (i.e., AOe 4). If sediment is found to exist within ,the_catch basins, samples will be

collected for analysis. Further, two shallow soil borings will be collected in the vicinity of the catch basin
to assess whether soil has been impacted by leaking collection piping. Each sample will be analyzed for

VOCs.

Ace 14b: UoDer Level West Loading B~v

The upper level west loading bay was utilized intermittently for shipping and receiving as well for

temporary storage of fmished materials. A catch basin appears to be located in the middle of the loading

bay, however, it was obscured due to the presence of a tar-like substance on the paved surface. Similar to

AOe 14a, soil sampling will be perfonned to assess its potential as a source of groundwater contamination

downgndient of this location (i.e., A OC 4). If sediment is found to exist within the catch basin, a sample

will be collected for analysis. Further, two shallow soil borings will be collected in the vicinity of the catch

basin to assess whether soil has been impacted by leaJcing collection piping. Each sample will be analyzed

forVOCs.
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AOC 14c: Upper Level Southeast Loading Bay

The upper level southeast loading bay was utilized to ship finished goods flowing their assembly

and testing. Two catch basins arc located in the middle of the loading bay with steel gratings. Based on

the visual inspection, there were DO indications of staining or past releases. Since there were no visual

indications of past releases and since this loading was utilized exclusively for the shipping of finished

goods, no further action is required for this area.

AQC 14d: Lower Level Northeast Loading Bav

The lower level northeast loading bay was utilized to receive small items for the rrr AlCD

operation and to ship finished goods from the lIT AlCD operation. Half of the loading bay has been

converted for use in electronic testing with a raised computer floor. Based on the visual inspection, there

were no indications of staining or past releases. Since there were no visual indications of past releases and

since this loading was utilized exclusively for the receiving of small items and the shipping of finished

goods, no further action is required for this area.

AOC 15: Laboratorvrresting Areas

Five Materials Evaluation Laboratories (MEL) are located on the upper level on the southwest side

of the facility. Circuit board components are manufactured and tested in these areas. There are no records

of any spills having occurred in the labs, nor was there any evidence of releases having occurred during the

May 15, 1996 inspection of each laboratory. All operations are considered small scale with limited

chemical usage. Since there were no visual indications ofreleases having occurred within this laboratory,

no further action is required for this area.

AQC 16: Detrex Process Area <Fishbowl}

Because the Detrex Process Area is located within a Clean Room, investigation of this area is

logistically impossible. However, the area is located approlcimatcly twenty feet upgradient of AQC 1. This

area has housed various processes utilizing solvents. Over time, there had been anecdotal evidence of

spills, the most significant of which is addressed as AQC 1. Any other spill would be remedied under the

management of AOC 1. Therefore, it will be managed as part of the investigation and source area

remediation associated with AQC 1.

3.1.2 Groundwater

Groundwater quality relative to the 1,I,l~TCA and UST releases (AOC I and AOe 2) has been

well defined and characterized in accordance with the MOA and NJPDES pennit since the investigation

began in 1987. Groundwater quality is currently being monitored on a quarterly basis under the facility's

MOA and NJPDES pennit. No additional groundwater monitoring is proposed beyond what is currently
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being conducted in compliance with the MOA and NIPDES. A successful pilot treatability study was
perfonncd in October 1995 which resulted in reduction. ofVOe concentrations in MW-18 and MW-Il.

Groundwater in the vicinity of the boiler house (AOe-3) contained chloroform and trichloroethene

at concentrations slightly above groundwater quality criteria. Natural remediation is proposed for the
remaining concentrations. Two rounds of groundwater monitoring will be conducted in to support the

natural remediation proposal. Analysis will be for volatile organic compounds (USEP A Method 624
additionally calibrated for xylenes) since all other parameters analyzed for in the initial sampling rounds

were below NJDEP groundwater quality criteria.

Groundwater in the vicinity of the chemicaVwaste storage area (AOC 4) contained chloroform.

l,l-dichloroethene, 1,I-dichJoroethane, total 1,2-dichloroethene, carbon tetrachloride, and trichloroethene

at concentrations slightly above groundwater Quality criteria. Reductions in concentration were evident

during the 1995 sampling rounds as compared to the 1992 round. Based on these reductions, natural

remediation may be proposed for the remaining concentrations. Soil sampling will be perfonned at the

location of the access doors to the building as well as AOC 14a which is upgradient of the chemicaVwaste

storage building. Further, two rounds of groundwater monitoring will be conducted to assess the trend of

~tura1 reductions in concentrations. Analysis will be for volatile organic compounds (USEPA Method

624 additionally calibrated for xylenes) since all other parameters analyzed for in the initiai sampling

rounds were below NJDEP groundwater quality criteria.

3.2 Identifi~tiQn ofApolicable Remediation Standards

The NJDEP has statewide groundwater quality standards that are based on the NJDEP's Specific

Groundwater Quality Criteria (N.J.A.C. 7:9-6) for volatile organic compounds.

3.3 Classification Exc",tion Area

If classification exemption area (CEA) is required to be established as part of an a.pproved remedy
(i.e. active treatment, passive treatment, or no further action), an application will be developed in
accordance with N.J.A.C. 7:9 and N.J.A.C. 7:26E.

The CEA essentially serves as a public notification document that groundwater quality standards

for a certain aquifer will not be met and certain groundwater uses within this area are restricted or require

special installation and construction requirements.
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As a prerequisite to applying for a CEA, contaminant delineation and fate of the contaminant

plume must be established in accordance with N.J.A.C. 7:26E, Technical Requirements for Site

Remediation. This may be accomplished by:

1. collection of sample data indicating contamination is below remediation standards,

2. a demonstration that contaminant levels will not exceed New Jersey· Groundwater Quality

Criteria beyond the proposed boundaries of the CEA, and

3. a demonstration that contaminant levels will achieve New Jersey Groundwater Quality Criteria

within the timefi"ame proposed by the CEA.

After delineating the contaminant plume and determining the area for which the CEA will apply,

notifications will be made to the local municipal authorities, health agencies, and if required, individual

property owners, that groundwater standards have been contravened within the CEA. The present and
future groundwater use for that area \\0;11 dictate the level of notification required.

3.4 Remedial Alternative Evaluation

3.4 I Groundwater Extraction, Treatment and Recharge

The existing treatment facility's function is to process the extracted grounm\iater, provide for the

removal of settleable and suspended solids, remove volatile organic compounds from the contaminated

groundwater to specified levels, and recharge the treated water. The design of the groundwater treatment

facility is based on data developed and presented within the report entitled, "Engineering Report,
Groundwater Treatment Facilities, lIT Avionics Division, Clifton, New Jersey, NJPDES-DGW Pennit

No. NJO076023", dated March 1991 and submitted to the NJDEP for Treatment Works Approval. The

treatment system began operation on September 24, 1992. Since then, the treatment system has operated

continuously at a total groundwater extraction rate of approximately ten (10) gpm. This extraction rate is

based on the ability of the system to provide hydraulic control of the delineated plume of dissolved volatile

organic compounds. To date, the treatment plant has treated and recharged approximately sixteen million

gallons of groundwater. m has remained in compliance with all performance monitoring, compliance

monitoring, hydraulic control, and delineation requirements of the MOA and NJPDES pennit.

3.4.2 Source Area Remediation

A more aggressive remediation of the area of concentrated groundwater impact in the vicinity of

RW-l, RW-2, MW-ll and MW-]8 is proposed. The source area remedial technology is considered

innovative and involves in-situ chemical oxidation.
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3.4.2.1 Technology

The innovative technology, referred to in the patent as the CleanOX process, essentially entails the
injection of a hydrogen peroxide based solution into one or more monitoring wells. The basic

transfonnation reaction is known as the Fenton reaction which results in the generation of hydroxyl

radicals. These radicals are strong oxidizers which react with organic compounds. A simplified

representation of the reaction can be described as the addition of hydrogen peroxide (H202) in a

groundwater medium (H20) making contact with dissolved hydrocarbons (He) to produce steam and

carbon dioxide (C02)' The reaction can be simply expressed as:

iahibiIMliIlitiororlaNDccr/.,..j".t ~ 3H 0 + CO
2 2

'This chemical equation represents the CleanOX process in the simplest of foons. In practice,

substituted hydrocarbons will also undergo oxidation, with the halide being released as a free radical. In
addition, organic compounds adsorbed onto or occluded in the saturated soils are also subject to oxidation.

To facilitate an increased reaction yield., additional chemistry is applied on a case by case basis. The

additional chemistry is intended to more fully initiate the reaction, increase the ratc of reaction, and bring

the reaction closer to completion. The additional chemistry is also used to address conditions where the

groWldwater chemistry contributes scavenger compounds that compete with the desired reaction.

To increase the rate of reaction, hydrogen peroxide is transformed into hydroxyl radicals utilizing

chemical additives (e.g., ferrous sulfate heptahydrate) according to Fenton's Reaction:

The hydroxyl radical (i.e., denoted as .OH) reacts typically a million to a billion times faster than other

simpie oxidants, resulting in greatly reduced treatment costs.

During application, the process undergoes an exothermic reaction within the aquifer resulting in a

volume expansion and the generation of energy and carbon dioxide within the aqu·ifer. Across the site

where the reaction takes place, the energy that is generated is absorbed by the groundwater resulting in a

slight increase in the groundwater temperature. "The exothermic nature of the reaction and the high heat

capacity of water necessitates that the process solution be injected below the groundwater table. The

volume expansion and exothermic nature of the reaction results in a pressure front surrounding the injection

points. This induced pressure assists in the migration of the process chemistry to the site(s) of dissolved
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contaminants. On contact with the process chemistry, the chlorinated organic contaminants are oxidized,

resulting in carbon dioxide, water and free chloride radicals.

3.4.2.2 Remedial Approach.

Bench Scale Treatability Testing

Based on the delineation and assessment of the types and nature of dissolved contaminants

identified ansite, laboratory bench scale treatability testing was performed. The results of bench scale

treatability testing demonstrated that the process is effective in reducing dissolved concentrations of YOCs.
Further, the technology vendor has had successful experiences in applying the process chemistry on sites

that were contaminated with similar dissolved compounds.

Pilot Scale Treatabilitv Phase

Phase I Pilot Studv

A pilot treatability study was performed by CleanOX Envirorunental Services, Inc.. The pilot

study was conducted in accordance with a Pennit by Rule Authorization granted by NJDEP on September

6, 1995 The pilot study was conducted at monitoring well MW-18. During the pilot treatability study, lite

groundwater extraction, treatment and recharge system remained operating to maintain hydraulic control of

the dissolved contaminant plume.

The pilot treatability study commenced on October 27, 1995 and was completed on November 13,

1995. The in-situ chemical oxidation process involved the injection of process chemistry into the aquifer

through MW-18. Injection into MW-18 was much slower than anticipated during the pilot design phase.

The hydraulic conductivity of the screened zone was estimated by the remedial contractor to be 100 times

lower than. the hydraulic conductivity of the formation estimated by H2M during previous aquifer tests at

other monitoring well locations. A total of 2,825 pounds of process chemistry, consisting of potable water,

acetic acid, ferrous sulfate heptahydratc, and hydrogen peroxide, was injected into the well. Jbe injected

quantiry of hydrogen peroxide was 145 pounds less than that of the original pilot treatability design, due to

the low injection rate.

At the injection location, MW-18, the concentration of 1, I-DeE decreased from a pre-injection

concentration of 14,000 ppb to an average of 710 ppb, a reduction of 95 percent following the in.situ

chemical oxidation reaction The concentration of l,l,]-TCA in MW-18 decreased from 79,000 ppb to an

average of 1,300 ppb, a reduction of 98 percent. Low concentrations of 1,2-dichloroethane, 1,1-

dichloroethane, and trichJoroethane quantified before injection also exhibited reductions after injection.
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Thc NJPDES-rcquired quarterly monitoring data demonstrated that a reduction in contaminant

concentration also occurred inMW-il. When compared to the pre-injection water quality data obtained on

October 27, 1995, the concentrations of 1,I,I-TeA and l,l-DCE were reduced by 8S percent and 98

percent, respectively, to the lowest concentrations quantified at this location since August 1990.

The initial pilot treatability study demonstrated that the chemistry is successful in reducing the

concentrations of dissolved l,l,l-TCA and 1,I-DeE at the lIT facility. Positive cffects wen: observed in

MW-18 and nearby MW~ll.

Phasc II PUot Study

Based on the results of the initial pilot study, a continued long term treatability study will be

perfonned in accordance with the permit-by-rule agreed to by the NJDEP. The Pennit-by-Rule will go into

effect on commencement of injection.

The goal of the phase II pilot study is to aggressively affect the source of groundwater

contamination so that over time, the concentrations in the plume will decrease naturally. Because the
source area is located within fractured bedrock, a definitive evaluation of the radial effects of the in-situ

chemical oxidation process within the aquifer is not possible. However, it is appropriate that additional

injection points are necessary to distribute the proccss chemistry within the fracture network where source

material may be present. Based on technology vendor's modeling efforts and our evaluation of the source

area, eight (8) injection points will be installed to supplement the MW-18 injection point. These additional

injection points will be located throughout the general vicinity of the historic release location. The injection

process will consist of several cycles of injection over ·approximately eight weeks to maximize contact

between process chemistry and the source of contaminants. This phase has not been designed to fully
remediate the plume of groundwater contamination. Rather, it is intended to aggressively reduce the source

area.

The groundwater extraction, treatment and recharge system will again remain operating during the

pilot study. Pre-injection and post-injection monitoring will be performed for the purpose of evaluating the

degree of oxidation. The monitoring program will be similar to the one conducted during the initial pilot

work, but will be expanded to reOect the greater area of intended impact and a longer duration of effect.

Based on the pennit-by-rule authorization, pre-injection and post-injection monitoring will include

monitoring wells MW-3, MW-5, MW~, MW-9, MW-l1. MW·18 and the eight (8) ncw injection points.

In addition, Recovery Wells RW-I, RW-2 and RW·3 may also be monitored periodically for field

parameters. This will result in a maximum of seventeen (17) monitoring locations.
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One week following commencement of injection, the first round. of monitoring will be conducted.

Seven weeks and sixteen weeks after injection is initiated, the serond and third rounds of monitoring will be

conducted. This phase afthe pilot bas been designed to satisfy the requirements of the Pennit-by.Rule as

well as establ~h data with which to evaluate the perfonnance of the -remedial activities. Each sample will

be analyzed for volatile organic compounds by USEPA method 624 plus identification of the fifteen highest

non.targcted peaks. Additional parameters will also be monitored in the field (e.g., pH, conductivity,

dissolved oxygen, temperature).
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4.0 Remedial Action Requirements Summary

The data presented within this report addressed: the local hydrogeologic conditions and

characteristics, soil conditions, the extent of groundwater contamination, and the basis for the design of

groundwater remediation systems

An application to establish a Classification Exception Area (CEA) will be developed to address

those areas where groundwater concentrations of dissolved contaminants exceed NJDEP's groundwater

quality criteria. This wiII fonn the basis of establishing the natural remediation program. for selected

groundwater associated with selected AOCs.

Five monitoring wells in the northwestern part of the facility will be resampled for comparison with

previous results obtained in 1991 and 1992, where concentrations of halogenated volatile organic

compounds above the groundwater quality criteria were previously detected. A Phase II Pilot Treatability

Study win be conducted in the vicinity of the past l,l,I-trichloroethane spill. This will involve the

installation of eight injection wells, the performance of a baseline groundwater monitoring event and three

post-injection groundwater monitoring events.

The existing groundwater remediation program is effective in providing short term and long tenn

protection to the public and the environment. The groundwater extraction \Io'Cllsare preventing further

migration of the contaminant plume from the site, and are capturing contaminated groundwater for

treatment. The treatment technology is effective in removing low levels of halogenated and 0011-

halogenated volatile organic compounds from groundwater at this site. A decrease has been observed in

average volatile organic compound concentrations sincc' start-up of the treatment system. However, rrr
will commence additional source area remediation in order to optimize and expedite the remedial program.

Additional characterization of site soils and floors will be conducted for comparison to NJDEP's

Residential Direct Contact Cleanup Criteria and NJDEP's Impact to Groundwater Criteria. A summary of

additional sampling associated with each AOC is summarized below:

·Aoc. , Description . " " .
""

"Groundwater Soil.

1 I,I,I-Trichloroethane Spill Active Remediation NFA

2 Former Gasoline and Diesel USTs Natural Remediation NFA

3 Former NO.2 and No.4 Fuel Oil USTs Natural Remediation NFA

4 ChemicallWaste Storage Building Natural Remediation 2 Samples
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r:1AOC\ :::i \i ,.' '·;.·:'·OeSCrlptibtl:,:::,,- .. ::-;.- n':,': kGioiJ1dWai;:: :. , . ,-Soil
- ..

':'-'-"--:." -c

~ Fonner Gardener's Sbed NFA NFA
r61 Industrial WasteWater Pretreatment System Area I I

- -

NFA I Concrete Samplel900 sf

r-;--l Electrical Substation I NFA I NFA

8 Area Without Vegetation NFA 2 Soil Samples

9 1,1-,1-Trichloroethane Still NFA NFA

,[W'l Chemical Storage Room I NFA I NFA
11 Fonner Metal Finishing and Electroplating NFA NFA

Process Area

12 Building Transformers NFA 3 Concrete Chip Samples

13 Machine Shop

~

NFA
14 ShippinglReceiving Bays NFA 3 Sediment Sample

4 Soil SampJes -- --~l Laboratoryrresting Areas ] NFA I NFA

16 I Dctrcx Process Area I NFA I NFA

The Quality Assurance Project Plan provides additional detail relating to the number and types of
samples to be collected together with quality assura.nceJquaIity control requirements. A report summarizing
the sampling results and providing recommendations for further action, as required, will be provided to the
NJDEP.
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5.0 Pennitting and Approvals

All pennits and approvals required for the existing groundwater remediation system have been

obtained. These permits include a permit to constructlinstaiValtcr air quality control apparatus/equipment

(No. 01902268). New Jersey Pollution Discharge Elimination System (NJPDES) Discharge to

Groundwater (DGW) Permit (No. NI0076023). Pennit-by-rule authorization to conduct the source area

remediation pilot test, and well installation permits.
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6.0 Quality Assurance Project Plan

The site-specific Quality Assurance Project Plan ("QAPP") is provided in Appendix D.
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7.0 Health and Safetv Plan

A Health and Safety Plan has been developed by H2M for utilization during site activities. A copy

of the Health and Safety Plan is attached as Appendix E.
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8.0 Site Restoration

Site restoration, to be perfonned (ollowing full and permanent termination of the active remediation
system, will encompass the abandonment of the entire groundwater treannent system. All process
equipment (i.e., air stripping tower, fitters, above ground piping, pumps, electrical controls, etc.) will be
disassembled for salvage or disposal, as appropriate. The carbon adsorption units will be disposed of off-
site at a pennitted facility. Above ground piping associated with the treabnent system will be disconnected
and removed. Connections to below grade piping will be cut and capped.

All mechanical equipment will be removed from the extraction wells, and the wells will be sealed.

With the concurrence ofNJDEP that groundwater monitoring for this site will no longer be required, the
on-site mozritoringwells will also be sealed. Procedures for well abandonment will be in accordance with

NJDEP requirements (N.J.A.C. 7:9-9). In addition, the recharge system associated with the discharge of
treated groundwater will be backfilled with clean soil.
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9.0 Costs

The cost to sample, analyze, and report results for the groundwater, soil and concrete media is

estimated to be approximately $50,500. as outlined below.

. c •. ,.. <>.

:;J:i:!,;,·!;·'m~~:r;::;j!rI;::':~:Acti~:':.....:'\ :\:" :[i:·.:;.;ilid.~rnrig· .••~·,

3 SO. 58,900.

4 SO. $12.300.

6 $9, 100. S10.600.

8 $1,500. S1.200.

12 51.400. 1.I00.

14 $2.600. $1.800.

Total $ 14,600. $35.900.

The source area remediation phase II pilot study, currently under way has been estimated to cost

$239,935. inclusive of contractor fees, monitoring and reporting. The objective of source area remediation

will be to sufficiently reduce concentrations of dissolved volatile organic compounds such that the

operation of the groundwater treatment facility can be discontinued. At least two years of continued

operation is anticipated with two years of groundwater monitoring. Current annual operating costs for the

operation of the groundwater treatment system are approximately $90,000. The annual cost for quarterly

compliance monitoring required under the NJPDES permit and the MQA are approximately $80,000.

Based on the foregoing, the implementation of this Remedial Action Workplan is estimated to cost

$630,435.
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10.0 Project Schedule

Proposed soil sampling and groundwater sampling will be initiated within thirty days of NJDEP

approval. A report will be provided to the Department within six weeks of receipt of laboratory results.

Groundwater monitoring being conducted in accordance with the MOA and NJPDES Permit will continue

to be performed.

The Phase II Pilot Treatability Study was begun in May 1996 in accordance with NJDEP's permit-

by-rule authorization.
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·~~~~t':.;:·::·:~~~i~~~;·
~Yi-I 26-10121-1

MW-IA 26-18467-2
MW-2 26-11914-5
MYi-3 26-17121.Q
~W-4 26-11912-9
MW-S 26·11911-1
MW-6 26-11910-2
MW-8 26-13205-2
MW-9 26-13204-4
MW-IO 26-14799-8
MW·II 26-14800-5
MW-12 26-18468-1
MW-IJ 26-17118-0

MW-13A 26-18465-6
MYi-14 26-17119-8

MW-14A 26-18466-4
MW-15 26-18469-9
MW-16 26-23065-8

MW-17A 26-23066-6
MW-18 26-34493
MYi-203 26·24504-3
MW-204 26-24505-1
MW-20.5 26-24506-0

MW-APCI-A 26-31648
MW-APe I-B 26-3164I)

MW-APC2-A 26-31650
MW-BCKGD-A 26-31647

Table 2-1
Summary Matrix of Monitoring Well Construction Details

lIT Avionics Division
100 Kingsland ROlUi
Clifton, New Jersey

.·~:t~~tHib,~~:;I~.)':·' U~~in,l":.:.~~:~,)':1r~ii:~r.·::gl~jlJa)';):'i1ili1ttf;1;;':}~Il1~
27.8 .. 17.8 10.0 0,02 32.14 14.34 4.34
79.2 4/ O.H. 3 49.2 30.0 'O.H. 29.40 -19.80 -49.80
26.2 .. 11.2 15.0 0.02 35.41 24.19 9.19
29.6 4 4.6 H.O 0.03 25.91 21.34 -3.66
31.0 4 16.0 15.0 0.02 30.64 14.64 ..0.36
29.2 4 14.2 15.0 0.02 30.67 16.48 1.48
20U 4 14.4 10.0 0.02 30.62 16.22 6.22
38.8 .. 23.8 15.0 0.02 45.98 22.18 7.18
27.8 4 12.8 15.0 0.02 29.36 16.S6 1.S6
29.0 .. 14.0 IS.O 0.02 35.22 21.22 6.22
25.7 4 10.7 15.0 0.02 31.02 20.32 5.32
24.9 4 9.9 15.0 0.02 31.09 21.19 6.19
20.1 4 5.1 15.0 0.02 17.81 12.71 -2.29
68.1 4/ O.H. 3 41.9 26.2 O.H. 18.02 -23.88 -50.08
21.5 4 6.5 15,0 0.02 17.85 11.35 -3.6S
68.6 4/ O.H. 3 39.9 28.7 O.H. 11.89 -22.01 -50.71
31.7 4 6.7 25.0 0.03/ SS 26.39 19.69 .HI
31.3 4 16.3 15.0 0.02 31.75 15.4.5 0.45
81.7 4/0.H.3 56.7 2.5.0 O.H. 35.68 -21.02 -46.02
29.5 2 14.5 15.0 0.01 32.90 18.40 3.40
23.5 4 8.5 15.0 0.02 31.96 23.46 8.46
27.5 4 12.5 15.0 o.oz 34.80 22.30 7.30
28.0 .. 13.0 15.0 0.02 34.30 21.30 6.30
20.5 .. 10.S 10,0 0.02 30,25 19.7S 9.75
22.5 .. 12.5 10.0 0.02 27.94 15.44 5.44
24.0 4 14.0 IQ.O 0.02 48.51 34.51 24.51
32.0 4 17.0 IS.O 0.02 54.95 37.95 22.95

R
8o
Vlo
00

~
a: Rcfcren~ mOll: at top ofPVC mOIl. well CIIsing; aU elevations jll feetllbove mean $CII level,USGS NOVO, 1929.
a.H.: Open Hole in competentbedrock.

All wellcasings Uld screen construcled wilh schedule 40 PVC, except where designated ·SS".forstainless sleel.

(June 12, 1996/

/-_.~--.
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ti2"GROUP

"'.' ')WdF'·
: .•,.:J,.OcatiQ~

MW-IA
MW-2
MW·3
MW-4
MW·5
MW-6
MW-8
MW·9
MW·lO
MW-ll
MW-12
MW·13
MW-14
MW-15
MW-16

MW-17A
MW·t8
MW-203
MW-204
MW-205

MW-APCI·A
MW-APCI-B
MW·APC2-A

MW-BCXGD-A

Table 2-2
Elevation of Top of Bedrock Surface-

ITT Avionics Division
100 Kingsland Road
Clifton. New Jersey

'::.Gria#.,.,· ·:·':·'::::-~I~:'
'Elevation: "','~.

29.8
32.8
29.3
28.9
28.7
28.8
43.9
27.1
32.2
31.2
32.0
18.3
18.0

30.3
32.1
36.0
33.0
32.1
32.6
32.0
30.7
28.3
46.0
5:.6

12.0
5.6
4.0
2.5
1.0
3.6
12.3
5.5
13.0
18.5
9.0
14.0
15.0
9.0
13.0
15.0
13.0
14.0
14.0
14.0
16.0
15.0
10.0
13.5

Notes:
All elevations in feet above mean sea lcve;l. USGS NGVD, 1929.
- Top of weathered bedrock surface (Brunswick Formation).

'B~i:k "."::.Elmtlon··
17.8
27.2
25.3
26.4
27.7
25.2
31.6
21.6
19.2
12.7
23.0
4.3
3.0

21.3
19.1
21.0
20.0
18.1
18.6
18.0
14.7
13.3
36.0
39.1

{June 12. 1996J

ADC000509
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Table 2·3

Grou"d .... t.r flev.t'o".
ITT Avionics Division

Clifton. Ne... Jersey

August 1990 to February 1996

Aug·90 12.3 9.98 11.78 11.15 11.6 12 12.4 21.7 1\.1 17.72 14.35 18.05 9.26 7.57 7.38 7.37 10.03 NI NI
Nov·90 12.7 10.3 12.21 11.53 12 12.3 12.7 21.8 11.8 \7.34 14.89 17.44 9.54 7.34 7.87 7.65 10.39 NI NI
Feb·91 13.4 10.9 12.66 10.94 12.3 12.6 13 23.4 12.4 18.04 15.84 17.47 9.88 7.32 7.87 7.86 12.19 12.31 8.87
May-91 13.6 12 13.33 11.65 129 13.2 13.7 24.1 12.9 17.51 16.43 18.78 10.25 7.62 8.74 8.67 12.87 12.92 8.93
Aug'!U 9.23 6.68 NA 7.79 9.03 9.52 10 19 8.85 15.36 13.1 15.28 7.8 3.97 6.25 6.41 8.68 7.82 3.55
NOIl-91 11.2 9.57 10.75 10.08 10.4 10.5 11.1 19.2 '0.2 18.02 13.71 18.45 9.52 8.8 7.88 8.08; 9.99 9.07 7.64
Feb·92 10.8 9.34 10.56 9.67 10.3 10.3 10.8 19.6 10.1 15.96 13.39 16.57 8.84 6.44 7.53 7.51 9.68 9.95 7.38
Mey·92 11.9 10.15 11.27 NA 11.1 11.3 11.6 20.1 10.4 la.89 14.62 17.11 8.94 8.44 7.46 7.49 NA 10.87 8.03
Aug-93 9.25 9.51 12.69 NA 9.73 9.95 10.2 17.1 9.92 .13.32 11.52 16.82 7.8 IIU3 8.23 6.18 NA 9.94 7.15
NOII·93 10.7 10.35 12.61 NA 10.6 10.8 11.1 21.3 9.88 14.85 12.65 17.47 8.27 6.54 6.66 8.88 NA 10.24 7.38
Feb·94 11.1 11.06 13.31 NA 11.2 11.3 11.7 21.3 " 14.7 13.48 NA 9.04 6.79 7.87 7.35 NA 11.06 8.07
May·94 12.2 11.69 13.43 NA 11.8 11.8 12.3 22.8 11.4 16.57 14.38 18.86 9.22 7.34 8.2 8.14 NA 11.58 8.65
Aug-94 11 10.92 13.02 NA 12 11.8 11.11;1 21.7 1\.2 15.14 13.01 18.03 7.00 9.07 7.68 7.67 NA 11.72 8.14
Nov'94 8.67 8.83 12.00 NA 9.43 9.08 9.30 16.22 9.32 14.00 11.40 15.73 7.41 5.74 6.68 5.86 NA 9.19 8.52
Feb·95 10.1 I 9.72 12.33 10.45 10.51 10.40 10.75 20.30 9.81 15.77 12.74 17.20 8.41 8.29 5.87 5.79 10.47 10.28 7.61
Mev-9S 9.87 9.52 11.54 9.77 9.95 9.80 10.11 18.82 9.68 14.84 12.10 15.80 8.02 6.10 7.17 8.58 9.31 9.68 7.08
Aug·95 9.66 9.37 11.8 9.87 9.89 9.79 9.99 17 9.84 12.34 11.64 15.69 7.7 5.82 7.36 7.24 9.41 9.81 5.77
Nov-95 11.5 '1.21 13.23 11.46 11.6 11.3 11.7 21.8 10.8 17.42 15.15 18.5 8.B9 6.B6 7.56 7.31 11.45 11.28 8.1a
Feb-tlS 12.4 11.78 13.76 15.37 11.8 11.6 12.3 24.6 11 16.06 14.28 18.88 9.50 7.ft4 8.80 8.65 12.30 11.69 9.17

Notes:
NA - Weter Lovel Not Ave~8blo during Monitoring Event.
NI • Monitoring Well Not '"'telled.

Rooo
V1......
o

(JUIl. '2. '996/
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compound

Table 2-4
Volatile Organic Compounds

Quantified in Borehole Soils (mglkg)
AOC I: 1,1.I-TriehloroelhaneRelcase

rnAvionics Division
Clifton, New Jersey

Jum: 1993

. NjOEP :.:}UOEP;

«r~~.j~(/is)· (&;~~h~~~~h:H;~}h(~I~':S~(0,~1~s, (S'~:'5j (~;~-~.h(~'t.·~;i:~s;~~~s2.:·:~W~~(~~..'1~:~W·
1,1,1- Tric:hloroethanc
1,2-Dic:hloroethanc
I.HJic:hlo(OClhene
Acetone

<0.011
<0.011
<O.Olt
0.037

<0.010
<O.OIU
<0,010
<0.010

<0.011
<0.011
<0.011
<0.011

0.036
<0,010
<a.01l!
0.020

~
<0.0 II - Not found al or above lhe praelie.al quanlilic:alion limil shown.
(a)' NJDEP impac:1 to Groundwater Criteria
(b)· NJDEP Residcnlial Direcl Conllcl Soil Cleanup Criteria

~
(')
ooo
\Jl..........

0.120
0.035
0.030
0.022

0,08l
0.034
0.039
<0.010

<0.011
<0.011
<0,011

0.02)

<0.011
<0.011
<0.011

0.017

<0.011
<0.011
<0.011·
<0.011

<0.010
<0.010
<0.010
O.DIS

<0.010
<0.010
<0.010
<11.010

50
I

10
50

210
6
B

1000

IJune , 2, '996/
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Table 2-5
Volatile Organic CompoWlds Quantified in Post-Excavation Confinnatory Soil Samples (mglkg)

Two Fonner 4,1100 Gallon Gasoline Underground Storage Tank Systems (BUST Case No. &1-08-21-1419)
AOC 2: Fomler Gasoline and Diesel USTs

lIT Avionics
Clifton, New Jersey

February 19&8

":.

,::,;:., .. -;:-- ,.;,,:' :

EXCI-I.:EXC1~Z':':EXet~3 : Exdl::.iA' EXCl:4rf Eicl:'$ '. EXCI-6 .·Exei~j:<EXCI-8:
Methylene Chloridll
Toluene
2-Propanone
1,2-Trichloro-l.2.2-Trinuorocthane
TIC's

0.0268
0.0038
0.0268

0.07
0.0068

0.0078
0.002B
0.028
0.073

0.0078

Notes:
<0.0055 - Not found at or above the practicat quantitication limit shown,
TIC's - Tentatively Identified Compounds
n . Compound [)etected in Quality AssuranceIQualily ConCrol Blllnks
(- -) • No Stllndard Available
(a) - NJDEP Impact to to Groundwater Criteria
(b) - NJDEP Residential Direct Contact Soil Cleanup Criteria

0.031B
0.0038
<0.0055
0.075

0.0068

0.0158
0.0038
<0.0055

0.07
0.0078

0.0138
0.0028
0.0558
0.085

o

0.028
0.0048

NO
0.039
O.OIB

0.0188
0.0038
0.013
0.03

0.0118

10 49
500 1000

{.lillie /2. /996]
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Table 2·6
Volatile Organic Compounds and Total Petroleum Hydrocarbons

Quantiti.ed in Post-Excavation Continnatory Soil Samples (mglkg)
Fonner 1,000 Gallon Diesel Fuel and 4,000 Gasoline Underground Storage

Tank Systems (BUST Case No. 89.09-15-1420)
AOC 2: Fonner Diesel and Gasoline USTs

lIT Avionics
Clifton, New Jersey

December 1989

.Di~~iii~~~Rl~foii:SeI·:GjI§blin~Gs~osoulljhn.·~ ......•...q. · ...·.aw)Oe.·lslt.9C:·..;.: ~ ..:.:'E::a:::,sti;:ij.~..·,•...·::.:•.:.•.·••.•··.•.•.·.:G·•.·t'wt!~c·.'.~n·::.··'·I·~e..·~r.'rl·.Oa••.:.·.:(O:a<.;!!·..····:.T... ,.,:.:i·.• :.·..•··,r.·:~••.::·.&c·· •. ·;.:n·~.···I~men·~~.·¥a···.tt(b·'I):Nordi ,SOuth:· WesC '>'E8ko:' "Ndrth . _! . _
Volalile Organic Compound:

1,2-0ichloropropane
Benzene
Toluene
Elhylbcnzene
TIC's

TOIaI Petroleum Hydrocarbons

<(l.OOS 001 ~.006 0.008 <O.OOS <0.006 <0.006 <0.006 I 100.008 0.37 <0.006 0.40 <O.OOS <0.006 <0.006 <0.006 I 30.20 4.2 0.026 4.0 <0.005 <0.006 <0.006 <0.006 500 10000.11 1.4 <0.006 U <O.OOS <0.006 <0.006 <0.006 100 10000.588 0.85 0.091 0.719 0.009 0.132 0 0.464
240.0 10,000.0 <16 12,000.0 <16 <16 <16 <16 10,000.0· 10,000.0·

Noles:
TIC's - Tenlatively Identified Compounds
<0.005 - Nol found al or above Ihe praclical quamilicalion Iimil shown.
(- -) - No Slandard Available
• • Action Level Based on Total Organic Conlaminants

NJDEP Cleanup Slandards for Conlaminaled Sites Proposed New Rule: N.J.A.C 7:260,
New Jersey Register, Monday, February 3, 1992.

(a) - NIDEP Impact 10 Groundwater Criteria.
(b) - NJDEP Residenlial Direct Contact Soil Cleanup Crileria.

g
ooo
V'l......
l,;..)

{June /2. 1996J

./
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~

~T.blc 2·7

~
Po:ol·Exc. .... tioo Confll1Jl.lory Soil Samplo RClUII. (milk.)

AOC 3: Fonner No.2 and No ... Fucl Oil UST.
ITT Avionic' Divislon 0Clifton, New Jersey

CO
.~)~·.·.s~ s~,S~ ::: ..... " ..~ ....

Nrol!l',' .s...pIC s..n.pc SNI,pk slmf>l< ~i .~ S~ .-- ... ~ .
"p~ No: I ND.l ND,l No.~ .ND,i '>. ""1; IS' NIi.'" No. • N~;9 No>;10' No. II No. Ii '"Coni... . EaIi .Nwlh,. W""C . SouIII ,., ow Criteria lal .: CtilblVo!:.li!= 0:-......;:;c...,~"id;:

T ti<hIorocthcllc: <OJ.06 <0006 <O.OCl1 0.001 etl.OOl Qlool 0.001 <0.005 <0.006 <0,005 .::0,006 <0.005 <0.005 .::0.006 <0.006 <0.001 <0.006 I 2JMeth)1 .... ChIorid< <0.006 <0.006 <0.007 -=0,006 <0.001 <0001 <0.006 <0.005 <0,006 <11.CI05O.lJ.l~U <OJlOJ <0.005 <:0.006 <0,006 <0.001 <0.006 10 ~9TrithIorofi"""",,clhalle <0.006 <0.006 <0.001 <0,006 <0.001 <0.001 <0.006 "-0,005 <0.006 <0.005 <0,006 0.001 <0.005 <0.006 <0.006 <0.0111 <0.006

S.IIli-VoIolile Oraani< Compounds:
t1uorMlhcnc <0.11 Nil Nil 0.29 Nil <0.11 0.3S N ... Nil Nil Nil 0.11 NA Nil Nil Nil Nil SOlI 2lOOI'yRnc <0.11 1'1'" Nil 0,16 Nil <0.11 0.12 N... Nil Nil Nil 0.24 Nil Nil Nil Nil Nil SOO 1100Bio (2·ElIIylhcql) phlh ..... <0.11 Nil Nil 0,39 Nil "lI.1I S.6O N .... Nil Nil Nil "'0 NA Nil Nil Nil NA 100 ~,
Cfv)'lcM <0.1\ N'" Nil ).90 Nil <0.1. 11.40 NA Nil Nil 1'1/1 0.12 NA Nil Nil Nil Nil lOO ,8"'l<I(A) andne.... <0.11 NA N'" 0.31 Nil <0.11 O.lI Nil Nil NA Nil 0.11 NA NA NA NA- NA '00 0.'Be~ Ill) lIuorOlKhcnc "'1.11 Nil Nil 0.31 Nil <0.71 0.36 Nil Nil Nil Nil <0.12 NA NA NA NA- NA '00 0.9B""lID (K) n.-..Ihmc <0.11 NA N... 0.11 NA- <0.1. 0,011 NA NA NA NA <0.12 NA Nil NA NA Nil SOIl 0.98coJo(A-)_ <0.71 Nil Nil 0.10 NA- <0.11 0.25 Nil Nil NA NA 0.1l Nil NA N ... NA Nil 100 0.66!AdeM (1.2.3.c,O)_ <0.71 1'1.0. NA- O,I~ NA <0.71 0." NA Nil NA NA <0.12 NA Nil NA NA NA lOO 0.9BCIWI (G,H.!) payIonc <0.11 NA Nil 0.11 Nil <0.1. 0.\1 NA NA Nil NA 0.20 N" NA- N" Nil NA-PhmaRdvmc <0.71 Nil NA <O.7~ NA <0,1. US Nil Nil Nil Nil UO NA N/I Nil NA NAAtlNphlhcnc <0.71 NA N/I <0,7~ Nil <0.11 <D.l~ NA- NA Nil Nil 0.37 Nil NA Nil Nil Nil 100 ~OO
Fl__

<0.11 NA- NA <0.14 Nil <0.1. <0.74 Nil Nil Nil Nil 0.66 NA NA NA NA NA 100 2300

T...... PelfoJc_ "y.........1toN 76 ~7 <so 11. <41 100 ".0 <so 213 <60 <S5 5100 31.1 19.1 1404 202 14.2 10,000.0 10,000.0

t!IIIrI;
0Ihcr 1IOI .hown .ta"_e uWyud bioi no! dcl«lCd.
"'1.006 • NO!r IIor .bo", IN ........,.. "....1ilica1loR IimiIIhoYm.
B· FO<INIiII bWIk as u ......... ampIc conlUlinllion may be IluibulAblc IIIbIri conllllliloaiion.
(- -) - No -..lord -a. .
• - AcDon Lnd Ba-I T.... Orpnlo C..,lamin.Inll, NIDEP Clun.. SIIIldM.. ror Conlaminolcd Sit ..

!'ropoted New RIIIc:N.l,A-C. 7:16P, N~ J_y Rcpler, FebRMy 3, 1992.
NA • N<lf AAa!y1e4
(I) • NIDEP "",*110 Gro<IoldW.1er CriIcriI.
(b). NJD£I' Rc:aiclmli.d Dnd ConIKl Soil Clcmup Criteria.

fJMM 11, 1'J96}
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ti~GROUP
Table 24

Analytical Soil Sample R.csultl (mgIIcg)
AOC 4: ChemicalJWuee Stange Building

. rrr Avianics
Clifton. New Jeney

Volatile Qman!c Compounds'
~lene Chloride
ChJlIIDfonn
1,2-Dichlorocdlanc
ChlQllbenzcnc
2·H_on~
1,1.I·Trichloroet.hanc
Carbon Tcttachloride
2·BUI&none (MEI()
DiblOlJ1OChlol'Omethane
AcclDne
Toluene
Eth)'Jbcnzcne
XyIClle5

0.320B]
<fJ.750
0.6801
<fJ.750
<0.750
<0.750
<0.750
<0.150
<0.750
<0.750

1.1
1.0
7.4

4>.0054
4>.0054
<0.0054
Q.OOI1

<0.0054
<0.0054
<0.0054
0.0151

4>.0054
0.042]
0.003J

<0.0054
<fJ.0054

0.0041
0.0161

<0.0056
<0.0056
0.004J

<0.0056
<0.0056
0.0091

<0.0056
0.024]
0.0031

4>.0056 .
<0.0056

0.0011
0.0021

<0.0054
<0.0054
<0.0054
O.OO4J

<0.0054
0.0021

<0.0054
0.024J
0.036
0.002J
0.008

<0.0056
<0.0056
<0.0056
<O.ooSii
0.007]

<0.0056
0.0021
0.0051

<0.0056
0.0401
0.009

<0.0056
<0.0056

<0.0055 10 49
<0.0055 1 19
4>.0055 1 6
<0.0055 1 37
<0.0055
<0.0055 50 210
<0.0055 1 2
0.0051 SO 1000
0.0021 I IIO
0.0261 SO LOaD
0.0011 500 1000

<0.0055 100 1000
<0.0055 10 410

Semi- Volatile Organic CompoyndS'
Phenanthrene 0.4601 4>.360 <0.370 <0.360 <0.370 <0.370
Flu01ll1thenc <4.0 0.0071 <0.370 0.00481 <0.370 <0.370 500 2300
Bis (2·EthyihcKyl) phthalate <4.0 0.450 0.970 0.1201 0.3401 0.930 100 49
1,4-DichJorobenzcne 0.7401 <0.360 <0.370 <0.360 <0.370 <0.370 100 570
1,2-Dichlorobenzcne 9.4 0.0121 <0.370 <Xl.360 <0.370 <0.370 50 5100
N'Phlllalcnc <4.0 0.00691 <0.370 <0.360 <0370 <0.310 100 230
2-~ylnapthalcne 0.1901 <0.360 <0.370 <Xl.360 <0.370 <0.370

inorganiC!:
Arsenic 3.8 1.1 <1.1 2.0 <Ll <1.1 2
Beryl~um 0.65 <0.54 <0.56 <0.54 <0.55 <0.55 I
Chromium 15.0 9.0 5.2 8.7 7.1 11.0
Copper 20.0 4.0 3.6 11.0 4.6 4.5 600
L<:aIi 13.0 ':.-4 :.5 6.7 4.9 3.6 100
M~reury 0.2 <0.010 <0.011 <0.011 <0.010 <0.010 14
Nickel 21.0 7.3 6.0 8.4 7.2 7.3 250
Zinc 120.0 24.0 12.0 16.0 14.0 16.0 1500

Norcs:
Other compounds not shown in table were analyzed but not dcla:ted.
<O.7SO • Not fount! at or above the practica.l quantification limit shown.
(_.). No Standard Available.
J • Parameter found below the practical quantification limit; conce:ntration not quantifiable:.
B • Found in blank uweU as sample; sample: contamination may be attributable: to blank cont&minalion.
(a) - NJDEP Impact 10 Groundwater Criteria.
(b) • NJDEP Rt:sidc:ntial Dim:1 Contact Soil Cleanup Criteria.

[Jllnc11. 1996J

ADC000515
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tt2"GROUP
Table 2-8

AnalytiClliI Soil Sample Rm:ltll (mgt1cg)
AOC 4: Chemica1lWule Storage Building

rIT Avionics
Clifton. New Jersey

Me:tliylene Chloride 0.3208J <:0.0054 0.0041 0.0011 <0.0056 <0.0055 10 49
ChJeroform <:0.750 <:0.0054 0.0161 0.0021 <0.0056 <:0.0055 I 19
l,2-Dichloroetbane 0.6801 <:0.0054 <0.0056 <0.0054 <:0.0056 <0.0055 1 6
C/lIQ\)!lenzeM <0.750 0.001J <0.0056 <0.0054 <:0.0056 <:0.0055 1 37
2·Hexanone <:0,750 <0.0054 0.0041 <0.0054 0.0071 <:0.0055
l,l.Hricbloroethanc <0.750 <0.0054 <0.0056 0.004] <0.0056 <0.0055 50 210
ClIt'OOnTelrachloride <0.750 <0.0054 <:0.00.56 <0.0054 0.0021 <0.0055 1 :2
2·B\llaIlone (ME1Q <0.750 0.015J 0.0091 0.0021 0.0051 0.005J 50 1000
Dibromochloromcrthllne <0.750 <0.0054 <0.0056 <0,0054 <0.0056 0.002J 1 110
Acelone <0.750 0.042J 0.024J 0.0241 0.040J O,026J 50 1000
Toluene 1.1 0.003J 0.003J 0.Q36 0.009 0,0011 500 1000
EtlJylbcrlUll1e 1.0 <t>.OQ54 <0.0056 0.00:21 <0.0056 <:0,0055 100 1000
Xylc:JIcs 7.4 <0.0054 <:0.0056 0.008 <:0.0056 <:0.0055 10 410

Semj. V olttilp Qcmuu£ <;gmpqunds:
PhellAllthtene 0.460] <:0.360 <:0.370 <0.360 <:0,370 <0.370
Fluoranlhene <4.0 0.007J <:0.370 0.004111 <0.310 <0.370 500 2300
Bis. (2-Elhylhexyl) phthalate <4.0 0.450 0.910 O.l2{)J 0.3401 0.930 100 49
1A-Dichlorobenzene 0.7401 <0.360 <0.370 <0.360 <0.370 <0.370 100 570
1.2-Dieh IOfobenzene 9.4 0.012J <:0.370 <0.360 <:0.370 <0.370 50 5100
Naphthalene <::4,0 0.0069] <:0.370 <0.360 <0.370 <0.370 100 230
2-Mtthyll1llplhalene 0.19OJ <0.360 <0.370 <0.360 <0.370 <0.370

!nofjl!nj",;
Arsenic 3.g 1.1 <1.I 2.0 <1.1 <1.1 2
Beryllium 0,65 <0.54 <:0.56 <0.54 <:O.5S <0.55 I
Chromium 15.0 9.0 5.2 8,1 7.1 11.0
Copper 20.0 4.0 3.6 11.0 4.6 4.5 600
L-:aa 13C "".~ 2.5 6.7 4,9 3,6 100
Mefl:ury 0,2 <0.010 <0.011 <0.011 <0.010 <0.010 14
Ni<:kcl 21.0 7.3 6,0 8.4 7.2 73 250
Zinc 120.0 24.0 12.0 16.0 14.0 16.0 1500

NQl:l:s:

Other compounds not shown in table were ana!yzl:d but not dcta:ted.
<0.750 • Not found at or llbo~ the powlical quantification limit shown.
(0 _). No Standard Available.
J • PalllJ11eter found below the practical quantification limit; concentration not quantifiable.
B· Found in blank u well U SIImpl<:'.SIImple contamination may be attributllble to blank contamination.
(a). NJDEP Impact to Groundwater Criteria..
(b). NJDEP Residential Direct Conlact Soil Cleanup Criteria.

fJunt 11. 1996J
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Table 2-9

SUIDrIUIfY o(ConCTete Floor Sampling. Printed Circuit Board Area
ITT Avionics Division
Clifton, New Jersey

August 27 • 28, 1990

'.~'., 'E:
.. ~~~~. . ~"'..., - \ ...- "--"" .

,.., ,~~'~' ,_", i ;.,..;OJ.., .• "'" .. ~ .. J~.-

COlr($ ivi ty NC NC NC NC NC NC NC NC NC NC NC
pH 11.8 11.9 11.3 11.8 1:2.3 12.3 12.4 12.3 1l.8 12.1 1l.S

Rc.acivity NR NR NR NR NR NR NR NR NR NR NR
Cyaride (mglkg) <0.10 0.33 0.33 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Suifi~ (mglkg) <10.0 40.6 40.2 20.0 10.0 <10.0 40.0 <10.0 <10.0 38.3 <10.0

Arse!lic (mgl1) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Bariun (mgll) <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 .::LOO <1.00
Ca.dmium (mgll) <0.025 <0.025 <0.025 <0.025 <0.025 <0.Q25 <0025 <0.025 <0.025 <0.025 <0.025
Ch1Ol!1ium (mgll) <0.100 <D.100 <0.100 <0.100 <D.loe 0.102 0.370 0.478 <0.100 <0.100 <0.100
Lead (mgtl) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
MerotIlY (mgll) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Selerium (mgll) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 ·<0.200 <0.200 <0.200 <0.200
Sil vel (mgll) <0.025 <O.Q25 <0.025 <0.025 <O.D2S <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

Corrosivity NC NC NC NC NC NC NC NC NC NC NC
pH 11.8 11.7 12.2 12.2 12.1 12.2 11.7 11.9 11.7 12.1 11.6

Reactivity NR NR NR NR NR 'NR NR NR NR NR NR
Cyanide (mglkg) <10.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <l.W
Sulfide (mgllcg) 21.2 12.4 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0

Arsenic (mgIl) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Bariwn (mgll) <1.00 <1.00 <1.00 <100 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
Cd.dmi~'11 (mg!~) <0.02.5 <0.0:5 <0.025 <0.0:5 <0.025 <0.025 <0.025 0.059 0.032 <0.025 <l.025
Chromium (mgll) <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.45 <0.100
Lead (mg/!) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Mercury (mgll) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Selenium (mgll) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <l.ZOO
Silver (mgll) <0.025 <0.025 <0.025 <O.Q25 <0.025 <0.025 <0.025 <0.025 <0.025 <0025 <0.Q25

~
NC • Non Corrosive
NR • Non Reactive
< 0.025 • ParameteT oot detected above detection limit.
C ·18D . Duplicate Sample
• . Conu-ol Sample

{June l2. 1996J
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Table 2-10

Summary of Wall Wipe Sampling - Printed Circuit Board Area
mAvionics Division

Clifton, New Jersey
August 28, 1996

~

CCl!TOsivity NC NC NC NC NC NC NC NC NC
pH 5.2 5.6 5..5 5.4 5.5 6.1 5.5 5,6 5.7

Reactivity NR NR NR NR NR NR NR NR NR
Cyanide (mglkg) <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Su.lfide (mg/kg) <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20,0 <20.0 57.6

Arsenic (ug/m1) <l.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Ba.rium (uglm~) 556 52.8 15.28 39.72 16.4 2,86 11.52 2.048 2.868

Caetmium (uglm1) 4.88 9.92 2.788 J.488 <0.50 <0.50 J.26 <0.50 <0 ..50
Chromium (uglm') 159.2 119.6 33.68 76.8 35.44 6.84 23.48 3.512 15.04

Lead (uglm1) 4480 768.0 82.0 279.2 44.0 5.08 28.8 112.4 25.6

Mercury (uglm") 2.504 1.968 1.920 0.72 0.412 <0.40 1.756 2.8OS 1.852
Selenium (uglm') <0.50 <0.50 <0.50 0.920 <0.50 <0.50 <0.50 <0 ..50 <0 ..50
Sit \o'er (ugJm') <1.0 3.168 2.308 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

~~~~~~l'4~rr~~'f9.!-m''Il11Ir;;tj

COlTOsivity NC NC NC NC NC NC NC NC
pH 5.4 4.0 6.4 6.4 4.8 6.3 6.3 6.3

Ructivity NR NR NR NR NR . NR NR NR
Cyanide (mglkg) <0.20 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20
Sulfide (mg/kg) <20.0 158.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0

Arsenic (ug/m·) <1.0 <1.0 <1.0 <1.0 <l.0 <1.0 <1.0 <1.0
Barium (uglm') 11.4 2.688 <1.0 2.848 11.64 1.36 1.592 <1.0
CUGmlum ~uglm:) <0.50 <0.50 <0.50 <0.50 102.4 <0.50 <0.50 <;0.50
Chromium (uglmz) 49.2 6.48 1.28 6.64 12.% 1.2 <1,0 <1.0
Lead (uglm2) 616.0 96,0 4.24 23.6 86.4 2.768 0.9 <0.50
Mercury (uglml) 1.3% 130 <0.40 1.836 1.92 0.792 0,876 <0.40
Selenium (uglm2) <0.50 <0.50 <050 <0.50 0.840 <0.50 <:0.50 <0.50
Silver (uglm2) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Notes:
NC • NOll Corrosiw
NR - Non Reactive
<: 0.025 • Parameter not detected above detection limit.
• • Control Sample

[June 12, /996J
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Table 2~11
Summary of Ceiling Tile Sampling ~Printed Circuit Board Area

mAvionics Division
C.tifton, New Jersey

August 28 & September 10. 1996

Cormsivity NC NC NC NC NC NC NC NC
pH 7.7 7.1 7.9 7.9 7.2 7.6 1.7 7.7

Rea.divity NR NR NR NR NR NR NR NR
Cyanide (mglkg) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Sulfiie (mglkg) 196.0 148.0 310.0 323.0 147.0 142.0 135.0 256.0

Arsenic (mgll) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
BanQIn (mgll) <LOO <1.00 <1.00 <1.00 <LOO <1.00 <1.00 <:LOO
Cadmium (mg/l) <0.025 <0.025 <0.025 <0.025 <0,025 <0.025 <0.025 <0.025
Chranium (mgIl) <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100
Lead (mgfl) <0.200 <0,200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Mercury (mgll) <0.0002 <0.0002 <0.0002 <0:0002 <0.0002 0.000250 0.000500 0.00275
Selenium (mgfI) <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200
Silver (mgll) <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

No~:
NC - Non Corrosive
NR -Non Reactive
< 0.025 - Parameter not detected above detection limit.
CT ..(iD- Duplicate Sample

[June 12.1996]

ADC000518

TIERRA-B-007676



E;
nooo
V1

'D

ruble 2·12
Volatile Organic Compounds Quantified in Groundwater (ug/II

iTT Avionics Division
Cliflo-n, New Jersey

August 1990

1.1- Ie roelhene <6 <6 <:6 2.1,1·Dichloroethal'le 6 I'> <6 <6 <6 <6 70Chlorolorm 6 <6
~

Ii,. '. <5
1,1,1- Trichloro'Hhene !¥-;at 8 <6 <6 <6 -.~aI! 30Carbon Tetrachloride <15 <5 <6 <6 <6 <6 <5 <:6 2.Tetrechloroelhene <5 <5 <5 <6 <5 <5 <.5 <6 1Trichloroelhene <5 r:;M· i~ <5 <6 <.5 <6 1Benzene <5 <5 <5 <5 <6 <:5 <6 <6 &lla§Qgfi 1Toluene <5 <6 160 <6 <5 <6 <6 <.6 <.6 390 1000Ethylbenzene <.5 <6 <6 <5 <5 <.6 <5 <6 <6 ~m~~ 100Methylene Chloride <5 <.5 <5 <5 <.6 <5 <:15 <6 i!li!.l!§!. <:5 2.

Notes:
~ Analyt& not detected 8t or above the given quantification limit,
:It;;;~~~AIW:m~II~mjll·Denotes concentration lloove N..iDEP Specific Groundwilter Quelity Criteria

<5 . Denotes detection limit is above the NJDEP Specific Groundwater Quality Criteria.

[JUII~ Jl. 1996J
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CvOOn TelTaclllOOde
Clllorobcnwle

Chioroform

I, I· Dichloroelhane
1,2.Dichloroclbane
I,I-Dicliloroclilene

Elhylbenleile
Telrachloroeiht:ole

Toluene
I, 1,1- Triclli«o.:!Iwle

Trichlor~
Vinyl Chloride

1.2·IraN-Dichloroelilenc

WI
<5

Table 2-13
Volalile Organic COOlpoondS QuaRlifi<:d in Ground"""Jcr (lAgIl)

lIT Avionics Division
Clilloo, New Jersey

Nl}wmber 1990

MW.I MW·1A MW-2 MW.,J MW-fMW-S Mw·il MW~H
<j <j <$ it@Mf!:WMU~@:i 5 <j <j <5 <j <j <j <j <j <j j~¥?ll~ I
<j ",$ <.'l <.'l <j <5 <.'l <.'l <j <j ~~1J~!~~R~<j <5 <j <j <$ 2
<j <j <j <.5 <5 <5 <5 <.5 <5 <5 <5 <5 <5 <5 4

<S -<-~';.~;:~:-)O·~.·M ~1t~tl~lfg~[t.3J <5 <S 5 <5 S <5 <5 (,
10 II <S <:5 7 6 <:5 <5 3J S <S <5 7 10

..;5 <5 <5 <5 <j "'5 <5 <5 <5 <5 <5 <5 <j 2
<5 <$ <.5 <5 ~t!lf&~~-d -d <5 <5 <5 2

<:5 B <5 210 380 <5 <5 <5 <.5 <5 <5 <5 <5 <5 <5 <5 600 700
<5 <5 <5 <5 <j '<5 -d <5 <j <5 15 <5 <5 <5 <5 <5 <5 I
IJ 6 <5 120 830 <5 <5 <5 <5 <5 <5 <5 <5 390 1000

<5 <s <5 l3 <5 <5 <5 30
<5 <5 <5 fmir -d <5 <5 I

<}O </0 <U) <II) <If) IJ <10 <If) <1# <10 <if) <10 <If) <1# <1# <Ill <Ie 5
<S 5 <S <5 28 jI) 2J <5 <S <5 <5 <S <5 <5 <5 8 WO

- D.:ooI.:s COOCCtllralioll "b.,,,,, NJDEP£ S!"",ilic OroundWlIler Quality Crilcm.
• [),moles delecliOlllimil is above me NJDEPE Specific (ifllUoowlk7 Quality CrilCfia.

[June Jl. J'J96)
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Table 2-14 ~
T(ltal Volatile Organic Compounds

~

Quantified in Groundwater (ppb)
ITT Avionks Division

Clifton. New Jersey

~

MOIlil!>fjnS MW ~fW !'JW Nv,; ,MW' .MW.···· MW ~w ivrW ·UW· M\V" '~,: .'.••...M\V' ><Mw,·','., MW ~" .
•• q, ' .•

'Period" ' 5 Ii 1 a ,,9' ' '. ·JO· 't1 12 n !oJ ,IS 16 "".'1""'· ><:1;. 13/1.: 14A. :'U1A'

AprilU 11,06& 7S 14.400 21,280 9,300 595 30,099 100 JS Nl NI NI NI Nl Nt I'll Nl NI Nl Ni

1......al)' 89 32,300 168 &4,000 43,000 BI,WO 7Sa 12, 9S lll.fi7ll 1,511 Nt NI N! NI Nt Nl NI Nl Nl

Augus! 9<l 5,245 23 437 300 45 89 0 23 8,210 805 62 43 12 1,500 Nl JlI 30 19 NI

Noveml><:r9O 5,457 0 soO 1,385 n 142 0 J6 S,SJ1 10,368 Jal 53 24 1,145 NI 640 78 HI NI
February 91 3,836 0 340 45 3:> U6 14 43 Ill4 13,600 413 29 32 40 NI 81 47 60 NI

May91 3,615 13 3,061 3,166 61 349 0 48 6,042 14,345 330 41 19 1,2&6 :ro4 1.269 54 39 1&4

AuguI! 91 948 2.0')0 639 127 128 '" 35 S,829 16,4$ll 89 94 32 1187 389 SIS 49 46 303

November 91 610 11 1,129 2,7$0 s)6 172 0 25 2,31)6 5,309 47 66 II 1,062 140 603 24 24 131

febtual)' 92 I,Ogo 6 710 2.774 27 231 0 IS 6,610 11,7&0 47 311 ]7 1,100 206 S911 30 25 2411

Mlly92 431 II 239 2.1I~ 20 116 0 12 3.990 9,800 26 29 17 130 110 293 29 24 237

AUl!ulll92 480 0 62 1.979 2~ 46 0 16 2,880 10.300 25 44 25 366 45 353 0 21 10S

SeptaMcr 92 Tn:almenl ayltem opmlloo begins ..

Noll<lmbco' 92 207 0 47 1.1169 10 71 0 13 3,181 6.414 II 34 22 1,905 1 136 I~ 21 ISO

fcllrual'y 93 140 7 14 1,767 25 42 (I 0 1.70B 14,909 II 18 7 460 165 120 IS II 16

May 93 92 0 0 (, 6 1.693 0 31 1,701 22,835 12 I} I) I) 46 6 63 45 92

AUlu5t 93 79 0 (l 646 ~ 45 0 \I 1,219 15,173 12 23 7 0 135 I 7 0 45

November 93 123 0 (, I,156 23 70 0 0 1162 16,2(18 16 21 0 7 74 38 73 0 iii

felmiflry 94 47 0 /j 1.164 /j 22 0 (J 146 31,681 (l 0 (l (l !IS 0 42 S 14

M.y94 129 I 7 842 0 67 0 I) 673 6&,645 15 6 II ) 45 1I 44 II 42

e:1\:l!'aC!iOll Well RW·3ll1S1alled IlIlllQpm.liOllllI •

Augus194 W6 29 341 0 123 0 I) 692 39,619 19 14 II 15 62 70 11 \I 29

November 94 96 (, 1200 II 92 0 5 ~9 13.630 28 22 5 5 44 24 89 5 54

May 9' 313 11196 127 809 34,519

Nov-9S 305 0 2 228 0 445 0 21 4111 4848 14 IS 8 10 19 18 3 19

E;
(') ~
0 HI • Not y>;! jnmU-"t0
0
V1
tv...... (Jllne 12. 1995/
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Table 2-15
Volulile Organic Compounds Quantified in GroWldwaler (llgIL)

Fomler No.2 and No. " Fuel Oil USTs
Ill' Avionics Division

Clifton, New Jersey

Chloroform
1,1,1-Trichloroelhane
Trichloroelhene
1,4·Di<::l1lorQ/)(;_
ell· I ,2-Dicbloroethene
I,J-Dichlorobenzene
Chlorobcnz.enc

i';');,!'JL!!.im1liJl'
II 9 <I

f~;;~;;;:dA~:r~~ii;'~.~BJIi!~I~!~l~il
<5 <5 <I
<5 <5 <I
<5 <5 '<I
<S <S <I

)I

<$
<5
<5
<5
<S

7
<S
<5
<5
<5
<S

6
<I
<I
22
<I
4

't:H:'1!j~~~~~i~

9 6 <I

~i~'1iilijj!l~!!lt~:U.J~~~
<5 19 6
5 10 <I

<5 <5 :2
<S <$ i

.Iii! . Denotes com:enlralioo above,NJDEP Specifll: OroundwlIl(;f Qualily Criteria.
<: S • Denotes dClcclioc! limit is Ilbo"" lhe NJDEPE Specific Groundwalcr Qualily Criteria.

<5 - NO! found al or above Ihe praclical quanlifll:alKltllimil shown.
• • Specific GrooodwlIter Quality Crileria foreis-I ,2-dicblorocthmc and Irllll:r 1,2-Jichloroclhcnc, respeclively,

{J,""c /1. 1996/
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Table 2-16
Volatile Organic Compounds Quantified in Groundwater (ugIL)

AOC 4 - Chemical I Waste Storage Building
ITI Avionics Division

Clifton, New Jersey

Methylene Chloride
Chloroform
I, I-Dicllll'>roetnenc
l,l-Dicllktroethane
1,2-Dichloroethene
1,1,1-Trichloroethane
Carbon Tetrachh,(ide
Trichloroethene
Tetrachloroelhene

. Upgra~ie~r.... .l)owrigi1l.die~L ~mI;W~~i@ .

.~~~IJ~~:.·~jij::i9?5···1)~;.:4,·•.i·?9i .••·.·~~~~:1J;;~~'.h&..•Ij;·.j.99~.:.:C.·,••~~ri~f~;~:.···
<I <.$ 28J <I <5 2

<I < 5 <5 ti!iilll!frfi~QfJl~.ijnltllli&1~ 6
2 < 5 :i\f\;t~i~~;aE1~~tl~~< I <5 2

<I < 5 <5 2 <5 70
<I <5 <5 <I <5 10/100·

2 14 ;1:~'b'1~!!~!iit\~ 9 22 30
<I <5 <5 1
<I < j <5 I
<I <$ <5 <5 I

Notes:
~!r.~I,f~r!l1l- Denoles concemration above NIDEP Specific Groundwater Quality Criteria.

<5 • Denotes detection limit is above the NIDEP Specific Groundwater Quality Criteria.
<5 - NOI found lit or above the practiC'dl quantification limit shown.
D - Diluted sample; initial run above calibration range oflaborntQf)' analytical instrument.
'" - Specific Groundwater Quality Crileria (or cis-l,2-dicbloroethenc and trans-l ,2-dichlorOelhene, respectively.
j -Parameter found below the practicalqual1lification limit; concentration flot quanlifiable.
8 - Found in blank 115 well as sample; sample contamination may be attributable to blank contamination.

?5
()
ooo
V\
tv
W

[June 12, 1996J
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October 10, 1990

Advanced Environmental Technology Corporation
1 Eden Lane
Flanders, New Jersey 07836
Attention: Kevin Anderson
Re: Sampling Plan Results

ITT Printed Circuit Board Area
Project # 02279004

Dear Mr. Anderson:
As requested, we have completed the environmental sampling and
testing of the Printed Circuit Board area, at the ITT Corporation,
of Clifton, New Jersey. In this report, we present the sampling
procedures, field quality control, and sampling plan results.

) SX~B LOCA:XOB ARD PISCRXptIQR· -
The ITT Corporation is located at 100 Kingsland Road, Clifton,
Passaic County, New Jersey. The Printed Circuit Board Area consists
af ten rooms and is located on the east side of the facility.
SAKPLnm PLAN

In order to conduct an environmental assessment of the Printed
Circuit Board Area, ITT and York Laboratories designed a sampling
plan which included the collection and laboratory analysis af
concrete floor samples, ceilinq tile samples, and wall wipe
samples. The sampling plan was executed on Auqust 27, 28 and
September 10, when a total of twenty one (21) concrete ~oring
samples, six (6) ceiling tile samples, and fifteen (15) wall wipe
samples were collected in the Printed Circuit Board Area. The
sample locations are shown on the Sample Location Diagrams on paqes
9-11. The followinq sections of this report describe the work
performed in each task. All sampling procedures were performed in
accordance with the Sampling and Analysis Plan prepared ~y Gail
Mazzarell Quotation No.: 080790-E29-GM/TM.
TASK I CONCRETE CORE SAMPLES
Twenty (20) concrete core samples were collected within ten (10)
rooms of the Printed Circuit Board area and one (1) control sample
(Sample 1.0. C-19) was collected at the location outside the
Printed Circuit Board Area. The sample locations were marked by
1iiP.~6.1'tfi~ft~~C~~b1.'l'e!8n t s Supervisor of Environmentalprote~~~'?n:.:_:'":·"....-,-"\',--..""_....:.-"~"-.:
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The core drilling procedures liere conducted in accordance with ASTK
C42-87. All core specimens were drilled with a portable Black and
Decker drill equipped with a two (2) inch diameter core barrel. At
each sample location, the floor surface area was first cleaned with
a wire brush and distilled water to remove loose particles and
dirt. The sample location was then cored to the specified depth
between tive (5) .and seven (1) inches below the surface. The
diamond bit was cooled with a constant flow of distilled water to
prevent over heatinq and destruction of the core barrel. Distilled
water was used to prevent the possibility of contamination from tap
water. The waste water was disposed of at the floor drain sites
within the PCB Area.
Upon retrieval of each core sampl~, the sample was placed on
plastic sheeting where the sample was measured and the physical
characteristics were described in the field sampling log book. The
sample was placed into a clean sample container and labeled with
the sample I.D., client, date and time collected, and parameters to
be tested tor. A field quality control sample was taken at sample
location C-18 DUP . It was performed. by drilling a core sample
adjacent to the location specified by the representative for ITT
Corporation. The duplicate was handled and.analyzed the same as the
other samples.

)

The drilling: equipment was decontaminated between sample locations
using the following procedure:
1. Wash with tap water and non phosphate soap.
2. Rinse with tap water.
3. Rinse with deionized water.
4. Rinse with a 10% Nitric Acid solution.
5. Rinse with deionized water.
6. Air dried.

TASK II WALL WIPE SAMPLES
Fifteen (~5) wall wipe samples were collected within five rooms of
the printed circuit board area and one (1) sample was collected in
the enviror~ental conference room for background data (Sample I.D.
WW-15). The sample locations were marked by Mr. Donald Polzo.
The wipe samples were collected by t~ping a template measuring 25
em x 25 em square on the wall to be sampled. The template was used
to measure out the sample area to minimize error and markings on
the wall. A 3 inch X J inch sterile gauze pad was then used to wipe
four 25 em X 25 em square areas. The gauze pad was removed from the
sterile wrapping and was soaked with 15-20 mls of deionized water
prior to the sampling. The sample area was then stroked with the
saturated gauze pad once in the horizontal direction and once in
the vertical direction. The gauze pad was then placed into a clean
sample container and labeled to show sample I.D., client, date and

2
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time collected, and parameters to be tested for. This information
along with a sample description was recorded in the field log book.
Field quality control samples included one (1) field blank. The
field blank was performed by saturating a sterile gauze pad with
deionized water and placing it into a clean sample container. The
blank samples were tested for the same parameters as the other wipe
samples collected in Task II.

)

TASK III CEILING TILE SAMPLES
Six (6) ceiling tile samples were collected within four rooms of
the printed circuit board area and one (1) sample (Sample 1.0. CT-
6) was collected in the store room of the Environmental office· for
background data. The sample locations were identified by Mr. Donald
Polzo. "
The ceiling tile samples were collected by measuring four (4)
inches X four (4) inches and markinq the tile with a decontaminated
utility knife. The ceiling tile was then cut with the same
decontaminated utility knife. The sample was then placed into a
clean sample container and labeled to show sample 1.0., client,
date and time collected and parameters to be tested for this
information was also recorded in the field log book. After each
sample was taken a new decontaminated blade was placed into the
utility knife. A second sampling episode was required due to the
insufficient amount of sample collected during the first sampling
episode. During the second sampling episode three (3) more pieces
of ceiling tile measuring four (4) inches X four (4) inches were
collected from the same areas as the first sampling episode. The
quality control sample for Task III was a field duplicate and was
collected from a location specified by ITT Corporation.
FIELD QUALITY CONTROL SAMPLES
Field QA/QC samples were collected during this project to provide
data necessary information for subsequent review, interpretation,
and validation of generated analytical data.
The Field QA/QC samples collected during the sampling programs
included one (1) field duplicate for the TASK I (C-18DUP) and TASK
III (CT-6DUP) sampling events and one (1) field blank for the wall
wipe sampling (FB-l). All QA/QC samples were handled in an
identical manner as the other samples and tested for EP Toxicity
Metals or Total RCRA Metals, ReactiVity and Corrosivity.
FIELD LOGS
All field sampling information was recorded in a bound field log
book and transcribed onto the Field Sampling Report Forms enclosed
in this report.

3
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Field logs were completed after each suple was collected to record
the following information:
• date and time sample was collected
• sampler
• sample point 1.0.
• sample description
• sampling equipment used
- field measures (where appropriate)
• general comments (e.g. odor, staining, etc.)
• parameters to be tested for

SAMPLE SHUTTLE AND CHAIN OF CUSTODY,
All samples were placed into a cooler chilled with blue ice for
transportation to York Laboratories. All samples were accompanied
by a chain of custody and test request form.
The Chain o~ Custody Form was signed witl1 the date and time for the
following activities:
- whenever the shuttle was opened (the seal was broken) the form

was signed.
-each time the shuttle was transferred to the responsibility of

another person.
) In addition, the following was included on the Chain of CUstody

Form tor every sample:
a. Sample identification number
b. Analyses requested
c. Sample matrix
d. Date and time
e. Signature of sampler
f. Si~ature of those involved in the Chain of Custody progression
The samples were delivered to York Laboratories located at 628
Route 10, Whippany, New Jersey (NJ certification No. 14530) where
the samples were relinquished to the sample custodian and loqged
in.

SAMPLE PREPARATION AND LABORATORY ANALYSIS
The concrete samples from Task I were pUlverized prior to testing
and the ceiling tile samples were cut into smaller pieces prior to
analysis. The concrete samples and the ceiling tile samples were
tested for EP TOX Metals, Reactivity, and corrosivity. The wall
wipe samples were tested for RCRA Metals, Reactivity, and
Corrosivity.

4
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1
lpfDIlfGS

PHYSICAL CHARACTERISTlgi

TASK I -CONCRETE CORE SAMPLE

Themost detailed description of the core samples can be found on
the -TASKI Concrete Core sampling-Field Sampling Report Forms"
found on pages 11 to lB. The report forms illustrate the total
lenqth of the core obtained which is then divided into sections
based on color differences, staining or descriptions. For
conveniencepurposes, the sampledescriptions are sWIIDLa%'izedbelow.

In qenera1, all core samples cons·fated of a l/B" top layer of
Tarazzo and Paint. The remainder of the core was typically coarse
aggregate (round gravel) embeddedin a mixture of fine aggregate
(sand) and Ce1Dent.Below the top layer, the commoncolor of the
concrete cores was found to be a dark gray/black or tan which
distinctly changed to a white or light gray with depth. Staining
was observed samples C-19 and C-21 at a point where the core was
found fractured upon retrieval. Wire mesh was detected in cores
C-S, C-6, and C-7.

)

It is important to note that the sampling plan specified a core
thickness of five (5) inches or seven (7) inches depending on the
sample location point. The drilling crew attempted to achieve these
depths, however, due to the thickness of the concrete s lab in some
areas and the fracturing of the concrete core during drilling at
shallower depths, the specified· lenqth of some samples was not
obtainable.

TASKII-WALL WIPE SAMPLES

Themost detailed' description of the wall wipe samples can be found
on the "TASXII Wall Wipe Samplinq-Field Sampling' Report Porms"
found on pages 19 to 20. The report forms give a detailed
description of the surface of the area sampled and of the gauze pad
after sampling.

In general, all wipe samples consisted of light brown/black in
color with dust or soot accumulation. The surface sampled included
painted brick and painted drywall.

TASK III-CEILING TILE SAMPLES

The "TASKIII ceiling Tile Samplinq-Fielc1 Sampling Report Form"
found on page 21 give descriptions of the ceilinq tiles sampled.
The samples were consistently textured (white on White) with holes
and tan backing.

5
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CJlBMICAL <;nnCTDIS'J!.CS

The results of the laboratory analysis and Tier II Quality
Control/Quality Assurance data package is presented in Attachment
r, report numbers 20900-1743, 1753, 1757, and 1858.
For the review of the detailed analytical data package in Tier II
Deliverables format, refer to the table below for the list of
samples and their correspondinq report packages.

* Report Number 20900-1743 Concrete Core Samples e-l
throuqh C-I0 and C-12
throuqh C-14.
Wall wipe Samples WW-l
through WW-16 , ceilinq
Tile Samples CT-1 throuqh
CT-7

Report Number 20900-1753

* Report Number 20900-1757 Concrete Core Samples e-
ll, C-15 throuqh e-21.
ceiling Tile Samples CT-l
through C'l'-7.

* Report Number 20900-1858

)
For interpretation purposes, data summary tables ,have been prepared
for the samplinq events to evaluate the analytical data which
characterizes each samplinq location. Tables I throuqh X on pages
24-44 summarize the test results.
DISCUSS lOB 01 TIST IISVLT8

TASK I-E.P. TOXICITY METALS. REACTIVITY. CORROSIYITy

The E.P. Toxicity Metals analysis' inclUded testing for arsenic,
barium, cadmium, Chromium, lead, mercury, seleniUlll,'and silver on
the sample leachate. The test results of the twenty one (21)
concrete core samples, and one (1) duplicate sample showed that all
concentrations were below the RCRA guidelines (See Table III).
The Reactivity test results shown on Table II indicated that the
samples were non reactive.
The Corrosivity test results shown on Table I indicated that the
samples were non corrosive. The pH readings ranged from 11.3 to
12.4 standard units.
The results of these analyses are shown in the data summary tables
one through three on pages 24-30.

6
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tASK XI-ReBA METALS, REACTrvI:TY, CQRROSIVITY

'l'he RCRAMetals analysis included testinq for arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver. The test
results of the sixteen (15) wall wipe samples and one (1) field
blank are shownon Tables VI and VII. The results were comparedto
the control saJIlple WW-16Whichwas collected. in the environmental
office conference room to provide data necessary for subsequent
review and interpretation.

Separate tables have been compiled, showinq the test results in
both uq/wipe, as they are represented in the analytical data
packaqe 20900-1753 and uq/square meter (MZ) atter conversion.
Because each sample wipe area was less than a square meter, the
analytical data was converted to uqiti usinq a multiple conversion
factor of 4. This factor was arrived by usinq the following
formula:

A X 4 -B
then: 1 SQUARE METER/B :: 4
Where:

)

A= Area of each wipe = 0.0625 square meter
4 = Numberof wipes per composite
B- Total area of composite wipe = 0.25 square meter

In comparison to the control sample utilizinq the results presented
in Table VII, the following paralleters were elevated above
background levels:

Bariumwas detected at sample locations WW-lthrouqh WW-ll, WW-13
and WW-14.The concentrations of these samples ranqeQ frolll 1.36 to
55.6 ug/M2• The highest levels were found at sample locations WW-1
and WW-2. The test results of the control saaple indicated that
Barium was detected at 1.592 uq/M2•

Cadmiumwas detected at sample locations WW-lthrough WW-4,WW-7
and WW-14.The concentration of these samples ranqed from 1.26 to
102.4 ug/~. The highest level was found at sample location WW-14.
The test results of the control sample indicated th~t Cadmiumwas
not detected at <0.50 ug/M2•

Chromiumwas found at concentrations which ranqed from 1.2 to 159.2
ug/~ in all samples tested. The highest levels were detected at
sample locations WW-land WW-2. Chromiumwas not detected in the
control sample at <1. 0 uqlHz,

Lead was detected in all samples tested. The concentrations ranged
from 2,768 to 768.0 uq/M2.Thehighest levels were found in samples

7
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W-l, WW-2, WW-4 and WW-IO. Lead was detected in the control sample
at I concentration of O. 90 uq/~.

Mer:ury was found at sample locations WW-l, WW-2, WW-J, WW-7
th1:"ugh WW-11, WW-13, and WW-14. The concentrations of these
sa~les ranqed from 0.72 to 2.808 ug/~. The hiqhest levels were
de'bcted in samples WW-1 and WW-S. Mercury was detected in the
conrol sample at a concentration of 0.876 ug/~.

Sel.tnium was detected in samples WW-4 and WW-14.
conentrations were 0.920 and 0.840 uq/M'l.,respectively.
was not detected in the control sample at <0.50 uq/M2•

Silrer was detected 1n sa~les WW-2 and WW-J. The concentrations
were 3.168 and 2.308 ug/M2, respectively. silver was not detected
in the centrol sample at <1.0 uq/MZ•

Their
Selenium

Arsenic was not detected in any of the samples tested above <1.0
uq/I' .

In ,eneral, the highest metal concentrations were detected in the
samples collected from the hazardous waste storage area and the
adj lcent room.

)
The Reactivity test results shown on Table V indicated that the
samples were nen reactive.
The Corrosivity test results shown on Table IV indicated that the
samples were non corrosive. The pH ranqed from 4.0 to 6.4 standard
units.
The results of these analyses are shown in the data summary tables
four throuqh seven on paqes 31-39.

TAS! III-E.P. TOXICITY METALS. REACTIVITY. CQRROSIYITI

The E.P. Toxicity Metals analysis inclUded testinq for arsenic,
:barium, chromium, lead, mercury, selenium, and silver on the sample
leachate. The test results of the seven (7) ceilinq tile samples
and, one (1) duplicate sample shown on Table X indicated that all
concentrations were below the RCRA guidelines.
The Reactivity test results shown on Table IX indicated that the
samples were non reactive.
The Corrosivity test results shown on Table VIII indicated that the
samp les were non corros ive. The pH readinqs ranqed from 7. 1 to 7.9
standard units.
The results of these analyses are shown in the data summary tables
eiqht throuqh ten on paqes 40-44.

B
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'l'he remaJ.n~ngportions of this-report include the site diaqrams,
the field sampling report forms, the analytical data summarytables
and the data packages.

If you have any questions regarding this report, please do not
hesitate to contact me at (201) 428-8181.

Sincerely,

~~Jer.eY

"Gail Mazzarell
Project Manager

cc: Donald Pelze, ITT
Kyle Delbow, York

)
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TASK I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FORM

iSample :ID: C-l l/S" i

T
I

Date: 8/27/90
1/4.'Tae: 1000

Parameters: EP TOX Metals, Reactivity,
Corrosivity

Description: 1/8" Tarazzo & Paint 3 5/8"1/4" Dark Gray 4"J 5/8" White, Gray,

1MF Gravel ..

Sample ID: C-2 1/8"1Date: 8/27/90 I i
ITime: 1015 1/2" .Parameters: EP TOX -Metals, Reactivity,

Corrosivity
Description: 1/8" Tarazzo & Paint 4 3/8" I} 1/2" Dark Gray, Black !

4 3/8" White, Gray, 5"KF Gravel 1--

Sample ID: C-J l/S"

T
Date: 8/27/90 ITime: 1030 1/4"Parameters: EP TaX Metals, Reactivity,

Corrosivity
Description: 1/8" Tarazzo & Paint

1/4" Dark Gray, Black 3 7/8tr

3 1/2" White, Lt Gray,

1MF Gravel 3 1/2"

11
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TASK I

ICONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM

SalllpleID: C-4 l/S"

T
Date: 8/27/90Time: 1043 1/4"Parameters: EP TOX Metals, Reactivity,Corrosivity 1/4"Description: 1/8" Tarazzo, Paint ,

1/4" Dark Gray, Black 4 1/2"1/4" Tan, Brown

13 7/S8 White, Lt Gray,MF Gravel 3 7/8"

i
i !

Sample ID: C-S 1/16"

T
Date: 8/27/90Time: 1105
Parameters: EP TOX Metals, Reactivity,CorrosivityDescription: 1/16" Tarazzo, Paint

4 15/16- White, Lt Gray, 5"MF Gravel

1Wire Mesh at 4" 4 15/16"

4" *********

Sample 1D: C-6 1/16-

T
Date: 8/27/90Time: 1115
Parameters: EP TOX Metals, Reactivity,CorrosivityDescription: 1/16" Tarazzo, Paint 3 11/16"3 11/16" Gray White :3 3/4"

MF Gravel

1Wire Mesh at 3 1/2"

:3 1/2" "11********

12
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TASK I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FORM

Sample ID: C-7 1/16"

T
Date: 8/27/90
Time: 1130
Parameters: EP TOX Metals, Reactivity,

Corrosivity
Description: 1/16" Tarazzo, Paint 3 11/16"

3 11/16" Gray White 3 3/4-
HF Gravel .

13 1/2" Wire Mesh

3 1/2" *********

Sample ID: c-s 1/16t1

T
Date: 8/27/90
Time: 1145
Parameters: EP TOX Metals, Reactivity,

corrosivity
Description: 1/16" Tarazzo, Paint 5 7/16"

5 7/16" Lt Gray, White 5 1/2"
MF Gravel

1,
,

-

Sample ID: C-g
1
/2"0 TDate: 8/27/90

Time: 1307 2"Parameters: EP TOX Metals, Reactivity,
Corrosivity 1/2" IDescription: 1/2" Tarazzo, Paint I

!
2" Lt Tan MF Gravel 6 1/2"1/2" Dark Gray, Black

13 1/2" Lt Gray, White 3 1/2"MF Gravel

I _.

13
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TASK I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FORM

sample 10: C-~O 3/4"

T
Date: 8/27/90 1.11.6"E!'lime: ~3~5 2Parameters: EP TOX Metals, Reactivity,

Corrosivity
Description: 3/4" Tarazzo, Paint

2 ~/~6" Lt Tan MF Gravel 7 1/2"4 11/16w Lt Gray, White,

JMF Gravel -..
4 11/16"

I..

Sample 10: C-11
3
/4"0

T
Date: 8/27/90Time: 1330 2"Parameters: EP TOX Metals, Reactivity,

CorrosivityDescription: 3/4" Tarazzo, Paint
2" Lt Tan, MF Gravel 7"4 1/4" Lt Gray MF Gravel

J4 1./4"

~- .. .0 . ----

Sample IO: C-1.2 1./2"0
T

Date:. 8/27/90Time: 1345 2 1/4"Parameters: EP TOX Metals, Reactivity,CorrosivityDescri-ption: 1/2" Tarazzo, P~int
2 1{411 Lt Tan, MF Gravel 7"4 1/4" Lt GraY,MF Gravel

J4 1/4"

14
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TASK I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FOlU(

Sample ID: C-17 1/16"

T
Date: 8/28/90
Time: 0925
Parameters: EP TOX Metals, Reactivity,

corrosivity 4 3/8"Description: 1/16" Tarazzo, Paint
4 3/8" Lt Tan, MF Gravel , 7 7/16"
3- White, Gray, J

1) MF Gravel 3"0 I
!

Sample ID:
Date:
Time:
Parameters:
Description:

Sample ID:
Date:
Time:
Parameters:
Description:

~,~i/90 11

/1

/4

6

,'.'n' I TEP TOX Metals, Reactivity,
corrosivity 4
1/16" Tarazzo, Paint
4 1/4" Lt Tan, MF Gravel I '7 5/16"
3". Gray, MF Gravel .- Dl'3" . !

C-18
8/28/90
0945
EP TOX Metals, Reactivity,
corrosivity
1/16" Tarazzo, Paint
4" Lt Tan, MF Gravel
2 1/2" Gray, White,
MF Gravel

T
21/2"d7

51"
4"

e.....-= = =~_:=. =""""==============

\
)

._--'

16

ADC000544

TIERRA-B-007701



TASR I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FORM

Sample ID:
Date:
Time:
Parameters:
Description:

·C-18 DUP
8/28/90
0950
EP TOX Metals,
Corrosivity
1/16'1Tarazzo,
4 1/41' Lt Tan,
2 7/16" White,
MF Gravel

1/16",-----.

)

SaDlple ID:
Date:
Time:
Parameters:
Description:

Reactivity,
4 1/4"

Sample ID:
Date:
Time:
Parameters:
Description:

Paint
MF Gravel
Gray,...

t
I~.

27/16"0
C-19 1/16

11uT8/28/90
1025 2 1/811 .

EP TOX Metals, Reactivity,
Corrosivity
1/16" Tarazzo, Paint ..
2 1/8" Lt Tan, MF Gravel 7 3/16-
5" White, Gray,· Some "staining - U 1Top 1" Of This Section

5"

C-20
8/28/90
1045
EP TOX Metals, Reactivity,
Corrosivity 3 112ft

3 1/2" Gray, White,
MF Gravel
3 3/8" Gray, Pink,
MF Gravel

17

ADC000545

TIERRA-B-007702



TASK I
CONCRETE CORE SAMPLING

FIELD SAMPLING REPORT FORM

)

\
}

Sample 1D:
Date:
Time:
Parameters:
Description:

C-21 1/16"EJ T8/28/90
1035 2 1/4" -
EP TOX Metals, ReactiVity,
Corrosivity
1/16" Tarazzo, Paint 1 1/2"
2 1/4" Lt Tan, MF Gravel 6 5/16"
4" White, Gray, U1MY Gravel, Discoloration
Top 1 1/2" 4"'
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TASK II
WALL WIPE SAH?LING

FIELD SAMPLING REPORT FORM
SAMPLE 1.0. DATE-TIME DESCRIPTION

WW-1 8/28/90-1500 Area-O .25 square meters.
Wipe Desc.- dark brown, black,
rough.
SUrface Desc.- brick. (4 areas)

WW-2 8/28/90-1530 Area-0.25 square meters.
Wipe Desc.- dark brown, black,soot ..
Surface Desc.- rough, painted
brick. (4 areas)

WW-3 8/28/90-1540 Area-0.25 square meters.
Wipe Desc.- dark brown, black,soot, paint chips.
Surface Desc.- (in waste storaqearea) rough, painted brick.

WW-4 8/28/90-1510 Area-0.25 square meters.
Wipe Desc.- dark brown, black.
Surface Desc.-rough, briCk.(4 areas)

WW-s 8/28/90-1525 Area-0.2S square meters.
Wipe Dese.- dark brown, black.
Surface Desc.- painted drywall
(4 areas)

.. -

WW-6 8/28/90-1545 Area-0.25 square meters.
Wipe Desc.- medium dust
accumulation.
Surface Desc.- (near solvent
storaqe area) smooth painted
surface.

WW-7 8/28/90-1605 Area-0.25 square meters.
Wipe Oese.- light brown, clarkbrown, soot.
Surface Desc.- painted brick.

ww-a 8/28/90-1555 Area-O.25 square meters.
Wipe Desc.- medium dustaccu::u::tion.
Surface Dese.- smooth.

I (4 areas)
I ._-_.
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TASK II
WALL WIPE SAMPLING

FIELD SAMPLING REPORT FORM
SAMPLE 1.0. DATE-TIME DESCRIPTION

WW-9 8/28/90-1610 Area-0.25 square meters.
Wipe Desc.- medium dust
accumulation.
Surface Desc.- smooth painted.
f4 areas)

WW-l.O 8/28/90-1620 Area-O.25 square meters.
Wipe:Oesc.- dark brown, some
dust.

ISurface Desc.- painted drywall.
(4 areas)

WW-ll 8/28/90-1615 Area-0.25 square meters.
Wipe Oesc.- medium dust
accumulation.
Surface Desc.- rough, painted
brick. (4 areas)

WW-12 8/28/90-1625 Area-0.25 square meters.
Wipe Oesc.- liqhtly soiled.
Surface Desc.-(yellow sticky
material stuck on wall) smooth
painted wall surface. (4 areas)

WW-1.3 8/28/90-1635 Area-0.25 square meters.
Wipe Desc.- liqhtly soiled.
Surface Oeso.- painted wall with
holes. (4 areas)

.-

WW-14 8/28{90-1635 Area-O.25 square meters.
Wipe Desc.- liqht brown, darkbrown.
Surface Desc.- painted dry wal!.

I (4 areas)
WW-1S 8/28/90-1640 Area-0.25 square meters.

Wipe Desc.- lightly soiled.
i Surface Desc.- painted dry wall.

- (4 areas)
WW-16 8/28/90-1650 Area-0.25 square meters.

I
Wipe Desc.-
Surface .Desc.- Painted dry wallconference room. (4 areas)

20
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TASK III
CEILING TILE SAMPLING

EPISODE I
FIELD SAMPLING REPORT FORM

SAMPLE I.D. DATE-TIME DESCRIPTION
CT-1 8/28/90-1420 4"X4"XO.5" Textured (White on

white) tan backinq, ivory top.
i

CT-2 8/28/90-1427 4"X4"XO.5" Textured (White on
White) with holes, tan backinq.

CT-3 8/28/90-1435 4"X4"XO.5" Textured (White on
white) with holes, tan backing.

CT-4 8/28/90-1437 4"X4"XO.5" Textured (white on
white) with holes, tan backinq.

CT-5 8/28/90-1440 4"X4"XO.5" Textured (white on
white) with holes, tan backinq.

I CT-6 I 8/28/90-1445 4"X4"XO.5" Textured (White on
white) with holes, tan backing-.

I CT-6 DUP J 8/28/90-1447 4nX4~XO.5" Textured (white on ,
Iwhite) with holes, tan backing. ,
I

CT-7 8/28/90-1645 4"X4"XO.5" Textured (White on
white) with holes, tan backing-.
Sample taken in storage area of
the Environmental Office.
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TASK III
CEILING TILE SAMPLING

EPISODE II
FIELD SAMPLING REPORT FORM

.SAMPLE I.O. DATE-TIME DESCRIPTION
CT-l 9/10/90-0927 3 4"X4"XO.S" Textured (white on

white) tan backing, ivory top.
CT-2 9/10/90-0925 3 4"X4"XO.S" Textured (white on

white) with holes, tan backing.

! CT-3
I

9/10/90-0912 3 4"X4"XO.511 Textured. (white on
white) with holes, tan backing.

. _.

! CT-4 I 9/10/90-0915 3 4"X4"XO.Su Textured (white on
white) with holes, tan backing.

CT-5 9/10/90-0920 3 4"X4"XO.5" Textured (white on
White) with holes, tan backing.

I CT-6

I
9/10/90-0905 3 4"X4"XO.5" Textured (white on

White) with holes, tan backinq.
CT-6 DUP 9/10/90-0908 3 4"X4I1XO.S" Textured (White on

II
White) with holes, tan backing.

cr-7 9/10/90-0955 I 3 41·X4"XO.511 Textured (white on
! White) with holes, tan backinq.

Sample taken in storage area of
the Environmental ottice.
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TABLE I
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE
SAMPLE 1.0. CORROS:IVITY 1 pH I

C-l. NON CORROSrvE

'I
11.8

C-2 NON CORROSIVE 11.9 i

I C-3 NON CORROSIVE 11.3 ,

II C-4 NOH CORROSIVE· 11.8

II
C-s f NON CORROSIVE 12.3
C-6 NON CORROSIVE 12.3

II C-7 NON CORROSIVE 12.4
C-8 NON CORROSIVE 12.3
C-9 - NON CORROSIVE 11.8

~
C-10 -r NON CORROSIVE 12.1

II C-11 NON CORROSIVE
11

11.8 I
II

C-12 NOH CORROSIVE Ii 11.8

I
C-13 NON CORROSIVE 11.7
C-14 NON CORROSIVE 12.2

.1

--

~II
C-15 NON CORROSIVE 12.2

--

II
C-16 NON CORROSIVE 12.1

"

C-17 NON CORROSIVE 12.2 r

I C-18 NON CORROSIVE 11.7
C-18 DUP NON CORROSIVE 11.9

)
/

11r----f---_---j._~~_11
I 1

C-19

C-20

C-21

NON CORROSIVE 11.7
NON CORROSIVE

I
}

12.1
NON CORROSIVE 11.6

23

ADC000551

TIERRA-B-007708



TABLE II
CONCRETE CORE SAMPLING

DATA SUMKARY TABLE

SAMPLE I.D. or REACTIVITY REACTIVE REACTIVE
CYANIDE mq/kq SULFIDE mq/kq

I C-l l NON REACTIVE =j <0.10 I <10.0 I

I C-2 f HON REAC'rrvE 0.33 40.6

~
C-3 0.33 40.2NON REACTIVE

C-4 NON REACTIVE - <0.10 20.0
IC-5 NON REACTIVE <0.10 1.0.0

~
C-6 NON REACTIVE ./ <0.10 I <10.0 I'

I C-7 NON REACTIVE <0.10 40.0
C-8 NON REACTIVE <0.10 <10.0

~
C-g

or NON REACTIVE <0.10 <10.0
C-IO NON REAC'rrvE 1,- 1-- __

NON REACTIVE .

<0.10 38.3
<0.10 <10.0
<0.10 21.2
<0.10 12.4
<0.10 <10.0
<0.10 <10.0

) C-ll

NON REACTIVE J
_______ +__ N_O_N_R_EA_CT_I_VE~_II-!-------;----------l

NON REACTIV~i~~~~---+_------......j
NON REACTIVE I

C-12

C-1J

C-14

C-1S
1/

II
C-16

I
NON REACTIVE <0.10 I <10.0 I

C-17 NON REACTIVE <0.10 <10.0
C-18 NON REACTIVE <0.10 <10.0

I C-18 OUP NON REACTIVE ! <0.10 <10.0 IC-19 NON REACTIVE

~

<0.10 <10.0
c-,-n NON RE..~CT!VE <0.10 <10.0I.
C-21 NON REACTIVE 1 <0.10 <10.0
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ITABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE
mg/l

I ANALYSIS SAMPLE IDENTIFICATION~

I ~I ] C-l C-2 C-5 EP TOXICITY THRESHOLD
LIMITS

ARSENIC <0.200 <0.200 <0.200 <0.200 <0.200 5.00
BARIUM <1.00 <1.00 <1.00 <1.00 <1.00 100.0
CADMIUM <0.025 <0.025 <0.025 <0.025 <0.025 1.00 ..
CHROMIUM -<0.100 <0.100 <0.100 <0.100 <0.100 5.00

I LEAD I <0.200 I <0.200 <0.200 <0.200 <0.200 5.00

I MERCURY I <0.0002
J

<0.0002 <0.0002 I <0.0002 11~·0002 I 0.200

I SELENIm-l I <0.200 I <0.200 <0.200 <0.200 <0.200 1.00
_.

SILVER I <0.025 l <0.025 <0.025 <0.025 <0.025 5.00
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TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE
mq/lIANALYSIS SAMPLE IDENTIFICATION

~

C-7 C-8 C-g C-10 EP TOXICITY THRESHOLD
LIMITS

ARSENIC <0.200 <0.200 <0.200 <0.200 <0.200 5.00

I BARIUM J <1. 00 J <1.00
J <1.00 ~ <1.00

II <1.00 100.0
CADMIUM <0.025 <0.025 <0:025 <0.025 0.027 1.00..CHROMIUM 0.102 0.]70 0.478 <0.100 , <0.100 5.00

I LEAD

I
<0.200

I
<0.200 <0.200 <0.200 <0.200 5.00

IMERCURY <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.200
SELENIu,\ <0.200 <0.200 <0.200 <0.200 <0.200 1.00! -

I
SILVER <0.025 <0.025 <0.025 <0.025 <0.025 5.00

--_.

~ooo
IJl

~
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TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE
mq/l

IANAL~SIS SAMPLE IDENTIFICATION

C ] C-ll I C-12
.~

C-15 EP TOXICITY THRESHOLD
LIMITS

~ ARSENIC J <0.200 I <0.200 ] <0.200 I <0.200 <0.200 5.00
BARIUM <1.00 <1.00 <1.00 <1.00 <1.00 100.0
CADMIUM <0.025 <0.02.5 <0.025 <0.025 I <0.025 1.00

ICHROMIUM
J

<0.100 I <0.100 I <0.100 <0.100 <0.100 5.00
LEAD <0.200 <0.200 <0.200 <0.200 <0.200 5.00
MERCURY <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.200I

-- -SELENIUM <0.200 <0.200 <0.200 <0.200 <0.200 1.00
SILVER <0.025 <0.025 <0.025 <0.025 I <0.025 I 5.00 I

~ooo
IJl
IJl
IJl
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TABLE III
CONCRETE CORE 5AMPLING

DATA SUMMARY TABLE
mq/l

ANALYSIS SAMPLE IDENTIFICATION

I I C-16 ] C-17 r C-18 1 C-18 I C-19 EP TOXICITY THRESHOLDDUP LIMITS
ARSENIC <0.200 <0.200 <0.200 <0.200 <0.200 5.00
BARIUM <1.00 <1.00 <1. 00 <1.00 <1.00 100.0

~
CADMIUM I <0.025 J <0.025 1 <0.025 r 0.059 0.032 1.00 II,

ICHROMIUM <0.100 <0.100 <0.100 <0.100 <0.100 5.00
LEAD <0.200 <0.200 <0.200 <0.200 <0.200 5.00
MERCURY <0.0002 I <0.0002 <0.0002 <0.0002 <0.0002 0.200

I I [ ISELEiHU1'i I <0.200 I <0.200
I

<0.200 <0.200 <0.200 1.00
II:!I'Tr •• r.t ... <0.025 <0.025 <0.025 <0.025 I <0.025 l 5.00

~

~~ ...Yc. ....

~ooo
VI
VI
0'1
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EP TOXICITY THRESHOLD
LIMITS
5.00

I
100.0

I 1.00..
5.00

5.00

0.200

]. 1.00 I
l

_ ...

j5.00

TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE
119/1

ANALYSIS

i
ARSENIC
BARIUM

I CADMIUM
CHROMIUM
LEAD

.~
MERCURY
SELENIUM,
SILVER,

SAMPLE IDENTIFICATION

0.450 <0.100
<0.200 <0.200

l
<0.0002 <0.0002

II <0.200 <0.200
<0.025 I <0.025
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TABLE IV
WALL WIPE SAMPLING
DATA SUMMARY TABLE

SAMPLE 1.0. CORROSIVITY 1 pH
WW-l NON CORROSIVE 5.2 I

WW-2 L NON CORROSIVE 5.6
WW-3 NON CORROSIVE 5.5
WW-4 NON CORROSIVE 5.4

~
WW-s NON CORROSIVE 5.5

II WW-6 NON CORROSIVE 6.1
IWW-7 NON CORROSIVE 5.5

WW-8 NON CORROSIVE 5.6
I

WW-9 NON CORROSIVE i 5.7
I

j
--

II IWW-l0 NON CORROSIVE 5.4
WW-ll NON CORROSIVE 4.0
WW-12 NON CORROSIVE I 6.4
WW-13 I NON CORROSIVE I 6.4 I... _ ...

j

)

WW-14 NON CORROSIVE 4.8
WW-1S NON CORROSIVE 6.3
WW-16 NON CORROSIVE 6.3
FBI NON CORROSIVE 6.3
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TABLE V
WALL WIPE SAMPLING
DATA SUMMARY TABLE

SAMPLE I.D. REACTIVITY REACTIVE REACTIVE
CYANIDE JDg Ikg SULFIDE mq/kq

WW-l NON REACTIVE

1
. <0.20 <20.0.

WW-2 NON REACTIVE <0.20 <20.0
, WW-3 NON REACTIVE 1 <0.20 <20.0

.__ ..

I WW-4 NON REACTIVE <0.20 <20.0

II WW-5 J NON REACTIVE L <0.20 <20.0

I
WW-6

I
NON REACTIVE <0.20

I
<20.0

I

WW-7 NON REACTIVE <0.20 <20.0

~
WW-s I NON REACTIVE <0.20 <20.0
WW-9 NON REACTIVE I <0.20 57.6I

-/
WW-10 NON REACTIVE <0.20 <20.0

I WW-ll NON REACTIVE <0.10 158.0

I WW-12 NON REACTIVE <0.10 <20.0

I WW-13 NON REACTIVE <0.20 <20.0
WW-14 NON REACTIVE <0.20 <20.0
WW-1S NON REACTIVE <0.20 <20.0

_.

)

<20.0 i<20.0
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE

uq/wipe
ANALYSIS SAMPLE IDENTIFICATION

WW-l WW-2 WW-J
WW-4 ·1 WW-5 I CONTROL SAMPLE I

WW-16

J ]
"

ARSENIC <0.250 <0.250 <0.250 <0.250 <0.250 <0.250_., ._-----

BARIUM E 13.2 3.82 9.93 4.10 0.398
CADMIUM 1.22 2.48' 0.697 0.372 <0.125 . , <0.125

I

~
CHROMIU,f ! 39.8 29.9 8.42 19.2 8.86 <0.250
LEAD 112.0 192.0 20.5 69.8 11.0 0.225
MERCURY 0.626 0.492 0.480 0.18 0.103 0.219
SELENIUM <0.125 <0.125 <0.125 0.230 <0.125 <0.125

I SILVER I <0.250 0.792 0.577 <0.250 <0.250 J <0.250 I
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CONTROL SAMPLE
WW-16

TABLE VI
WALL WIPE SAMPI.ING
DATA SUMMARY TABLE

uq/wlpe
ANALYSIS

WW-6 WW-7
SAMPLE IDENTIFICATION

WW-10 I
<0.250 'I

2.85

<0.250
0.717

<0.125

!
ARSENIC
BARIUM

CHROMIUM
LEAD

rte...- ~ ..it".._.
OI:.J.•.c.I't~Ul"l

<0.250 <0.250 <0.250
0.715 2.88 0.512

j
0.315
5.87 0.878

154I 7.20 28.1
0.439 0.702

<0.125

<0.250

! <0.125

~ooo
IJl
0'\
-'

<0.250 <0.250

3.76
6.40
0.463

34
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE

ug/wipe
ANALYSIS

! SAMPLE IDENTIFICATION

L WW-11 I

~

WW-14 WW-15 CONTROL SAMPLEWW-12

i WW-16
IARSENIC <0.250 <0.250 <0.250 <0.250 <0.250 <0.250

BARIUM 0.672 <0.250 0.712 2.91 0.340 0.398

i CADMIUM
J <0.125 1 <0.125 <0.125 25.6 <0.125 <0.125

j I 1.66 , . ,
<0.250, CHROMIUM 1.62 0.320 , 3.24 0.300

LEAD 24.0 1.06 5.90 ! 21. 6 0.692 0.225,

I MERCURY ~ 0.325 <0.10 0.459
I

0.480 I 0.198 0.219
--SELENIiiM <0.125 <0.125 <0.125 0.210 <0.125 <0.125

SILVER <0.250 <0.250 <0.250 <0.250 <0.250 <0.250. ..

~
(")
ooo
VI
0'\
IV
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE

ug/wipe

CONTROL SAMPLE
WW-16

ANALYSIS SAMPLE IDENTIFICATION

It-------f--+-~r-]i-_II------_I____ _ __II

I_ARS_ENIc,_j <0.250 I_-----...~ I'---------I---+-----l11
FB!

<0.250
<0.250 0.398

BARIUM
CADMIUM <0.125 <0.125
CHROMIUM <0.250 <0.250
LEAD <0.125

0.219

0.225

Rooo
VI
01
W
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TABLE VII
WALL WIPE SAMPLING

IDATA SUMMARY TABLE
ug/square meter

ANALYSIS SAMPLE IDENTIFICATION

I WW-l WW-2 WW-J WW-4 I WW-s CONTROL SAMPLE
WW-16

J <1.0· ~
.-

I 1I ARSENIC J <1.0 <1.0 <1.0 <1.0 <1.0

IBARIUM J 55.6 J 52.8 J 15.28 I 39.72 16.4 1.592
CADMIUM 4.88 9.92' 2.788 1.488 <0.50 .. <0.50
CHROMIUM 159.2 119.6 33.68 76.8 35.44 <1.0

.. _.

I LEAD
J

448.0 I 768.0 I 82.0 I 279.2 44.0 0.90
MERCURY 2.504 1.968 1.920 0.72 0.412 0.876

I SELENIUM <0.50 <0.50 <0.50 0.920 <0.50 <0.50

~

ISILVER =-1 <1.0
11

3.168 2.308 <1.0 <1.0 I <1.0
II
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I TABLE VII
WALL WIPE SAMPLING
DATA SUMMARY TABLE

ug/square meter
ANALYSIS SAMPLE IDENTIFICATION

WW-6 WW-7 WW-8 P WW-I0 CONTROL SAMPLE
WW-16

~
ARSENIC I <1.0 I <1.0 1 <1.0 J <1.0 <1.0 <1.0

I BARIUM I 2.86
J 11.5~ 2.048 2.868 11.4 1.592

I CADMIUM I <0.50 I 1.26
J

<0.50 <0.50 <0.50 <0.50

I J
..I CHROMIUM I - 6.84 23.48 3.512

I

15.04 49.2 <1.0
LEAD 5.08 28.8 112.4 25.6 616.0 0.90
MERCURY <0.40 1.756 I 2.808

I
1.852 I 1.396 0.876

SELENIUM <0.50 <0.50 Ii <0.50 <0.50 <0.50 <0.50!

SILVER <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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TABLE VII
WALL WIPE SAMPLING
DATA SUMMARY TABLE

ug/square meter
ANALYSIS SAMPLE IDENTIFICATION

I ] "1"1-11I WW-12

~
CONTROL SAMPLE

WW-16

I ARSENIC J <1.0 I <1.0 ~.o 1 <1.0 I <1.0 ' <1. 0

I BARIUM J 2.688 ,:<1.0 1 2.848 J 11.~4 I 1.36 1.592
I

I CADMIUM j <0.50 1 <0.50 ,I
<0.50 102.4 I <0.50 <0.50I

I CHROMIUM
~

6.48
1

1.28
J

6.64 12.96 1.2 <1.0
LEAD 96.0 4.24 ; 23.6 86.4 2.768 0.90
MERCURY 1.30 <0.40 1.836 1.92 0.792 0.876

!

1
,I SELENIUM <0.50 <0.50 <0.50 0.840 ' <0.50 <0.50I

ISILVER <1.0 <l.0 <1.0 <1.0 <1.0 I <1.0
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TABLE VII
WALL WIPE SAMPLING
DATA SUMMARY TABLE

uq/square meter
ANALYSIS SAMPLE IDENTIFICATION

I I FBI ....n
I CONTROL SAMPLE

~I I
WW-16,

IIARSENIC I <1.0 <1.0
I

I BARIUM
I <1.0 r I.L 1.592

II CADMIUM I <0.50 1 _ . <0.50
,CHROMIUM <1.0 <1.0

LEAD <0.50 0.90I MERCURY I <0.40 0.876 I
I "J II SELENIUJt I <0.50 <0.50L SILVER

!

l t II <1.0 . ! <1.0
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TABLE VIII
CEILING TILE-SAMPLING

DATA SUMMARY TABLE

I 'I
.. -

SAMPLE I.D. CORROSIVITY ] pH 1
~ CT-l NON CORROSIVE 7.7

I CT-2 NON CORROSIVE 7.1

CT-J NON CORROSIVE 7.9

CT-4 NON CORROSIVE 7.9

II 1
_.... r=cr-s NON CORROSIVE 7.2

CT-6 NON CORROSIVE 7.6

CT-6 DUP NON CORROSIVE 7.7

CT-7 NON CORROSIVE 7.7

•
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TABLE IX
CEILING TILE SAMPLING

. DATA SUMMARY TABLE

SAMPLE I.D. REACTIVITY REACTIVE REACTIVE
CYANIDE mq/kq SULFIDE mq/kq

CT-1 NON REACTIVE <0.10 196.0

I CT-2 NON REACTIVE <0.10 148.0

II CT-3
J NON REACTIVE [ <0.10 I 310.0

~
CT-4 ·1 NON REACTIVE <0.10 323.0
CT-5 NON REACTIVE <0.10 147.0
CT-6 NON REACTIVE <0.10 142.0

J I
. -

! CT-6 DUP NON REACTIVE <0.10 135.0
CT-7 I NON REACTIVE I <0.10 256.0

41

\
}

ADC000569

TIERRA-B-007726



TABLE X
CEILING TILE SAMPLING

DATA SUMMARY TABLE
I

mg/l
ANALYSIS SAMPLE IDENTIFICATION

CT-l CT-2 CT-3 CT-4 CT-5 EP TOXICITY THRESHOLD
LIMITS

~
ARSENIC J <0.200 1 <0.200 <0.200 <0.200 <0.200 5.00

II II BARIUM J <1.00 j <1.00 <1.00 <1.00 <1.00 100.0

I I~
CADMIUM

J <0.025 1 <0.025 <0.025 <0.025 <0.025 1.00

J 1
..

~
CHROMIUM <0.100 <0.100 <0.100 <0.100 <0.100 5.00
LEAD <0.200 <0.200 <0.200 <0.200 <0.200 5.00
MERCURY <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.200I

._.-

ISELENIUM <0.200 <0.200 I <0.200 <0.200 <0.200 1.00
--

ISILVER <0.025 <0.025 <0.025 <0.025 <0.025 5.00
.._.-

R
§
VI
-.....Io
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TABLE X
CEILING TILE SAMPLING

DATA SUMMARY TABLE
mq/l

---

ANALYSIS SAMPLE IDENTIFICATION

I rCT-6
1

CT-6 I CT-7 HI I EP TOXICITY THRESHOLDDUP LIMITS

I
.. _- -

-'
1

1 1ARSENIC <0.200 <0.200 <0.200 5.00

II BARIUM 1 <1.00 <LOO I <1.00 ] 100.0

ICADMIUM j <0.025
J <0.025 I <0.025 J 1.00

CHROMIUM <:0.100 <0.100 <0.100 I
. , 5.00

LEAD <0.200 <0.200 <0.200 5.00
- --

I -.
0.000500 I IMERCURY 0.0002501 0.00275 0.200

SELENIUM <0.200 <0.200 <0.200 1.00
SILVER <0.025 <0.025 <0.025 5.00

_ ..-

~ooo
VI
-J-
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Quality Assurance Project Plan

rrr Avionics Division
100 Kingsland Road

Clifton, Passaic County, New Jersey
NJPDES Permit No. NJ0076023

June 1996

1.0 Introduction
This Quality Assurance Project Plan ("QAPplI

) describes the project scope and specific measures
that wiD be employed to achieve the data quality objectives appropriate for the proposed additional

sampling at the rrr Avionics Division facility located at 100 Kingsland Road., Clifton, NeW Jersey. This
QAPP was prepared in accordance with the specific requirements set forth in N.J.A.C. 7-26E-2.2. The
proposed additional sampling is being undertaken in order to cOmply with N.J.A.C. 7:26E.

)

2.0 Project Sco.pe
This QAPP provides' a detailed description of the requirements necessary to implement the

proposed additional sampling for the site. This sampling includes the following:

;:f~AOC:;;;;'~'::;(;i;~::\J~~:ti.';::1\i9?,lD6cribiibJi)-:;' ;:;:·.'::<:t:·:.<:':,?;j" 'ii:n)GroijJ1awatCr' ---<: :/.",.:< "'SOir:" to·
_.'.:':: :<" .:-. ;-"~ .'. ;.::: ':~,: '.

3 Fonner No. Z and No. 4 Fuel Oil USTs 3 wells; 2 munds

4 ChemicallWaste Storae Buildin2' 2 welJs; 2 rollDds

6 Industrial Wastewater Pretrea1mcDt System Area 1 concrete samolel900 sf

8 Area Without Ve2Ctatioo :2 soil saml)les

12 Buildina Tnnsf'ormers 1 concrete chip sample

14 ShippingReceiving Bays 2 sediment samples
.. soil samples

3,0 Data Quality Qbjectives
Soil samples will be analyzed for volatile organic compounds (Method 8240). semi-volatile organic

compounds (Method 82S0), priority pollutant metals, (EPA 7000 series). and total petroleum hydrocarbons
(Method 418.1). These analytical methods are sufficient to meet the detection limits required to determine

if concentrations of these parameters are present above the Department's most stringent soil cleanup

criteria.

QAPP-l
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GroUDdwatcr samples will be analyzed for volatile organic: compounds using EPA Method 624.
This analytical method is sufficiCDt to meet the detection limits required to determine if concentrations of
volatile organic: c:anpounds are above the Department's specific groundwater quality criteria. The
coac:cntratiOD of volatile organics being analyzed can be estimated by the laboratory at concentrations
below 5 ppb using this method. Estimating coocentrations below 5 ppb will allow for comparison of
c:ooc:entrations with groundwater quality criteria which are less than 5 ppb (i.e., for benzene, 1,1-
dichloroethene, 1,2-dic:hloroethane. tetrachloroethene, and trichloroethene).

4.0 Project Omanizatjon and Responsibilities
4.1 LaberatCO'
All matrix samples will be analyzed at H2M Labs, Inc. in Melville, New York (516- 694-3040).

H2M Labs, Inc. is an NJDEP certified laboratory, Nwnber 73158.

4.2 Project Coordination
General direction will be provided by H2M's Principal-in-chargc, Michael V. Tumulty, P.E. (201-

256-5454). Mr. Tumulty bas the corporate authority within the finn to commit corporate resources to

ensure the quality and performance oftb.e project.

) 4.3 Coordination ofField Sampling Activities and Quality ASSUrance/Quality Control
Coordination of all field activities will be provided by Charles A. Martello (20l- 256-5454). Mr.

Martello will be responsible for the management 'Of all field activities associated with the additional
sampling, coordination with the laboratory, as well as liaison with the NIDEP.

4.4 Coordination of LaboratoJY Actiyjties -
The Laboratory Director, John J, MoUoy, P.E. (516-756-8000), has overall responsibility of all

operational activities of H2M Labs, Inc. The Laboratory Quality Assurance Manager, loann M. Slavin,
wiD review all data and be responsible for laboratory reporting and quality control.

5.0 Summary of'Laboratory Analytical Methods and Qualitv Assurance/Quality Control
This summary, prepared in accordance with N.J.A.C. 7:26E-2.2(a)I v., is provided in Table I.

6.0 Site-Specific Sampling Procedures

Soil samples will be obtained with a band auger. A shallow sample for total petroleum

hydrocarbon and metals analysis will be obtained from 0.5 to 1.0 feet below grade. Volatile organic
8Dalysis will be performed on the 0.5 foot interval from 0.5 to 2.0 feet below grade whic:h exhibitS the

QAPP-2
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timGROUP
bighest response on a pm. or at a depth of 1.5 to 2.0 feet below grade if there is no PID response, in
accordance with NJ.A.C. 7:26E.3.6(a)4.

Concrete chip samples will be obtained utilizing a dccoptaminated chisel to break off a surficial
piece of concrete. The, location of the sample will be biased based on sur&ce staining or signs of
deterioration.

Grotmdwater sampling. including required field measurements and minimum purge volumes. will
be conducted inaccordance with applicable sections of'Cbapter 7. Section H of the NJDEP Field Sampling
Procedures Manual (1992). Dedicated. disposable polyethylene bailers will be used to purge the

monitoring wc1ls. No decontamination will be required of this equipment, since bailers will be dedicated to
each well and not reused. Thit significantly reduces the risk of cross-eontamination of samples.

)

Each sample container will be provided with a label for sample identification purposes. The

amount of infonnation on the label should include a sample identification number. time. date and initials of
the sample collector. Each sample collected in the field will be labeled using waterproof ink All sample
containers will be accompanied by a full chain-of-custody. provided by the laboratory. It is laboratory
practice to pre-clean and pre-preserve sample containers in order to minimize potential contaminants in the

. field, and to reduce unnecessary sample handling in the field. Upon completion of sampling. the sample
containers will be scaled and pW:ed on ice in a cooler. Samples will be stored and shipped to H2M Labs
via overnight courier or delivered by field persOMel at the end of each day of sampling. It it estimated that
the soil and groundwater sampling C\Ia1t will be completed in one day.

Infonnation required by the Department in ·accordance with the NJDEP FieM Sampling
Procedures ManllQI (1992). as weD as any other information pertinent to groundwater sampling activities,
will be recorded in bound. waterproof field books ancllor an H2M field sampling sheet. Proper
documentation will consist of field personnel' maintaining detailed records of all work accomplished
potentially including but not limited to: (1) date and time of sampling events~ (2) purpose of work; (3)
names of people n:levant to the project; (4) description of all sampling methods; (5) description of aU
samples; (6) quantity of samples; (7) description of sampling points~ (8) date and time of sample collection;
(9) sample collector's name; (10) weather; (11) field observations; and (12) any field measurements with
portable instruments.

QAPP-4
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7.0 Field InstrwnenlatiQn CalibrationIPrcvemative Maintenance

All field iastnJ.mcnts. including but not limited to pbotoionization det=Qrs. water level probes, pH
probes, conductMty probes. aDd dissolved oxygen probes, win be calibrated and maintained aCC(Jtdingto

the maDUW:turccs specifications and requin:ments. Calibration recQrds will be maintained in the field log.
Copies of the operations manuals. including calibration proc:c:durcs for these specific field instruments
cum:ndy being used by H2M field personnel, arc maintained in the field and the office.

8.0 Chain of Custody Procedures
8.1 Field Custody

The field sampler initiates the chain-of-custocty procedure in the field and is the first to sign the
form upon collection Qf samples. A sample is under custody if:

1. it is in your actual possession; or

2. it is in your view, after being in your physical possession; or
3. it was in your physical possession and then you locked it up or sealed it to prevent

tampering; or
4. it is in a designated secure place restricted to authorized personnel.

\
}

The field sampler is personally responsible for the can: and custody of the samples until they are

transferred and properly dispatebcd. Sample bottle labels shall be C(Jrnpleted for each soil and aquec:w

sample, using waterproof ink subjected to proper preservation, and packaged to preclude breakage duriag
shipment. Every sample shall be assigned a unique identification nwnbcr that is entered on the chain-of.
custody form. Samples can be grouped for shipment using a single form. When transferring the possession
of samples, the individuals relinquishing and receiving will sign. date and note the time of transfer. This

record documents transfer of custody Qf samples from the sampler to anQther person. to a courier, or to 'lh.e
laboratory. If samples are shipped direetJy to the laboratory. the chain-of-eustody forms will be kept in

possession of the person delivering the samples. For samples shipped by C(Jmmercial carrier, the cbain4'-
custody form win be sealed in a watertight envelope, placed in the shipping container. and the shippil.g
<:ontainer sealed prior to being given to the carrier. The waybill Will serve as an extension of the chain-of'-
custody record between the final field sampler and receipt in the laboratory. Whenever samples are split
with a facility or regulatory agency, the chain-of-eustody will be marked to indicate which samples ancl
with whom the samples were split.

I
,J
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8.2 Laboratory Sample CustodY/Sample Storage
H2M Labs. Inc. has a standard operating procedure for documenting the receipt. tracking and

compilation of sample~. Sample custody rdatcd to sampling procedures and sample transfer are

described below.

)

(1) Shipping or Pickup of Cooler by FiCiciTeam
a. Cooler packed at H2M Labs after contact with field team or Project Manager.

b. Cooler wrapped with. custody seal.

c. Chain.cf~stody fonn filled out by H2M Labs personneL

d. Field team supplied with custody seal to secure cooler prior to shipment back to

the laboratory.

Delivery of Cooler to Field Team

a. Samplers c:hec:k for any external damages (such as leaking).

b. Samplers or 13cility representative sign for cooler from shipper.

Cooler Delivery to H2M Labs
a. Check condition of external seal.

b. Opco cooler.

c. Remove chain-of-eustody fonns, fill out and sign.

d. Cbeck to see ifany samples arc broken or damaged.

Sample Storage at H2M Labs

a. Samples are locked in a ~gerator until analyzed.

b. Cbain-of-eustody maintained by laboratory receiving personnel and analysts.

(2)

(3)

(4)

9.0 LaboratOJy Data Deliyerables Fonnat
Pursuant to NJ.AC. 7:26E-2.l(a)ll, Non-CLP reduced laboratory deliverables will be provided,

in accordance with N.I.A.C. 7:26E, Appendix A.

10.0 Rcpon format

A report will be submitted to the Department within six weeks of the sampling event. The report

will include a brief summary of the sampling event. in~luding field measurements; a sununary table

presenting the data. including a comparison to applicable NJDEP criteria, and, for groundwater, a

discussion of the current data with respect to historic data. Recommendations for subsequent actions, jf

warranted, will be provided.

QAPP-6
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Health and Safety Plan
fIT Avionics Division

Clifton, New Jersey

June 1996

1.0 PUJPOse
The purpose oftbis lb1th and Safety Plan is to establish a protocol for protecting field personnel

from incidents that may arise during field activities at the rrr Avionics Division facility located at 100
Kingsland Road. Clifton, New Jersey. This plan has been prepared in accordance with the National
Institute for Occupational Safety and Health (NIOSH). the Occupational Safety and Health Administration
(OSHA) "Standards and Regulations, 29 CFR 1910 and 29 CFR 1926." the United States Coast Guard
(USCG), and the United States Environmental Protection Agency (USEPA) publication, "Occupational
Safety and Health Guidance Manual for Hazardous Waste Site Activities," dated October 1985.

This Health and Safety Plan is for H2M Group personnel. The plan establishes personnel
prolec:tion standards and mandatory operating procedures, and provides a contingency plan for situations
that may arise while field work is being conducted at the site. Personnel at the site may encounter hazards

which include chemical exposure, explosion and fire. biol08ical, safety. heat stress and noise.

) 2.0 Site Hazards
It is important that personnel proter:tive C9uipment and safety requirements be appropriate to

protect against potential or known hazards. Protective equipment will be selected based on the types.
concentrations. possibilities and routes of personnel exposure to substances at a site. In situations where
the type of material and possibilities of contact are :unknown, or where the hazards are not clearly

identifiable. a more subjective determination will be made of the persoMel protective equipment required
for initial safety.

The hazards that may be encountered include chemical exposure, explosion and fire, biological,

safety, heat stress and noise.

• Chemical Exposure: Low levels of volatile organic compounds, predominantly 1,1, I-TeA
and degradation compounds are present in the groundwater beneath the site.

• Explosion and Fire: The use of power equipment requires a source of fuel, usually
gasoline; extreme care must be taken to avoid contact between fuel and hot surfaces (i.e.,
engine exhaust, etc.).

HASP-l
{June 12. 1996]

ADC000579

TIERRA-B-007736



t-fmGROUP

• Biological Hazards: The haiards that may be encountered include poison ivy. thorned
brush, dogs. ticks and rocIc:nts.

• Safety Hap",,: The bazards may include uneventerrain, sharp objects, heavy equipment,
holes, ditches. and glass and debris.

• HeatICoid Stress: Due to ambient conditions, personnel should be monitored for heat/cold
stress.

• Noise: Work around heavy equipment often creates excessive noise. The eff'eds of noise
can include: workers being startled. annoyed or distracted; physical. damage to the ear;

and communication interference's.

)

3.0 Education and Training

All personnel involved in field work wilJbc trained to carry out their designated field operations.
Training will be provided in the use of all equipment. including: respiratory protective apparatus and
protective clothing; safety practices and procedures; general safety requirements; first aid; and hazard

recognition and evaluation. Each individual involved in field work must provide documentation of training,
as per 29 CFR 1910.120 (e}(2). In addition, each individual must sign for, and be provided with, a copy of
this Health and Safety Plan.

4 0 Personnel
4.1 Off-SitePersonnel

4.1, 1 Senior Level Management
Responsible for defining project objectives, allocating resources, detennining the chain of

command, and eva.lua.tingprogram outcome. Specific responsibilities include:

• Provide the necessary facilities and equipment.
• Provide adequate personnel and time resources to conduct activities safely.
• Support the efforts of on-site management.
• Provide appropriate disciplinary action when unsafe acts or practices occur.

HASP-2
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4,1.2 Health and Safety Officer

Responsibilities include:

• Becoming familiar with the types of materials on-site, the potential for work exposures,
and ~ the medical program for the site.

• Provide emergency treatment and decontamination procedures for the specific type of
exposure that may occur at the site. and obtain special equipment or supplies necessary to
treat such exposures.

• Provide emergency treatment procedures appropriate to the hazards on-site,

4.1.3 Proiect Manager
Reports to upper level management. The Project Manager has the authority to direct response

operations and to assume total control over site activities. Specific responsibilities include:

•

Prepare and organize the background review of the situation, the Work Plan, the Health
and Safety Plan, and the field team.

Obtain permission for site access and coordinate activities with appropriate officials.
Ensures the Work Plan is ~plete and on schedule.
Briefs the field tcam(s) on their specific assignments.
Uses the site health and safety officer to ensure that health and safety requirements are
met.

Prepares the report and support files on the response activities,
Serves as a liaison with client and/or public officials ..

•

•
i.
J

•
•

•
•

4.2 On-Site Personnel
4,2, I Site Health and Safety Officer

Advises the field team leader on all aspects of health and safety on-site, Recommends stopping
work. if any operation threatens workers or public health and safety. Specific responsibilities include:

• Selection of protective clothing and equipment.
• Periodic inspection of protective clothing and equipment.
• Ensuring that protective clothing and equipment are properly stored and maintained.

• Confinning each team member's suitability for work based on physician's
recommendations,

• Monitoring the work parties for signs of stress. such as cold exposure, heat stress or
fatigue.

HASP-3
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)

• Monitoring OIHitc hazards and conditions.
Conducting periodic inspections to determine if the HeaJth and Safety Plan is being
observed.

Emorcanent of the "buddy" system.

Knowing emergency procedures, evacuation routes. telephone numbers of ambulance,
local hospital. poison control center, fire aod police departments.
Notification, when necessary, to local public officials.
Coordination of emergency medica) care..

•

•
•

•
•

4 2 2 Field Team Supervisor
Responsible for field team operations and safety. Specific responsibilities include:

• Management of field team operations.
Execution of the Work Plan and schedule.
Enforcement of safety procedures.

Coordination with the Site Health and Safety Officer in determining protection level
requirements.
Enforcement of site control.
Documentation of field activities and sample collection.
Notifying emergency response personnel by telephone 'or radio in the event of an

•
•
•

•
•
•

emergency.

• Assisting the Site Health and Safety Officer in a rescue, if necessary_
• Maintaining a log of communication and site activities.
• Assisting other field team members in the clean areas, as needed.
• Maintaining line of sight and communication contact with the work parties via radio,

signal homs or other means.

5.0 Personnel Protective Equipment

Anyone entering a zone in which hazards may be encountered must be protected. against exposure
to such hazards. The purpose of persoMel protective clothing and equipment is to minimize exposure to
hazards while working on~ite.

Careful selection and use of adequate personnel protective equipment should protect the respiratory
system, skin, eyes, face, hands, feet, head. body and hearing.

I .
J
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The Ievd of protection is determined prior to the initial entry on--sitebased on available infonnation

and preliminary monitoring. Subsequent iDfonnation may suggest changes in the original level chosen.

S.I Level A Protection
The highest available level of reSpiratory, skin and eye proteetion.

S .1.1 Personal Protective Equipment

Recommended: Pressure demand. fUllface piece SCBA or pressure demand supplied-air respirator
with escape SCBA, approved by OSHA and NIOSH.
Fully encapsulating, chemical resistant suit.
Inner chemical resistant gloves.
Chemical resistant safety boots/shoes.
Two-way radio communications.

Optional: Cooling unit; coveralls; long cotton underwear; hard hat; disposable gloves and
boot covers.

)
5.1,2 Criteria for Selection

Meeting any of the criteria below warrants the use of Level A protection.

• The chemical substance has been identified and requires the highest level of protection for
sIcin. eyes and the respiratory system based on either: measured (or potential for) high
concentJation of atmospheric vapors, sues or particulates; or site operations and work
functions involve a.. high potential for splash, immersion or exposure to unexpected vapors,
gases or particulates of materials that are hannful to skin or capable of being absorbed
through the intact skin.

• Substances with a high degree of hazard to the skin are known or suspected to be present,
and skin contact is possible.

• Total atmospheric readings on a flame ionization detector (FID), photoionization detector
(PID), or similar instruments indicate greater than 500 ppm above ambient background
concentrations of unidentified substances in the breathing zone.

HASP-S
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• Operations must be conducted in confined, poorly ~ntilated areas until the absence of
tbc:sc conditions, requiring Level A protection, is detennined.

5.1.3 Limitio& Criteria
Fully encapsulating suit material must be compatible with the substances involved.

5,1.4 Minimum Decontamination Procedure
Station 1: Segregated equipment drop

Station 2: Outer gannentlbOotlglove wash and rinse
Station 3: Outer boot and glove removal
Station 4: Tank change
Station 5: BootIglovelouter gannent removal
Station 6: SCBA removal
Station 1: Field wash

5.2 I...c\IeI B Protection
The same level of respiratory protection, but less skin protection than Level A. It is the minimum

l~l recommended for initial site entries until the hazards have been identified.

) 5.2.1 Personal Protective Equipment

Recommended: Pressure demand. full face piece SCBA or pressure demand supplied-air respirator
with escape SCBA.
Chemical resistant clothing (overalls and long sleeved jacket; hooded, one or two-

piece chemical splash suit; disposable chemical resistant one-piece suit).
Inner and outer chemical resistant gloves.
Chemical resistant safety boots/shoes.
Hardhat.
Two-way radio communications.

Optional: Coveralls; disposable boot covers; face shield; long cotton underwear.

5.2.2 Criteria for Selection

Meeting any of the criteria below warrants use of Level B protection:

• The type of atmospheric concentration of substances have been identified and require a
high level of respiratory protection, but less skin protection. This invol~s atmospheres:

HASP-6
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with IDLH concentrations of specific substances that do not represent a severe skin
hazard; or that do not meet the criteria for use of air-purifying respirators.

• Atmosphere contains less than 19.5 percent oxygen.

• Presence of incompletely identified vapors or gases is indicated by direct reading organic
vapor dctcetion instrument, but vapors and gases are not suspected of containing high
levels of chemicals hannfullO skin or capable of being absorbed through the intact skin.

• Total atmospheric readings on an FID. PID or similar instrument indicates 10 to 500 ppm
above ambient background concentrations ofunidcntified substances in the breathing zone.

5.2,3 Limiting Criteria

• Use only when the vapor or gases present are not suspected of containing high
concentnltions of chemicals that are harmful to skin or capable of being absorbed through
the intact skin,

• Use only when it is highly unlikely that the work being done will generate high
concentrations of vapors, gases, or particulates or splashes of material that will affect

) exposed skin.

5.2.4 Minimum Decontamination Procedure
Station 1: Equipment drop

Station 2: Outer gannentlbootlglove wash and rinse
Station 3: Outer boot and glove removal
Station 4: Tank change

Station 5: Boot/glove/outer glove removal

Station 6: SCBA removal

Station 7: Field wash

5.3 Level C Protection

The same level of skin protection as Level B, but a lower level of respiratory protection.

{June 11, /996]
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5.3 I Pmonal ProtectiveEquipment

R=ommended: Full. piece, air purifying..canistcr equippedrespirator.
Cbemic:al resistant clothing (overalJs and long sleeved jacket~ hooded, one or two-

piece cbe:mical splash suit; disposable chemical resistant one-piece suit),

Inner and outer chemical resistant gloves.
Chemical resistant safety boots/shoes.
Hardhat.

Two-way radio conununieation.

Optional: Coveralls; disposable boot covers; face shield; escape mask~ long cotton

underwear.

5.3.2 Criteria for Selection
Meeting any of the criteria below warrants use of Level C protection:

• The annosphcric contaminants, liquid splashes or other direct contact will not adversely

affect any exposed skin.

• All criteria for the use of air purifying respirators are met.
.~

1
/

• Total atmospheric readings on a pm, FID or similar instrument indicates background to

10 ppm above background ofunidcntifi.ed substances in the breathing zone.

5.3,3 Limiting Criteria
Atmospheric conccnuation of chemicals must not exceed lDLH levels. The atmosphere must

contain at least 19.5 percent oxygen.

5.3 4 Minimum Decontamination Procedure
Station t: Equipment drop

Station 2: Outer boot and glove removal
Station 3: Canister or mask change
Station 4: Boot/glove/outer garment removal
Station S: Face piece removal
Station 6: Face wash

HASP-8
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5.4 Level D Protection
No respiratory protection. Mmimal skin protection.

5 4 I Personal Protective Equipment
Recommended: Covetalls.

Safety boots/shoes.
Safety glasses or chemical splash goggles.

Hardhat.

Optional: Gloves; escape mask; face shield.

5.4,2 COteria for Selection
The atmosphere contains no known hazards. Work functions preclude splashes, immersion or the

potential for unexpected inhalation of or contact with hazardous levels of any chemicals.

5.4.3 Limiting Criteria
The atmosphere must contain at least 19.5 percent oxygen.

)
5.4.4 Minimum Decontamination Procedure

Station 1: Equipment drop
Station 2: Hand and face wash

5.5 Duration of Work Period
The anticipated duration ofthcwork period will.be established prior to daily activities. Work will

only be performed during daylight hours. Other factors that limit work period length include:

• Rain.
• Ambient temperature .

. 6.0 Determination Q(tbe Site Specific Level of Hazard

Categories of required personal protection depend on the degree of hazard and probability of

exposure by a route of entry into the body, Typically, the probable route of exposure is via inhalation of

gases and of airbome particulates released from surface soil, standing liquids and lagoons.
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Based on this. it has been dctcnnincd that the appropriate level of protection for the majority of

activities at the site is Level D, with frequent ambient air monitoring with a photoionization detector (PID),
flame iOJliD.tion detector (FID), aDdIor explosimetcr.

If subsequent measurements using these instrumcats suggest significant changes in atmospberic
coaditions above background conc:i:ntrations. the work zone will be evacuated and consideration will be
giVCI to upgrading the level of protection.

7.0 Work Zones

The work zones are defined as the areas encompassing the exclusion zone, decontamination zone
and support zone.

7.1 Exclusjon Zone
The exclusion zone is the active work area where exposure to contamination does or could OCCUF.

The outer boundary of the exclusion zone shall encompass the physical area necessary for the specific work

operations. Only qualified field personnel with proper protective equipment involved in field activities will
be permitted in the exclusion ZOIlC. The level ofpersormel protection in the exclusion zone will be Level D,
unless subsequent changes warrant an upgrading in the level of protection (see Section 5).

) 1.2 Decontamination Zone
The decontamination zone is a transition area between the exclusion zone and the support zone.

Personnel and field equipment will undergo decontamination within this zone onJy. All waste materials
generated in this zone (contamination and wash/rinse waters) will be containerized before being removed
from this zone. The decontamination zone is also referred to as the conIamination-reduction zone. The
level of protection in the decontamination zone is Level D, unless subsequent changes, as detennined by the
use of air monitoring equipment (i.e., PID, FID), warrant an upgrading of personal protection equipment.

7.3 SuPPort Zone

The support zone will be a defined location where first aid equipment, eyewash fountains and fire
extinguishers win be readily accessible. The suppon zone will be located adjacent to the decontamination
zone.

8.0 Site Access Control

It is understood that vehicular access to the site and work area locations is readily attainable. Field
'equipment will be removed from the site on a daily basis.

HASP-lO
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Parking areas should be regulated to ensure free entry and egress to and from the site.

9.0 Personal Hygiene
The foJ1owing personal hygiene rules must be followed while perfonning work: at the site:

• Eating, drinking, chewing gum or tobacco, smoking or any other practice that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited on-site.

• Hands and face must be thoroughly washed upon leaving the work area and before eating,
drinking or any other activity,

• Prior to entering any "clean" areas, rubber boots will be thoroughly cleaned. Safety boots
will be cleaned of all excessive dirt andlor other contamination. "Clean" areas include
eating and smoking areas, locker or change rooms, laboratory or office areas, personal
vehicles and public buildings.

• Prior to leaving the site, workers must remove all contaminated clothing and place it in the
appropriate storage or laundry area.

) • Whenever decontamination procedures for outer garments are in effect, the entire body

should be thoroughly washed as soon as possible after the protective garment is removed.

• Under no circumstances are employees to use the site or any other operatior.a1 area as a
toilet facility. Only the toilet facilities p~ovided are to be used for this purpose.

• No excessive facial hair, which interferes with a satisfactory fit of the mask-to-face seal, is
allowed on personnel required to wear respiratory protection equipment.

• Contact with contaminated surfaces or with surfaces suspected of being contaminated
should be avoided. Whenever possible, ~ should not walk through puddles, mud and
other discolored surfaces, kneel on the ground, lean, sit or place equipment on drums,
containers, vehicles or the ground.

• Medicine and alcohol can potentiate the effects from exposure to toxic chemicals.
Prescribed drugs should not be taken by personnel on response operations if there is a
likelihood ofsuch potentiation.
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10,0 Cqntingency Plan

This Contingency Plan is developed to identify precautionary measures, possible emergency
conditions and emergency procedures.

10.1 Emergency Medical Care and Treatment
The Health and. Safety Plan· addresses emergency medical care and treatment of field persormel,

including possible exposures to toxic substances and injuries due to accidents or physical problems. The

following items are included in emergency care proVisions:

• Name, address and telephone number of the nearest medical treatment facility will be
readjlyavailablc. Directions for locating the facility, plus the travel time, will also be
readily available.

• Names and telephone numbers of ambulance service, police and fire departments, and

procedures for obtaining these services, will be readily available.

)

• Procedure for prompt notification of H2M Health and Safety OfficerlH2M Project
Manager.

• Emergency eyewash fountains and first aid equipment wiIl be readily available on-site and
located in an area known to all personnel.

• Readily available fire extinguisher (ABC), non-toxic, dry chemical.

10.2 Off-Site Emergency Medjcal Care

The Site Health and Safety Officer shall develop plans for emergency medical care services at a
convenient medical facility and establish emergency routes.

10,3 PersorweI Accidents

Bodily injuries which occur as a result of an accident during the operations at the site will be
bandied in the foUewing manner:

• First aid equipment will be available on-site for minor injuries. If the injuries are not
considered minor, proceed to the next step.

HASP-12
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• The local first aid squad rescue unit. a paramedic unit, the local hospital and the Site

Health and Safety Officer shall be notified of the nature of the emergency.

• The injured employee shall be transported by the local emergency vehicle to the local

hospital.

• A written report by the Site Health and Safety Officer shall be submitted to the H2M
Health and Safety OfficerlH2M Project Manager, detailing the events and actions taken

during the emergency, within 24 hours of the accident.

• A for a list of emergency contacts in the area is attached.

10.3.1 Personnel Exposure
In the event that any personnel an: splashed or otherwise excessively contaminated by chemicals,

the following procedure will be undertaken:

• Disposable clothing contaminated with observable amounts of chemical residue is to be
removed and replaced immediately.

) • In the event of direct skin contact in Level D, the affected area is to be washed immediately
with soap and water. For Level B, the person will also be taken to the hospital.

• The Site and Health and Safety Officer, or other individuals who hold a current first aid
certificate, will detennine the immediate course of action to be undertaken. This may

involve using the first aid kit and/or eyewash.

10.3.2 We:lther
Adverse weather conditions arc important considerations in planning and conducting site

operations. Hot or cold weather can cause physical discomfort, loss of efficiency and personal injury. Of
particular importance is heat stress resulting when protective clothing decreases natural body ventilation.
One or more of the following will help reduce beat stress:

• Provide plenty of liquids. To repla.ce body fluids (water and electrolytes) lost because of
sweating, use a 0.1 percent salt water solution and more heavily salted foods or

. commercial mixes. The commercial mixes may be preferable for those employee on a low

sodium diet.
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• Provide cooling devices to aid natural body ventilation. These devices. however, add
weight. and their use should be balanced against worker efficiency. Long cotton
unclerwea.r acts as a wick to help absorb moisture and protect the skin from direct contact
with beat absorbing protective clothing. It should be the minimum undergarment worn.

• Install mobile showers and/or hose down f.1cilitics to reduce body temperature and cool
protective clothing.

• Inextremely hot weather, conduct n~rgcncy response operations in the early morning
or evening.

• Ensure that adequate shelter is available to protect personnel against heat, cold, rain, snow,
etc.

• In hot weather, rotate shifts of workers wearing impervious clothing.

10.3.3 Heat Stress Monitoring

For moDitorins the body's recuperative ability to excess heat, one or more of the following
techniques should be used as a screening mechanism. Monitoring of personnel wearing impervious clothing
should commence when the ambient temperature is 70°F or above. Frequency of monitoring should
increase as the ambient temperature increases, or as slow recovery rates are indicated. When temperatures
exceed 85Of, workers should be monitored for heat stIess after every work period. The following are
important considerations.

\
)

• Hem rate (HR) should be measured by the radial.pulse for 30 seconds as early as possible
in the resting period. If the h~rt rate exceeds 110 beasts per minute at the beginning of
the rest period, shorten the next work cycle by one·third and keep the rest period the same.
If the heart rate still exceeds 110 beast per minute at the next rest period, shorten the
following work cycle by one third.

• Heat stroke is the most severe fann of beat stress. The body must be cooled immediately
to prevent severe injul)' anellor death. Signs and symptoms are: red. hot dry skin; no
perspiration; nausea; dizziness and confusion; strong rapid pulse; and coma.

[June 12, 1996J
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10:3.4 Effects of Cold Exposure

Persons working outdoors in temperatures at or below freezing may be frost-bitten. Extreme cold
for a short time may cause severe injury to the surface of the body or result in profound generalized
coolin& causing death. Areas oftbe body that have a high surface: arc:a-to-volume ratio, such as fingers,
toes and ears, are the most susceptible.

Hypothermia can occur c:vc:n at temperatures weD above freezing, especially in windy, wet

conditions. Siam of hypothc:nnia. include: shivering and disorientation. Persons exhibiting these symptoms

should remove damp clothing and go indoors or in a wann vehicle.

10.4 Fire
In the event of an uncontrolled fire occurring on-site, the following actions will be undertaken:

• Evacuate all unnec:css;uy personnel from ~c site. if necessary.
• Contact the local fire and police departments (see Appendix A).
• Contact the lpe:a]hospital concerning the possibility offire victims.
• Contact the H2M Project Manager and H2M Health and Safety Officer.
• All personnel in the area of the fire shall be at Level B personnel protective equipment.

) 10.5 Personnel Protective Eguip~nt Failure
If any site worker experiences a failure or alteration of protective .equipment that affects the

protection factor, that person and hislher buddy shall immediately leave the exclusion zone. Re~try shall
not be pennitted until the equipment has been repaired or replaced.

11.0 SurnmatY

'This Health and Safety Plan establishes polices and procedures to protect workers from potential
or known hazards that exist at 3 site. Personnel protective equipment will be based upon the type(s),
concentration(s), possibility and routes of personal exposure to substances at a site. All site operation
planning incorporates an analysis of the hazards involved and pro<:edures for preventing or minimizing the
risk to personnel. The following sununarizes the rules which must be observed:

1. lbe Health and Safety Plan shall be made available to aU personnel conducting field work
on-site. All personneJ must sign for this plan acknowledging that they are fully familiar
with its contents.
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2. AIl personnel will be familiar ",ith standard operating procedures and additional

instruction contained in the Health and Safety Plan.

3. AIl oo-site personnel will be adequately trained and thoroughly briefed on anticipated
hazards, equipment to be worn, safety practices (0 be followed, emergency procedures and
communications.

4. Any required respiratory protective equipment and clolhing will be worn by all personnel
going on-site.

)
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ABSTRACT

OVERFLOW

:A detailed study was conducted of the seventy-three combined

sewer overflow systems within the jurisdiction of the Passaic Valley

Sewerage Commissioners. The work included the identification and

investigation of these systems in order to determine their location,

physical characteri~tics, and extent of service area. The methodology

of investigation included the physical examination of each overflow

chamber to verify dimensions, elevations, pipe sizes. chamber condition,

and other physical characteristics affecting overflow to the river.

Overflow measurements were made at each of the active overflow

stations to. relate the ,overflow to rainfall, where possible, and to

study time-duration pollution loading to the river.

Sampling of such overflows was undertaken to determine the

quality of the combined overflow. Alternative plans for corrective

action were considered and are reported. together with estimates of

cost. It is recommended that the solution to problems of overflows

experienced in the system be developed through the use of underground

storage as the most feasible alternative. considering all factors.

This report is submitted in fulfillment of the agreement

between the Passaic Valley Sewerage Commissioners and Elson T. Killam

Associates, Incorporated. dated August 19. 1974. The original scope of

work 101a5set forth in the "Overview Report Upon Infiltration/Inflow

Study of the Passaic Valley Sewerage Commissioners' District" dated May,

1974, under Construction Grant No. C340430-01-0.
ii
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PREFACE

In accordance with the agreement between The Passaic Valley

commissioners and Elson T. Killam Associates. Inc., Einviron-sewerage
1a1enta1 and Hydraulic Engineers, dated August 19. 1974, and approved by

~he United States Environmental Protection Agency, a Final Report upon

C)Verflow Analysis is hereby submitted~ setting forth the findings,
. .

conclusions and recommendations, in accordance with the requirements of

'the agreement •
The Table of Contents indicates the report topics, the initial

sections begin introductory information such as "Purpose of Report",

.'Scope". and "Methodology", The first section of the detailed body of .

the report discusses the general approach followed to develop the data

~equired for a project of this magnitude and complexity. The other four

sections in the body arrange the overflows in geographical groupings,

from the northerly terminus of the PVSC interceptor in the Paterson Area

to the southerly portions of the PVSC District in the Newark and Kearny-

1iarrison Areas.
The final conclusions and recommendations concerning the Over-

flow Study and Analysis are included ahead of the "Summary Report Upon

OITerflows into the Passaic River" to be found following the Table of

Contents .
Appreciation and thanks are extended to all those who assisted

in this task and helped to bring this phase of the work to completion.

Special thanks are extended to the laboratory staff of PVSC, who did the

sampling analysis, to the field personnel, whose cooperation was invaluable, and

iii
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psrticularly to Mr. S. Lubetkin. Chief Engirieer. Mr. E. Moller,

~~. J. LaWTence, and their staff, without whose cooperation and

a.ssi.stance the work could not have been completed.
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CONCLUS IONS AND RECml:fr'·:DA TIO::S

OVERFLOW

This study and report upon the Passaic Valley Sewerage

C;ornmissioners' Interceptor and tributary collection systems, serving an

area of approximately one .hundred square niles, covers bo.th Infiltration/

Inflow Analysis as t.;rellas an investigation 'of combined sewer overflows.

Combined sewers are located in .about twenty-four percent of the area

se~ed. Seventy-thr~e overflows are located within the PVSC District,

and these provide an outlet for about sixteen square miles of combined

se1Ner area located within the District. About three square miles of

cOlllbined sewers are located within the PVSC District but do not have

l?VSC overflows. Some of these overflows provide an outlet for sanitary

se~er systems while the bulk serve combined syst~s. Sixty-five over~

floWS are classified active, while eight are classified as inactive.

During the course of the study, it was found that approx-

imately twenty-three additional overflows or bypasses owned by the City

of Paterson are located within the City's collection system and discharge

combined sewage directly into storm sewers which empty into the Passaic

River. These are additional to the twenty-eight overflows classified

active a~d located in the Paterson area which are part of the PVSC

system.
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Three major overflows included in the foregoing, namely,

Peddie, Queen, and \~averly, are located in the South Side of the .City of

""'"!e~lark,...hich is served by.combine.d set.Jers. The overflo'i.Jsfrom the Sou,th-"
S ide of Newark discharge into Newark [lay.

Heasurements tvere made at: all of the active PVSC overflow

chambers to determine. the rate and volume of overflow, as well as the

ciegree of pollution resulting from these'overflows during storm periods.

A comparison was made' of the quality of the combined storm ,,laterover-

flow with the dry weather sewage flow which was measured at both the

sixty-five active and the eight inactive overflo,~ stations within the

pVSC system.

Measurements of overflow were conducted over a period of a

~ear. !t was found that Tainfall occurred on one hundred and four days

during the one-year period of study. Furtheremore, overflows occurred

from seventy to eighty times per year during the period of study.

overflows generally occurred within fifteen to twenty minutes after

rainfall intensity exceeded 0.04 inches per hour. The duration of the

o~erflow period generally coincided with the time of rainfall and over-

flow has been found to occur for only short periods following reduction

of rainfall intensities. The peak overflow rates were found to.be

e~tremely high, ranging from twenty to thirty times the dry weather flow

irl the collection system tributary to the overflow chamber. The volu~e

of overflow ~,'asfound to be a function of rainfall intensity, ,duration

I
I'
I
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of the stOnn, and the total rainfalL It 'Was generally found that the

initial overflows contained a higher degr€e of pollution than found in

waste characteristics of the dry ~..eather flow. Investigation of sampl.::s

at the start of overflow indicated that the suspended solids ,...ere generally

h~gh, reflecting a flushing action through the sewers. The Biochemical

Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) in the overflow

were often a function of the non-storm waste characteristics of the

tributary area. However, after some initial modest reactions no general"

evidence was fDundin storm water characteristics which would indicate a

major and continued decrease in pollutional strength when storm water

overflows extended over a long time period.

The suspended solids indicated a wide variation in concentration

and appeared to have no correlation with the storm overflow rates and

duration. The strength of BOD and COD were generally found to be some-
Ev' c.

what lower following an initial period of overflow. Investigation of~~
rJvJ vL-

the combineds~yer system overflows reveals that approximately 7,600 A~
Million Gallons (MG) of combined storm water .and sewage were discharged

into the Passaic River during the study period (1974-1975). This volume

is equivalent to about eight percent of the total annual sewage flow

treated at the plant during the same period. The result of this overflow

and other local overflows (not owned by PVSC) located within the collection

system is a measurable pollution load upon .the receiving stream. It

should be noted that the overflow observed, represents flow from combined

sewers serving 16 square miles of the PVSC Area and furthernore represents

the excess flow \1hich initially is conveyed by the PVSC intercep·tor.

xii-
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The remaining storm flO\~ from the balance of the PVSC Area (about 84 square

miles) discharged i~ exccsa of 40,000 XG during the same study period, via

storm drains, also with a measurable pollutional loat 6n the River.

It has been estimated that the total annual pollutional

loading from the combined sewer overflows in the FVSC District aggregates

about 4,800 tons of BOD per ye~r, for the study period. It should be

noted that the study year (1975) was found to be the second highest

rainfall year of record. Subsequently, it is presumed that a proportionate

condition of runoff to the Passaic River prevailed during the same

period, that is, extremely high river volumes of flo~.
The annual loading to the r-iver from PVSC overflo~s occurs

usually during storm periods and its effect an the river is cooplicated

by: increased river flow - higher velocities; storm water, and overland

discharges along the. river; tidal effects; and other factors ~hich require

a study far beyond the scope of this investigation. It waS intended to

study the effect of loadings on the River, utilizing the available

River model prepared under separate contract for the State of ~ew Jersey.

The mathematical model could not be used because of its limitations under

actual dynamic conditions. In other \fords, the forn:.ulationof a dynamic

model by Killam Associates is well beyond the intent of the contract with

PVSC. The data compiled during this study and reported upon certainly

could be used and would be helpful in the fonnulation of a dynamic model.

It is recommended that such study by undertaken to deter~min~ the true

effect on the River.
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Regardless of the effect on the P-iver, Public Law 92-500

requires the objective of "zero" discharge by year 1985. The prac-

ticality of the timing of this objective notv1ithstanding, four alter-

native solutions have been considered, as follows:
1. Relief i~terceptor to accommodate storm water flows.

2. Reconstruct portions of sanitary and combined sewer
system (separation and replacement).

,'.

.3. Separation of combined sewer syste:'Jsand
construction of PVSC relief interceptor.

4. Alternative storage plans.
It has been determined that the nost effective method of

eliminating overflows is to provide storage (Alternative 4). This

storage might best be provided by the construction of deep rock tunnels

with adequate capacity to store combined overflows. It has been estimated

that the storage required \o1Ouldbe in excess of 700 Hillion Gallons

(MG). This capacity should be adequate to acco~odate the runoff from a

four-incp rainfall over the nineteen square miles of the combined sewer

It would then be possible to pump the stored combined flow into the

treatment plant, which would be able to handle a flow in excess of the

existing PVSC interceptor capacity. The cost of consb:'Uctin~ a storage

tunnel, and required pumping facilities, has been estimated to be approx-

imately $700 million to $800 million.
The total collection system possible infiltration was found to

range from about 70 MGD to 100 MGD. It has been determined that approx-

imately 73 percent of this possible infiltration was located in the
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combined se,.er system districts. It has been estitc.atedthat approx-

imately fifry per~ent of the possible infiltration can be reduced in

both the sanitary sewer collection systems and the co~bined se~er

systems in the District. Prior to undertaking a program of possible

infiltration reduction. it would be advisable to determine "hether or

not overflows w~ll be completely eliminated by the construction of deep

storage' tunnels or whether a combined set.;erseparation program will be

undertaken. If a storage plan Dr separation prograo is authorized to be

studied. it·is recommended that the further investigation of possible

infiltration under Phase II in the combined sewer system be li~ited to

major and identifiable sources of possible infiltration that can readily

be eliminated at nominal cost.
If the storage alternative is adopted as ~ost effective. then

preliminary engineering investigations should'be nade of the economic

feasibility of constructing a deep rock tunnel for the storage of overflows.

This investigation would include geological studies. borings, detailed

estimates of cost. and alternative possibilities of subsurface storage

to accommodate overflows which now occur.
It is recommended that whatever alternativ~ is aeopted

regarding overflow. consideration be given to the effect of local over-

flm1s in the Paterson and Newark areas which now discharged directly Dr

indirec.tly into the Passaic River. and which were not included \.;ithinthe

scope of this report. This also includes the South Side Interceptor Sewer

~hich is owned by the City of Newark, which now discharges into Newark Bay.

xv
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D t ."nation of the most effective method of eliminating this overflowe erInl
should also be included in any alternative adopted. It would appear

that the installation of a deep rock tunnel would be the most effective

means of eliminating such overflow, 'and a tunnel which would lead toward

.....:..::'.'';,1;

,~~. ow.

J.... ~"~.:-!,.

the Newark Bay Pump.ing Station, '-lithits pumping facilities, could be

integrated with the tunnel plan proposed for the combined sewer'overflows

from the Paterson-Newark area.

xvi
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SUHMARY REPORT
UPO}l

OVERFI.OWS INTO--rHE PASSAIC RIVER

INTRODUCTION
One of rhe basic objectives of this study and report is to

determine the most effective, economical, and environmentally acceptable

means of controlling "combined" storm water overflows, and other sanitary

sewage overflows c.reated by severe inflow to the PVSC interceptor sewer,

from the internal sanitary and combined se~er collection systems of the

municipalities served by the PVSC.
The Water Pollution Control Act, Public Law 92-500, mandates

that there be no overflo~ and no ollutional dischar 1985. Al-

though the goals set by the iaw are to be commended, their attainment

within the time limits projected is doubtful from a practical view. The

attainment of the objective of the law--elimination of all po11utional

discharge by 1985, for ~ storm conditions--is not probable. The cost

.of this work is very great, and a massive public works project would be

required to accomplish the object{ves, insofar as· the substantial

elimination of all overflows and pollutionaldischarges is required.

ALTERNATIVES CONSIDERED

1. Relief Interceptor to Accommodate Storm Water Flows

Several alternatives have been considered in an endeavor

to estahlish plans that might be economically feasible and within the

ability of the PVSC members to finance, co~ensurate with the benefits

receivE'd.

xvii
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Consideration was given to the construction of a new parallel

interceE!0E or trunk line extending from the upper terminus of the

system in Paterson, a distance of about t\-1entymiles. dO\ffistreamto the

Treatment Plant in the City of Newark. Spur lines would also be required

under such a plan to substantially eliminate all overflow conditions

which prevail within the collection system. Under this plan, it would

be necessary to size the relief interceptor to accommodate the peak flow

rates which no''''occur and which are exceptionally high in the Paterson.

Nevark. and Kearny-Harrison areas where combined sewers are in service.

This alternative has been evaluated and is clearly not

economically feasible and should not be considered. A pipeline of this

size and magni tude would have to accommoda te peak flow rates from the

Paterson area of about 5.000 to 7,000 MGD, and from the City of Newark

and Kearny area, would have to be large enough to accommodate peak flow

rates from 5.500 to 8,000 MGD. and 1,700 to 2,000 XGD. respectively. The

cost of such an interceptor would be prohibitive~ estimated to be about

$1.0 to $1.5 billion. The diameter of the pipe would be exceptionally

large, and the construetion of such a line would involve deep tunneling

in order to avoid disruption of existing utilities, traffic, and commerce.

In addition to the construction problems and tremendous cost

of conveying these peak overflow rates to the 91ant for treatment. it

would be necessary to provide expanded treatment facilities to treat the

storm water, which would increase the estimated cost by $O.S - $1.0

billion--which would not be considered economical.

xviii
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The present treatment plant design calls ror €y..pansionand

enlat"gement to handle an average daily flo~" of 300 :'lGD. Hydraulically,

the plant will be able to accommodate at least t"ldce this rate during

peak floW conditions.
It is obvious from the foregoing that the expansion of the

treatment plant to handle peak flow rates, which might be as high as

12,000 to 17,000 MGD--for relatively short periocls--is not reasonable.

For this reason, the installation of a new interceptor sewer to accommodate

all overflows, whether from combined sewers in the Paterson, Newark and

Kearny-Harrison areas, or inflows from the separate' sanitary sewer

systems, cannot be just.ified.

xix
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2. Reconstruct Portions of S~nitary and Combined Sewer

System (SeRaration and Replacement)

Another alternative cpnsidered, involves the reconstruction

and replacement of ve~.ld sewer systems in the PVSC service area with

neW pipelines, especially designed to provide watertight joints and

appurtenances. Furthermore, new house connections are proposed in con-

junction with the elimination of underdrains or illegal connections.

Consideration was a1'80 given to separating existing combined sanitary

sewers which are conducive to ground water infiltration and leakage. ~e

objective of this plan would be to utilize existing combined Sewers as

storm sewer systems and provide new wat.ertightseparate sanitary sewers

which would minimize the entry of ground water infiltration or inflow

during periods of rainfall. Under this plan, a major portion of the

older sanitary sewer systems would be reconstructed where inflow and

infiltration are found to be excessive. The objective of the foregoing

would be to reduce the storm flow rates in an attempt to avoid the

necessity of paralleling or reconstructing the PVSC interceptor.

It bas been estimated that there are approximately 8 million

feet of both combined and separate sanitary sewers in the IOO-square

mile area served by the PVSC system. It has further been estimated that

there are about 2.1 million feet of combined sewers in approximately 19

square miles of the Distric~ (exclu~ive of the South Side of the City of

Newark), and th~ balance of the District is provided with separate

sanitary sew~r systems (5.5 million feet).
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The estimated cost of reconstruction pud repair of portions of

che sanitary and combined sewer systems is about S1.2 billion. The

construction o'fa co~plete.ly new sanitary sewer sys·tem would be more

expens!ve--about $1.8 billion--but this would essentially eliminate all

infiltration and inflow. A combination of repair and replacement, as

well as combined sewer separation, would significantly reduce both the

dry weather flow rates and the peak flow rates (inflow) presently experienced.

Under present-day conditions, the average daily dry weather

weekday flow at the pl~nt ranges from about 250 MGD to 280 MGD (dry to

wet weather months), Total system· peak flow rates under st~rm' conditions

have been estimated to range from 2,000 to 15,obo MGD (storm water

overflow conditions-per occurrence). By new sewer construction and

separation of the combined sewer system, it has been estimated that the

dry ,,Teather flow could be reduc.ed by about 50 MGD. The peak flow rates

in the system would also be reduc~d.
Notwithstanding the reduction of extraneouS flows--during dry

weather and peak storm conditions--by the expenditure of about $1.8

billion for new sewer systems, it is estimated that overflows would

still occur because of the inadequacy of the existing PVSC interceptor

to accommodate anticipated peak flow rates.
It would therefore be necessary, under this alternative, to

parallel a large portion, if n!Jt all, of the PVSC interceptor where

capacity is inadequate. Therefore, this alternative is not considered

feasible and we would not recommend any further detailed investigation

of this concept.
xxi
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A further consideration with res~ect to separation of combined

sewers, other than expense, involves pollutional discharge during storms

from separate storm sewers. Although separation diverts sanitary waste

from the overflow, and essentially removes large portions of infiltration/

inflow from the system, separate storm se~"er discharges from urban

runoff produce pollutional loads which are discharged to the River.

These loads are variable and are in an order of magnitude which is

dependent upon precipitat~on, road debris, chemicals, and other surface

contaminants of a particular area. These contaminants are ultimately

washed into and flushed through the storm sewer systen, and discharged

to the River.
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3. Separation of Combined Sewer Systems and Construction of
PVSC Relie~ Interceptor'

Under this alternative plan. consideration has been given to a

~omplete separation of combined sewers by the construction of a new,

separate sanitary sewer system in approximately 19 square miles of the

District now served by combined sewers. This alternative bas the ad-

vantage of reducing the cost associated with a ne,,]sewer system for the

entire District, and would eliminate "combined" storm water overflows

which now occur with each measurable rai~fall.
By eliminating the combined 'sewers in the Paterson, Newark •.

and Kearny-Harrison areaS (12,200 acres), it has been estimated that the

average daily dry weather w~ekday flows, which now range' from 250 MGD to

280 MGD, seasonally, ~ould be reduced to about 230 MGD.
It would still be necessary, however, to provide a parallel

relief PVSC trunk sewer to prevent overflows into the river, since the

estimated total peak system flow. which would include remaining inflow

from the existing separate sanitary sewer collection systems, as well as

the flow from the new sanitary sewer systems in the combined sewer

districts, would be in excess of the carrying capacity of the existing

PVSC interceptor.
Preliminary estimates of the cost of combined sewer separation

by const,ueting separate sanitary sewer systems in the various areas of

the District were determined to be as follows:
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Paterson (5,100 Acres) $185 mill ion

City of Newark (5.400 Acres) 215 million

Harrison-Kearny Area (1,700 Acres) ~ million

TOTAL $480 million

The area and cost shown for the City of Newark does not include

the South Side area of the Ci~y (3,240 acres).
From the foregoing. it is evident that the cost of separation

of the combined sewer systems is high. This is attributed in part to

the fact that there will be: disruption to traffic; interference with

existing utilities; premium costs for difficult working conditions in

congested streets; extensive sheeting requirements; extensiye pavement

and curbing replacem~nt; necessity to break existing connections to old

sewers, maintain flows, rehabilitate old lines and provide complete

separation in all combined sewer lines; and the necessity of reconstructing

house connections in order to completely eliminate infiltration and to

assure complete reduction of system inflow. It is believed that the

foregoing preliminary cost estimates are conservative. However, the

cost estimates may require modification following a full investigation

of the effect of existing underground utilities and actual subsurface

conditions, which can only be determined following extensive field

surveys required prior to design. Constru~tion cost contingencies in

this type of reconstruction project must be higher than normally provided.

because of indeterminate and uncharted subsurface conditions and interferen

.. J;CXiv;·
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\o7hichmust be anticipated in highly developed aLeas.
Under this alternative, it would still be necessary to provide

a PVSc relief interceptor toaccomrnodate the peak flo',·'rates to prevenL

overflows into the Passaic River during storms. The estimated cost of

constructing approximatelr twenty-two miles of relief interceptor sewer

and pumping facilities would be in excess of $350 million.
Thus. the total cost of constructing a ne\<1 PVSC relief inter-

ceptor. and providing separate sanitary sewers in areas that are now

proVided with combined sewers, has been estimated to be about $850

million.
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Under this alternative, several methods have been investigated

for handling storm water flows involving storage. The various methods

which have been considered are set forth below:

(a) Provide local storage and treatment of storm
water flows upstream.

(b) Provide storage and transport with treatment
at.existing Newark Bay Treatme~t Plant downstream.

(c) Separate the combined sewers and provide storage
and transport with treatment at Newark Bay
Treatment Plant.

(a) Provide Local Storage and Treatment of Storm Water Flows'Upstream

Under this alternative, all storm water overflows which cannot

no\,rbe accommoda ted by the existing PVSC interceptor sewer would be

stored, and a local treatment facility for such stored storm water would

be provided. A treatment facility would be located. in the Paterson

area, while similar treatment facilities would be located in Newark,

as well as in the Kearny-Harrison area.
Storage facilities (tunnels) would be built underground. The

treatment facilities would be activated during each storm to provide for

the degree of treatment necessary to meet the requirements for discharge

into the Passaic River-·-if permitted. Under most of these condi.tions.

such discharge would be at times when the river flow is high, and the

degree of treatment wOHld be established to conform with the stream

water quality conditions which prevail when non-point sources of

pollution may predominate.
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This plan is obviously not in conformRnce with the Federal

GovernmeI~t mandate of ~bllutional discharge into the receiving stream.

The storage provided under this" alternative would be adequate to accommodate

the ,runoff from a total rainfall of four inches over the 19 square miles

of the combined sewer, area. A'total aggregate storage of about 700

Million Gallons (MG) would be provided.
The pumping station and treatment facilities would be nomin-

ally designed uith the view of dewatering the storage tunnels in a

period of about one week following a four-inch rainfall occurrence. The

cost of this alternative has been"estimated to be from $750 to $800

million. This cost includes the capitalization of the operating costs.

(b) Provide Storage and Transport with Treatment at Existing
Newark Bay Treatment Plant Downstream

This alternative would eliminate discharge of a treated effluent

into the Passaic River upstream in Paterson and downstream in the Newark

and Kearny-Harrison areas. All of the storm water overflows would be

conveyed in a deep, long tunnel to the Newark,Bay Pumping Station.

Following a rainstorm, the stored combined sewage would be pumped at

relatively low flow rates (about 100 MGD or less) into the existing PVSC

treatment plant. The tunnel would have a storage capacity of about 700

MG, or equal to the esti.mated runoff from a four-inch rainfall over a 19

square mile combined sewer area.
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The cost of this alternitive has been estiQated to be about

saGO to $850 million. This is slightly higher (6-7 percent) in cost

than the plan \·:ithlocal treatment and dtsposal in ti12Passaic River.

Ho~ev~r, this alternative does not require as much operation anc maintenance.

(c) Separ<lte the Combined Sewers and Provide Storage and Trans?ort
'dth Treatmen,t at Newark nay Treatment Plant

Under this alternative, all combined sewers in the Paterson,

Nev.'ark)'and Kearny-Harrison areas (12,200 acres) ""ou1d be eliminated by

constructing new separate'sanitary sewers in these areas.

Underground storage tunnels would be constructed to store

selvage overflows reslilting from in£lo'o1sinto t·heexisting sanitary syster.Js

(which would occur for short periods during heavy rainfalls because of

the inadequate capacity of the PVSC interceptor). The stored overflows

~ould be pumped ata relatively low rate into the PVSC interceptor in

p~terson. This would occur after the rainfall. At the dm.;nstream end of

the system, the stored water would be pumped directly into the ~ewark

Bay Treatment Plant. The aggregate storage capacity required under this

alternative is only about 90 MG.

The estimated cost of this plan--which a?pears to be the most

economical means of eliminating all combined sewage overflow from the

Passaic River--is $650 to $700 million. Of the foregoing amou~t~ $480

million would be required for constructing separate sanitary sewers in

about 12,200 acres of the District where co~bined sewers are in service

(but not including 3,240 acres of combined sewers in the South Side of

the City of Newark). The cost of storage tunnels and pumping ~acilities

has been estimated to be from $170 million to $220 million.
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Un~cr thiS plan--and withuut reduction of infiltratibn in the

rest of the system \~hich has separate sanitary ge·.~ers--theaverage daily

£101': during the Heekday (wet weathed periods might approximate 240 NCD,

~ith peak flow r~tes substantially reduced.
It is furtheTInore estimated that a period of from seven to

ten years might be requi'red to implement this massive project. This

elimination of combined sewage overflows a~d reduction of other extraneous

flowS, as indicated ',ilbove,cannot be realistically conpleted before

1985, even if all the flmds are made availaqle.
This alternative does not include a cost allowance reflective

of the losS to businesses and con~erce in the center of Paterson and

~ewark, as l~ell as in KI~arny and Harrison, from the disruption to travp.l.

and inconveniences, and: outright reduction in trade and commerce in the

affected areas, nor does the alternative i7lclude the cost to homeowners

and businesses for required sanitary plumbing separation within buildings

and structures. Many buildings· have roof leaders, cellar drains, and

internal and external storm drains which would require separation, and

this cost would be borne by the individual building owners. The above

alternative costs would not be encountered if the tunnel plan--without

combined sewer separation--were adopted.
These considerations, combined ~ith environmental factors,

must be weighed in selecting the most adva~tageous plan for elimination

of storm water overflows.
A summary of the estimated costs of the vari.ous alternatives

discussed is included in the following table:

xxix
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S~MARY OF ESTIr~TED COSTS

Alternative Plans
upon

Elimination of Storm Water
Overflows into the Passaic River

1. Relicf Interceptor to Aecommodate
Storm Water Flows:

2. Reconstruct portions of Sanitary
and Combined Sewer System
(Separation and Replacement):

3. Se"paration of CombinE~d Sewer
Systems and Construction of
PVSC Relief Interceptor:

4. Alternative Stora~e Plans:

(a) Provide Local Storage
and Treatment of Storm
Water Flows Upstream:

(b) Provide Storage and Transport
with Treatment at Existing
Newark Bay Treatment Plant
Downstream:

(c) Separate the Combined
Sewers and Provide Storage
and Transport with Treatment
at Newark Bay Treatment Plant:

ESTTIIATED
COST-

$1.5 - $2.5 billion

$1.2 - $1.8 billion

$850 million

$750 ~ $800 million

$800 - $850 million

$650 - $700 million
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PURPOSE OF REPORT

The Water Pollution' Control Act Public. Law 92-500, mandates

that there be no overflow and no pollutional discharges into rivers

and streams by 1985. Accordingly. the basic objective of this

-report is to determine the most effective, economical. and environmen-

tally acceptable means of eliminating the combined storm water over-

flowS which occur along the Passaic Valley Sewerage Commissioners'

main arid branch interceptors, as well as the severe inflow from the

sanitary sewer collection systems of the municipalities served

by PVSC.

1
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SCOPE

I

A detailed study was conducted of the seventy-three (73)

combined sewer overflow systems within the jurisdiction of the

passaic Valley Sewerage Commissioners. The work included the inden-

tification and study of these combined sewerage systems in order

to determine their location, physical characteristics, and extent

of service areas. The"'methodology of. investigation included the

physical examination of each o~erflow/regulator complex to determine

its location, and verify demensions, elevations. pipe size and lengths,

general condition, as well as other data deemed relevant.

Dry weather and wet weather flow measurements were also con-

ducted (as part of the Infiltration/Inflow work). Overf;Lowmeasure-

nents were made at each of the overflow stations to relate the

overflow to rainfall, where possible, and to develop ti~e-duration

pollutional loading curves to establish both peak overflow rates

~nd total quantity of overflow, insofar as was possible.

Sampling of such overflows was ~ndertaken to determine the

quality of the bypassed storm water flow and its effect on the

Passaic River. Such samples were analyzed at the laboratories of

the Passaic Valley Sewerage Commissioners. The results of these

analyses are included in the appendices to the individual over-

flow reports for each major geographical area.

Dry weather (non-rclinfall) samples of the tributary sewage

flow from the local interceptors at each overflow chamber were also

2
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obtained to serve as a baseline of values. These baseline samples

were also analyzed at the PVSC Laboratories for the same sewage

parameters as for the storm overflow sampling. These results are

also presented in the appendices of the individual overflow reports

These baseline analyses facilitate a broad comparison of the sewpge

quality during periods of mm-ra:j.nfal1 with that of the overflow to

the Passaic River dur~~g periods of rainfall.

I
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DEFINITIONS

BYPASS (noun) - An arrangement of pipe, conduit, gates, pumps,
valves, etc., whereby the flow may be passed around a hydraulic
structure ~r treatment. facility.

(verb) - The act of causing flow to pass around a
hydraulic structure or treatment facility.

COMBINED SEWER - A sewer which carries sanitary sewage with any
component domestic., commercial, and industrial wastes at all times
and which, during 'wet weather periods, serves as the collector and
transporter of storm 'water from streets or other points of origin,
thus serving a "combined" purpose.

DIVERSION CHAMBER - An enclosure within or adjacent to the regulator,
which acts to conduct flow from an influent sewage line to the
regulator chamber under dry weather conditions. During wet weather
(bypass conditions), the flow is directed to the tide gate chamber.

DRY WEATHER FLOW - The combination of sanitary sewage and industrial
and commercial wastes' normally found in "the sanitary sewers during
the dry weather season of the year, and sometimes referred to as
baseline flow.
FORCE MAIN A preSSUI"e pipe joining the pump outlet at a waste-
water pumping station with a point of gravity flow.

INTERCEPTOR SEWER - A sewer that receives dry weather flow from a
number of transverse sewers or outlets, and frequently, additional
predetermined quantities of storm water admixed with sanitary flows,
and conducts such wastewaters to a point for treatment or for
disposaL

mg/l - milligrams per liter, or the concentration of pollutional
characteristics in sewage.

MGD - Million Gallons per Day -- a common term for rate of waste-
water flow.

MG - Millions of Gallons -- a common term for volume of wastewater.

4
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OUTFALL SEWER - The outlet, structure, or sewer through which sewage
is finally discharged.
OVERFLOWS - The overflowing of trunk or interceptor sewers resulting
from the combination of extraneous flows and normal flows which exceed
the diversion capacity of the stop logs, stop' planks, dam, or weir.

ACTIVE - An overflow which operates automatically or'by
manual operation to relieve an overflow condition.

INACTIVE - An overflow' that, generally, has been taken out of
service , either by closure 'of a gate or valve ,or' by an installed plug.

REGULATOR - A semi~automatic or automatic regulator device with
movable' parts that are sensitive to hydraulic conditions at their
points of installation and are capable of adjusting themselves to
variations in such conditions.
REGULATOR CHAMBER - An enclosure containing the regulating mechanism.

SAND CATCHER - A chamber located ahead of the regulator connection to
the PVSC interceptor which acts as a grit collector .. Sand, grit, and
other suspended matter are intercepted and retained in this chamber,
which is cleaned out periodically.
STOP LOG OR STOP PLANK - A dam or weir, usually constructed of brick,
wood planks, or conctete, which is located at the entrance to the
overflow outfall line. and which diverts normal sanitary (non-rainfall)
flow to the interceptor through the regulator.

TIDE GATE CHAMBER - An enclosure adjacent 'to the regulator which acts
to conduct the sewage flow (usually bypass) through a tide gate to the
outfall. A rising tide seats ·the tide gates, thereby preventing tidal
waters from entering the sewerage system.
~ _ A large sewer which receives wastewater from tributary branch
sewers serving generally one drainage area.

5
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METHODOLOGY

1. A tabulation ha& been made of the average daily flows
measured at the Passaic Valley Treatment Plant for the
entire year of 1974-75,. including estimates of overflow
due to valve closings, and special pumping practice.
In addition, the rainfall data has been plotted to deter-
mine true dry and wet weather flow conditions, verifying
the previously enumerated data regarding dry weather
flow conditions.

2. The wet weather flow conditions have been evaluated,
determining and tabulating areas tributary to combined
sewer overflows into the Passaic River. The catchment
areas investigated under various rainfall intensity and
storm recurrence frequencies indicate the amount of wet
weather or storm flow conveyed by these combined systems,
as part of the total flow' conveyed. These amounts have
also been tabulated.

3. Estimates have been made of the discharge volume to the
river, via the overflows under the various storm intensi-
ties,and these have been tabulated, as well as tabulat-
ing the anticipa~ed peak flow rates.

4. The overflows have been analyzed based on observed condi-
tions and in terms of major discharges to the Passaic
River. These have been grouped in the major areas of
Paterson, ~ewark, and all others (being of lesser
importance). Additionally, the Second River Overflow
(being entirely sanitary) has been studied as a separate
entity, but related to PVSC trunk capacities available.

5. The overflows have been studied and analyzed on the basis
of available capacities in the PVSC trunk and combined
flows have been equated along the trunk on an inflow/out-
flow basis in an attempt to determine weaknesses of the
system.

6
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6. Analyses of water quality measured during. the over-
flow.under various rainfall conditions have been
tabulated and analyzed with respect to Passaic River
water quality under the same conditions.

7. The overflow condition has been analyzed with respect
to flow conditions during seasonal wet weather (high
water.table) periods in order to evaluate the
.implication of successful future cost-effective re~
habilitation programs, insofar as frequency and
magnitude of overflows are concerned.

8. Recommendations and costs have been developed as to
proposed action regarding overflows based on:
a) increased capacity of sewers
b) storage
c) treatment
d) separation.

7
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ARRANGEMENT OF REPORT

The detailed report upon overflows is divided into five parts.

The .first part consists of introductory remarks and contains the back-

ground information relevant to the inception of this study. followed by

a general discussion. of the procedures followed during the overflow

chamber field surveys and inspections, the rationale behind the 0p02ration

of the selected flow measuring and sampling equipment. and a brief

desc.ription of how a typical overflow operates.

The other .four parts are' arranged according to thegeograph-

ical location of the seventy-three overflows along the PVSC Interceptor

from its northern terminus in the Paterson area to its southern teLnin-

us in the Newark area t' as follows:

Paterson Area Overflows
Clifton-Passaic-Rutherford Area Overflows
Newark Area Overflows
Kearny-Harrison~East Newark Area Overflows

These area reports generally include the following featuns:

some introductory comments on the size and extent of the collection

areas, and the seasonal dry weather flows associated with each area:

estimates of the amount of overflow based on rainfalls of varying

amounts and duration; and observations on the capacity of the PVSC Inte r-

ceptor in its various reaches, in relation to overflow estimates. In

addition, findings are presented concerning rainfall intensities

producing overflows, and the peak overflow rateS and volume of ovel:ilow'

s
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discharge associated with the overflows in each of these four geograph-

ical areas. Appropriate summary tables and plates depicting the over-

flow locations are also included.
Information is also presented on City-owned overflows, which

are above and beyond the PVSC overflows along the main interceptor and

its branches, and the importance of including a study of the effect of

these overflows upon the Passaic River, in addition to the PVSC Over-

flows, in future investigations .

Some conclusions concerning the sigriificanceof overflow and

preliminary estimates of cost of separation of combined sewers in each

of these geographical areas are also included. A brief description ani

analysis of the individual overflows i~ each of these four geogra";Jhicai

areas are also included, following the introductory and general inform'

ation outlined above.

9
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The Ivy Street, Kearny, overflow report was developed in full narrative

style. Tbe other reports were presented in "Data Extract" format, 'lihere-

by the arrangement of the data follows the development in the comprehen"

sive Ivy Street report, but in "short:"'hand" or "question and answer"

format, to facilitate data presentation. Where warranted, extensive

plates were prepared depicting water quality and pollutional 10adin~

observations in the ,latter half of the overflow data extract reports.

The Appendix also contains an overflow chamber cross-refelence

list of the bench-marks used for establishing elevations at each

respective overflow chamber, and a Summary of Overflow Valve Closinx Actions.

Overall conclusions and recommendations are contained in ~e

"Summary Rpport upon Overflows into the Passaic River."
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OVERFLOW STUDY AREA REPORTS
This section includes the summary of Overflow findings fot

four Study Areas composed of portions of eleven municipalities. For

purposes of reporting. the results are presented for each of the 73

overflow chambers grouped into four geographical re~ions within the

Passaic Valley Sewerage Commissioners Service Area. Because of the

extent of the individual overflow studies the findings are presented

herein with the detailed overflow data extract reports included as

separately bound volumes.

11
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INTRODUCTION

Work began with t.he inspection of the PVSC system, with coopera-

tion and assistance of line crews of the Passaic Valley Sewerage Commis-

sioners. Information (recClrd of plans, etc.) relating to the overflows

were made available by the Passaic Valley Sewerage Commissioners. Other

pertinent data were requested and made available by "the PVSC and member

municipalities, such as siphon details (under the Passaic River), plans,

profiles, and details of various sections of the PVSC trunk line, as

well as 'flow records.
After review and analysis of the available records, location

surveys were undertaken at each of the regulator ~hambers. The survey

verified information such as sewer sizes, manhole rim elevations, and

sewer invert elevations, outfall discharge locations (at the river).

flow direction, lengths of lines, and other pertinent information. The

condition of the outfall at each overflow was also noted (see overflow

reports-) and recorded.
Additionally, tide gates, if any, were inspected from the po~nt

of view of condi~ion and workability, as well as observation of possible

tidal water inflow into the chambers during high tide conditions. 1hese

observations were made during high tide conditions, where applicable.

Data was gathered to prOVide information for the verification of exist ing

conditions and to provide the background to evaluate the effect of

various alternatives (conclusions and recommendations).

12
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Recording rain gauges were installed ~t the Passaic Valley

Sewerage Commissioners' maintenance yard in Paterson, and addition-

ally at the Vallington Pumping Station, and other locations in the

service area. Storm observations made during the study period were

used to determine rainfall intensit~ and duration. Visual observations

were recorded as to the tot.algeneral effect of the various' storms, as

an overview of conditions during various rainfall intensities and their

apparent effect on the entire system.

A recording tide gauge was installed at the Saybrook Place

overflow in Newark. The instrument was installed to obtain an accurate

record of tidal variations in the study area. This information was

subsequently used to determine tidal effect on the overflow outfall

and tide gates.

A typical overflow schematic diagram for the type of overfl~

employed in the PVSC systelD is shown on Plate 1. A small pipe diverts a

part of the flow into a regulator chamber, activating a float which

closes or throttles a gate or opening to the PVSC trunk. Some regulators

have a manual flap valve which may be closed, diverting all flow to

the river.

Under normal conditions, during high storm flows, the float

actuates the regulator, diverting all or part of the combined flow

through an outfall line to the river, p_rovided that the regulator is

functioning. Under normal dry weather conditions, the sanitary flow

enters the PVSC trunk after diversion through the regulator.

13
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A plan and profile drawing of each Active overflow chamber

is included in the individual report for each overflow station, showing

gradient conditions upstream and downstream of the chambers. The profile

indicates ground elevations, manhole rim elevations, pipe invert~, out-

fall elevations, as well as pipe material, sizes, shapes, lengths, and

slopes of all l~nes. The overflo~ drawing for the Inactive overflows

usually consists of Plan view information only, since flow metering was

not required at these locations. Storm sampl.ing was performed at the

Inactive overflow locations as required. Under normat conditions, all

flow from the local interceptor totally enters the PVSC interceptor at

the Inactive locations. No overflow is diverted to Passaic River at

these locations, except dur~ng emergencies.

A master Overflow Inspection Summary is presented in Table 1,

summarizing pertinent recorded observations concerning the condition of

the regulator, the stop plank~, the tide gates, the outfall lines, etc.

Flow measuring and sampling equipment was utilized during the

study, consisting of a l1quid level recorder, as well as an automatic

composite sampler. The meters were installed at all active overflow
locations. An active overflow is defined as one which operates automat-

ieally or by manual op~ration to relieve an overflow condition. An

inactive overflow is one that, generally, has 'been taken out of service,

either.by closure of ~ gate, or by an installed plug.

15
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Sampling equipment consisted of an automatic type, battery-

.operated unit, equipped with a vacuum pump to obtain discrete 500-

milliliter samples over a pre-set time cycle (one composite sample every

fifteen minutes), up to ·2/. composite samples per cycle.' Samplers were

installed at all overflow locations, Active and Inactive. The results

of sampling may be found in the Appendix to each individual overflow

report.
Liquid level recorders were installed in the Active overflow

chambers, with ~he level-sensin& probe for each device positioned at

the elevation of the crest of the stop logs (or diversion dams). ~ere

stop logs or planks were removed, the meter probe was set at the lel1e~

of the invert of the opening to the outfall (above normal flow levels).

When the level of flow· in the overflow chamber rises above the

level of the stop logs, overflow to the river occurs. Meter readings

were obtained whenever the flow reached the stop logs. When the out-

fall was surcharged, flows were approximated using alternative hyd~ulic

analysis (i.e., orifice flow, etc.).
Additionally, special surcharge devices, called "surchaqe

sticks" were installed in the overflow chambers, in order to define

peak overflow conditions. These devices, prot'ected wooden shafts, coated

with a special paint, are enclosed in a length of plastic pipe, open at

the bottom to admit the flow. These were installed vertically in ~e

manhole or overflow c.hamber to determine high water marks during attual

surcharge, or high water conditions. The high water condition left

20
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visible marks on the painted stick surface inside the protective pipe

section, recording a peak flow level during the surcharge conditions.

Sampling of water quality was achieved either automatically

in each chamber, or manually where necessary, with a remote sampler start

probe set at the crest elevation of the overflow stop planks or dam.

Discrete storm samples were obtained automatically, when the flow level

exceeded the stop plank/dam elevation, at IS-minute sampling intervals,

throughout the course of rainfall occurrence producing an overflow. The

samples were analyzed at the laboratories of the Passaic Valley Sewerage

Commissioners for Total Suspended Solids (TS8) , Chemical Oxygen Demand

(COD), and Biochemical Oxygen Demand (BOD). as well as for other parameters.

Results of the analysis are included in the Appendix ~o each report. The

results of.a typical analysis for a rainfall occurren~e of representatLve

significance are also included in the Appendix of each overflow report.

In numerous instances. simultaneous metering and sampling ~re

obtained at one or more times during the course of the study, at particular

overflows. Graphical presentations in each overflow report depict s~h

simultaneous results. In other instances, it was not possible to obtain

a simultaneous correlation of metering and sampling information in every

instance. This situation is predicated on the following: vagaries oft~e

weather, time constraints of this study, and the situation where valti

sampling results may have been obtained, but no corresponding simulta~eClus

metering results were obtained due to various causes. These causes il

turn may have been due to the interference of tidal intrusions in the

21
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overflow chamber, creating a standing surcharge condition at the metering

location which is not truly indicative of a "freeboard" overflow condition,

the absence of sufficient overflow level to produce a meter reading,

possible meter malfunctions, etc. In other cases, valid metering resuLts

were obtained, but,no corresponding simultaneous sampling results were

obtained, again due to sampler malfunctions, etc.
Where it,-was not possible to obtaih simultaneous metering- and

sampling, a composite package of data was 'assembled as a graphical

presentation in the respective overflow reports. This composite package

of data was developed by utilizing metering information from a particu~ar

rainfall occurrence, coupled with sampling results from an overflow due

to a comparable rainf~ll. The comparability of the rainfall was based

on such factors as total amount of rainfall, duration, overall intensity,

etc.
Metering charts which registered as blank during rainfall

conditions were obtained i.o some instances and bore out. the absence of an

overflow occurrence. This absence of an overflow condition was also

verified by actual visual field observation, at times, throughout the

study period. For these locations, no flow metering results could be

obtained; hence, no data is presented on pollutional loading rates or

total pollutional loads discharged to the Passaic River. Samples of

combined flow were obtained during rainfall conditions (although no

overflow occurred). The sample analyses are presented graphically in

the applicable overflow reports as a background condition.

22
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Included in the Extract Report appendices is a plot'of overflow

rates versus time (levels over the ~top plank). Theaverage overflow

rate (}lillion Gallons per Day, MGD) and total volume of overflow (MillLQOS

of Gallons, MG) are also shown for each overflow. The corresponding

hourly rainfall intensity is also shown, plotted against time. The

graphical data for a particular overflow also includes a calibration

curve, relating height of flow over stop logs or dam to overflow rates

at each location, as well as a plot of the Passaic River tidal levels

(at the outfall) during the time of the rainfall, referenced to the

stop log elevations.

In some cases, overflow conditions are modified due to tidil

levels causing a closur~ of the tide gates, preventing active free oteT--

flow conditions, and causing chamber surcharging. In other cases,

particularly in the Paterson area, meter readings (which were activated

due to surcharge of the PVSC trunk or branch interceptor) were discolnt~dJ

because a "free" overflow condition did not exist.

Where repeated sU'rcharge conditions were encountered and

samplers were inundated, it was necessary during those rainfall conditj~ns

to place samplers on ground level at certain locations to manually

activate the sampling cycle.

The graphic pxesentation of pollutional loading (where appJicC3lo1e)

contained in each overflow report represents values derived from eitler

simultaneous metering and sampling results, or favorable composite

metering and sampling, resulting from two rainfalls of similar cha~a~e~istics.

23
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Samples so obtained have been compared to those collected over

one 24-hour period, for the tributary sewage flow from the local

interceptor at each chamber (Active and Inactive) during non-rainfall

conditions, to serve as a baseline of sample values. These'samples were

analyzed at the PVSC Laboratories for the required parameters. The results

have been presented in tabular form for each overflow (see Appendices).

This baseline anal~sis defines the water quality during periods of non-

rainfall.
A detailed report upon overflow for each of· the major geo-

graphical areas along the PVSC interceptor system follows •

24
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PATERSON AREA OVEP2LOWS
Extent of Area and Peak Overflow Rates

Twenty-eight active overflows were studied and observed in the

City' of Paterson area. No inactive overflows were observed in this

reach of the Passaic River, which extends a distance of approximately

six miles. The twenty-eight active overflows serve a total tributary

area of 5,100 acres, all 'of which are served by combined sanitary and

storm sewer systems. The majority of these overfloWS is activated at

such times that the combined sewer systems, tributary to'these chambers,

are under storm flow cond!tions when rainfall occurs. All of the opera-

ble overfloWS are activated automatically in the Paterson area.

The aggregate capacity of the combined sewer systems is about

2,520 MGD, which is approximately 0.5 cubic feet per second (cfs) per

acre of drainage area. This is somewhat below the co~ventional design

for small drainage areas, which normally ranges from aboutl.O cfs to

1.5 cfs per acre. Under periods of heavy rainfall in the City of Pater-

son, the existing combined sewer system cannot accommodate the storm

water inflow, with the result that surcharge of piping and flooding of

streets occur when catch basins and combined sewer sizes are inadequate.

The measured average daily dry weather flow in the combined

sewer system of the Paterson area, which includes sanitary sewage from

separate systems that are connected with the City of Paterson sewer

system, or which discharge directly into the PVSC interceptor sewer, js

about 51 Million Gallons per Day (MGD) during dry weather months. This

compares with a theoretically determined dry weather flow of 35 MGD.

25
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During wet weather months', when the ground wate·r table is

high, the average daily dry weather flow (when no rainfall occurs) was

founc to be about 64 MGD. Ground watet infiltration is approximately

29 MGD in the City of Paterson system during a period of approximately

seven ~oeight months of each year, and 16 MGD during dry weather months.

This infiltration is attributed to the characteristics of the combined

sewer system, which was constructed many decades ago, presumably so as

to permit ground water ent!y into the pipelines. Therefore, the removal

of infiltration in a combined sewer system may be found to be both

difficult and costly, as well as ineffective.

The total estimated length of combined sewers in the Paterson

area is approximately 155 miles, or about 820,000 linear feet. It has

been estimated that the cost of construction to provide a·separate sani-

tary sever system for the City of Paterson would be approximately $185

million. Under such a separation plan, it has been assumed that the

existing combined sewer pipelines would be severed from the sanitary

sewer lines and that the old combined sewers would be utilized as a

separate storm sewer system. In order to effect a meaningful reduction

in the infiltration through complete system separation, it would also be

neceSE·a.ryto install new house connections, extending at least from the

street to the property line, if not all the way to and into the building

structures, to assure that old-type building drainage systems with

built-in ground water infiltration will have been eliminated from the

collection system.

The twenty-eight overflow chambers are served by drainage

27
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areas ranging in size from as small a~ two to four acres to as large as

1,487 acres. The aggregate capacity of the combined storm sewer pipe-

lines. which serve these tributary areas, has been estimated to be abodt

2.500 MGD. This is equivalent to about 50 times the average daily dry

weather flow of about 50 MGD. The estimated aggregate capacity of the

overflow pipes from the chambers to the river has been estimated to be.

about 1,800 MGD. This is equivalent to about 36 times the average daily

dry weather flow (e"ssentially sanitary and industrial wastes) in the

system. In other words. under conditions of "a heavy rainfall or severe

storm, where the storm water. runoff would inundate and surcharge the

entire collection system, a flow of 2,500 MGD. or more, could conceivab~y

enter the twenty-eight overflow chambers. with the probability of a dis-

charge into the river of at least 1,800 MGD. but conceivably more under

surcharge conditions and, of course, this could approach the 2.500 MGD
capacity of the incoming lines to these overflow chambers. The overflo~

into the Passaic River is reflective of the combined sewer flow which

c·annot be carried by the PVSC interceptor sewer.

It will be noted that the interceptor sewer in ~he City of

Paterson at the upper terminus of the collection system has a capacity

of only 21 MGD and. at the point of discharge from the City of Paterson~

the capacity of this interceptor sewer is only about 82 MGD. It is

obvious from the above that the PVSC interceptor sewer cannot accommoda~e

the maximum storm flow rates which occur under severe rainfall conditiorKS

in the combined sewer syste~m of Paterson .

28

TIERRA-B-007817



•':"!'"M
"1

~~
.~

",~hi
~

I
1-"

I,
-

Jo:LSON T. AILLA~1 ,\SSOCIATES,INC.

Table 2, which is entitled "Tabulation of Passaic Valley

Sewerage Commissioners' Overflows in the City of Paterson Area," sets

forth a tabulation of each overflow, the tributary area to the overflou,

the measured dry weather flow under seasonal conditions, the estimated

capacity of the storm sewers tributary to these areas. the estimated

overflow capacity from these chambers to the river and, finally, the

observed or recorded peak flow rates and volume of discharge into the

Passaic River.
Overflow Estimates Based on Rainfall

A study" has belm made of the theoretical volume and peak flow

rate of discharge from, the overflows in the Paterson collection system

based upon rainfalls of va:['iousintensities and durations .
A total rainfall of approximately one inch results in a total

volume of water accumulation of approximately 138 MG 0.£ storm water"DVer

the 5,100 acres. With ,the drainage area known. and giving due consnera-

tion to controlling factors such as rainfall concentration, runoff, nuaber

and location of catch basins, storm sewer efficiency, impervious ariaS,

and other relevant factors, the storm water runoff or entry into thl

collection system can be E~stimated.
lithas been e1;timated that only twenty of the twenty-eilht

overflow stations will respond to a rainfall of one inch occurring in a

24-hour period, or at an intensity of 0.04 inches per hour.

Of the portion of rainfall which is intercepted by the tom-

bined sewer system (50 to 60 percent), it has been estimated that aout

52 to 66 MG will be discharged from the overflow chambers and the blanLce

29
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TABel-AnON OF !VSC OVERFI,oWS IN CITY OF PATERSON i\.REA

Estimated Maximum
Estimated 'Maximu.... Peak

Maximum OVC'Tfl.o\ol Recorded Hnximum
lJiseharge Tributary r. of Area DRY WEATHoR FLOW :Stonn Capadty Overflow r)verflow

Overflow PermIt Area with Combined Dry Weather \~et ~Ie;ther Capacity to River to River Observed

~cation _Numb,r .(llcreoU- Sewers Monchs (HGD) .Months (~lGD) (MGD) (HCD) ._(M'1QL ~

Cuctis Place M2/P~001 96~ 100 7.8~ 9.J~ 2R~.O I;~.O 17:;.0 ].)

S.U.H. l'ark 056/1'-015 46 100 0.12 0.28" 16.6 18.6 19.5 l' .:.

Hulberry Street 043/1'~002 " lOCi ,kg. ~:eg.. 22.:; 13.0 9.1 0.9

West .1lroad"ay 044/1'-003 4 lOa 0.07 0.11 5.1 4.0 7.8 O.~
Bank Street M~/p-004 4 100 Nog. Neg. 6.5 6.7
Bridge Street 046/P-005 63 100 0.17 0.33 18~.3 57.1 39.5 0.2
Northwest Street 057/1'-016 (283) 100 (2.00) (3.00) 303.6 574.0 90.0 5.5
Arch Sneet 056/1'-017 ( 32) 100 (0.15) (0.17) 6.7 6.7 15.0 0.6
Jefferson Street 05911'-018 ( 36) 100 (0.18) (0.20) 10.0 ___ \4)

Scout Street 06011'-019 ( 15) 100 (0.08) (0.08) 10.5 ~__ (4)

North Straight St. 061/1'-020 ( 82) 100 {~'39 (3) (0.43bl 35.0 26.0
Hudson Street •007 450(3) 100 0.51 4.42 16.7 16.7 16.5 5.3
Ho"tgomery Street 047/1'-006 667 100 2.83 3.84 220.0 220.0 44.2 5.4
Straigbt Street 048/1'-007 121 100 0.84 l.80 16.5 66.5 57.0 1.3
Franklin Street 049/1'-006 2 100 Neg. Neg. 4.2 7.6
Keen Street 050/1'-009 11 100 O. ))(2\ 0.69 7.6 10.3 18.6 0.6
Short Street 061/1'-022 32 100 0.51 0.86 (2) 49.3 35.6 9.1 0.7
Bergan Street 062/1'-021 11 100 0.07 0.18 4.2 15.5 6.4 1.9
Warren Stn,et 051/1'-010 61 100 1, 40 1. 88 60.0 9.7 11.1 1.2
Sixtb ....venue 052/1'-011 50 90 O.O~ 0.11 11.2 16.5 18.6
East 5th St. " 5th Ave. 053/1'-012 10 100 0.13 0.13 5.9 6.5 11.5 0.4
East 11th St. 05411'-013 104 100 0.89 0.89 42.7 41.9 46.0 5.0
East 12th St. t ~th A'.Je. 1)55/1'-014 19 100 0.17 0.28 57.0 57.0 12.5 0.2
S"cond ...."e. 064/1'-023 .45 100 0.54 O. ;) 20.4 29.7 13.1 0.3
Third Avenue 065/1'-024 73 100 0.15 I1.M 29.7 60.0 20.8 0.7
10t.hAve. ,& 33rd St. 066/1'-02'> 699 100 5.34 6.70 389.0 "113.0 91.5 6.6
20tb Aveoue 067/1'-026 96 100 0.13 0.14 155.0 11.4 16.5 O. 1
Market St.reet 068/1'-027 1,487 100 13.60 16.20 540.0 223.3 93.0 14.8
Other Areas (cribucary

to in·terceptor) --'!.t:.

TOTAL 5,100 39.4':- 49.32 2518.2 1821i.5 693.3 S.:.. .11

lJ) .._~ ~•••._ ,- .

(21 Includes 0.)4 MGD rrorn Prospect Park
())Hudson Street includes NOl'"tbwest Street. Arch $treel:. 3t;'Cferson Street, Stout SCr'eet and North StTaighr Str(-et

(4)Ol,tf.111pluf,ged with dehrl~ and hurled
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would be conveyed downstream for treatment and disposal.

With a more intense rainfall, namely, a rainfall of about one

inch in twelve hours, it has heen estimated that approximately 60 to 75

MG will be discharged into the Passaic River, while the balance will be

delivered through the interceptor sewer lines downstream for treatment

and disposal.
Assuming that a I-inch rainfall" occurs in approximately six

hours, which is a storm of higher intensity, namely, 0.17 inches per
hour, it has been estimated that approximately twenty ove"rf1ows will

still be activated out of the total of twenty-eight. Under this storm

condition, the overflow into the Passaic River would range from about

65 to 80 MG, and the balance of the estimated storm flow would be inter-

cepted by the combined sewer system for treatment and disposal.

With an intense rainfall of one inch per hour, it has been

estimated that most of the overflows will discharge in the Paterson

area. The estimated overflow into the Pass~ic River under this type of

storm flow condition will range from about 68 to 83 MG, with the balance

conveyed downstream for treatment and disposal.

When a rainfall of two inches occurs and deposits 276MG of

water over the 5,100 acres (as contrasted to one inch as set f~rth

above, under various time-duration conditions), and when the total storm

water estimated to be handled by the ~ollection system is from 138 to

166 MG, the following estimates have been made of overflow into the

Passaic River:

31
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Time'Duration Estimated
of 2-Inch Storm Overflow

24 hours 120 :1G to 150 }1G

12 hours 130 HG to 157 }IG

6 hours 134 HG to 162 HG

1 hour 137 }1G to 165 NG

(I\'erflow}leasurements
During the period of study and observation of each of the

:-,,"enty-eightoverflo:;"chambers; approximately forty to fifty rainfalls,

~r more. were observed. Depth-~ecording gauges were installed in
!:'..:enty-fiveof the chambers (the outfall line for three of the chambers

is bricked up) and meaSurements of overflow were made at each of these

ciambers for several of the rainfall occurrences throughout the period of

study. By installing temporary continuous-depth measuring equipl!l€nt

in these overflow chambers. it has been possible to determine. generally,

tne extent and duration of overflqws as related to rainfall. Likewise I

jy installing sampling equiplDent, it has,been possible to obtain samples

and to conduct tests of the overflow to determine the extent of pollution

discharged into the receiving stream when these overflows occur.

The results of these studies and measurements indicate that

:~e maximum overflow to the river from the twenty-eight chambers during

this period of study was approximately 7do MGD. These overflow rates

~ere found to be of short-term duration and do not reflect the volume of

~ischarge into the river.

The volume of discharge from the twenty-eight overflows was de-

t2rmined to be about S4 million gallons (MG) during the period of stUdy

3.:ldobservation.
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It would appear from the results of this study that overflow

occurs at- approximately twenty overflows when the rainfall intensity

approaches or exceeds 0.08 inches per hour; No overflow was observed or

measured at seven overflow chamhers, and it appears that these chamhers

can be eliminated without any detrimental effect upon the operation of

the collection system, or in increasing the overflow discharge to the

river.
In general, ).t was found in the Paterson area that, wi thin a

short period after the beginning of a rainfall of modest intensity,

overflow occurred at most of the overflow chambers. This overflow

would continue during the entire period of rainfall and would terminate

shortly aft~r or at about the same time as the rainfall would stop .

Thus, the overflows are "rainfall-sensitive," and it can generally be

stated that the overflows werE, of short-term duration. and were related

directly to the time of duration and intensity of the rainfall.

The exception to the foregoing was the Market Street overflow

which was initfally found to be operative on occasions during peak daily

dry weather flow conditions. This was attributed to the limited carry-

ing capacity of the intercept~r sewer in the Paterson area, but the

overflow has been eliminated by raising tre overflow weirs in this

chamber.

Int~rceptor Cap~city
The location of the interceptor sewer- and the location of the

twenty-eight overflow chambers along the Passaic River in the Paterson

:nea are shm.,rnon Plate ~.
The interceptor sewer which is located in Paterson not only
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serves as an outlet for the City of Paterson, but also provides an

outlet for Haledon, which has an average daily flow of about 1.0 MGDj

for Prospect Park, which has an average daily flow of 0.3 MGDj for

Hawthorne, which has an ave~age daily flow of abQut 2.5 MGD; for Fair-

lawn Industries, which has an average daily flow of 0.26 MGDj for Glen

Rock. which has an average daily flow of 1.0 MGDj for Fair Lawn. which

has an average daily flow of about 2.1 MGD; and for Elmwood Park. which

discharges an average daily flow of 2.3 MGD. In addition, Marcal Paper

Company discharges approximately 3 to 4 MGD. and other industries con-

tribute approximately 0.5 to 1 MGD. or a total flow from outside of the

City limits of approximately 13.6 MGD.

It will be noted from Plate 2 that the interceptor sewer at

the point of beginning in the upper' reaches of the Passaic River in

Paterson has a capacity of approximately 20.8 MGD. increasing to 35.9

MGD immediately downs~ream of the Lawrence Street connection, and thence

this capacity increases to 39.9 MGD. to 46.4 MGD. and then increases to

about 49.8 MGD at about the midpoint of the interceptor in the City at

10th Avenue and 33rd Street. Immediately downstream of lath Avenue,

the capacity is 57.0 MGD and it increases to 59.4 MGD south to Overlook

Avenue. South of 20th Avenue. the capacity increases to 81.6 MGD. The

point of metering at the Venturi is located near the C~ty boundary line.

The Venturi meter capacity is reported to be 76.0 MGD. When the Venturi

capacity of 76.0 MGD is reached, surcharge occurs in the upstream portions

of the interceptor sewer through the City of Paterson.
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City of Paterson Overflows
The aggregate overflow to the Passaic River in the Paterson

area under maximum storm flow conditions observed was somewhat less than

anticipated. This can be at1:ributed, in part, to the rainfall occurrences

during the study period and the fact that about twenty-three other over-

flows are located within the City of Paterson system. These overflows

discharge into the Passaic Rl.ver, and the facilities are not a part of

the PVSC system. Based upon the studies and observations, it is possible

to make projections of what the total system overflow might be, under

more severe rainfall conditions than those which were observed during

the period of study.
The most important discovery made during this study period was

that several major overflows located within the City of Paterson, system

are presently operative and discharge voluminous quantities of water

directly into the Passaic River during periods of rainfall~ and these

facilities operate entirely independently of the Passaic Valley Sewerage

Commissioners' system.
,The most important and most critical City of Paterson overflow

is located at the intersection of Nineteenth Avenue and Vreeland Avenue.

From this point, a 90-inch diameter storm sewer, which extends from this

intersection to the Passaic River. conveys the overflow from storms

directly to the river. It has been estimated that this outlet pipe can

carry a combined storm water flow of approximately 120 to 150 MGD. Ob-

servations made at this chamber indicate that this overflow is automati-

cally activated at each and every rainfall. with intensities possibly
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as low as 0.04 inches per hour. These overflows generally prevail

during the entire rainfall period. It is suggested that a study be

made of this overflow, in conjunction with the twenty-eight PVSC over-

flows, tb establish not only quantity and quality but, more importantly,

to determine how this overflow will be handled in connection with the

improvements to be provided in the PVSC interceptor sewer system.

In addition to the foregoing major City of Paterson overflow

facilities, it was found that nine other overflow chambers are located

generally within the center of the City of Paterson and discharge into

the storm sewer constructed primarily to serve as an outlet for these

nine overflow chambers. The pipeline serving these nine·.chambers is

102 inches in diameter and extends from the nine chambers, which are

located at Trenton Avenue at the intersections of Maryland Avenue,

Florida Avenue, Illinois Avenue, Michigan Avenue, Twenty-Second Avenue,

Twenty-Third Avenue, and Twe?ty-First Avenue, as well as at Maryland

Avenue and Vernon Avenue •. The estimated capacity of the outfall pipeline

is 150 to 200MGD. While detailed observations were not made at each

of the nine overflow chambers during storm flow conditions, observations

and reports from the field indicate that essentially all of these

chambers overflow under modest rainfall conditions, namely, those with

an intensity of about 0.05 inches per hour.

In addition to the foregoing, it has been indicated during the

field interviews that the City. of Paterson may have as many as thirteen

or more additional overflows or interconnections within the City system

which are frequently discharged through overflows during storm flows.
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it is suggested that further investigations be conducted within

the City of Paterson collection system to establish, insofar as possible,

the locations of these interconnections, and to ascertain the effect of

such ove~flow upon the Passaic River. This study should also provide

for the means of correction which should be coordinated with the proposed

PVSC improvements.
It is our o~inion that the PVSC overflows which were observed

and measured during storm flows at the twenty-eight overflow chambers

represent p~ssibly an amount equal to the total overflow occurring in

the City of Paterson area from independent overflow chambers and pipelines

hereinbefore constructed by the City of Paterson. In other words, it:J.

lieu of an overflow discharge during a storm of about 54 MG as observed,

it is possible that the total system overflow may be twice this amount.

It is suggested that studies be undertaken, as necessary, to verify the

existence oial1 City-owned and operated overflows which must be con~

sidered, in any plan of improvement undertaken for the elimination of

pollution in the Passaic River.

Individual Overflo~ Chambers

A brief description and analysis of ea-ch of the existing over-

flows in the Paterson area are set forth on the following pages.
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CURTIS pLACE OVERFLOW CHAMBER
This chamber serves a tributary area of approximately 965

acres, for which the collection system is combined sewers. The average

daily flow tributary to this chamber was found to range seasonally flam

7.85 MGD to 9.35 MGD. However, it must be stressed that this includ~

the dry weather flaw from Haledon which was metered and found to range

from approximateiy 1.0 MGD to L 3 MGD. Thus. the net dry weather fla.T

from the City of Paterson Combined Sewer District ranges from 6.8 Mill

to 8.0 MGD, indicative of high infiltration in the area. The connectlon

from ~aledon passes through the City of Paterson combined sewer co1l~tia~

sys tern before it reaches' the overflow chamber.

Under storm flow conditions. when the combined sewer systee is

handling the s·torm water inflow,. overflow occurs into a mill tail race

near the overflow chamber which discharges in~o the Passaic River.

Measurements and observations were made at this chamber beginning on

December 7, 1974 and extending through June 13, 1975. During this

period of time, 37 periods of rainfall occurred and ove~flows were

observed 0'1' metered on 25 occasions.

It was observed that while overflows were frequent, the voltne

of discharge into the river was not very great. Measurements range nom
a low of only 0.1 million gallons to a high of 1.3 million gallons. Flak'

rates of flow were found to be about 20 MGD and occurred for short

periods of time during the maximum intensity of rainta1l. In additia~

the City of Paterson has constructed storm sewers in portions of the
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Curtis Place collection area. These storm sewers were constructed to

alleviate flooding in the Hillcrest Section of the City and to serve as

relief to the combined sewers discharging directly into the Passaic

River. There are eight overflow connections to the storm sewers in tbe

Curtis Place sewer district. These overflows are located on Crosby

Avenue. Richmond Avenue, Linwood Avenue, and West Side Park.

Based on the for~going results, it is estimated that an

overflow wi~l occur at the, Curtis Place overflow chamber 50 to 60 tines

per year, based on rainfalls occurring 70 to 90 times per year.

The dry weather flow at the Curtis Place Chamber was sampld

and the results indicated primarily domestic sewage combined with sone

industrial waste. The BOP was found to range from 120 mg!l to 495 mWl•

The TSS was found to range from about 60 mg!l to about 300 mg/l.

The quality of the overflow was determined as a result of mny

samplings at this station. The BOD was found to range from about 121
mg!l to about 277 rng/l. The total suspended solids were found in SOle

occasions to be very low but, in general, were in excess of 100 mg/land

as high as 317 mg/l. The Curtis Place overflow chamber is not a maj~

contributor to the pollution of the Passaic River. despite the relatvel,r

large drainage area served with combined sewers.
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S.U.M. PARK OVERFLOW CHAMBER
This overflow chamber serves a tributary area of approximately

46 acres. The system consists of combined sewers. The average daily

flow in this system was found to range seasonally from 0.12 MGD to 0,28

MGD.
Metering facilities were installed in this chamber and measure;-

ments of rainfall and overfl,)ws were made· and observed during a peri~d

extending from May 30 to October 19, 1975. It will be noted that 13

rainfalls occurring during this period were observed.and it has been

estimated that overflows occurred on 5 occasions. Overflows occurred·

generally when the intensity exceeded 0.10 inches per hour.

It was found that the volume of overflow discharged into tre
river was very limited and ranged from about 0.1 to 0.5 million gall~s.

Peak rates of overflow were found to be as high as 50 MGD.
This low overflow volume is attributed to the fact that a ~ry

small tributary area is served by this combined sewer system/the pipe

size of which is only 36 inches in diameter. The S.U.M. Park ovetflQ'

chamber is the uppermost facility located on a branch interceptor sewr
and is the most upstream overflow discharging into the Passaic River.

Based on the foregoing. it is estimated that this overflow

chamber ·will be activated 25 to 35 ·times per year based on rainfalls

occurring 70 to 90 times per year.
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Samples at the overflow were taken under dry weather con-

ditions and the results indicated typical domestic sewage. The TSS

concentration averaged 250 mg/1 and the BOD concentration averaged

106 mg/l.

A comparison of the dry weather sampling with the overflow

sampling indieated the effect of storm water in diluting the concen-

tration of the wastes under overflow conditions. The sampling results

indicated the TSS range to be from 82 mg!l to 213 mg/l and the BOD range

to be 15 mg!l to 95 mg/I. The peak concentrations are indicative of the

flushing action present in combined sewer collection systems.
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MULBERRY STREET OVERFLOW CHAMBER
This chamber serves a tributary area of only 4 acres, con-

sisting of one city block with combined sewers. There is only one

building connection to this line and this chamber could readily be

eliminated.
Metering and sampling facilities were installed in the Mulberry

Street chamber from June 29. 1975 to August 14. 1975. The seven overflows

that were recorded during this period were not true overflows but were

caused by the interceptor backing up.
'Samples of the stonn flows into the Mulberry Street chamber

were taken and the results indicated minimal amounts of pollution. The

suspended solids were found to be about 107 mg/l and the BOD concen-

tration ranged from 11 mg/l to27 mg/l.
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WEST BROADWAY OVERFLOW CHAMBER
""The West Broadway I;lverflowchamber serves a combined sewer

area of only 4 acres. Again, this limited area serves only a few

dwellings. The average daily flow ranges seasonally from about 0.07 to

0.11 MGD. The infi+tration was found to be exceptionally high in this

collection district, since a dry weather flow of 0.02 MGD would be

representative of the theoretical flow.
Observations and measurements were made in this chamber for

the period of May 13, 1975 to August'17, 1975.
Based on the size of the collection area, no overflow is

expected at this chamber. During the aforementioned study period,

overflow was recorded nine times. It is believed that this overflow was

due ~o the lack of capacity in the PVSC interceptor sewer causing an

overflow through the overflow chamber from the interceptor itself.
This chamber, like the Mulberry Street Chamber, can be eliminated

due to the small collection area it serves.
Samples of the storm flows into the West Broadway chamber were

taken. and the results indicated an average concentration of suspended

solids of 219 mg/l. and a minimal concentration of BOD ranging from a

low of 24 mg/l to a high of 42 mg/l.
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BANK STREET OVERFLOW CHAMBER

The Bank Street overflow chamber serves a combined sewer area

of only 4 acres and relatively few connections. No overflows were

measured or observed at' this chamber during the period of observation

and study, extending from June 29. 1975 to August 7, 1975.

~,

Samples taken of the storm flow into the Bank Street chamber

were found to be extremely diluted, being mainly storm water. The

average concentration of TSS was found to be about 50 mg/l and the BOD

to be about 9'mg/l.
Like the Mulberry Street and West Broadway chambers. the Bank,

Street overflow chamber is not expected to overflow under any rainfall
(.. condition and can be readily eliminated.
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BRIDGE STREET OVERFLOW CHAMBER
The Bridge Street overflow chamber serves a tributary. area of

approximately 63 acres. The sewers in this district are combined and

the average daily dry weather flow was found to be 0.17 MGD.

Metering and sampling apparati were installed in this chamber

from June 5, 1975 to August 7, 1975. During this period, only one over-

flow condition was recorded with a peak overflow rate of2.l MGD for a

total overflow volume of 0.2 MG.
Sampling results of the sewage flow-under dry weather con-

ditions, when compared to the characteristics of domestic -sewage_, re-

vealed a somewhat above average TSS concentration of 392 mg/l and a

below average BOD concentration of 92 mg/l.
Sampling during rainfall conditions indicated the TSS con-

centration to range from about 25 mg/l to about 90 mg/l. The BOD con-

centration ranged from 77 mg/l to 92 mg!!.
During the observation period, changes-in the collection

system by urban renewal have resulted in a diminution, if not complete

elimination, of overflow at this chamber. Like Mulberry Street, the

~ridge Street overflow chamber can be eliminated in the future.
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NORTHWEST STREET OVERFLOW CHAMBER
The Northwest Street overflow chamber serves a tributary area

of approximately 283 acres. This drainage area is provided with com-

bined sewers, and the average daily dry weather flow was found to be 2.0

MGD.
Metering and sampling facilities were installed in this chambeL

and were in service from January 18, 1975, through August 7, 1975.

During this period of time, 41 rainfall occurences were observed and 35
overflows occurred. indicative of 85 percent probability of overflow as

a result of rainfall. Overflows were found to occur whenever the average

rainfall intensities were in excess of about 0.06 to 0.07 inches per

hour.
At this station, the volume of overflow was found to be nombal.

ranging from about 0.2 MG to about 5.5 MG. Peak flow rates were found

to be very high, ranging fr~ about 75 to 90 MGD when high rates of

rainfall intensity occurred.
It has been estimated that 70 to 90 rainfall occurrences are

likely in the average year', which will result in 60 to 70 overflows at

the Northwest Street overflow chanber.

During the study period, sampling of the dry weather flow

indicat~d the presence of industrial wastes. as well as domestic sewage,

The BOD ranged from 174 mg/l to about l,300 mg/l. The TSS concentrati~

averaged about iaO mg/l.

The overfloW waste characteristics indicated that the average

BOD ranged from about 36 mg/l to about 202 mg/l. The suspended solids,

however, were found to vary gr~atly, namely. from 39 mg/l to 687 mg/l,

which appears to be a flushing action resulting from high intensity

rainfall and high overflow rates.
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ARCH STREET OVERFLOW CHAMBER
The Arch Street overflow chamber serves a tributary area of

only 32 acres. This area is served entirely by combined sewers. The

average daily, dry weather flow in the system was estimated to be about

0.15 MGD.
Metering and samp1i.ng facilities were installed and were in

service in this overflow chamber for the period beginning on March 30,

1975 and ending on August 6, 1975. During this period of time, fifteen

rainfall occurrences were observed,in which overflow to the river was

metered or observed to have occurred fourteen times.

During this period, the volumetric discharge in the Passaic

River was found to be minimal, ranging from about 0.2 MG to 0.6 MG.

However, the peak flow rates were found to range from 2.5 MGD ,to 15.0

MGD during periods of maximum rainfall intensity;

It has been estimated that the Arch Street overflow chamber

will be activated 60 to 70 times per year based upon rainfall occurring

70 to 90 times per year.

Sampling of the dry weather flow at the Arch Street chamber

indicated somewhat diluted domestic waste, with s~spended solids averaginB;

110 mg/l'and BOD about 140 mg!l. The sampling of the combined storm

overflow indicated high concentrations of TS5, at about 500 mg!l, and of

BOD, at about 360 mg!l, at peak rainfall intensity rates reflecting the

flushing action expected in combined sewers. Following this flushing

action, the sampling indicated a dilute effluent, with TSS ranging less

than about 50 mg/l, and BOD averaging 87 mg!l.
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JEFFERSON STREET OVERFLOW CHAMBER
The Jefferson Street overflow chamber serves a tributary 8.rea

of about 38 acres which is served with combine4 sewers. The average

daily dry weather flow was estimated to be about 0.2 MGD. There is

no outlet to the river from this chamber. The outlet from the chamber

to the existing outfal.l piping has been sealed off with a masonry plug.

Thus, with any storm. the system becomes surcharged and the flow is

conveyed downstream to the Hudson Street overflow chamber.
The sealing of this overflow chamber was necessitated by the

fact that overflow was occurring on a daily basis due to the surcharging

of the PVSC branch sewer. The action, taken in the past, of sealing off

this chamber and diverting the flow to the Hudson Street chamber, re-

sulted in the elimination of daily discharges to the Passaic River.

The quality of the sewage under dry weather flow conditions

was found to be typical of ordinary domestic sewage. The results of the

analysis indicated the average TSS concentration to be about 230 mg/l

and the BOD concentration. about 240 mg/l.

During storm flow cQnditions, the results of the analysis

indicated a more dilute sewage. The TSS concentration was found to

range from 157 mg/l to 420 mg/l. and the BOD concentration from 34 mg/l

to 966 mg/l.
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STOUT STREET OVERFLOW CHAMB~
The Stout Street overfloY chamber serves a tributary area of

only 15 acres which is served Yith combined seyers. The average daily

dry weather flow is negligible. This chamber, like the Jefferson Street

chamber, has no outlet to the river. The outlet from the chamber to the

existing outfall piping has been sealed o~f with a masonry plug. Thus,

with any storm, the system becomes surcharged and the flaY is conveyed

downstream to the Hudson Street overflow chamber.

The sealing of this overflow chamber was necessitated by the

fact that overflow was occurring on a daily basis due to the surcharging

of the PVSC branch sewer. The action. taken in the past. of sealing off

this chamber and diverting the flow to the Hudson Street chamber. re-

suIted in the elimination of daily discharges to the Passaic River.

The quality of the sewage under dry weather flow conditions

was found to be diluted and not typical of ordinary domestic sewage. The

results of the analysis indicated the average TSS concentration to be

about 83 mg}l and the BOD concentration about 39 mg/l. reflecting a hign

rate of infiltration in the Stout Street area.

During storm flow conditions, the results of the analysis

indicated a more dilute sewage. The TSS concentration was found to

range from 12 rob/l to 36 mg/l.

sn

TIERRA-B-007839



i:f

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

~ .. _..:"_f".-.

,
i.::.:',;,
"

r

•, ,

II
I

'e'
I
I
II

(~

I
I
I
I
I
I
I

I

ELSON T, E:ILL,AM ASSOCIATES, INC.

NORTH STRAIGHT STREET OVERFLOW CHAMBER

The North Straight Street overflow chamber serves a tributary

area of about 82 acres which is served with combined se~ers. The

average daily dry weather flow was found to range from 0.39 MGD to 0.43

MGD. seasonally. The variation in measured flows is indicative of the

high infiltration rate in this collection area. There is no outlet to

the river from this ~hamber. The outlet from the chamber to the existing

outfall piping has been sealed off with a masonry plug. Thus. with any

storm. the system becomes surcharged and the flow is conveyed doWnstream

to the Hudson Street overflow chamber.

The sealing of this overflow chamber was necessitated by the

fact that overflow was occurring on a daily basis, due to the surcharging

of the PVSC branch sewer. The action. taken in the past, of sealing off

this chamber and diverting the flow to the Hudson Street chamber resulted

in the elimination of daily discharges to the Passaic River.

Sampling of the sewage under dry weather flow conditions

indicated the presence of industrial waste periodically in high con-

centration. The results of the analysis indicated the TSS concentration

to vary from 16 mg/l to 692 mg/l and the BOD concentration varied from 59

mg/l to 1620 mg/1. These variations in concentration are indicative of

the peak industrial discharges into the system.

During storm flow conditions, the results of the analysis

indicated a more dilute sewage. The TSS concentration was found to

range from 52 mg/l to 176 mg/l.
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HUDSON STREET OVERFLOW CHAMBE~
The Hudson Street cllamlH!r overfloYs whenever the storm floY

.from Jefferson Street. Stout Street, North Straight Street, and the

residual stonn flow from Northwest Street and Arch Street surcharges the

existing PVSC branch sewer on the north side of the Passaic River. The

area essentially served by this overflow consists of 450 acres, serving

the following distric~p:

Jefferson Street 38 acres

15 acres

82 acres

283 acres

32 acres

450 acres

Stout Street

North Straight Street

Northwest Street

Arch Street

TOTAL

The average daily flow in the combined sewer which passes

through this chamber. under dry weather flow conditions. is 3.5 MGD. Durin8

wet weather months, the average flow increases to about 4.4 MGD, which

is indicative of very high infiltration in the collection districts.

Metering and sampling equipment was installed in this chamber

and observations were made over a period extending from January I, 1975 •.
through August 7, 1975. During this period of time, 46 rainfalls were

measured or observed and overflows occurred at this chamber on 21 occasion~.

or 46 percent of the time.
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The volume of overflow was not found to be very high at this

chamber. The overflow ranged from a low of about 0.2 MG to an overflo~

in excess of 5.3 MG. The peak overflow rates were not found to be

excessive and rates of up to approximately 18.5 MGD were recorded.

From the foregoing results, it has been determined that over-·

flow will occur at the Hudson Street chamber 30 to 40 times per year

based on rainfalls oc~urring 70 to 90 times per year.
The quality of the pollutiona1 load on the river was indicat~d

by the sampling results as being typical domestic sewage, with

an average BOD concentration of 185 mg/l and suspended solids of about

205 mr/!.

More meaningful, than the overflow readings at the Hudson

Street chamber are the composite results of the overflow readings and

analysis combined with Northwest Street, Arch Street and Hudson Street,

In reviewing the results of the Northwest Street, Arch StTeel,

and Hudson Street overflow chambers, it was found that all three chambrrs

are triggered under essentially the same storm flow conditions, and that

the aggregate overflow from the three chambers, under rainfalls of lon~

term duration and high intensi ty, approached abou t 11.4 MG. The peak

overflow rates in the aggregate at these three stations was about 125

MGD. In general, the quality of the effluent discharged into the rivel

waS found to be representative of dilut.e sanitary sewage • 'With indicationS

of high suspended solids where peak overflow rates were substantially

greater than the dry weather flow.
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MONTGOMERY STREET OVERFLOW CHAMBER
The tributary area served by the Montgomery Street overflow

chamber is 667 acres. This area is served entirely by combined sewers.

The average daily flow was found to range seasonally from 2.83

MGD to 3.84 MGD, compared to an estimated theoretical- flow of L 87 MGD

in this dist~ict. It is evident t~at a high infiltration rate exists in

the collection system-., A small area under an urban renewal program has

separate sanitary sewers, but this area is insignificant.
Metering and sampling facilities were installed in this

chamber from February 23, 1975. to June 6, 1975. During this period of

time. rainfall occurred on 20 occasions. The rainfall ranged from only

0.05 inches to a high of ,1. 42 inches. Dut'ing this period of study, 16

overflows were measured or observed to have occurred. Overflows occurred

about 80 percent of the time. It was found that, when the average

rainfall intensity approached or exceeded 0.06 inches per hour. overflow

was likely to occur.
It was observed that the volume of overflow was nominal. rang-

tng from about 0.5 MG to about 5.4 MG per rainfall occurrence. Peak

overflow rates, however, were found to range in excess of 44 MGD, de-

pending upon the intensity of r,he rainfall.
It has been estimated that overflow will occur at this chamber.

S5 to 75 times per year, based upon rainfall occurring 70 to 90 times

per year.
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The sewage flow at the Montgomery Street overflow chamber was

sampled during dry weather conditions and the results indicate primarily

domestic sewage tributary to this charnbe;t',The TSS was found to range

from 10 mg/l to 122 mgll, and the BOD from 29 mg/l to 263 mg/l. The low.

concentrations of TSS and BOD are indicative of the ground water in-

filtration present in the Montgomery Street collection area.

The results of overflow sampling indicated that the waste

concentration was not too severe, with BOD values ranging from about

65 rng/l to 140 mg/l. The suspended solias, likewise, were found to

be nominal, ranging from about 3S to 150 mg/l. The overflow from

Montgomery Street appeared to be a typical, dilute sanitary sewage

with little, if any, industrial waste •
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STRAIGHT STREET OVERFLOW C~BER
The Straight 'Street overflow chamber serves a tributary area

of approximately ltl acres. The area is served by a combined sewer

system. The average daily flow was found to range seasonally from 0.84

MGD to 1.80 MGD. This variation in flow is indicative of the high

infiltration rate in this area, which is typical of combined sewer

systems.
Measurement~ and observations were made at this overflow

dur~ng the time period from February 23. 1975, through June 1. 1975.

Eighteen rainfalls were observed during this period. and it is estimated

that overflow occurred on sixteen of these occasions.

The volume of discharge into the river was not very great

at this station, ranging from.about 0.5 MG to a high of 1.3 MG. However,

the peak flow rates were found to range from as low as 5 MGD to as high

as 40 to 57 MGD.
Based on the foregoing results. it is estimated that overflow

will occur at this location 60 to 75 times per year based on rainfall

occurring 70 to 90 times per year~

Results of sampling taken at this overflow chamber under dry

weather conditions were typical of diluted domestic sewage. The TSS

ranged from 28 mg/l to 298 mg/l and the BOD ranged from 27 mg/l to 330

mg/l.

An analysis ~f the over~low indicated that the BOD ranged fr~

110 mg/l to 313 mg/l and that the suspended solids ranged from 108 to ~4G

mg/l. In general, this area is comprised of residential dwellings, and

the test results are indicative of typi~al domestic sewage overflow

combined with storm water.
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FRANKLIN STREET OVERFLOW CHAMBER
The Franklin Street Dverf1o~ Chamber serves a combined sewer

area of only 2 acres, with only one connection. No overflows were

measured or observed at this chamber during the period of observation

and study, extending from June 29, 1975 to August 7, 1975.
Like the Mulberry Street, West Broad~ay and Bank Street

overflow chambers, t~e Franklin Street chamber is not expected to

overflow under any rainfall condition and can be readily eliminated.
samples taken of the storm floW into the Franklin Street

chamber were found to be somewhat diluted, being mainly storm water.

The average concentration of TSS ~as found to be about 82 mg/
1

and

the BOD to ,be about 133 ~g/l.
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KEEN STREET OVERFLOW CHAMBER
The Keen Street overflow chamber serves a tributary area of

approximately 11 acres. The district is served entirely with combined

sewers. The average daily dry weather flow was found to range season-

ally from 0.33 MGD to D.69 MGD.
Metering facilities were installed in this chamber and ob-

servations were made over a period extending from March 29. 1975 to

August 7. 1975. During this period of. time. 30 rainfalls were ob-

served and overflow occurred on 22 occasions.
It was observed that overflows did occur during periods of

heavy rainfall and high rainfall concentrations. However. the volume

of storm water overflow discharged into the river was found to be

nominal. ranging from a negligible amount to a maximum of 0.6 MG.

The peak overflow rates were found to be approximately 19 MGD.

Based on the foregoing. it is estimated that overflow will

occur at this station 50 to 70 times per year. based on rainfall

occurring 70 to 90 times per year.
Sampling results of the dry weather flow were indicative of

typical domestic sewage, with the average TSS being 155 mg/1 and the

average BOD being 203 mg/l. The results of the overflow analysis

indicated, as expected, a more dilute sewage. The TSS concentration

concentration was found to range from 83 mg/l to 270 mg/l and the BOD

concentration averaged about 15 mg/l.
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Based on the foregoing, it is estimated that overflow will

occur at this chamber 60 to 70 times per year with rainfall occurring'

70 to 90 times per year.
The overflow volume was found to be very small, ranging fron

0.1 to 0.7 MG. The peak rates of overflow were not excessive, althouga

a high storm flow rate of about 9 MGD was measured.

Sampling of the dry weather flow indicated characteristics

typical of domestic sewage. The average TSS was found to be 135 mg/l

and the average BOD to be 188 mg/l.
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Sampling ta~en during overflow conditions indica~ed a BOD

which ranged from 85 mg/l to 283 mg/l. The suspended solids were

found to range from about 20 mg!l to 222 mg/l. The wide range in

sampling was indicative of the extended intensity,as well as duration,

of the rainfall. In other words, during the initial flushes, the con-

centrations of waste were found to be greater than those which occurred

during periods of heavy rainfall of long-term duration.
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BERGAN STREET OVERFLOW CHAMBER
This overflow chamber serves a tributary area of approximately

11 acres. The area is served wi th combined sewers and the average daily

flow was found to be about 0.07 MGD. Measurements and observations of

overflow at this chamber extended over a period of time beginning on

June 12, 1975, and extending through November 8, 1975. During this

~eriod of time, 28 rainfalls occurred and overflows were measured or

observed to have occurred on 25 occasions.
It was observed that the branch interceptor sewer extending

from the Short Street Overflow Chamber to the Bergan Street Chamber ~as

surcharged, resulting in additional overflow at the Bergan Street Chanber.

This was observed to have occurred on some occasions even when no rain-

fall occurred.
Based on the foregoing, it is estimated that overflow will occur

at the Bergan Street chamber 65 to 80 times per year for rainfalls o~urr-

ing 70 to 90 times per year.
The analysis of the dry weather flow at the Bergan Street ~er-

flow chamber indicated erratically high concentrations of TSS and BOD.
The TSS concentration ranged from 84 mg/1 to 3,872 mg/l. The BOD ra~ed

from 70 mg/l to 2,085 mg/l. These high concentrations of pollutants are

attributable to industrial waste discharges in the Bergan Street district.

Sampling results of storm overflows indicated an average T$

concentration of 121 mg/l and an average BOD concentration of 258 mg)L.

These results are somewhat lower than the dry weather results, demon- '

strating the effect of dilution.
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WARREN STREET OVERFLOW CHAMBER
The Warren Street chamber has a tributary area of approx-

imately 81 acres. This area is served by combined sewers. and the

average daily flow was found to vary seasonally from approximately 1.4
MGD to about 1.9 MGD, indicative of the high infiltration rate present

in combined sewers. This chamber serves only the tributary area of 81
acres and is not afiected by the in-line interceptor sewer flow which

serves the Short Street and Bergan Street tributary areas.
Observations and measurements were made of overflow in this

chamber during the period beginning January 29, 1975 and extending

through March 24, 1975. Nine rainfalls occurred during this period of

time, and overflow at the chamber was measured or observed to have

o£curred on seven occasions.
The volume of overflow from this chamber was estimated to

range from a negligible amount to 2.0 MG, with peak overflow rates re.ch-

in~ about 11 MGD.
Based on the foregoing, it is estimated that overflow will

occur at this chamber 55 to 70 times per year with rainfalls occurrinl

70 to 90 times per year.
Samples were taken of the dnr weather flow to obtain the waite

characteristics and they were found to be typical of domestic sewage.

The TSS average concentration was found to be 180 mg!l and the BOD tobe

233 mg/b on an average basis.
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Samples were also taken of the overflou which occurred and

the results indicated the TSS concentration to range from 121 mg!1 to

284 mg/1 and the BOD from 86 mg/1 to 422 mg/l. The high concentrations
, '

of TSS and BOD are representative of the flushing action in combined

sewers occurring at peak rainfall intensity rates.
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SIXTH AVENUE OVERFLOW CHAMBER
The Sixth Avenue overflow chamber has a tributary. area of 50

acres served by combined sewers. The average daily flow at this chamber

was found to vary seasonally from about 0.09 MGD to 0.11 MGD.

Metering and sampling facilities were installed in this chamber

and observations of overflow. were made over the period beginning May 13,

1975 and extending to October 24, 1975. Overflow did not occur at this

chamber due to the lack of excessive combined storm flows. The storm

water from a portion of the tributary area has been separated from the

combined sewers and is conveyed to the river by a storm. sewer on Sixth

Avenue. Therefore. the combined sewage flow is not as great as in other

similar areas. Secondly., the overflow outlet pipe has been c1ogg.ed with

debris and when overflows were about to occur, the clogging prevented a

free outlet, resulting in surcharge at these chambers. In addition, the

main interceptor backs up into the branch sewers, causing surcharging

into the chamber.
It has been estimated, however ,that with the debris removed

from the outlet line, overflows would have occurred on approximately

15 occasions. based on 26 rainfalls observed during the period of study.

It will be noted that this is somewhat less than does occur in other

districts where the combined sewer systems serve the entire tributary

area.
Based an the foregoing. it is estimated that overflow can

occur at the Sixth Avenue ~~amcer from 48 to S~ times ?er yaar, for rainfa~ls

occurring 70 to 90 times oer year.
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Sampling of the sewage flow under dry weather conditions

indicated the presence of industrial waste, with peak TSS and BOD con-

cent rations of q44 mg/1 and 1342 mg/l, respectively. The minimum TSS

reflecting the presence of infiltration in the collection area. Results

of storm sampling indicated a diluted waste", with the TSS ranging from a

low of 64 mg/l to 318 mg/1. The BOD was found to range from 30 mg/l to

145 mg/l.
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EAST FIFTH STREET AND FIFTH AVENUE OVERFLOW CHAMBER

This overflow chamber serves a very small area of approx-

imately 10 acres comprising a few industries. The ave~age daily dry

weather flow waS found to be about 0.13 MGD.
Metering and sampling facilities were installed in the chamber

during the period extending from March 19, 1975,to July 6. 1975. During

this period, overflows were found to have occurred on 14 occasions, with

rainfall o~curring on 18 occasions. The volumetric discharge into the

Passaic River was found to be minimal, ranging from a negligible amoutlt

to abou to. 4 MG. However I the peak overflow rates were .found to range

from 2.2 MGD to 11.5 MGD, depending on the rainfall intensity.

It has been estimated that overflow will occur at this chamber

about SO to 65 times per year, based upon rainfall occurring 70 to 90

times per year.
Sampling ·results of the dry weather flow, tributary to this

chamber, were indicative of low polluting industrial wastes. The TSS

concentrations were found to range from about 22 mg/l to about 288 mg/l .

The BOD concentrations ranged from 12 mg/l to 146 mg/l. The low con-

cent rations of TSS and nOD are indicative of the presence of infiltrali~n

during the non-operational hours of the industries discharging into this

line.
The results of the overflow sampling indicated minimal amou~lS

of pollution being discharged into the river. The TSS concentration was

found to vary from 69 mg/l to 212 mg/l and the BOD varied from 21 mgfL
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to 390 mg/l. The peak concentrations of TSS and BOO are indicative of

the flushing action experienced in combined sewers, due to peak rainfall

intensity.
Investigations of the East Fifth Street collection area indicated

that it would be possible to readily eliminate the storm water connections

to the system, thus eliminating all overflo~ and assuring that the

industrial wastes are delivered into the collection system without

dilution and subsequent overflow into the Passaic River •
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EAST ELEVENTH STREET OVERFLOW CHAMBER
This overflow chamber serves a tributary area of only 104

acres. The collection'system consists of combined sewers. The average

daily dry weather flow was found to be 0.89 MGD.
The metering and sampling facilities were installed in this

chamber and were in service from February 5. 1975, to June 13, 1975,

during which time 24·rainfal1 occurrences were measured or observed.

Twenty-one overflows were measured or observed 'which is indicative and

an 88 percent probability of overflow as a result of rainfall. It was

found that, when the average intensity approached or exceeded 0.03

inches per hour, overflow was likely to occur.
The volume o~ overflow from thia chamber was found to be

nominal, ranging from a low of about 0.1 MG to a high of 5.0 MG.

However, the peak overflow rates were found to be in excess of 40 MGD

for several storms, where high rates of rainfall intensity occurred. It

was observed--and this was noted at other overflow stations--that

rainfalls of relatively short-term duration but of very high intensity,

would result in peak overflow rates, but in nominal volumetric dischroges

because of the short time-duration of the storms. On the other hand.

rainfalls of modest intensity but of long-term duration resulted in

modest peak overflow rates and higher volumetric discharges.

It has been estimated that from 70 to 90 rainfall occurrenas

are likely in the average year which will cause an overflow at this

chamber about 50 to 70 times.
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Dry weather sampling of the sewage flow at this overflow

chamber indicated the presence of industrial wastes, as well as domes,tic

sewage. The TSSwas found to range from 36 mg/l to 446 mg/l and the

BOD ranged from 13 mg/l to 485 mg/l. The low concentration of TSS and

BOD is indicative of the groundwater infiltration present in the East

Eleventh Street collection area.
The pollutional loading of the overflow was found to be

nominal at this station, with the BOD ranging from 21 mg/l to a high of

125 mg/l, indicative of the effect of dilution at this chamber. The

suspended solids in the overflow were likewise found to be nominal,

ranging from about 23 mg/1 to 129 mg/l.
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EAST 12TH STREET AND FOURTH AVENUE OVERFLOW CJ{AMBER

This overflow chamber serves an area of approximately 19 acres

comprising a combined sewer system. The average daily dry weather flow

was found to be 0.27 MGD.
Metering and sampling facilities were installed and observa-

tions were carried out at this overflow chamber for the period beginning

May 16, 1975 and exte~ding to November 13, 1975. During this period of

time, rainfall occurred on 37 occasions and it is estimated that over-

flows occurred on 28 of those occasions.
The overflow volume at this chamber was found to be minimal,

ranging from a neg1igi'ule amount to 0.20 MG·. Peak overflo~ rates vlere

found to be about 12.5 MGD.
Based on the foregoing, it is estimated that overflow will

occur at this chamber from 50 to 70 times per year if rairi~all occurs

70 to 90 times per year.
Sampling results of the dry weather daily flow indicated the

presence of industrial waste but not in high concentrations. The TSS
.concentration at minimum daily flow periods was found to be negligible,

and at peak daily flows it was found to be as high as 184 mg!l. Like-

wise, the BOD concentration was found to be as low as 41 mg/l and as

high as 444 mg!l, respectively-
Automatic sampling was very difficult to achieve in this

chamber because of the condensation conditions which prevail. These

conditions, created by the discharge of steam or hot water which probably

exceed the limitations of discharge into tje collsction system, impaired
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the sampling of the overflow. Therefore, sampling of the storm flow at

this location was accomplished manually. The results of the manual

sampling indicated a relatively low concentration of TSS. averaging

47 mg/l and a high concentration of BOD. averaging 649 mg/l. It is eVLdent

that the sampling was carried out during periods of peak industrial

discharge, resulting in minimal dilution due to storm water.
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The dry weather flow waste characteristics are representative

of industrial waste in nominal concentration. The average TSS con-

centration was found to be about 92 mg/l and the BOD; 443 mg/l.

Samples were also taken of the overflows which occurred at

this chamber and the following are typical of the res~lts obtained. The

peak pollution loadings occurred shortly after the beginning of the

rainfall with TSS concentrations as high as 492 mg/l, and with a BOD cone en-

tration of 129 mg/1. These high pollution loadings are indicative of
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the flushing action present in l:ombined se'Wers. The pollution 'Was found

to decrease a's rainfall continued; the TSS decreased to a low of 4 mg/l

and the BOD to a low 30 mg!l.
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THIRD AVENUE OVERFLOW CHAMBER
The Third Avenue overflow chamber has a tributary area of

approximately 7"3 acres. This district is served entirely by combined

sewers. The average daily flow was found to be about 0.7 MGD.
Metering ~nd sampling facilities were installed in this chamber

for the period beginning February 12, 1975 and extending through July 9,
1975. During this pe~iod of time. rainfall occurred on 15 occasions.

Overflow has been estimated to have occurred appr~ximatelY 13 times

during this time period.
The volumetric overflow to the Passaic River was estimated to

range from 0.2 MG to 0.7 MG. The peak overflow rates were measured as

high as 20.8 MGD.
It is estim~ted that overflow will occur at this chamber from

60 to 80 times per year based on rainfall occurring 70 to 90 times per

year.
The results of the sampling of the dry weather flow indicated

the presence of industrial waste intermingled with domestic waste. The

average TSS concentration was found to be 316 mgJl and the average COD

concentration 1050 mg/l.
Sampling of the overflow also indicated that the ~aste water

characteristics reflected the industrial waste in this tributary district.

The sampling results were representative of a diluted sewage. The TSS

cQncentrations ranged from 17 mgJl to 644 mgJl, and the BOD averaged 27

mgJi.
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TENTH AVENUE AND EAST THIRTY-THIRD STREET OVERFLOW CHAMBER

This overflow chamber serves a tributary area of 699 acres all

of which are served entirely by combined sewers.
The average daily dry weather flow was found to range from

5.34 MGD to 6.70 MGD, seasonally. Compared to the estimated theoreticaL

flow of 2.65 MGD; it is evident that a high infiltration rate exists in

the collection system •. This condition is typical of combined sewers

which were constructed-with the intent of allowing extraneous water to

enter the system.
The metering facilities and sampling equipment for this over-

flow chamber were in service beginning on December 7, 1974, and extend1ng

through June 6, 1975.
During this period of metering and observation, 34 rainfalls

occurred with observed or metered overflows on 23 occasions. Thus,

overflows occurred about 68 percent of the time that rainfall occurred.

Again, the overflows were related to rainfall duration and intensity. h
general, no overflow would occur if the rainfall intensity was about

0.025 inches per hour, or less. At 8 rainfall intensity of 0.04 inches

per hour or more, overflows would occur, and their duration was found ~

be generally the same as the duration of the rainfall period. Thus,

overflow duration generally did not exceed the period of rainfall.

It was found that the volume of overflow was not very great

and ranged from only about 0.2 MG to about 6.6 MG. However, the peak

rates of overflow were found to be very high and ranged from about 6

MGD to over 90 MGD, with the majority being in the range of 60 to 70

MGD, depending upon rainfall intensity .
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Based upon observations at this chamber, it would appear

that about 50 to 70 overflows a~e likely to occur per year, for 70 to

90 rainfall occurrences per year.
The pollutionai discharge at this chamber was found to be very

high. In general, the suspended solids we~e in the range of 300 mg!l

and higher, which appeared to be indicative of the flushing action re-

sulting from peak distharges during storm flow conditions. The BOD

readings were not found to be excessive and were somewhat mo~e dilute

than found in other overflow chambers, with values ranging from a low of

about 75 mg!l to a high of about 20'0 mg!l. The results of this study

indicated that the Tenth Avenue and East Thirty-Third Street overflow vas

comprised of a mixture of storm water and domestic sewage with little

industrial wastes, as compared with the findings at the Market Street over-

flow chamber.
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20TH AVENUE OVERFLOW CHAMBER
The 20th Avenue overflow chamber serves an area of about 96

acres. The area is served entirely with combined sewers and the average

daily flow was found to be only 0.13 MGD.

Metering and sampling facilities were installed in this chamber

beginning on April 24, 1975, and eKtending through October 24, 1975.

During this period of time, rainfall occurred on 24 occasions and

overflows are estimated to have occurred approximately 16 times. The

volume of overflow to the river was found to be minimal, ranging from

0.1 MG to 0.3 MG, with peak rates of overflow approximating 16.5 MGD.

It is estimated "that overflow will occur at this chamber from

45 to 60 times per year based on rainfall occurring 70 to 90 times per

year.
The waste characteristics of the dry weather flow are io-

dicative of industrial sewage, primarily. The BOD was found to average

approximately 1028 mg/l and the T55, 79 mg/l.
The results of sampling of overflow reflect the dilution

effect of storm water comingling with the sanitary wastes. The initial

TSS concentration was found to be 1227 mg/.1, reflecting the street

washing resulting from heavy rainfall. As the rainfall continued, the

TS5 concentration was found to decrease to 80 mg/l, The BOD concentration

was found to average 389 mg/l throughout the rainfall.
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MARKET STREET OVERFLOW CHAMBE~
The Market Street overflow serves a tributary area of approx-

imate1y 1.487 acres, all of which are provided with a combined sewer

system. The theoretical dry weather flow in this tributary area was

determined to be approximately 7.5 MGD. whereas the actual dry weather

flow was found to be approximately 13.6 MGD. Under wet weather months,

the average daily flow' was found to be approximately 16.2 MGD. From the

above, it is obvious that very high infiltration occurs in the Market

Street area, which 1s attributed to the type of construction of the com-

bined sewer system and the high water table in this area.

" Under storm flow conditions, it was found that this overflow

is activated with essentially every rain.

The" Market Street overflow chamber is an o.utlet for the com-

bined sewer system of downtown ?aterson. The discharge into the

Passaic River from this chamber is located near the Market Street Bridge.

In recent years, the City of Paterson constructed nine over-

flow chambers located within the downtown area to provide relief from

surcharge of the existing inadequate system. These nine overflow

chambers discharge into a relief line which carries the combined over-

flow directly into the Passaic River. The largest and most important

overflow chamber is located in the intersection of Vreeland Avenue and

19th Avenue at"East 36th Street. This chamber is located at a point

where a 72-inch diameter sewer is connected to an 84-inch diameter sew~

at said intersection. The overflow chamber was constructed by cutting
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a twenty-foot long section out of the 72-inch diameter pipe, thus creating

a side overflow weir. The chamber discharges into a gO-inch diameter

outlet sewer, which extends from the intersection of Vreeland Avenue and

19th Avenue to the Passaic River. The overflow chamber operates automatically

whenever the flow in the 72-inch diameter pipe is at a depth greater

than the weir elevation, which is only about 4 inches above the nominal
...

daily high water sewage flow in the existing line. Observations made in

the field indicate that·this chamber operates with every rainfall,

coincidentally with, and possibly prior to, the overflow which was

measured and sampled at the Market Street outlet. In addition to this

overflow chamber, eight other chambers are located in the downtown

district of Paterson, of which seven are located in Trenton Avenue,

and another is located at the intersection'of Vernon Avenue and Maryland

Avenue. These overflows likewise were found to be operating automatically

and discharging into relief lines constructed for this purpose to discharge

the overflow into the Passaic River. The outlet line discharges into

the Passaic River near Maryland Avenue.
The metering z-;-.d s8i!!plingfacilitias which were instal1~c in ::arket

S~reet, Paterson. wer~ in service fro~ a ?eriod'~eginnin~ ~ecem~~r 7, 1974,

through April 24. 1975. Thus. for a period of approximately five months,

0bservations were made of overflow at this chamber. Twenty-four rainfall~

occurred during the period of metering and observation of various time-

durations and raiofall intensity. Overflow occurred at this chamber

approximately twentY-0netimes. No overflow occurred when rainfall was
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very light~ with intensities of approximately 0.01 to 0.05 inches per

hour. However, at intensities generally,of about 0.06 inches per hour,

or more~ overflow occurred. An examination of the records of rainfall

indicated that a majority o,f the. rainfall intensities during the period

of observation ranged from 0.05 to about 0.10 inches per hour and~ of

course~overflow occurred under these conditions.

The volume of overflow was not very high~ and this was attributed

to the fact that the overflow facilities constructed by the City of

Paterson probably discharged an amount equal to or more than the overflow

observed at this chamber. The volume of overflow for most of the storms

ranged from about 5 MG to as high as 15 MG. Peak rates of discharge

generally ranged from about 60 to 90 MGD during the storms of severe

rainfall intensity.
Based upon the observations, it appears that 60 to 75 over-

flows per year can be anticipated at this overflow chamber dependent

upon the number of times that rainfall occurs. In general. overflow is'

likely to occur approximately 80 to 90 percent of the time that rainfall

occurs.
The quality of the overflow was determined by sampling and

testing during some.of the overflow occurrences. It was observed that

there was an extreme variation in the quality of the overflow and, in

general, the average quality is considered to be objectionable with BOD

values averaging from about 159 mg/l to 545 mg/l. Likewise, the sus-

pended solids were found to be extremely high and~ in general, the

quali ty of the overflow is indica·tive of highly polluted water .
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CLIFTON-PASSAIC-RUTHERFORD AREA OVERFLOWS
'Extent of Area and Peak Overflow Ra1;es

Five Active and eight Inactive overflows were observed and studied

in the C1ifton-Passaic-Rutherford Area, which is generally the "midd]e"

area of the PVSC system. An overflow condition was only recorded at

twO of the Active overflows .(Washington Avenue and Stewart Avenue

overflows). No overflow condition during rainfall periods was observed

at the other three Active overflows.
These overflows· are located along the PVSC branch interceptor

sewers adjacent to the Passaic River in this area. The branch inter~p-

tor sewers in this midd~e area extend a distance of approximately

5.8 miles on the easterly side of the Passaic River.
The five active overflows serve a total tributary area of appron-

mare1y 513 acres. Of this area, only 71 acres are served by combined san i-

cary and storm sewer systems. The balance is served by separate san±ary

systems. The capacity of the sewer systems in these districts has ben

estimated to be approximately 60 Million Gallons per Day (MGD).

The estimated average daily dry weather flow in the sewer systen

in this middle area was found to be about 2.3 MGD. During ~et weathe

months, when the groundwater table is high, the average daily dry weahe~

flow (when no rainfall occurs) was estimated to be approximately

3.0 MGD. This indicates that groundwater infiltration of approximatey

0.7 MGD prevails in the collection system of the Clifton-Passaic-

Rutherford Area.
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This infiltration occurs mainly in separate sanitary sewer systems, since

only about 15 per cent of the area is served by combined sewers.

The total estimated piping of combined sewers in the Clifton-

Passaic-Rutherford Area which is served with combined sewers and whith

is tributary to the PVSC branch interceptor sewers, is approximately

twO miles or 10,000 linear feet. It has been estimated that the cost

of construction of separate sanitary sewers for this middle area would

be approximately $1.5 million.
However, the combined sewers in this area are not the major

contributors of the suspected infiltration. The two overflows on con-

bined sewers exhibited fa1rly uniform flow throughout the dry and wet

weather periods.
Most of the suspected infiltration in this area is associated ~th

the area tributary to the Dundee Island overflow. In this area, the

dry weather flow ranged from 1.98 MGD to 2.61 MGD during dry and wet

weather months, respectively. This area is served by a separate santaLry

sewer system.
The five Active overflow chambers in the Clifton-Passaic-Ruthetfo~d

Area are served by drainage areas ranging in size from 34 acres to IS

large as 195 acres. The aggregate capacity of the combined and

sanitary sewer pipelines which serve these tributary sewer areas h~

been estimated to be about 60 MGD. The estimated aggregate capaci~ o.
the overflow pipes from the chambers to the river has also been est!ma"ted

to be about 60 MGD. For the two overflows on combined systems, this
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Overflow Measurements
During the period of observation and study of each of the

Active overflow chambers, approximately 12 to 19 rainfalls were observed.

Depth-recording gauges were installed in essentially all of the Active

chambers. and measurements and sampling of overflow were unt;l.ertaken.

Sampling during both dry weather periods and during storm flows was

undertaken at the Inactive overflows.
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Overflo"
Location

TABLE 3

TAllULATIPN OF ,VSC OVERFLOWS IN THE CLIFTON-PASSAIC-RUTHERFoao ~EA

Estimated Maximum
Estimated Maximum Peak

Maximum Overflolol, Recorded Maximum

Dl$eharglil: Tributary ,. % of .A:J:ea DRY WEATHER FLOW Storm Capacity Overflo" Ovet'floW"
Permit Aras "ith Combined Dry Weather Wet Weather Capacity to River to River Observed
Nuaber (Acres) Sewers Honths (HGD) Hon.hs (HeD) ~ ~ (MGD) (MG)

070/Q-002 195 None (2) 1.98 2.61 5.8 1. 0 (isc.) No OverHo;" (I)

On/ll-002 96 None (2) 0.09. 0.09 3.1 2.2 No Ovedlolol

073/R-003 151 None (2) 0.14 0.15 2.0 3.8 No' Ovorflow

017 (K-OOI 34 100 0.05 0.06 19.6 19.6 8.7 0.4

018/K-002 -E. 100 0.06 '0.07 12..:1. 33.5 ~ U

513 2.33 2.98 60.4 60.1 13.7 0.5

~:

Dundee Island. Passaic

Pierrepont Avenue, Rutberford

Rutherford Avenue, Rutherford

St~wart Avenue, Kearny

Washington Avenue, Kearny

TOTAL

Inactive:
Garden State Paper Co •• Garfield 009/G-001 Industrial None 7.60 8.90 - Inacti.ve ~

Wallington Pump Sea •• Wallington DOS 2,524 Non'e (2) 8.43 10.56 - inacc ive -

Paasaic Tail Race, Passaic 069/Q-001 6 None (2) 0.10 0.10 - Inactive -
Ladi Force Kain, Passaic 027/L-OOl 3,246 None (2) 5.41 5.52 Force Main - Inactive -

Woodward Avenue, Rutherford 071/R-001 206 No-ne (1) 0.19 0.20 - lnac.tiv~ -
Yantacav Str~@t~ Clifton ·003 Kain PVSC Lin~ Overflolol 99.20 122.00 - lnact.lvt: -
Yarttacaw Puaping Station. CIHton 004 1,359 None (2) 3.10 3.80 - Inac.ti.ve: -

North Arlingtoo Overflow 006 560 None (2) 0.93 1.38 - Inactive

{ll Sur~har2ed due to obstructQd outfaLl.

(2) Area served with separate sanftary s~e,s

TIERRA-B-007874



I;,",,::':':'''',,''~:''.",

)5
~:',.~":,,':'
-,' ,

!l

Il,-'
•I
I
II
II
~(

I

-
I
I
I
I
I

I

BLSoN T, KILLAM ASSOCIATES.INC,

The results of these studies and measurements indicate that

the maximum recorded overflow to the river from the five Active

chambers during this period of study was at the peak rate of approxi-

mately 14 MGD. However, this overflow rate was of short-term duration and

does not reflect the volume of overflow discharged into the river.

The volume of overflow from the five Active overflow chambers
,",

was 'determined to be only about 500,000 gallons during this period of

observation and study under the maximum storm flows observed (not all

simultaneously).
It has been found that only two of the five Active overflow

stations are served by combined sewers (the Washington Avenue ,and

Stewart Avenue chambers inK~arny).' These chambers respond to a

rainfall of approximately one inch occcuring in a 24-hour period,

or at an average intensity of about 0.04 inches per hour. The remaining

three Active chambers are all tributary to areas served by separate

sanitary sewer systems (Pierrepont Avenue, Rutherford Avenue, and

Dundee Island).
It was found that the overflow rates of discharge were of

short-term duration and generally responded directly to the rainfall.

In other words, the overflows generally ceased, following the cessation

of rainfall. The aggregate ()verflow to the Passaic River in the Clifton-

Passaic-Rutherford Area under maximum storm flow conditions observed

is a very small part of the total system overflow.
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and during periods of rainfall, or storm flow, to effect sewage

quality comparisons.
For the Inactive overflow chambers, three chambers are

located adjacent to pumping stations and are activated only during

emergency conditions for relief of any localized flooding or for

maintenance purposes. One overflow is located on the North Arlington-

Kearny branch interceptor where it crosses the Passaic River for con-

nection to the PVSC main interceptor. One overflow is located on the

Lodi Force Main to serve as possible relief for this line, in the

vicinity of the Wallington Pumping Station. One overflow serves a

line which emanates from a single industrial source (Garden State
. .Paper Company, Garfield). Another overflow serves a very limited area

of six acres (Passaic Tail, Race) located just north of the Wallington

pumping Station in Passaic.

Individual Overflow Chambers

A brief description has been prepared of each of the over-

flow chambers setting forth, in summary form, the results of the

observations and study. These descriptions follow.
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DUNDEE ISLAND OVERFLOW CHAMBER, PASSAIC

The Dundee Island overflow chamber serving this district of

195 acres is essentially residential in nature, with primarily sanitary

floW. The estimated dry weather flow is about 2.0 MGD during the dry

weather months, and about 2.6 MGD during wet weather months, reflecting

a possible infiltration rate of about 0.6 MGD.
Metering and sampling facilities were installed in this chamber

commencing September 12, 1975 and continuing through November 13, 1975.

During this time, rainfall occurred on twelve occasions. However, no

actual overflows were able to be recorded at this chamber.

Examination of the outflow line from the upstream manhole

disclosed that the outfall line is plugged or obstructed~ The exact

outfall point of the outf~ll line was not able to be determined, since

the expected point of exit to the river is covered with debris. This

situation was reported to PVSC. No freeboard overflow was found to occur,

only surcharging, thus no valid metering results were able to be obtained •

However, sampling was performed during rainfall conditions, although no

overflow occurred.
Samples taken of the dry weather flow showed that total suspended

solids averaged 178 mg/l, with a BOD concentration averaging 218 mg/l,

which is indicative of domestic sewage. During storm flow conditions,

the total suspended solids averaged 109 mg/l and the BOD concentration

averaged 164 mg/l, which is indicative of the dilution effect due to

storm flows.
The sewer system tributary to this overflow is a separate
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sanitary system. Consequently, no overflow is necessary, as would be

required for combined flows. Whatever high flows which occur during

rai::lfallperiods are caused by illegal infiltration/inflow, which should

be eliminated with future evaluations. It would appear that once these

e~raneous flows are eliminated, this overflow can then, in turn, be

eliminated as an overflow point 1nto the Passaic River.
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PIERREPONT AVENUE OVERFLOW CHAMBER, RUTHERFORD
This overflow chamber serves a drainage area of about 96 acres.

The area is served with separate sanitary sewers. It has been estimated

that the dry weather flow is about 0.09 MGD during both dry and wet weather

months.
Metering and sampling facilities were installed in this chamber

commencing on July 12, 1975 and continuing through October 12, 1975. During

,this period of time, eighteen rainfalls were recorded; however, no over-

flows were observed. Blank metering charts were obtained which verify

this absence of an overflow condition.
However, samples of storm flow were taken during rainfall

conditions, although nO overflow occurred. These samples showed that

total suspended solids averaged 197 mg/l and BOD averaged 144 mg/l.

Samples of the dry weather flow indicated an average sewage strength fot

suspended solids of about 50 mg/l, and for BOD the average concentration

was 15 mg/l. These values are typical of very dilute sewage.

Since the flow to this chamber is low and is sanitary flow, tke

lines upstream should be 'checked for any possible storm connections, am

the connections eliminated. This overflow, in turn, may then be elimimted.
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RUTHERFORD AVENUE OVERFLOW CHAMBER, RUTHERFORD

This overflow chamber serves a drainage area of about 151 acres.

The area is served with separate sanitary sewers. It has been estimated

that the dry weather flow is about 0.14 MGD during both dry and wet weather

months.
Metering and sampling facilities were installed in this chamber

commencing on August .24, 1975 and continuing through October 19, 1975.

During this period of time, thirteen rainfalls were recordedj however, no

overflows were observed. Blank metering charts were obtained which verify

this absence of an overflow condition.
However, samples of storm flow were taken during rainfall

conditions, ·although no overflow occurred. These samples showed total

suspended solids averaging 215 mg/l and a BOD averaging 151 mg/l. Samples

of the dry weather flow indicated an average sewage strength for suspended

solids of about 176 mg/l, and for BOD the average concentration was 135 ~/l.

These values are typical of domestic sewage.
Since the flow to this chamber is low and is sanitary flow, the

lines upstream should be checked for any possible storm connections, and

the connections eliminated. This overflow, in turn, may then be elimina.ted.

J
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STEWART AVENUE OVERFLOW CHAMBER. KEARNY

This overflow chamber serves a tributary area of only 34 acres.

The area is provided entirely ~ith combined se~ers. The average daily

dry weather flow was estimated to be about 0.06 MGD during both dry and

wet weather months •
Metering and sampling facilities were installed in this chamber

beginning August 6, 1975, and extending through October 24. 1975. During

this period of observation, thirteen rainfalls occurred and overflows

are estimated to have occurred on eleven occasions. It has been estimated

that overflow will occur at this chamber about 60 to 75 times per year,

based upon rainfall occurrences of 70 to 90 times per year.
It was found that approximately 0.06 inches per hour of average

rainfall intensity was required to cause overflow. The volume of overflow

was found to range from 0.1 to 0.4 MG. However, the peak storm water

overflow rate has reached 14 MGD.
Sampling of the dry weather sewage at this chamber showed that

suspended solids concentrations averaged 255 mg!l and BOD averaged about

271mg/l. This area is primarily residential in nature.

The sampling of the storm water overflow showed that total

suspended solids concentrations averaged 144 mg!l and BOD values averaged

only 36 mg!l. The lower wastewater characteristics for BOD are attributed

to the dilution effect in tilis district due to storm floWS.
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WASHINGTON AVENUE OVERFLOW CHAMBER, KEARNY
The Washington Avenue overflow chamber serves a tributary area

of about 37 acres, all of which are provided with a combined sewer system.

The estimated dry weather flow was found to range from about 0.06 to 0.07

MGDduring dry and wet weather months. respectively.
Under storm flow conditions in the collection system, it was

found that this overflow was activated with essentially rainfalls of

intermediate intensity.
Metering and sampling facilities were installed and maintained in

this chamber commencing on June 5, 1975, and continuing through August 7.

1975. During this period of time. sixteen rainfall occurrences were

observed. The total rainfall ranged from as little as 0.10 inches to as

much as 2.55 inches. During this period of observation (which happened

to fall at a time of especially heavy rainfalls), it was determined that

fif~een overflows occurred at this chamber. It was found that, when the

average rainfall intensity approached or exceeded about 0.07 to 0.09

inches per hour, overflow was likely to occur.
It was observed that the volumetric overflow was minimal, rangi~

from a negligible amount to about 0.1 MG. Peak overflow rates were found

to reach 5 MGD.
The results of sampling during non-rainfall conditions showed

total suspended solids concentrations averaging about 122 mg/l. while BOD

concentrations averaged over 300 mg/l. Sampling during times of storm

flow indicated that total suspended solids averaged about 314 mg/l and BO)

concentrations averaged about 68 mg/l. The higher total suspended solids
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values during storm flow were indicative of concentrated pollution due to

the flushing action, which is typical of the sewage in combined sewer systems.

The lower BOD concentrations during storm flow are attributed to the dilution

effect of the increased flow.
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GARDEN STATE PAPER COMPANY OVERFLOW CHAMBER, GARFIELD

The Garden State Paper Company overflow chamber is located in the

vicinity of the driveway entrance to the Garden State Paper Company in the

City of Garfield, over a 30-inch circular cast iron force main interceptor

which serves the paper company plant. This interceptor leaves the plant

premises and crosses the Passaic River for connection with the PVSC main

interceptor, on the westerly side of the Passaic River in this area. A

manually operated by-pass gate controls any overflow from this point, which

is directed through a 24-inch circular cast iron outfall line to an outfall

point at the easterly shoreline eithe'Passaic River, just south of the

plant entrance.

The tributary flow, which is the total plant industrial flow in

this individual line, ranged from 7.6 MGD during dry weather months to

8.,9 MGD during the wet weather 1l1Ooths. However, this difference in

readings between the dry and wet weather months is due to variations in

plant activity, rather than excessive infiltration in the line, since the

line is a cast iron main. The extent of any infiltration in this area

will be borne out with further investigation.

This overflow is classified as Inactive by PVSC. Accordingly,

no metering facilitie~ were installed at this location and no results can

be presented on overflow rates~ other than an estimate that, with a full

by-pass. the overflow at this pqint would range from the 7.6 to 8.9 MGD

of reported plant flow.

Sampling of the sewage flow. however. was obtained during both

dry weather flow periods and during periods of rainfall activity in the area.
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Sampling of the dry weather flow (during pe~iods of no rainfall) showed

thattotaJ. suspended solids averaged 2108 mg/l. sampling of the sewage

flow during rainfall conditions, through the chamber screening at the

siphon inlet chamber over the plant force main. showed that total

suspended ~olids averaged 2301 mg/l, and BOD values averaged about 1064

mg/l.' There was very little difference between suspended solids durins

dry weather flow periods an~ during storm flow periods (or rather

periods of rainfall activii:yin the area). and this can be expected

because the line is a force main.
This overflow is intended only for emergency use. and as.such

is classified as Inactive by PVSC.

98

TIERRA-B-007887



•
II
I
I
I
I
---

ELSON T. KILLAM ASSOCIA.TES. INC,

WALLINGTON PUMPING STATION OVERFLOW, WALLINGTON
The Wallington Pumping Station overflow is located in the Borough

of Wallington at a point just north of the inlet where the two siphon lines

of, the Garfield-Wallington-Passaic branch interceptor sewer begin to

cross the Passaic River, prior to entering the Wallington Pumping Station.

The manual slide gate located at a concrete headwall controls the overflow

at the pier and bulkhead lirie of the river at this point. The outfall

line from the inlet siphon chamber consists of a 48-inch round corrugated

metal pipe. The tributary area associated with this overflow is about

2,524 acres, which is served by separate sanitary sewers along this branch

interceptor.

The average daily dry weather flow in the tributary area ~as

measured to be about 8.4'MGD during dry weather months and about 10.6 MGD

during the wet weather months, reflecting a possible infiltration rate o£

about 2.2 MGD.

This overflow is classified as Inactive by PVSC. Accordingly,

no metering facilities were installed and no results are presented hereirl

on overflow rates.

However, sampling of the sewage flow was obtained at the si.phon

inlet chamber during· both dry weather flow periods and during periods of

storm flow. Sampling of the dry weather flow showed that total suspended

solids concentrations averaged about 293 mg/l and BOD values averaged

624 mg/l. Sampling during storm flow showed that total suspended so1.ids

averaged about 134 mg/l, and BOD concentrations averaged 331 mg/1. T1Les~

latter results reflect the dilution effect of the storm flo......s. The high
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BOD values are due to the industrial portions of this sewage.

This overflow is available as possible relief for the entire

Garfield-Wa11ington-Passaic branch interceptor, and as such, is only

intended for use during emergency situations, for maintenance purposes,

etc.
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PASSAIC TAIL RAC~ OVERFLOW. PASSAIC
The Passaic Tail Race Overflow is located just north of the

Wallington pumping Station. along the westerly shore of the Passaic River.

in Passaic. This overflow serves as relief for the Tail Race line, which

consists of a sanitary sewer running in a north-south direction along the

westerly shore of the Passaic River for a distance of about 1,250 feet,

north of the Wallington Pumping Station.
The overfloW' line itself is a short section of pipe about twenty,

feet in length. constructed at right angles from a sanitary sewer manhole

over the Passaic Tail Race, and leading to a: concrete headwall outfall

point on the edge of the river. A 12-inch manual slide gate controls

the overflow. The area tributary to the overflow to the Tail Race line

at this point is only about 6 acres.
The average daily dry weather flow was found to be about 0.1 Men

during both dry and wet weather months. This overflow is.classified

as Inactive by PVSC. Accordingly. metering facilities were not installed

and no results are presented herein on overflow rates.
However, sampling of the sewage flow was obtained at the sanitl~

sewer chamber, at the point where the outfall line is constructed at ri~t

angles to the Passaic Tail Race line. Sampling was obtained during both

dry weather flow periods and during periods of storm f.low• Sampling durln g

dry weather periods showed that total suspended solids averaged on~y 27

mg/1, with BOD concentrat~ons averaging only 30 mg/l.

Sampling taken during storm flow conditions at this location

showed that total 9uspended solids averaged only about 22 mg/1, and BOD
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values averaged only about 25 mg!l. The sewage at this location is

strictly sanitary sewage, with very low concentrations due to dilution.

This overflow point is very minimal in terms of importance to

the system and could be eliudnated. However, in the event that industrtal

development in this area is re-established in future years, this overflow

should possibly be kept intact to serve the Tail Race line at this point.

The overflow is intended to be used for emergency relief'purposes, or

for maintenance purposes.
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LOD! FORCE MAIN OVERFLOW, PASSAIC
The Lodi Force Main overflow is located at the point where the

Lodi Force Main reaches the westerly shore of the Passaic River. just

ahead of the Lodi Venturi Meter. adjacent to the Wallington pumping

St~tion in Passaic. The outfall line for the overflow consists of a 24-inch

cast iron pipe leading to a concrete headwall and manual flap gate on the

westerly shore of the Passaic River, adjacent to the Wallington pumping

Station. Being sO situated. this overflow can bypass the entire Lodi

Force Main flow. which consists of separate sanitary sewage.
The tributary area associated with this overflow is about 3,246

acres. serving the municipaLities of Saddle Brook, South Hackensack, Lod!,

and a portion of Wood-Ridge. The average daily dry weather f~ow associated

with this tributary area was found to be about 5.41 MGD during the dry

weather monthS, and about 5.52 MGD during the wet weather months.

This overflow is classified as Inactive by PVSC. Accordingly,

no metering facilities were installed on the force main and no results

are presented herein on overflow rates.
However,' sampling of the sewage flow was obtained during both

dry weather flow periods and during storm floW periods. The sewage samp~es

were taken at the wet wells for the two pumping stations which are the

major contributors to the sanitary sewage flowing in the Lodi Force Main-

These pumping stations were t!l:eMayhill Street statiQn in Saddle Brook,

and the Richmond Station- in Lodi.
Sampling of the dry weather floW showed a total suspended

solids average of 172 mg!l, and BOD values averaging 189 mg!l. Samples
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taken during storm flow conditions indicated total suspended solids

averaging 187 mg/l. No BOD results were obtained from the storm sampleS.

This overflow is only used for purposes of emergency relief,

for possible localized flooding conditions, or for maintenance purposes.
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WOODWARD AVENUE OVERFLOW CHAMBER, RUTHERFORD

The woodward Avenue overflow chamber serves a sewer district

of 206 acres. The area is residential in nature and is served entirely

by sanitary sewers. The estimated average daily flow during both dry and

wet weather months waS about 0.19 and 0.20 MGD, respectively.
The overflow outfall line to the Passaic River was found to be

obstructed somewhere between the tide gate chamber and the outfall point.

The tide gate chamber was filled with water from a fire hose and the

outfall point at the river was inspected for signs of flow; however, none

waS observed'. Therefore. this overflow has been classified as Inactive

by PVSC. No floW metering facilities were installed in this overflow

chamber. Therefore, no. results are presented on overflow rates.
Sampling of the flow was performed. however, during both dry

weather periods and periods of storm flow. The dry weather sampling

showed that total suspended solids averaged about 247 mg!l, with BOD values

averaging about 393 mg/l. The samples taken during storm flow showed that

total suspended solids averaged 135 mg! 1 and BOD aver~ged 139 mg/I. These

latter concentrations reflect the dilution effect due to the storm flows.
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YANTACAW STREET OVERFLOW. CLIFTON
The Yantacaw Street overflow is located in the City of Clifton

on the inlet siphon chamber where the PVSC main interceptor crosses the

Third River, adjacent to the Yantacaw pumping Station. A manual slide

gate controls the overflow at this point. The outfall consists of two

5'_611 by 6'-0" arched concrete conduits which can conduct the overflow

to an excavated channel leading to the Third River, and thence to the

Passaic River. Being so situated, this overflow can bypass the entire

floW upstream of this point tributary to the PVSC main and branch inter-

ceptor system all the way to its northern terminus in the City of Paterson.

This tributary area is about thirty-eight square miles. The average daily

dry weather flow was 99 MGD during dry weather months and 122 MGD during

wet weather months for this 'entire upstream tributary area.
This overflow is classified as inactive by PVSC. Accordingly,

no metering facilities were installed and no results are presented herein

on overflow rates.
However, sampling of the sewage flow was obtained dUTing both

dry weather flow periods and storm flow conditions. The sampling of the

dry weather flow showed total suspended solids concentrations averaging

538 mg/l and BOD values averaging 280 mg!l.
Sampling of the sewage flow during storm conditions sho~ed that

total suspended solids averaged 451 mg!l, and that BOO values averaged

259 mg!l. Dependent upon the time of sampling. the higher values indi-

cated herein for the storm sampling would tend to reflect concentrations

due to flushing action.
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This overflow should be maintained, as is, for both emergency

relief and maintenance purposes.
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YANTACAW pUMPING STATION OVERFLOW. CLIFTON
The Yantacaw pumping Station overflow is located at the Yantacaw

.pumping Station in Clifton. This overflow is a relief line for the

Rutherford-Lyndhurst branch intercepting sewer at the point where this

branch interceptor crosses th~ Passaic River and enters the Yantacaw

pumping Station. A manual slide gate controls the overflow at this point,

which is through a 30-inch circular outfall line to an excavated overflow

channel leading from the vicin:lty of the pumping station to the Third River.

and thence to the Passaic River. This overflow can bypass all of the flow

entering the Yantacaw pumping Station through the Rutherford-Lyndhurst

branch intercepting sewer.
The tributary area associated with the branch interceptor is

about 1.359 acres. all of which consists of separate sanitary sewers. The

average daily dry weather flow at this point was found to be about 3.1 MGD

during dry weather months and about 3.8 MGD ~urlng wet weather months.

reflecting a possible infiltration rate of about 0.7 MGD.
This. overflow is classified as Inactive by PVSC. Accordingly.

no metering facilities were installed and no results are p~esented herein

on overflow rates. However. sampling of the sewage f.lowwas obtained during

both dry weather flow periods and during storm flow periods. Samples

which were taken during dry weather flow periods showed total suspended

solids averaging 130 mg!l and BOD values averaging 592 mg!l.
Samples of the sewage taken at the screen chamber of the pumping

station during storm flow conditions showed total suspended solids concen-

trations averaging 133 mg!l, and BOD valul:?s".?vettaging422 mg/L These
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figures reflect somewhat the effects of dilution of con.centrations due

to storm flow.
This overflow is used only for localized pumping station relief

purposes in the event of an emergency. and for ma1ntenanc~ purposes.
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NORTH ARLINGTON OVERFLOW CHAMBER. NORTH ARLINGTON
The North Arlington overflow chamber serves a tributary area of

560 acres. The area is provided with separate sanitary and storm sewers.

The estimated average daily dry-weather flow was found to be 0.93 MGD during

dry weather months and 1.38 MGD during the wet weather months. This

difference of 0.45MGD represe.nts possible excessive infiltration/inflow.

This chamber is located at the point where the Kearny-North

Arlingtor PVSC branch interceptor sewer begin-s to croSS the Passaic

River for connection with the PVSC main interceptor on the westerly side

of the river.
The overflow chamber consists of an outfall line. which is

located immediately above the siphon line at the start of the river crossing

at this point. The exaet point of outfall for the overflow could not be

determined. as the expected point of exit was covered with debris. It was

determined from investigation that the outfall line is obstructed.

Accordingly. this overflow has been classified as Inactive by PVSC. Since

no metering was performed for this location, no data are presented herein

on overflow rates. No overflow was observed at this location.

Samples of the sewage flow were obtained during dry weather and-

storm flow conditions. The dry weather flow sampling showed total sus-

pending solids averaging 102 mg/l and BOD concentrations averaging 242 mg/l.
which is typical of domestic sewage. The sample obtained during storm

flow conditions in the overflow chamber showed total suspended solids

averaging 71 mg/1 and BOD values averaging 149 mg/l. reflecting the

dilution effect of these sewage concentrations during storm flow conditiorls.
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The excessive infiltration/inflow in this area should be

eliminated with future investigation. Under the present conditions,

this overfloW' chamber does have the capacity to overflow automatically,

in the sense that there 1s a physical connection from the overflo~

chamber to the river (which is nonetheless obstructed at the present

time). However, provisions could be made for this overflow to be

operated manually, ',.similarto the overflow arrangements at the pUDIPing

stations, so that relief for this branch interceptor can be controlled

whenever emergency or maintenance conditions dictate doing so.

111

TIERRA-B-007900



REPORT UPON

OVERFLOW ANALYSIS

,TO

PASSAIC VALLEY SEWERAGE CO,MMISSIONERS

PASSAIC RIVER OVERFLOWS

NEWARK AREA

•
I
II
III
II

--
I

, 1976

ELSON T KILLAM ASSOCIATl::S INC

E""iro"melll.1 ."d H,dr."lIc E"'lne~rs II .. M' ... ;;.:-"u' .. ~ __

TIERRA-B-007901



•II
III

•
~

III

I

I

ELSON T. :KILL .....M ASSOCIATES. I~C.

NEWARK AREA OVERFLOWS

Ext~nt of Area and Peak Overflow Rates
Fifteen active overflows were observed and studied in the

City of Newark area. There are no inactive overflows in the City

of Newark.
These over~lows are located along the Passaic Valley Sewer-

age Commissioners' interceptor sewer adjacent to the Passaic River.

The interceptor sewer in the City of Newark extends a distance of

approximately 3.8 miles to the most south~rl}'PVSC dverflow.
The fifteen active overflows serve a' total tributary area of

approximately 3,955 acre~t essentially all of which are served by

combined sanitary and storm sewer systems. These overflows are

activated during storm flow conditions in the combined sewer collection

systems when rainfall occurs.
A majority of the overflows is activated automatically in the

City of Newark. However, due to extremely heavy flow, it is necessary

to bypass directly to the Passaic River the entire flow from up to as

many as eight of the combined sewer systems which are tributary to

overflow chambers.
In addition to the fifteen overflow chambers, the Second River

Union Outlet sewer is manually regulated, with resultant discharge

into the Passaic River during storms, and this regulation is ne~essary

to alleviate surcharge in the PVSC interceptor sewer. This overflow is

discussed separately following the Newark overflows.
113
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In addition to this area, approximately 1,400 acres in the

City are provided with combined sewers and connect directly to the

PVSC interceptor sewers without benefit of PVSCoverflow chambers. This

area is located downstream of the 3,955 acres which are provided with

overflow chambers. It is apparent that the inflow from this area

creates surcharge in,the PVSC interceptor sewer and subsequent storm

water overflow at the low-lying upstream overflow chambers. However,

the discovery of several overflows located within the· City of Newark

system may explain how "relief" is obtained from surcharge which would

otherwise occur. The necessity for study and elimination of these

overflows in conjunction with the PVSC overflow control is obvious if
i:pollution of the Passaic River overflows is to be eliminated.

The capacity of the combined sewer system in these fifteen

districts has been estimated to be approximately 3~250 Million

Gallons per Day (MGD). It is interesting to note·that this carrying

~apacity approximates I cubic foot per second (cfs) per acre of

drainage area, which is indicative of a fai1y well designed storm

sewer system.
The measured average daily dry weather flow in the combined

sewer systems (3,955 acres) tributary to the fifteen ov~rflows in the

City of Newark was found to be about .52MGD, which includes sanitary

sewage frmm sp-parate sewer systems outside of the City of Newark

limits that are connected into the City's system.
During wet weather months. when the ground water table is
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high. the average daily dry weather flow (when no rainfall occurs)

was found to be approximately 61 MGD. This indicates that additional

ground water infiltration of approximately 9 MGD prevails in the

collection system of the City of Newark, and in upstream areas which

connect through the City's system. This infiltration is attributed to

the combined sewer system, which was constructed so as to permit ground

water entry into the ':pipe1ine, and does not include comparison with

theoretical flow. This is generally found to prevail in combined

sewer systems where little attention is normally provided in

constructing tight joints. Therefore, removal of infiltration in a

combined sewer system may be found to be difficult, costly, and

ineffective.
The total estimated piping of combined sewers in the City of

Newark which is served with combined sewers and which· is tributary to

the PVSC interceptor sewer is approximately 187 miles or 989,000 linear

feet. It has been estimated that the cost of construction of separate

sanitary sewers for the City of Newark would be approximately $215 million.

Under such a separation plan, it has been assumed that the existing com-

bined sewer pipelines would be severed from any sanitary sewer lines,

and that the old combined sewer lines would be utilized as separate

storm sewer facilities. In order to effect a meaningful reduction in

the infiltration through complete system separation, it would also be

necessary to install new house connections extending from the sneet to

the property line, if not all the way into the building structure, to

assure that old-type building drainage systems ~ith built-in ground
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water infiltration will have been eiiminated from the collection system.

The .fifteen ov@rflow chambers in the City of Newark are served

by drainag~ areas ranging in 5ize tram as little as eight acres to as

large as 1.621 acres. The aggregate capacity of the combined storm

sewer pipelines which serve these tributary combined sewer areas has

been estimated to be S~250 MGD. This is equivalent to about 62 times

the average daily dry weather flow measured in the tributary area.

The estimated aggregate capacity of the overflow pipes from the chambers

to the river has also been estimated to be 3,250 MGD. In other words.

undel:'conditions of an extensive storm which would inundate and sur-

charge the entire collect~on system, a flow of approximately 3.250 MGD

or more could enter the fifteen overflow chambers with the possibility

of discharge into the river of about the same flow rate. With a rain-

fall intensity of 1inch per hour, all of the 15 combined sewer systems

will flow full and many of the pipelines are under surcharge. The

overflow into the Passaic River would be at a high rate and would be

indicative of the fact that the interceptor sewer would be flowing full

and unable to accomodate· such overflow.
It will be noted that the interceptor sewer ·at the upstream or

northerly terminus of the City of Newark has a carrying capacity of

only about 370 MGD. It is obvious that this interceptor sewer is

entirely inadequate to carry but a very small portion of the total

storm flow potential from the combined sewers in the City of Newark.
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Table 4 has been prepared to show the salient features of the

fifteen overflows in the City of Newark. This table is entitled

"Tabulation of Passaic Valley Sewerage Commissioners' Overflows in the

Newark Area." This table setB forth a tabulation of the overflow

location and discharge permit number, the area tributary to each overflo~

chamber. the measured dry weather flow under seasonal conditions, the

estimated capacity of the combined sewers tributary to these areas. the

estimated overflow capacity from these chambers to the river, .and finalLy

the observed recorded peak flow rates and estimated volume of dis-

charge into the Passaic River.

Overflow Estimates B~sed on Rainfall
A study has been made of the theoretical volume and peak

flow rate of discharge from the overflows in the Newark collection systeo.

based upon rainfalls of various intensities and durations. A rainfall

of approximately one inch occurring at a uniform rate over a 24-hour

period will result in a total volume of approximately 27,000 gallons of

water on each acre. Based upon the drainage area of each district, and

giving due consideration to factors such as coefficient of runoff.
q~antity of catch basins, storm sewer interception efficiency, and othe~

relevant factors, it has been estimated that from such a rainfall,

approximately 50 percent to 60 percent of the rainfall will enter the

collection system. It has been estimated that only 11 of the 15 ovey-

flow stations will respond to a rainfall of this relatively low intensi-ty
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TAaUI.ATION OF PVSC OYERnO\IS IN THE NEWARK ,\IlEA

EsciJoAced Kaximuw
Eati ....ted Maximum Peak

MaXimUlIl o...erflow Recorded HaxiJoum

Diacharge Tributary X of Area DRY WEo\THER FLOW StOT"lll Capacity Overflow Overflow
Ov.."flow Pe:no:l.t Area with Combined Dry Yeather Wet lIB(lther Capacity co Rive't' to River Observed
Location Number (Acr"s) S...."rs Month. (HCD) Month.' (MeD) (HGD) (MeD) (MGD) (HG)

Clay Street 033/11-006 2874/1621 56% (J.621) 27.20 31.60 727.4 490.0 337 48.0

Saybrook Place 037/U-OIO 306 100 4.82 4.90 375.0 415.0 89 8.1

Rl!Ctot Str"et 036/11-009 177 100 1.88 1.90 244.0 414.0 68 7.9

Fourth Avenu" 032/N-005 225 100 1.60 1.95 262.1 71.6 62 6.0

Herbert Place 030/11-003 298 100 1.20 1.85 135.6 368.1 no 4.9

Polk StTl!"t 040/11-013 199 100 1.63 1.66 $86.0 394.0 62 3.5

City Dock 038 (N-Oll 380 100 9.78 11.66 511.0 409.7 III 3.4

P'ree-.an St:reet 041/11-014 149 100 1.00 1.20 55.3 55.3 16 2.9

VeTOa.a Avenu.e 028/11-001 367 100 1.59 2.28 143.8 222.0 80 2.2

Jackson Street 039/11-012 83 100 1.06 1.06 (Est.) 174.0 174.0 67 0.6

Pasaaic Street 033/lI-006C 31 100 (1.30 0.34 5.0 ----* 0.4

Orang. Street 034/N-007 13 100 lIeg. Neg. 15.9 37.9 None
Ilridge StTl!et 035/11-008 10 100 Heg. Neg. 6.3 13.6 None

Delavan AV~l1ue 029/11-002 88 100 0.20 0.38 3.5 180.0 None

Third Avenue 031/11-004 8 100 (Inc1~in Fourth Avenue) ~ ........H (See Fourth Ave.)

TOTAL 5,208(3,955 52.26 60.78 3,248.3 3,247.8 1,009 87.9

*In cOllllllOnwith Clay Street
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(1 inch in 24 hours or 0.04 inches per hour). Of the estimated portion

of the rainfall which is intercepted by the combined sewer system,

it has further been estimated that about 6-16 ~tlliion Gallons (~) will be

cischar~ed iron the overflow chambers in the Newark Area, and the

balance would be co~veyed downstream for treatment and disposal. With

a more intense rainfall, namely, 1 inch occurrihg in 12 hours, it has·

been estimated that ~pproximately 108 to 128 million gallons of stann

water will be collected by the combined sewer system in the Newark Area.

Of this amount, together with dry weather sewage flows, it has been es-

timated that approximately 30 to 40 million gallons will be discharged into

the Passaic River in the Newark Area, with the balance delivered down-

s~ream through the inter~eptor sewer for treatment and disposal. Assuming

that a I-inch rainfall occurs in approximately 6 hours, with a higher

intensity, namely, 0.17 inches per hour, it has been estimated that

approximately 11 overflows ~ill be activated out of the total of 15.

Under this storm condition, the overflow. into the Passaic River in the

Newark Area would range from about 42 to 51 million gallons, and the

balance of the estimated storm flow would be intercepted by the com-

bined sewer system and would be carried downstream for treatment and

disposal.

With a more intense rainfall of one inch per bour. it has

been estimated that most of the overflows would discharge. The estimate

of flow into the Passaic River in the Newark Area under this storm flow

condition would range from about 52 to 61 million gallons. with the
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balance carried downstream fpr treatment and disposal. When a rainfall

of 2 inches occurs (as contrasted to 1 inch as set forth under the

various time-duration conditions) the following estimates have been

made of the overflow into the Passaic River from the overflows in the

City of Newark:
Time Duration"

of 2-inch Storm

24 hours

12 hours

6 hours

1 hour

Estimated Overflow

61 to 79 Me

84 to 104 MG
96 to 116 KG

106 to 126 MG

A study has alsq been made of the theoretical volume and peak

flow rate of discharge from the Jabez Street area of about 1400 acres

not served with PVSC overflows. With a rainfall of one inch occurring in

12 hours, it has been estimated that approximately 5 to 9 million gallons"

will be d"ischarged into the passaic River at an overflow on the City of

Newark system,with the balance delivered downstream through the intereep tor

sewer for treatment and disposal. Assuming that a one-inch rainfall occurs

in approximately 6 hours with a higher intensity, namely 0.17 inches per

hour, it has been estimated that the overflow into the Passaic River iron

this area would range from 12 to 16 million gallons, and the balance of t:1l.e

es timated storm flow would be intercepted by the combined sewer system an d

carried downstream for treatment and disposal. With a more intense raln--

fall of one inch per hour, the estimate of flow into the Passaic River ft:'om

this area would range from ab out 18 to 22 million gallons ~ with the b a1aace
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carried downstream for treatment and disposal. It is obvious that the

pvsc interceptor sewer is inadequate to carry but a limited amount of the

total storm flow potential from the Newark combined sewers in this 1400-

acre area' not served by PVSC overflows.

Overflow Measurements
During the'periods of observation and study of each of the

fifteen overflow cha~ers. approximately 45 to 70 rainfalls were observed

at the various overflows. Installation of depth-recording gauges in these

overflow chambers provides a means for measuring the overflow. Automatic
,recording charts were utilized to determine the time, duration. and volume

of overflows which occurred during rainfall periods. Automatic sampling

equipment was also installed in these chaIDbers so that samples could be

collected and analysis made .of the overflow to determine the extent of the

pollution discharged into the Passaic River •.
The results of these studies and measurements indicate that

the maximum recorded overflow to the river from the fifteen chambers

during this period of study was at the peak rate of approximately

1.000 MGD. However. this overflow rate was of short-term duration and

does not reflect the volume of overflow discharged into the river.

The volume of overflow from the fifteen overflow chambers ",as

determined to be almost 90 Million Gallons (MG) during this period of

observation and study under the maximum storm flows observed.

It would appear from the results of this s·tudy that overflov

does occur at approximately eleven overflows whenever.the rainfall

approaches .or exceedS O.OB inches per hour. No overflow was observed or
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Clay Street has a carrying capacity of 490 MGD. The estimated capacity of

the incoming combined sewer which flows through this chamber is approximately

728 MGD. Thus, with periods of heavy rainfall it is apparent that discharges

of high frequency and fairly large volume must occur at this overflow chamber.

Intercep tor CapaCity

The location of the interceptor sewer and the fifteen overflow

chambers along the Passaic River in the Newark area is shown on Plate 4 .

The interceptor sewer passing through the City of Newark varies

in size and capacity. At the northern boundary of the City, where the

Second River Union Outlet sewer enters the PVSC interceptor sewer line,

the capacity is about 216 MGD. This capacity increase"s at a gradual rate

and is approximately 300 MGDwhere the Kearny-Harrison connection connects

with the interceptor sewer line. In the downstream reaches, the interceptor

sewer has a capacity of approximately 370 MGD. Under surcharge conditions

and with maximumpumping at the pumping station, it has been estimated that

the capacity of the lower reaches of this interceptor sewer is about

400 - 450 MGD.

It is obvious that the in~erceptor sewer is inadequate to carry

but a limited amount of the total storm flaw potential from the City of

Newark combined sewers.

City of Newark OVerflows

A very important discovery during this study period was that many

overflows are located withiri the City of Newark system which discharge

directly iuto the Passaic River through the internal overflow lines. It has

been estimated that" approximately fourteen such overflows occur within
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the City's system. These operate entirely independently of the Passaic

Valley Sewerage Commissioners' system, and are located as follows:

Doremus Avenul~ near Roanoke Avenue

Sixth Avenue near Thirteenth Street

Grafton Street at McCarter Highway

Delavan Avenue at Erie-Lackawanna Railway

Sununer Avenue at Elwood Avenue

Ac~demy Street at Newa~k Street

Second Avenue at Broadway

So~th Street at Dawson Street

Earl Street at Frelinghuysen Avenue

Pedd~e Street Chamber

Queen Street Chamber

Waverly District Chamber

Wheeler Creek

Adam's Creek

Three of these City of Newark overflows (Grafton Street, Delavan

Avenue, and Summer Avenue) are located in the vicinity of the area tributary

to the PVSC Delavan Avenue overflow. One of these overflows (Second Avenue)

is located in the area tributary to the PVSC Fourth Avenue overflow. Another

of these overflows (Academy Street) is located in the area tributary" to the'

Saybrook Place PVSC overflow.

Also, the Sixth Avenue Newark overflow is located at the Newark-

East Orange boundary in the area which is tributary to the Clay Street PVSC

overflow. Being so situated, whatever overflows which do occur at these

125

TIERRA-B-007914



•••
II

I
-=..

BLSON T. KrLLAM ASSOCIATES,I:t'C

locations are not reflected in the flow measurements which were performed

at the downstream points of connection to the PVSC main interceptor. The

remaining eight overflows are not located in areas which are directly

tributary to PVSC overflows in the Newark area. They are located generally

in the greater Waverly, Queen. and Peddie Districts of Newark. and are

tributary to the Newark South Side inte.rcepting sewer.

It is sugges.ted that a determination be made at this time by

the concerned regulatory agencies concerning the authorization of a more

detailed evaluation of the quantity and quality of these discharges out-

side the Commissioners· jurisdiction, so that the findings and the

possible remedies to these conditions may be considered under an inte-

grated plan.

Individual Overflow Chambers
A condensed description and analysis of each of the existing

overflows in the Newark area are set forth on the following pages. The

Second River Union Outlet Overflow narrative is included here as the

last narrative.
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CLAY STREET OVERFLOW CHAMBER

The Clay Street overflow serves a tributary area of approxi~

mately 2.874 acres. 1,.621 acres of which contain combined sewers. The

theoretical dry weather flow in this tributary area was determined to be

approximately 14.6 MGD. The actual dry weather flow was found to be

27.2 MGD during dry weather months and 31.6 MGD during wet weather

months. Therefo~e. it h~s been determined that the infiltration in this

tributary /irea ran'ges from about 12.6 to 17 MGD, compared with theoretical
flows.

Under storm flow conditions, it was found that this overflow
is activated with essentially every rain.

The Clay Street overflow chamber is an outlet for the largest

combined sewer system and drainage area tributary to the Passaic Valley

interceptor sewer. The discharge is into the Passaic River at a point .,
, t

opposite Clay Street.

Depth measurement facilities were installed in the Clay Street

Overflow chamber and were maintained in service from a period beginning

September 13. 1974 through September 21, 1975. During this period of

time. rainfall was measured on 70 occasions. Overflow was determined,

therefore. to have occurred approximately 56 times or about 80 percent

of the time. No overflow Occurred when rainfall was very light and of

short duration. with i~tensities of approximately 0.01 to 0.04 inches

per hour. However, at intensities generally of about 0.06 inches 'per

hour or more. overflow occurred. An examination of the records of
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rainfall will indicate that a majority of the rainfall intensities

during the period of observation ranged from about 0.05 to as high as

1.8 inches per hour and, under these conditions; overflow occurred.

During the period of study, it was observed that the manual control of

overflow at this chamber was required on approximately 18 to 20 occasions.

The ClaY'Street overflow chamber is required to be manually

controlled to increase the overflow which would otherwise occur under

automatic operation in order to prevent surcharge and damage in the

collection system.'

During the period of observation and study, it was observed

that the volume of overflow under automatic conditions approached 50

million gallons, while occurrences of 10 million gallons were not un-

common. The peak rate of discharge was found to be in excess of 300 MGD

on two separate occasions •

Since this chamber must be manually controlled, the closing of

the valve results in the discharge of all tributary flow into the Passaic

River. Measurements were. therefore. taken to establish both peak flow

rates and volume of overflow under these conditions. As a result of the

closing of the valves. the volume of overflow ranged from 25 million

gallons to 45 million gallons on many occasions. The peak flow rates

were likewise higher when the valve was closed and these were found to

be in excess of about 50 percent greater than what would occur under

automatic conditions of overflow--200 MGD in lieu of 120 MGD. and 220

MGD in lieu of 140 MGD.
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At the Clay Street overflow chamber, surcharge was observed in

the outfall line at sucht:imes as high tide and high river stages occurred

in the Passaic River. Under these conditions, the backwater from the

Passaic River controlled the volume of overflow which would otherwise

occur at this chamber. At no time was inflow or river water intrusion

observed at this chamber.
The quality 0f the overflow wa·g also determined by automatic

sampling during some'of the overflow occurrences. In general, it was

observed that there was an extreme variation in the quality of the

overfloW, but the quality was considered to be very objectionable be-

cause of the high BOD, high TSS, and high COD, all of which are attributed

in great part to the heavy concentration ofiodustrial waste. For

example, the average BOn in the overflow ranged from 124 mg/! to as high

as 275 mg/l. Peak concentrations of individual samples almost as high as

700 mg/1 we're not uncommon. The COD ranged from about 276 mg/t to as

high as 879 mg/l. The suspended solids ranged from about 125 mgll to s

high as 960 mg/l. The wide range in storm water overflow quality is a~

tributed to the flushing effect which occurs in the initial .sampling,

during pe~iods of high storm flow runoff, and the high concentration of

industrial and sanitary wastes in the tributary area.

It will be noted that approximately 1300 acres are tributa~

from the City of East Orange, and this increment of flow is strictly

sanitary sewage. The major portion of the Newark area (90 percent) h~

combined sewers and the balance in the City in this district is separate

sanitary sewer lines.
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Based upon the observations at this overfloY chamber, it

appears that 46 to over 60 overflows per year can be anticipated at this

location--depending upon the nt~ber of times, of course, that rainfall

occurs. It appears that overflow is likely to occur approximately 66

percent of the time that rainfall occurs.
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SAYBROOK PLACE OVERFLOW CHAMBER
The Saybrook Place overflow chamber serves a tributary area of

306 acres, all of which are provided with a combined sewer system.

The theoretical dry weather flow in this tributary area was

determined to be approximately 1.5 MGD. The actual dry weather flow was

found to range from about 4.8 to 4.9 MGD. From the above" it appears

that the infiltration in this district is approximately 3.4 MGD.

Under storm flow conditions in the collection system, it was

found that the ovarflow was activated with essentially most rainfalls

of even moderate intensity.

The Saybrook Place overflow chamber is required to be manually

controlled to increase the overflow which would otherwise occur under

automatic operation in order to prevent surcharge and damage in 'the

collection system.

Metering and sampling facilities were installed and' maintained

in this chamber from January 8, 1975 to June 29, 1975. During this

period of time, 47 periods of rainfall occurred. The total rainfall

ranged from about 0.04 to 1.85 inches. Durin~ this period of obser-

vation, 23 overflows were measured or determined to have occurred. It

was found that, when the average rainfall intensity approached or ex-

ceeded about 0.05 inches per hour for a long duration, overflow was

likely to occur. Thus, overflows occurred about 50 percent of the time.

It was observed that the volumetric overflow ranged from 0.2

to 8.1 MG per rainfall occurrence. Peak overflow rates were found to be

as high as 89 MGD.
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It is estimated that overflow will occur from 35 to 45 times

at this chamber, based upon rainfall occurrences ranging from 70 to 90

times per year.

Sampling during dry weather periods indicated that the total

suspended solids ranged from 41 mg/1 to 196 mg/l, with BOD ranging from

61 mg/l to 340 mg/1.

The results"9f the sampling indicated that the storm water

concentration was not too severe, with BOD values ranging from about 16

mg/! to as high as 228 mg/I. The Total Suspended Solids (TSS) were

found to range from a low of 48 mg/l to a peak of 460 mg/l, whieh was

ind.ieative of concentrated pollution due to flushing "action.

The Saybrook Place overflow chambe~ serves an area which is

primarily domestic sewage with industrial waste (about 40 percent of

flow) connected to this system.

Some surcharge from high tide at the Saybrook Place overflow

chamber was observed. In this chamber, infiltration or river water

intrusion was observed in the initial stages of this study. However,

this has been corrected by the staff of the PVSC. The result of surchargas

at this chamber under high tide conditions is to reduce the freedom of

overflow which would occur under either automatic operation or manually

operated valve operation. resulting in the surcharge of the PVSC inter-

ceptor sewer line.
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RECTOR STREET OVERFLOW CHAMBER
This overflow chamber serves a tributary area of approximately

177 acres. The collection system in this district is a combined sewer.

The theoretical average daily flow was found to be 1.3 MGD. Metering of

the system flow indicated average dailY dry weather flow to be 1.9 MGD.

This appears to indicate a relatively constant infiltration rate of
"Ii

about 0.6 MGD year-round.

Metering and sampling facilities were installed in this chamber

from January 25, 1975 to August 7, 1975, during which time 48 rainfall

occurrences were measured or observed. ThirtY-'one overflows were measured

or observed which is indicative of 65 percent probability of overflow

during periods of .rainfall. It was further estimated that from 70 to 90

rainfall occurrences are likely in the average year which will cause

overflows at this chamber.

The volume of overflow ranged from about 0.1 MG to 7.9 MG.

However, by operating the flap gates, this chamber, like others in the

City of Newark, is regulated to prevent system surcharge. This gate or

valve action results in an increase in the overflow that would occur

under automatic. operation. However,observations made during our period

of study indicated that this was not a controlling factor at this oveT-

flow chamber. For example, the overflow measured at 1.9 MeD under

automatic operation totaled 2.5 MGD on that occasion as a result of

valve control. Peak flow rates were found to be fairly high at this

overflow, ranging up to 68 MGD during periods of very intense rainfall .
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The Rector Street overflow is sometimes influenced by high

tide in the Passaic River. At periods of high tide in the Passaic RivEr

coincident with high overflows, a surcharge occurs which limits the

outflow from the chamber and tends to increase the flow into the inter-

ceptor sewer. It was never observed that surcharge conditions caused

infiltration of the Passaic River into this chamber.
Sampling during dry weather periods indicated that suspended

solids ranged from 38 mg/l to 410 mg!l, and BOD ranged from a low of

11 mg!l to 189 mg/l.
An analysis of the overflow waste characteristics indicated

that the BOD ranged from about 40 mg/l to over 200 mg/l. Samples repTe-

sentative of total susp.ended solids were obtained in this chamber, an~

ranged from a low of 42 mg!l to a high of 279 mg/l. It was observed

that the overflow waS typical and indicative of dilute domestic sewage.
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FOURTH AVENUE OVERFLOW CHAMBER

The Fourth Avenue ,()verfloYlserves a. tributary area of approx-

imately 225 acres, all of which contain combined sewers. The theoretical

dry weather flow in this tributary area Ylas determined to be approx-

imately 1.0 MGD. The metered dry Yleather flow was found to be 1.60 to

1.95 MGD during the dry weather months and wet weather months, respect-

ive1y. Therefore, "):heinfiltration in this tributarY area ranges from

about 0.6 to 0.9 MGD.
Measurements were made at this overflow chamber beginning on

December 31, 1974, and extending through July 31, 1975. During this

period of time, rainfall was measured on 56 occasions. Overflow was

determined to have occurred approximately 46 times. Overflow was found
i:

to occur with rainfall intensities of approximately 0.05 to 0.07 inches

per hour.
An examination of the records of rainfall indicates that the

overflow ranged from 0.1 to 4.7 million gallons during the period of

observation, where peak overflow rates were found to be as high as 62

MGD.
It is estimated that overflows will occur from 5S to 70 ti~es

at this chamber, based upon rainfall occurrences ranging from 70 to 90

times yearly.
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This overflow chamber. is an actively operated and controlled

overflow chamber because of the necessity to avoid further surcharge of

the interceptor sewer at critical time periods. The time duration of

the overflows was not found to be excessive and, in general, was limited

to the hours of rainfall when automatic overflow occurred. Likewise, the

manual operation to control overflow was found to be for limited time

periods, arid general~y as required to minimize system surcharge.

Samples of the sewage taken during the dry weather periods

indicated that suspended sqIids ranged from less than 10 mg/l to about

80 mg!l. while BOD concentrations ranged from 17 mg!1 to 282 mg/l.

Collected samples of the overflow indicated the following

wastewater characteristics: BOD values ranged from 22 to 150 mg/l; TSS

values ranged from 150 to 273 mg!l. This collection area is primarily

residential in nature •
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HERBERT PLACE OVERFLOW CHAMBER
The Herbert Place overflow chamber serves a tributary area oE

approximately 298 acres. This drainage area is served with combined
sewers, and the theoretical average daily dry weather flow was determined
to be L1MGD. Me.:;tsurementsof the dry weather flow in the collection

system indicated that the average daily flow was i.2 MGD to 1. 85 MGD
during wet weather months. This indicated an infiltration of approx-

imately 0.1 to 0.7 MGD in the collection system.
Metering facilities were installed in this chamber and were in

service from December 31, 1.974 through June 29, 1975. During this
period of time, 49 rainfall oc.currences .were observed and 31 overflows

occurred, or about 6~ percent of the time.
Overflows were found to occur whenever the rainfalls were

about 0.05 inches per hour, with durations 'of 10-12 hours. At this
overflow chamber, the volume of overflow was found to range from about

0.1 to 3.0 MGD under automatic overflow conditions. Hcrwever, this
chamber, when manually controlled, resulted 1n increased overflow which

was found to be as high as 4.9 MGD. This overflow chamber is an actively

operated and controlled overflow chamber because of the necessity to
avoid further surcharge of the interceptor sewer at critical time perLods.
The time duration of the overflows was not found to be excessive and, ~n

general. was limited to the hours of rainfall when automatic overflow

occurred. Likewise, the manual operation to control overflow was found

to be for limited time periods. and generally as required to minimize

system surcharge. 137
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The peak rates of flaw in this overflow ch~ber were found to

be fairly high, approaching LOa MGD on several occasions, with a maximu~

of 110 MGD.
Sampling during dry weather periods indicated that suspended

solids ranged from 134 mg!l to over 300 mg!l; BOD concentrations ranged

from 99 mg/l to about 245 mg!l.
The overflow characteristics indicated that the BOO ranged

from a low of 17 mg/l to over 200 mg/1.Suspended solids ranged from a

low of 38 mg/lto a high of 479 mg/l. It was apparent from the results

of the sampling and testing that flushing or self-cleansing action

resulting from peak storm flow rates resulted in high pollutional

loadings for short time periods.
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POLK STREET OVERFLOW CHAMBER
The Polk Street overflow chamber serves a tributary area of

approximately 199 acres. This area is served with combined sewers. The

theoretical average daily flow in the district was determined to be 1.3

MGD. Measurements indicated the average daily flow to be 1.6 MGD. This

indicates an infiltration of only about 0.3 MGD.
Metering and;.sampling facilities were installed and maintained

in this overflow chamber from February 2, 1975 through August 7, 1975.

During this period of time, 44 rainfalls occurred. Overflows were

measured or observed on 28 occasions. Overflows were found to occur

whenever the rainfalls were in excess of about 0.07 inches per hour

provided that there was n? tidal effect upon the outfall. The overfloW

from this chamber was generallY controlled by the high tide in the

Passaic River. High river stages resulted in surcharge which closed the

tide gates and prevented outflow from the chamber on many occasions

during periods of Tainfall. Subsequently, this overflow chamber is not

typical of most which have a fairly free outlet in the City of Newark.

The Polk Street outlet, like the Freeman street and Jackson Street outlet: s,

is located in the downstream reach of the Passaic River and is closest

to the treatment plant.
This overflow chamber is an actively operated and controlled

overflow chamber because of the necessity to avoid further surcharge of

the interceptor sewer at critical time periods. The time duration of

the overflows was not found to be excessive and. in general, was limited

to the hours of rainfall when automatic overflow occurred. Likewise,

the manual operation to control overflow waS found to b~ for limited
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time periods, and generally as required to minimize system surcharge.

However, during the period when overflow did occur at this

chamber, it was found that the volume was not excessive and a peak

measurement of 'about 3.5 MG was made. It appears that the storm flow in

this district stores in the rather large combined sewer which passes

through this chamber. Subsequently,most of this flow enters the PVSC

system after the storm" and this occurs particularly when little over-

flow can occur from this chamber because of high tide conditions.

Peak storm flow rates of as high as 62 MGD were recorded, but

these were of short-term duration, coincident with the period of intense

rainfall.
It is estimated that overflOw w1110ccur from 45 to 60 times

j" •

at this chamber, based upon rainfall occurrences ranging from 70 to 90

times yearly.
Sampling of the sewage during the dry weather periods indicat~d

that suspended solids ranged from less than 10 mg/l to 182 mg/l, and Bm
concentrations from 73 mg/l to 677 mgf.L

The overf~ow waste characteristics were indicative of typical

domestic sewage with the effective dilution indicated by low BOD's of 2\

mg!l and as high as 144 mg/l. No reliable readings were obtained of tm
suspended solids, but visual observations indicated fairly dilute overflovs

at this chamber.
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The observations at this overflow chamber indicated that when

overflow does occur (low tide conditions in the Passaic River), this

condition approximates 3.4 MG. Peak discharge rates in excess of 100

MGD were measured during periods of fairly intense rainfall conditions

(0.26 inches per hour).
It is estimated that overflows will occur at this chambeT

from 4S to 5S tim,~s based upon rainfalls occurring from 70 to 90 time s

yearly.
Sampling of the sewage during dry weather periods indicated

that suspended solids ranged from less than 10 mg/l to 670 mg/l, with

BOD values ranging from less than 10 mg/1 to 439 mg/l.

The results of the storm sampling indicated that the waste

concentration of the average BOD ranged from about 25 to 410 mg/I. ~e

suspended solids were found to range from about 17 to 841 mg!l.
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FREEMAN STREET OVERFLOW CHAMBE~
The Freeman Street overflow chamber serves a tributary area of

approximately 149 acres. This drainage area is also provided with
combined sewers. The theoretieal average daily dry weather flow in this
district was determined to, be O.S MGD. Measurements of the dry weather
flow resulted in readings of 1.0 MGD to about 1.2 MGD. Therefore, the
infiltration appears to.be excessive. ranging from 0.5 to 0.7 MGD. This
district is 7S percent residential and ab~ut 25 percent industrial in
terms of flow co~tributions.

Metering and sampling facilities were installed in this chamber
from February 23, 1975 to April 26. 1975. Fourteen rainfalls were
measured and overflows were determined to have occurred on only five
occasions. The reason for this low overflow frequency is that the period
of observation was one in which the rainfalls were relatively low,
except for two storms.

Overflows were found to occur whenever the rainfalls were in
excess of about 0.06 to 0.07 inches per hour.

This overflow chamber. like Polk Street, is affected by high
tide conditions' in the Passaic River. The r~sultant backwater prevented
overflow on numerous occasions, and this was observed during the period
of study.

Some tidal intrusion was observed during the initial stages of

our studies, but by adjusting the overflow weir in the chambers and

repairing the tide gat:es. the i.nflow from the Passaic River has been
stopped.
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This overflow chamber is an actively operated and controlled

overflaw chamber because of the necessity to avoid further surcharge of

the interceptor sewer at critical time periods. The time duration of

the overflows was not foUnd to be excessive and, in general, was limited

to the hours of rainfall when automatic overflow occurred. Likewise,

the manua·l operation to control overflow was found to be for limited

time periods, and generally as required to minimize system surcharge.

Peak flow rates of up to 16 MGD were recorded at times when

high tides were not prevalent during a rainfall. resulting in an over-

flow volume of only about 2.4 MG.

Sampling of the sewage during the dry weather periods in-

dicated that total suspended solids ranged from less than 10 mg/l to

38B 'mg/l, and BOD concentrations ranged from 17 mg/l to 539 mg/l.

The overflow waste characteristics indicated that the average

BOD ranged from about 63 mg/l to 3~9 mg/l. The suspended solids were

found to be fairly high, with readings ranging from a low of 225 mgll to

a high of 690mg/l, indicative of the flushing action resulting from

high storm flows in the collection system.

144

TIERRA-B-007933



(~
I.

ELSON T, KILLAM ASSOCIATES, INC,

VERONA AVENUE OVERFLOW CHAMBER

The Verona Avenue overflow chamber serves a tributary area of

367 acres. This area is provided with combined sewers, and the average

daily dry weather flow was determined to be 1.4 MGD. The measured

average daily dry weather flow was found to be 1.6 MGD during dry

weather months and about 2.3 MGD during wet weather months. The high

infiltration of approximately 0.9 MGD during wet weather months is

indicative of typical combined sewer constructiolt, with joints t~"latare

not tight and which permit infiltration.
Metering and sampling facilities were installed and maintained

in this chamber from Decembe'r 31, 1974t extending through June 29, 1975.

During this period -of time, 50 rainfalls occurred. Overflows were

measured or observed on 36 occasions. Overflows were found to occur

whenever the average rainfall intensity was in excess of about 0.05

inches per hour.
The overflow at this station was found to range from a low of

only a negligible amount to a high of about 2.2 MG. A peak flow rate of

80 MGD was measured. This occurred during a period of extremely intense

rainfall (1.9 inches per hour). However. under this condition, because

of the short time duration, the overflow into the river was only 1.5 MG.

Dry weather sampling resulted in suspended solids.averaging

about 572 mg/l, and BOD concentrations averaging 418 mg/l.

Waste characteristics of the storm flow indicated that the

average BOD ranged from about 163 mg/l to 333 mg. I. The suspended

solids were found to range froo a low of, 11 mg/1 to a high of 609 og/l.
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JACKSON STREET OVERFLOW CHAMBER

The Jackson Street Overflow serves a tributary are~ of approx-

imately 83 acres. This area is provided with combined sewers. The

theoretical average daily dry weather flow was determined to be approx-

imately 0.5 MGD. Measured dry weather flow was found to be 1.0 MGD.

This would indicate that the infiltration in this area is about 0.5 MGD.
Metering and sampling facilities were installed in this

overflow chamberfrorn May 1, 1975 through September 24. 1975. During

this period of time, rainfall occurred on 35 occasions. The overflows

which occurred at this chamber were controlled by the high tides in tne

Passaic River. During periods of high tide when the outfall line was

surcharged. the tide gates were closed, resulting in no overflow on the

majority of these occasions when rainfall occurred. Overflow only

occurred when the tide level was low and a free outlet was provided from

this chamber. Basically, the Jackson Street Overflow Chamber is opera--

tive only under limited and controlled low water conditions in the

Passaic River, and the results observed at this chamber are similar to

those found at Polk Street and Freeman Street.

Measurements under low tide conditions indicated that a peak

discharge of approximately 0.6 MG did occur. Peak flow rates, however"

as high as 67 MGD, were also measured. In general, it was found that

overflow would occur under low tide conditions when rainfall intensity

was in excess of about 0.07 to 0.08 inches per hour.

The Jackson Street overflow chamber is one of the few in the

City of Newark system which is subjected to a potential of river water
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intrusion into the PVSC interceptor sewer system during periods of high

tide, or high river stage in the Passaic River. During the early period

of our study, it was found that river water entered through the tide
gates and into the sewer under dry weather flow conditions. However,
corrective action has been .taken by the staff of the PVSC to eliminate

this condition •
This overfloy chamber is an actively operated and controlled

overflow chamber because of the necessity to avoid further surcharge of
the interceptor sewer at critical time periods. The time duration of
the overflows WaS not found to be excessive and, in general, was limited
to the hours of 1'8infa11when automatic overflow occurred. Likewise,
the.manual operation to c~ntroloverflow was found to be for limited
time periods, and generally as required to minimize system surcharge.

Samples taken during dry weather flow periods indicated that
suspended solids ranged from about 52 mg/l to 368 mg/l, with BOD con-
centration ranging from a low of 66 mg/l to 339 mg/1.

Samples of the overflow were collected at this chamber. The
results indicated a rather dilute overflow, with BOD ranging from about
50 to 75 mg/l, and TSS ranging from about 67 to 134 mg/l. This area

appeared to have primarily domestic sewage and, as a result, the readings
which were obtained are typical of a dilute mixture of storm water and
sanitary sewage.
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It has been observed at this station that overflow under low

tide conditions can occur even under dry weather flow. This is attributed

to the fact that peak industrial discharges result in surcharging of the

chamber and resultant overflow~ This condition was observed on one

occasion when no rainfall oceurred. While the overflow was not substantial

in volume, nor were the waste characteristicS extremely severe, it does

appear that this condition should be corrected by further study and

investigation~
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ORANGE STREET OVERFLOW CHAMBE~
The Orange Street overflow serves a drainage area of approx-

imately 13 acres. The dry weather flow in the collection system was

found to be negligible and no measurements were made.
Metering was not conducted at this chamber and observations

made during storms indicated no overflow that could be measured.
Samples ta~en of the flow· during dry weather flow periods

indicated that suspended solids ranged from less than 10 mg/l to only

about 72 mg!l~ with one reading of 164 mg!L Dry weather BOO values

ranged .from less than 10 mg!l to only about 36 mg!l. These concen-

trations are indicative of very dilute sewage.
Samples taken of the storm water flow in the pipeline showed

the BOD to average only 26 mg!l and the9uspended solids to average less

than 100 mg!l. This district is relatively small and the overflow can.

in effect, be eliminated.
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BRIDGESTEEBTOVERFLOW CHAMBER
The Bxidge Street overflew serves a tributary area of approx-

imately 10 acres. While this distxict was served initially with a

combined,ewer system. separatiao by the installation of storm sewer. ~n

thiS district has resulted in a condition where no overflow nOWoccurs.

The theoxetical average .daily flow in this area was found t~

be essentially negligible. Likewiset the avexage daily £10\01 under dry

weatber conditions "as found to be ,n low that it could not be meas
nnd

accurately.
Metering facilities were installed in this chamber during ~e

period June 5. 1975. through August 6. 1975. During this time. rainfall

occurTed on at le .. t 16 nccasions. The rainfall intensiry was particularlY

severe duxing the period of observation, namelYt ranging from 0.3 in(.hes

per hour to a. high a. L 3 inches per hour. nespite ·this severe Tais£all.

nO overflow occurred at any time during the study and observation of

this chamber. ConsequentlYt with nO overflow, no sampling of any oveT-

flOlJ was possible.
sampling .of the dry weather flcw indicated that suspended solids

ranged from less than 10 mg/l tn 404 mg/l with BODcnncentration
s

rangi""

from about 25 mg/l to about 423 mg/l.
Sampling was undertaken of the flow in the system sewer t()

determine the wastewater characteristicS during storm flow conditi
o

l1.

S

•

The T.su1t
S

indioate that the BODaveraged 153 mgjl. and that the suspended

solids averaged 275 mg!l. This range of values would appear to be

indioative nf the fsct that very little ,torm water inflow :is ented ..ng the

,ys tem at th e p.. se.t ti".,. This dis t ri ct i. rels t i ve1y ""all and che over-

fl~ can, in effect, be eliminated.
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DELAVAN AVENUE OVERFLOW CHAMBER
The Delavan Avenue overflow serves a tributary area of approx-

imately 88 acres. This district is served with combined sewers. The

theoretical average daily flow in the district was determined to be 0.22

MGD.The average daily flow in this district was found to range from

0.2 to 0.4 MGD. Infiltration appears to be servere during the wet weather

months, ammounting to 0.2' MGD.
Metering facilities were installed in this chamber from July

12, 1975, through September 9, 1975. During this period of time, at

least eight rainfalls occurred with most rainfalls of very substantial

intensity. However, no overflow was observed. As a result, a further

investigation was made of the upstream collection system, and it was

found that an overflow facility located within the City of Newark up-

stream of this chamber was activated during periods of rainfall. Such

overflow is discharged into the Passaic River near Delavan Avenue. This

overflow is one of approximately fourteen overflows located within the

City of Newark which require additional study to determine the volume

and the effect of this pollutional loading upon the Passaic River.

Samples were taken of the dry weather flow which indicated

that total suspended solids ranged from less than 10 mg/1 up to 320

mg/l, with BOD concentrations varying from a low of 21 mg/l up to 217

mg/l.
Samples were taken of the flow in the sewer during periods of

heavy rainfall. It was found that the BOD average was 19 mg/l, but

the suspended solids were found to average 125 mg/l.
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From the above, it appears that the dilution effect during

this storm vas apparent. This area is both residential and industrid

and the characteristics of the waste under storm flow conditions indicate

that serioUS pollution does not occur. As a matter of fact, no overfloW

occurs at Delavan Avenue t and the resultant storm overflow from this

district must be established from existing-overflows within the City

system.
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THIRD AVENUE OVERFLOW CHAMBER

The Third Avenue overflow serves a very small area of only

eight acres. The flow in thi.ssystem is negligible and could not be

measured.
Metering facilities were installed within the chamber to

determine the extent and duration of any overflow. These facilities
were maintained from,June 5. 1975 through September 24. 1975. During
this period of time, rainfall occurred on at least 17 occasions.

No overflow was observed. This is attributed to the fact that
the drainage area is extremely small. The catch basins appeared to be
clogged and prevented the entry 6f large amounts of storm water into the
combined s~er system. a~d most of the runoff in the.district is over-

land with direct discharge into the Passaic River.
Samples taken during the dry weather flow indicated that sus-

pended solids ranged from 144 mg/l up to 650 mg/l. with BOD values

ranging from 162 mg/1 up to 715 mg/l.
A sample was taken of the flow under storm flow conditions.

The BOD was found to average 146 mill and thl suspended solies to

average approximately 150 mg/l. This district is relatively small and

the overflow can. in effect, be eliminated.
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UNION OUTLET OVERFLOW CHAMBE~
The Union Outlet Overflow Chamber serves a total tributary

area of 10.227 acres. The collection area. comprising nine munici-
palities either totally or in part. is served entirely by separate
sanitary sewers. The municipalities involved and their respective

tributary areas are tabulated below:
MUNICIPALITY TRIBUTARY AREA (AcRES)
Montclair 3.960

Bloomfield 2.781
Orange 1.190
Belleville 647

Glen Ridge 838
East Orange 325

Newark 246

West Or~nge 200
Little Falls 40

TOTAL 10.227
The aggregate dry weather flow tributary to the Union Outlet

Chamber was found to vary from 16.80 MGD to 20.34 MGD. reflecting the

seasonal change of the relative ground water table. From the foregoiq,
it is evident tha~ a high rate of infiltration exists in the Union
Outlet Collection Area.
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The location of the Union Outlet overflow is shown on

Plate 4. to be found on page 124 in the sec tion on Newark Area

Overflows.

The.overflow chamber is manually operated, and 'is activated

only when necessary to prevent flooding, which would result in ex-
tensive damage through surcharge of the PVSC facilities and overload at

Newark Bay Pumping ~tat1on.

Observations of this overflow were made for the period from

October I, 1974 to October I, 1975. During this period, 81 rainfalls

occurred, for which activation of the overflow was necess~tated on 36
occasions.

The volumetric overflow discharged into the Passaic River

ranged from a minimum of 2.0 MG to a maximum of 128.3 MG, per occurrance.

The total volume discharged into the river, during the observation

period. amounted to 595 MG. The estimated peak rates of overflow ranged

from 30 MGD to 80 MeD.

It has been estimated that it may be necessary to activate

the Union Outlet overflow from 30 to 40 times per year with rainfall

occurrences ranging from 70 to 90 times per year.

Samples were obtained of the dry weather flow. and the results

were indicative of typical domestic sewage. The TSS concentrations were

found to range from 20 mg/l to 348 mg/l. with an average of 174 mg/l.

The BOD concentrations were found to range from 89 mg/l to 680 mg/l.

with an average of 358 mg/l.
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Sampling results of the overflow indicated characteristics

sqme~hat more severe than the dry ~eather sampling. The TSS concen-

trations were found to range from l33'mg/l to 327 mg!l. with an average

of 217 mg/l. The BOD concentrations were found to range from 15 mg/l

to 434 mg/I, ~ith an average of 227 mg!l. From the foregoing, it is

evident that minimal s,torm water dilution of the sewage is present in

the overflo~ from Union Outlet, resulting in highly pol~uting overflow

into the Passaic River.
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KEARNY-HARRISON-gAS! NEWARK AREA OVERFLOWS

Extent of Area and Peak Overflow Rates
Sixteen active overflows were observed and studied in the

Kearny-Harrison Area (two other overflows location in North Kearny on
the Kearny-North Arlington Branch interceptor,are reported upon with the
overflows in the "middle" area of the system). There are no inactive

overflows in the Ke~rny-Harrison Area.
These overflows are located along the PVSC branch interceptor

sewers adjacent to the Passaic River in this area. The branch inter-
ceptor sewers in the Kearny-Harrison Area extend a distance of approx~

imately 4.4 miles (see Plate 5).
The sixteen active overflows serve a total tributary area of

approximately 1.650 acres, most of which is serVed by combined sanita~
and storm sewer systems. However, this area also has separate sanita~
and storm sewers interwoven with combined sewers throughout the area.
The capacity of the combined sewer system in these districts has been

estimated to be approximately 604 Million Gallons per Day (MGD).
The measured average daily dry weather flow in the combined

sewer systems in the Kearny-Harrison Area was found to be about 10.3

MGD.
During wet weather months, when the ground water table is

,
high, the average daily dry weather flow (when no rainfall occurs) was
found to be approximately 13.4 MGD. This indicates that ground water
infiltration of approximately 3.1 MeD prevails in the collection systm
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of the Kearny-Harrison Area. This infiltration is attributed to the

combined sewer system, which was constructed so as to permit ground

water entry into the pipeline.

The total estimated piping of combined sewers in the Kearny-

Harrison Area which is served with combined sewers and which is tribu-

tary to the PVSC branch interce~tor sewers, is approximately 62.3 miles

or 329,000 linear fee~. 'It has been estimated that the cost of con-
structio~ of separate sanitary sewers for the Kearny-Harrison Area would
be approximately $80 million. Each overflow collection area must be
analyzed independently to determine the extent and relationship of the
various separate sanitary, separate storm. and combined systems which
exist interwoven in,close ,proximity throughout the Kearny-Harrison area.
In some cases, the best' economic decision may be to continue to use "the
combined system for 'sanitary sewage only, disconnecting existing storm
drainage inlets and reconnecting to new separate storm sewers. Inother
areas, tht;reverse situation may prevail, whereby all sanitary con-
nections would best be reconnected to new sanitary sewers, and the
existing combined system continued for usage as a storm sewer only. In
order to effect a meaningful reduction in the infiltration through

complete system separation, it may also be necessary to install new
house connections extending from the street to the property line, if not
all the way into the building structure, to assure that old-:typebuilding
drainage systems with built-in ground water infiltration will have been

eliminated from the collection system.
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The sixteen overflow chambers in the Kearny-Harrison Area are

I

served by drainage areas ranging in size from as little as six acres to

as large as 607 acres. The aggregate capacity of the combined storm
sewer pipelines which serve these tributary combined sewer areas has
been. estimated to be about 604 MGD. The estimated aggregate capacity of

the overflow pipes from the chambers to the river has also been estimated
to be 564 MGD. In other words. under conditions of an'extensive storm

I
I
I

which would inundate and surcharge the entire collection system, a flow
of approximately 604 MGD or more could enter the sixteen overflow
chambers, with the possibility of discharge into the river of about 564

MGD.

I
(

II
I

I

It will be noted that the branch interceptor sewer at the

downstream or southerly terminuS of the Kearny-Harrison Area has a
carrying capacity of only about 28 MGD. It is obvious that this branch

interceptor sewer is entirely inadequate to carry but a very small
portion of the total storm flow potential from the combined sewe1s in

the Kearny-Harrison Area.
Table 5 has been prepared to show the salient features of the

sixteen overflows in the Kearny-Harrison Area located along the PVSC
Kearny-Harrison bra~ch interceptors. This table is entitled "Tabulation

of Passaic Valley Sewerage Commissioners' Overflows in the Kearny-
Harrison _ East Newark Area." This table sets forth a tabulation of the

I
I
I

I
overflow location, d~scharge permit number. the area tributary to each

overflow chamber, the measured dry weather flow under seasonal con-

I
I

161

TIERRA-B-007950



l1li11 II II· _.

TIERRA-B-007951



..
(

ELSON' T, KILLAM ASSOCIATE~, INC

'ditions. the estimated capacity of the combined sewers tributary to

I these areas, the estimated overflow capacity from these chambers to the

I
river, and finally t~e observed recorded peak flow rates and estimated

volume .of discharge into the Passaic River.

I
Overflow Measurements

During the period of observation and study of each of the

I overflow chambers. approximately 20 to 45 rainfalls were observed.

I
,"Depth recording gauges were installed in essentially all of the chambers,

I
and measurements and observations of overflow were made, including sampling.

The results of these studies and measurements indicate that

the maximum recorded overflow to the river from the sixteen chambers

I during this period of study was at the peak rate of approximately 568
(

I
MGD. However. this overflow rate was of short~t~rm duration and does not

reflect the volume of overflow discharged into the river.

I The volume of overflow from the sixteen overflow chambers was

I
determined to be about 48 Million Gallons (MG) during this period
of observation and study under the maximum storm flows observed (not all

I
simultaneously).

It would appear from the results of this study that overflow

I does occur at approximately fifteen overflows whenever the rainfall

approaches or exceeds 0.04 inches per hour. A very negligible overflow

I was observed or measured at two overflow chambers (Nairn Avenue and

I
Bergen Avenue- 019/K-Q03).

I
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It was 'found that the overflow rates of discharge were of

short-term duration and generally responded directly.tothe rain~all. In
other words, the overflows generally ceased, following the cessation of

rainfall. Likewise, overflows occurred shortly after the onset of
rainfall and at such times that the intensity exceeded about 0.04

inches per hour.
The aggregate overflow to the Passaic River in the Kearny-

Harrison Area under maximum storm flow conditions observed was somewhat
less th~n anticipated. Based upon the observations and studies, it is
possible, however, to make some project~ons of.what the overflow might
be under more severe rainfall conditions than observed during the period
of study. An attempt has been made to do this in the overflow chambers
which are considered to be most critical in the collection system.

The most important overflows located within the Kearny-Harrison

Area which are tributary to the Passaic Valley branch interceptor sewers
are located at Ivy Street and Bergen Avenue on the east branch. and at
Johnston Avenue and Harrison Avenue on the west branch. Ivy Street is.
by far. the most important and critical overflow because of its large
tributary area. It has been estimated that the outlet pipe from Ivy

II Street has a carrying capacity of about 260 MGD. The estimated capacity

II
of the incoming combined sewer which flows through this chamber is

approximately 260 MGD. Thus. with periods of heavy rainfall, it is
apparent that discharges of high frequency and fairly large volume must

occur at this overflow chamber.
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The location of the PVSC branch interceptor sewers and the

sixteen overflow chambers along the Passaic River and its tributaries

in the Kearny-Harrison area is shown on Plate 5,

Individual Overflow Chambers
A description has been prepared of each of the overflow

chambers setting forth, in summary form, the results of the observa-

tions and study. Thes-~ descriptions follow.
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IVY STREET OVERFLOW CHAMBER, KEARNY
The Ivy Street overflow chamber serves a tributary area of

approximately 607 acres which is the largest collection area among all

of the Kearny-Harrison area overflows. Approximately 85 percent of this

area is served with combined sewer's and the balance is served with

sepatate sanitary and storm, sewers.
The dry weather flow was estimated to be approximately 3.0 MGD

during dry weather months and 3.5 MGD during wet weather months. This

is indicative of high infiltration from-high ground water tables which

is to be expected in a combined sewer system.
Under storm flow conditions. it was found that this overflow

was active with essentially every rain. The overflow discharges into

Frank's Creek and travels in this creek a distance of approximately one

mile before entering the Passaic River.
Observations were started at this chamber on December 31. 1974-

and extended through June 16, 1975. During the period of study. 45
rainfalls occurred. It has been estimated that overflows occurred on

32 occasions. It is also estimated that overflow will occur from 50

to 65 times per year at this chamber on the probability that rainfalls nay

occur 70 to 90 times per year. It was found that a rainfall intensity

of only 0.02 inches per hour resulted in overflows, but with a rainfal~.

duration of 16 or mQre hours.
The peak rate of overflow was found to be approximatelY 244

MGD. The overflow volume at this station was found to be as high as 23 MG.

-::.::. ........ ----~
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Samples ~ere taken of the sewage under dry weather flow con-

ditions. An analysis indicated that the average BOD was approximately

258 mg/l but the total suspended solids was only 100 mg/1.
Samples taken during storm flow conditions indicated a range

of results for BOD from slow of 51 mg!l to a high of 258 mg!l, while

the suspended solids ranged from a low of 40 mg!l to a high of 297 mg!l.

The foregoing would· appear to reflect· the effect of dilution, except

that the effect of flushing action is also indicated by the higher

suspended solids.

168

TIERRA-B-007957



r~~(-,
•
II

•II

(

JOHNSTON AVENUE OVERFLOW CHAMBER, KEARNY

The Johnston Avenue overflow serves a tributary area of

appro~imatelY 207 acres: An l~Stimated BO percent of this area is served
with a combined sewer system and the balance is served with separate

sanitary and storm aewers.
The dry weather flow was estimated to be approximately 0.63

MGD during the dry weather months and 0.80 MGD during the wet weather

months.
Metering and sampling eq~ipment for this overflow chamber was

in service beginning on December 3lt 1974 and extending through June 16.
1975. During this period of metering and observation, 45 rainfalls
occurred with observed or metered overflows on 33 occasions. In general,

it was found that overflows would occur whenever the intensity of
rainfall exceeded about 0.03 inches per hour. Based upon the observa-
tions, it is estimated that rainfall will occur at this station about
70 to 90 times per year

t
and that the number of overflows will range

from 50 to 65 times. It was found that the overflow ranged as high as

13.5 MG. Peak flow rates as high as 112 MGD were measured.
It was found that backwater from the Passaic River entered

this ch~ber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this ()ccurrencet which was of short-term duration.
Samples were collected of the dry weather flow at this chanbex

and the samples were found to be fairly dilute. The suspended solids

averaged about 72 mg/1 and the BOD was 104 mg/l.
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The storm water sampling also indicated a fairly dilute waste.

The suspended solids was found to range from a low of 1l. mg/l to a high

of 114 109/land the BOD was found to range from a low of 30 mg/1 to a

high of 86 lOg/I.
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HARRISON AVENUE OVERFLOW CHAMBER, HARRISON

This overflow chamber serves a relatively small area of only

67 acres. The area is provided entirely with combined sewers.

The estimated average daily flow was about 0.8 MGD during the

dry weather months and it is estimated· that it is about 1.1 MGD during

wet weather months.

Metering facilities and automatic sampling equipment were

installed in this chamber and observations made for a period extending

from April 24, 1975 through June 6, 1975. During this period of time,

rainfall occurred on eighteen occasions and it was determined that

eleven overflows occurred. It is estimated that overflows at this

chamber occur from 45 to 55 times per year, and that rainfalls occur on

about 70 to 90 occasions per year. It was found that the average

rainfall intensity required to cause overflow was approximately 0.04
inches per hour.

It was found that the peak rates of overflow ranged up to

about 20 MGD, and that the overflow volume was as high as 3 MG.

Samples were taken of the wastes and it was found that under

dry weather flow conditions the suspended solids were about 194 mg/l,

and the BOD approximately 188 mg/l.

Under storm flow conditions, the suspended solids was found

to range from a low of 69 mg!l to a high of 260 mg!l and BOD ranged from

a low of 49 mg/l to a high of 203 mg!l. It would appear, from. the

above, that the dilution effect resulted in a less concentrated effluent

under storm flow conditions.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY
This overflow chamber serves a tributary area of 110 acres.

ApproximatelY 90 percent of this area is served with combined sewers

with the balance of the area served by separate sanitary and storm
sewers. ,This overflow is located at the easterly end of Bergen Avenue.

It has been estimated that the dry weather flow is approx-

imately 0.62 MGD. me estimated flow during wet weather months is about

0.72 MGD. This overflow discharges into Frank's Creek.
During the period of study and observation, which extended

from January 6, 1975 through July 21, 1975, rainfall occurred on 54
occasions. It has been estimated that overflow occurred at this chamber
on 40 occasions during ~his period. It has been estimated that overflows

will occur at this chamber from 50 to 70 times per year on the assumP-
tion that rainfalls will occur from 70 to 90 times per year. The peak
overflow rates were found to be as high as 32 MGD, and the volume of

overflow was found to be as high as 2.6 MG.
Samples taken of the dry weather flow indicated that the

av~rage suspended solids was about 68 mg/l and the BOD averaged approx-
imately 139 mg/l. Under storm flow conditions. it was found that while
the BOD ranged fram a low of 47 mg/1 to a high of 57 mg!l, the suspended

solids ranged from a low of 260 mg/l to a high of 282'mg/l. This
clearly reflects the effect of flushing under high flow and high velocity

conditions in the combined sewer system.
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CENTRAL AVENUE OVERFLOW CHAMBER, EAST NEWARK

This overflow chamber serves a very small drainage area,

namely. 26 acres. The area is served with combined sewers. The average
daily flow has been estimated to be only 0.14 MGD under dry weather flow
conditions. but as high as 0.27 MGD during the wet weather months.

Metering and sampling facilities were installed in this
chamber and were maintained during the period ext'ending from April 24,
1975 through June 6, 1975. During this period of time, rainfalls
occurred on seventeen occasions. It has been estimated or found that
overflows occurred on twelve occasions. It has also been estimated that
overflows will occur at this chamber approxima.tely 50 to 65 .times per

year, based on rainfalls occurring from 70 to 90 times per year.
It was found that the avera.gerainfall intensity required to

caUSe overflow ranged from about 0.04 to 0.05 inches per hour, for a

rainfall duration of about 8 hours or longer.
The peak rate of overflow was found to be about 62 MGD. The

total volume of discharge was found to be as high as 1.2 MG.
It waS found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this Clccurrence, which was of short-term duration.

~
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The sample of the dry weather flows indicated an unusually

dilute waste. The suspended solids was found to be only 60 mg!l as an

average, and BOD was found to average only 47 mg!l.

The storm flow conditions indicated that the suspended solids

and BOD again were relatively low, the former being found to range from a

low of 36 mg!l to a high of 103 mg!l, and the latter ranging from a

low of 34 mg!1 to a high of 88 mg!l.
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NEW (HAMILTON) STREET OVERFLOW CHAMBER, HARRISON
This overflow chamber serves a tributary area of only 32

acres. It is provided with combined sewer facilities.
The estimated average daily dry weather flow is about 0.17 MGD

and during wet weather months, it was 'estimated to be 0.33 MGD. This is

an unusually high flow and is indicative of high infiltration in this

small collection system (0.16 MOD).
Metering facilities and sampling equipment were installed in

this chamber during the period May 12, 1975, and extending through July
6, 1975. During this period of time, rainfall occurred on seventeen
separate occasions. It has been estimated that overflows occurred at
this chamber, on thirteen occasions. It has also been estimated that
overflows will occur at this chamber about 55 to 70 times per year when
rainfalls occur about 70 to 90 times per year.

It was found that the rainfall intensity required to cause

overflow was about 0.07 inches per hour. The peak,overflow rate as this
chamber was found to be as high as 18 MOD. The volume of overflow,
under the worst recorded storm conditions. was found to be about 1.1 MG.

Samples of the dry weather flow indicated suspended solids averaged

about 191 mgll, and BOD concentrations averaged 138 mg/1.
Samples taken during a storm flow condition indicated a range

of BOD from a low of 47 mg/l toa high of 66 mg/1, ~nd a range of suspended

solids from a low of 106 mg/1 to 'ahigh of 326 mg/l. It would appear
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from the above that the suspended solids during the storm flow period

reflects flushing action from the peak storm flow rates. The BOD re-

fleets the effect of pollution.

176
TIERRA-B-007965



tJ(A

II~...,' .•'

•
II

I
I
1-·-..

I
I
I

ELSON T- KILLAM ASSOCIA'ltES, !Jo\T.

DUKES STREET OVERFLOW CHAMBER, KEARNY

This overflow chamber serves a small area of only 25 acres.

This area is served entirely with combined sewers.

The average daily dry weather flow was estimated to be 0.17

MGD, and during wet weather periods was estimated to be 0.20 MGD. This

overflow joins the overflow from Tappan Street, merging into a common

outfall line which discharges into an open ditch leading to Frank's

Creek.
Metering and sampling facilities were installed in this overflow

chamber beginning May 1,1975, and extending through October 24,1975.

During this period of time, 41 rainfalls 'Were recorded. It has been

estimated that overflow occurred on 37 occasions. On the basis of 70 to

90 rainfalls occurr'ing in one year, it has .also been estimated that from

65 to 80 overflows would occur at this chamber.

It was found that the rainfall intensity required to cause

overflow was only about 0.03 to 0.04 inches per hour. Peak overflow

rates of 6.5 MGD were recorded, and the volume of overflow was found to

be only about 0.8 MG.

The sample of the dry weather flow indicated that suspended solids

averaged 253 mg/l and the ~OD averaged 234 mg/i.

The storm sample which ~as collected indicated an average con-

centration of 178 mg/l for suspended solids, and 189 mg/l for·BOD. The

lower storm sample values would appear to reflect the dilution effects. of

storm flows.
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BERGEN STREET OVERFLOW CHAMBER, HARRISON
This overflow ehamber serves a drainage area of about 72

acres. The area is served with combined sewers. It has been estimated

that the dry weather flow is about 0.83 MGD during the dry weather
months, and that the average daily flo'Wis about 1.13 MGD during wet
weather months, reflecting possible infiltration of about 0.30 MGD.

MeteTi~g facilities were installed in this chamber starting

July 6, 1975, and were maintained 1n operation through September 12,
1975. During this period of time, thirteen rainfalls were recorded and
it has been estimated that overflows occurred on eleven occasions.
Based on an estimated range of fram 70 to 90 rainfalls occurring dur~ng

t.heyear, it is estimatBd that overflof,Jwould occur at this chamber

about 60 to 75 times.
It was found that a rainfall of intensity of about 0.09 inches

per hour was experienced before overflow would occur at this chamber.
The maximum overflow rate was found to be about 17 roD, and the volume
of overflow during the storm of most severe intensity waS found tobE

only 0.5 MG.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally hi. gh
tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this occurrence; which was of short-term durat:Lon.
Samples of the dry weather flow indicated an average se~~e

strength for suspended solids of 136 ms/l and for BOD the averagece-n-
centration was about 170 mg!l. The sampling of the overflow duri~
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storm or rainfall conditions indicated that suspended solids ranged from

a lo~ of 100 mg!l to a high of 144 mg/1 and BOD concentrations ranged

from a low of 23 mg/l to a high of 37 rng/l. reflecting the dilution

effect.
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MIDDLESEX STREET OVERFLOW CHAMBER, HARRISON
The Middlesex Street overflow chamber serves a drainage area

of 62 acres. This drainage area is served with combined sewers.
The estimated dry weather flow in this district is about 0.72

MGD during dry weather months, and during the wet weather months is
about 0.98 MGD. reflecting a possible infiltration rate of about 0.26

MGD.
Metering facilities were installed on April 24, 1975 and were

maintained through July 6, 1975. nuring this period of time, 25 rain-

falls were recorded and overflows were estimated to have occurred on 17

( occasions. It was found that a rainfall intensity of about 0.07 to 0.08

inches per hour usua'lly caused overflow, but lesser intensities some-

times caused overflow if the rainfall duration was protracted. The
maximum overflow rate which was measured was about 14 MGD, and the
overflow volume was found to be 0.5 MG. It has been estimated that
overflows will occur at this chamber about 50 to 60 times per year when

rainfall occurrences range from 70 to 90 times per year.
It was found that backwater from the Passaic River entered

this chamber and the sewer system du~ing periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The sampling of the dry weather flow revealed an extremely

dilute sewage. The suspended solids was found to be only about 42 mg!l

and the BOD about 44 mg/l. based on average values.
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A sampling of the storm flow waste showed that the suspended

solids ranged from a low of 32 mg/l to a high of S9 mg!l, and the BOD

ranged from a low of 9 mg/1 to a high of 50 mg/l, reflecting again not

only the very dilute dry weather flow. but the further effect of dilution

during storm flows.
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MARSHALL STREET OVERFLOW CHAMBER, KEARNY
The overflow chamber serving this district of only 24 acres is

served with a combined sewer system. The estimated d~ weather flow is
only about 0.09 MGD and, i.nwet weather months,about 0.12 MGD.

Metering and sampling facilities were installed in this
chamber from February 5, 197·5through April 3, 1975, during .which time
rainfall occurred on thirteen occasions. Overflows, however, occurred
only on six occasions. It was found that the overflows occurred when-
ever the rainfall exceeded about 0.05 inches per hour.

The peak overflow rate was found to be about 5.0 MGD, but the
actual volume of overflow under the worst recorded storm was only about
0.4 MG. It has been estimated that overflow will occur at this chamber
from 30 to 40 times per year on the basis of 70 to 90 rainfall occurrerices

per year.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in or~er to
reduce and eliminate this ~ccurrence, which was of short-te·rm duration.

Samples taken of the dry weather flow show a typical domestic
sewage with suspended solids of only 120 mg/l and a BOD of about 206

mg/l, based on average values.
During storm flow, the suspended solids were slightly higher,

ranging from a low of q6 mg/1 to a nigh of 418 mg/l, with the BOD

ranging from a low of 16 mg/l to a high of 167 mg/l.
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DEY STREET OVERFLOW CHAMBER, HARRISON

This overflow chamber serves an extremely small tributary area

of only 6 acres, which is served entirely by combined sewers. The dry

weathe'r average daily flow is nominal, estimated to be about 0.09 MGD·in

the dry weather months and about 0.12 MGD in wet 'weather months.

Metering facilities were maintained in this chamber for the

period beginning Ju~e"'5, 1975 and extending through July 6, 1975.

Rainfalls occurred on ten occasions, with overflows observed on six

occasions. It is estimated that overflow could occur from 40 to 55

times per year at this chamber, based upon the probability that rain-

falls may occur from 70 to 90 ~imes per year.

It was found that a rainfall intensity of about 0.07 to 0.08

inches per hour was required to cause overflow. The overflow volume is

nominal, with. a maximum of 0.3 MG measured during this observation

period, and a maximum peak storm overflow rate of a~out 8 MGD recorded.

It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods,of exceptionally high

tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this occurrence, which was of short-term duration.

It was found that the dry weather flow waste reflected a very

high degree of dilution. For example,· the BOD was found to be only

about 25 mg/L
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Likewise, the sampling of the storm flow reflected suspended

solids of only 25 mg/l. It would appear that this district has a

tremendous amount of infiltration, although for a very small area (six

acres), and the characteristics of the waste reflect this entry of

infiltration into the system.
The area tributary to this overflow is small. A separate

sanitary sewer is recommended for connection to the PVSC branch inter-

ceptor, with elimination of this combined overflow.
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CLEVELAND AVENUE OVERFLGWCHAMBER, HARRISON
This overflow cluunber serves a very small district of only 11

The district is served with combined sewers.acres.
The estimated average daily dry weather flow was about 0.14

M9D, and during wet weather months was abbut 0.19 MGD, which reflects a

relatively high infiltration rate (0.05 MGD).
During th~ period of study. which extended from February 5,

1975 through June 16. 1975, rainfall occurred on 32 occasions. It has
been estimated that overflow occurred on 18 of these occasions. It was
found that the intensity of rainfall required to cause overflow was
about 0.04 inches per hour. It has been estimated that overflows at
this chamber will occur about 40 to 50 times per year, based upon rainfalls

occurring 70 to 90 times per year.
Under overflow conditions, it was found that the peak rates of

overflow were as high as 12.2 MGD, and that the volume of overflow was

as high as 0.3 MG.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The average characteristics of the waste under dry flow

conditions were found to be 101 mg/l for suspended solids and 170 mg/1

for BOD.
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Under storm flow conditions, the suspended solids ~ere found

to be unusually low, ranging from a low of 39 mg/l to a high of 68 mg/l,

and the BOD was found to be about 94 mg/l on the average. This ~ould

appear to reflect the effect of storm water dilution upon the waste~ater

characteristics.
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'l'APPAN STREET OVERFLOW CHAMBER, KEARNY

The Tappan Street overflow chamber serves a tributary area of

only 35 acres. The area is served with combined sewers. This overflow

joins the overflow from Dukes Street, merging into a common outfall line

which discharges into an open ditch leading to Frank's Creek •

.The average daily flow was estimated to be 0.35MGD in the dry

weather months and 0.41 MGD in the wet weather months.

Metering facilities and sampling equipment for this chamber

were in service beginning February 23, 1975, and extending through

August 24, 1975. During this period of time, rainfalls were recorded on

45 occasions,and overflows are estimated to have occurred on 28 occasions.

It has also been estimated that overflows at this chamber will

occur from 45 to 55 times per year when the rainfall occurrences range

from 70 to 90 times yearly.

It was found that an average rainfall intensity of only about

0.03 inches per hour caused overflow. The maximum peak rate of overflo~

was found to be 8.7 MGD, but the volume of overflow was found to be

only 0.2 MG under the worst storm.recorded during the period.

Sampling of the average·daily flow under dry weather con-

ditions indicated a suspended solids concentration of about 137 mg!l

and a BOD value of about 194 mg/lt which reflects basically, a domestic

sewage waste.

Sampling of the storm water overflow indicated a suspended

solids concentration of only about 88 mg/l and a BOD value of about

67 mg/1t reflecting the extent of dilution due to storm flows.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY
This overflow chamber serves a tributary area of only about 12

acres. It is estimated that only about ten percent of this system is
served by combined sewers. The dry weather flow is negligible, being
estimated to be about 50,000 gallons per day (gpd). This overflow is
located at the westerly end of Bergen Avenue at the Passaic River.

Facilities,.for metering and sampling the waste were operative
from April 24, l~75 through May 7, 1975. During this period of obser-
vation, rainfall occurred on eight occasions, during which six overflows
were estimated to have occurred. It has been estimated that overflows
will occur at this chamber from 50 to 65 times per year when the rain-
fall occurrences range f~om 70 to 90 times per year. It was found that
an average rainfall intensity of about 0.05 to 0.07 inches per hour

caused overflow.
The overflow volume is negligible, having been found to be

about 0.1 MG during the worst storm recorded during the period. The
peak overflow rate was determined to be 2.4 MGD, coincidentally, when
0.1 MG overflow volume was recorded.

Sampling of the waste reflected an extremely dilute sewage,
both under dry weather flow conditions and during overflow conditions.
These low concentrations are attributed to the extremely high infiltra-
tion ~hich occurs in this system. dispite the fact that only about ten

percent of the system has combined sewers;
Sampling o.fthe flow under dry weather conditions indicated

a BOD concentration of 18 mg/l. Sampling of the flow during storm
overflow conditions indicated" a BOD average value of about 16 mg/l.
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The sanitary line which discharges into the chamber serveS a

vacant industrial complex. Whatever flow that discharges here is sus-

pected of being either infiltration or inflow, which should be located

and eliminated. This overflow~ in turn, may then be eliminated.
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NAIRN AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamber serves a tributary area of 176 acres.
The area is provided entirely with combined sewers. The average daily
dry weather flow is estimated to be about .0.54 MGD during dry weather
months. 'and 0.69 MGDduring wet weather months.

Metering and sampling facilities were in service in this
chamber beginning on 'June 5,1975 and extending through August 7,1975.
During this period of observation, 17 rainfalls occurred and overflows
are estimated to have occurred on 15 occasions. It has been estimated
that overflow will occur about 60 to 80 times per year based upon
rainfall occurrences of 70 to 90 times per year.

It was found th~t approximately 0.09 inches per hour of rain
was required to cause overflow. The volume of overflow was found to be
very lit~le, namely~ about 0.1 MG, and'the peak stormwater overflow rate
was measured at only 2.6 MeD.

Sampling of the dry weather sewage at this chamber indicated a
very dilute waste, with a s~pended solids average of 58 II.g/land BOD vaLues
averaging about 78 mg/l. The sampling of the stormwater overflow was
likewise found to be fairly dilute, with a suspended solids concentrati~
of only 93 mg/l and a BOD of about 6l,mg/l, based on average values.

These very low wastewater characteristics are attributed to
high dilution in this district due to storm flows and infiltration.
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WORTHINGTON AVENUE OVERFLOW CHAMBER, HARRISON
The Worthington Avenue overflow chamber serves a tributary

area of 177 acres, of which area about 95 percent is served with com-
bined sewers, the balance being composed of separate sanitary and storm

sewers.
The average daily dry weather flow was estimated to be about

2.0 MGD during dry 'weather months, and abou~ 2.8 MGD during wet weather
months. This reflects a fairly high infiltration rate due to the higher

ground water table during the wet weather months.
No measurable overflow6 were recorded at this chamber because

of the fact that the outfall line, which extends some 1,350 feet into
the Meadowlands, is cl.:oggedwith debris,. Due to the obstructed outfall
line, the overflow chamber becomES surcharged during periods of storm
flow, thereby negating metering attempts, sinc.eno "free board" overf1ow

condition existed. In other words, with the occurrences of high stonn

flows, the stormwater is carried on downstream.
Sampling of the waste during dry weather flow conditions re-

vealed an extremely dilute sewage, with the suspended solids averaging
only about 42 mg/l. Sampling of the waste during storm flow conditior1S
indicated that BOD concentrations averaged 59- to 75 mg/l, reflecting the

dilution effect.
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KEARNY-HARRISON-BAST NEWARK AREA OVERFLOWS

Extent of Area and Peak Overflow Rates
Sixteen active overflows were observed and studied in the

Kearny-Harrison Area (two other overflows location in North Kearny on

the Kearny-North Arlington Branch interceptor,are reported upon with the

overflows in the "middle" area of the system). There are no inactive

overflows in theK~arny-Harrison Area.
These overflows are located along the PVSC branch interceptor

sewers adjacent to the Passaic River in this area. The branch inter-

ceptor sewers in the Kearny-Harrison Area extend a distance of approx-

imately 4.4 miles (see Plate 5).
The sixteen active.overflows serve a total tributary area of

approximately 1,650 acres, most of which is serVed by combined sanita~

and storm sewer systems. However, this area also has separate sanita~

and storm sewers interwoven with combined sewers throughout the area.

The capacity of the combined sewer system in these districts has been

estimated to be approximately 604 Million Gallons per Day (MGD).

The measured average daily dry weather flow in the combined

sewer systems in the Kearny-Harrison Area was found to be about 10.3

MGD.
During wet weather months, when the ground water table is

,
high. the average daily dry weather flow (when no rainfall occurs) was
found to be approximately 13.4 MOO. This indicates that ground water

infiltration of approximately 3.1 MGD prevails in the collection sys~
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of the Kearny-Harrison Area •. This infiltration is attributed to the

combined sewer system, which was constructed so as to permit ground

water entry into the pipeline.

The total estimated piping of combined sewers in the Kearny-

Harrison Area which is served with combined sewers and which is tribu-

tary to the PVSC branch interceptor sewers, is approximately 62.3 miles

or 329.000 linear fee~.• It has been estimated that the cost of con-
structio~ of separate sanitary sewers for the Kearny-Harrison Area would
be apprOXimately $80 million. Each overflow collection area must be
analyzed independently to determine the extent and relationship of the
various separate sanitary, separate storm, and combined systems which
exist interwoven in close,proximity throughout ·the Kearny-Harrison area.
In some cases. the best economic decision may be to continue to use the
combined system for sanitary sewage only, disconnecting existing storm
drainage inlets and reconnecting to new separate storm sewers. lnather
areas, tht:reverse situation lluiyprevail, whereby all sanitary con-
nections would best be reconnected to new sanitary sewers, and the
existing combined system continued for usage as a storm sewer only. In
order to effect a meaningful reduction in the infiltration through
complete system separation, it may also be necessary to install new
house connections extending from the street to the property line, if not
all the way into the building structure, to assure that old-type building
drainage systems with built-in ground water infiltration will have been

eliminated from the collection system.
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The sixteen overflow chambers in the Kearny-Harrison Area are

served by drairiage areas ranging in size from as little as six acres to
as large as 607 acres. The aggregate capacity of the combined storm
sew~r pipelines which serve these tributary combined sewer areas has
been,estimated to be about 604 MGD. The estimated aggregate capacity of

the overflow pipes from the chambers to the river has also been estimated
to be 564 MGD. In other words, under conditions of an'extensive storm
which would inundate and surcharge the entire collection system, a flow

of approximately 604 MGD or more could enter the sixteen overflow
chambers, with the possibility of discharge into the river of about 564

MGD.
It will be noted that the branch interceptor sewer at the

downstream or southerly terminus of the Kearny-Harrison Area has a
carrying capacity of only about 28 MGD. It is obvious that this branch

interceptor sewer is entirely inadequate to carry but a very small
portion of the total storm flow potential from the combined sewe.rsin

the Kearny-Harrison Area.
Table 5 has been prepared to show the salient features of the

sixteen overflows in the Kearny-Harrison Area located along the PVSC
Kearny-Harrison branch interceptors. This table is entitled "Tabulation

of Passaic Valley Sewerage Commissioners' Overflows in the Kearny-
Harrison _ East Newark Area." This table sets forth a tabulation of the

overflow location, discharge permit number, the area tributary to each

overflow chamber, the measured dry weather flow under seasonal con-
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'ditions, the estimated capacity of the combined sewers tributary to
these areas, the estimated overflow capacity from these chambers to the
river, and finally the observed recorded peak flow rates and estimated

volume of discharge into the Passaic River.
Overflow Measurements

During the period of observation and study of each of the

overflow chambers, approximately 20 to 45 rainfalls were observed.
Depth recording gauges were installed in essentially all of the chambers,

and measurements and observations of overflow were made, including sampling.
The results of these studies and measurements indicate that

the maximum recorded overflow to the river fram the sixteen chambers
during this period of study was at the peak rate of approximately 568
MGD. However, this overflow rate was of short~t~rm duration and does not
reflect the volume of overflow discharged into the river.

.The volume of overflow from the sixteen overflow chambers was

determined to be about 48 Million Gallons (MG) during this period
of observat~on and study under the maximum storm flows observed (not all

simultaneously) •
It would appear from the results of this study that overflow

does occur at approximately fifteen overflows whenever the rainfall
approaches or exceeds 0.04 inches per hour. A very negligible overflow
was observed or measured at two overflow chambers (Nairn Avenue and

Bergen Avenue - 019 /K~003) •
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It was found that the overflow rates of discharge were of

short-term duration and generally responded directiy to the rainf~ll. In
other words, the overflows generally ceased, following the cessation of
rainfalL Likewise. overflows occurred shortly after the onset of
rainfall and at such times that the intensity exceeded about 0.04

inches per hour.
Th~ aggregate overflow to the Passaic River in the Kearny-

Harrison Area under maximum storm flow conditions observed was somewhat
less than anticipated. Based upon the observations and studies, it is
possible, however, to make some projections of what the overflow might
be under more severe rainfall conditions than observed during the period
of study. An attempt has belm made to do this in the overflow chambers
which are considered to be most critical in the collection system.

The most important overflows located within the Kearny-Harrison

Area which are tributary to the Passaic Valley branch interceptor sewers
are located at Ivy Street and Bergen Avenue on the east branch, and at
Johnston Avenue and Harriaon Avenue on the west branch. Ivy Street is.

,

lI· by far, the most important and critical overflow because of its large
tributary area. It has been estimated that the outlet pipe from Ivy
Street has a carrying capacity of about 260 MGD. The estimated capacity

• of the incoming combined sewer which flows through this chamber is

approximately 260 MGD. Thus, with periods of heavy rainfall, it is

• apparent that discharges of high frequency and fairly large volume must

occur at this overflow chamber.
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The location of the PVSC branch interceptor sewers and the

sixteen overflow chambers along the Passaic River and its tributaries

in the Kearny-Harrison area is shown on Plate 5,

Individual Overflow Chambers
A description has been prepared of each of the overflow

chambers setting forth, in summary form; the results of the observa-

tions and study. Thes~ descriptions follow.
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IVY STREET OVERFLOW CHAMBER, KEARNY

The Ivy Street overflow chamber serves a tributary area of

approximately 607 acres which is the largest collection area among all

of the Kearny-Harrison area overflows. Approximately 85 percent of this

area is served with combined sewers and the balance is served with

sepatate sanitary and storm sewers.
The dry weather flow was estimated to be approximately 3.0 MGD

during dry weather months and 3.5 MGD during wet weather months. This

is indicative of high infiltration from high ground water tables which

is to be expected in a combined sewer system.
Under storm flow (~onditions, it was found that this overfloW

was active with essentially every rain. The overfl~ discharges into

Frank's Creek and travels in this creek a distance of approximately one

mile before entering the Passaic River.
Observations were started at this chamber on December 31, 1974

and extended through June 16, 1975. During the period of study, 45
rainfalls occurred. It has been estimated that overflows occurred on

32 occasions. It is also estimated that overflow will occur from 50

to 6S times per year at this chamber on the probability that rainfalls Day

occur 70 to 90 times per year. It was found that a rainfall intensity

of only 0.02 inches per hour resulted in overflows, but with a rainfal~

duration of 16 or mQre hours.
The peak rate of overflow was found to be approximately 244

MGD. The overflow volume at this station was found to be as high as 23 MG.
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Samples were taken of the sewage under dry weather flow con-

ditions. An analysis indicated that the average BOD was approximately

2S8 mg!l but the total suspended solids waS only 100 mg!l.
Samples taken during storm flow conditions indicated a range

of results for BOD from a'low of Sl mg/1 to a high of 258 mg!lt while

the suspended solids ranged from a low of 40 mg!l to a high of 297 mg/l.

The foregoing would, appear to reflect' the effect of dilutiont except

that the effect of flushing action is also indicated by the higher

suspended solids.

1.68
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JOHNSTON AVENUE OVERFLOW CHAMBER, KEARNY

The Johnston Avenue overflow serves a tributary area of

appro~imatelY i07 acres; An estimated BO percent of this area is served-

with a combined sewer system and the balance is served with separate

sanitary and storm sewers.
The dry weather flow was estimated to be approximately 0.63

MGD during the dry weather months and 0.80 MGD during the wet weath~r

months.
Metering and sampling eq~ipment for this overflow chamber waS

in service beginning on December 31, 1974 and extending through June 16,

1975. During this period of metering and observation, 45 rainfalls

occurred with observed or metered overflows on 33 occasions. In general,

it was found that overflows would occur whenever the intensity of

rainfall exceeded about 0.03 inches per hour. Based upon the observa-

tions, it is estimated that rainfall will occur at this station about

70 to 90 times per year, and that the n~ber of overflows will range

from 50 to 65 times. It was found that the overflow ranged as high as

13.5 MG. Peak flow rates as high as 112 MGD were measured.
It was found that backwater from the Passaic River entered

this ch~ber and the sewer system during periods of exceptionally high

tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this occurrence, which was of short-term duration.

Samples were collected of the dry weather flow at this chanbe~

and the samples were found to be fairly dilute. The suspended solids

averaged about 72 mg/l and the BOD was 104 mg/l.
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The storm water sampling also indicated a fairly dilute waste.

The suspended solids was found to range from a low of l~ mg!l to a high

of 114 mg/land the BOD waS found to range from a low of 30 mg!l to a

high of 86 mg!l.
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HARRISON AVENUE OVERFLOW CHAMBER. HARRISON

This overflow chamber serves a relatively small area of only

67 acres. The area is provided entirely with combined sewers.

The estimated average daily flow was about 0.8 MGD during the

dry weather months and it is estimated that it is about L 1 MGD during

wet weather months.

Metering facilities and automatic sampling equipment were

installed in this chamber and observations made for a period extending

from April 24. 1975 through June 6, 1975. During this period of time,

rainfall occurred on eightelm occasions and it was determined that

eleven overflows occurred. It is estimated that overflows at this

chamber occur from 45 td 55 times per year, and that rainfalls occur on

about 70 to 90 occasions per year. It was found that the average

rainfall intensity required to. cause overflow' was approximately 0.04

inches per hour.

It was found that the peak rates of overflow ranged up to

about 20 MGD, and that the overflow volume was as high as 3 MG.

Samples were taken of the wastes and it was found that under

dry weather flow conditions the suspended solids were about 194 mg/l,

and the BOD approximately 188 mg/1.

Under storm flow conditions, the suspended solids was found

to range from a low of 69 mg/l to a high of 260 mg/1 and BOD ranged from

a low of 49 mg/1 to a high of 203 mg/l. It would appear, from the

above, that the dilution effect resulted in a less concentrated effluent

under stOZlIlflow conditions.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY'
This overflow chamber serves a tributary area of 110 acres.

Approximately 90 percent of this area is served with combined sewers

with the balance of the area served by separate sanitary and storm
sewers. ,This overflow is located at the easterly end of Bergen Avenue.

It has been estimated that the dry weather flow is approx-

imately 0.62 MGD. The estimated flow during wet weather months is about

0.72 MGD. This overflow discharges into Frank's Creek.
During the period of study and observation, which extended

from January 6, 1975 through July 21, 1975, rainfall occurred on 54
occasions. It has been estimated that overflow occurred at this chamber
on 40 occasions during ~his period. It has been estimated that overflowS

will occur at this chamber from 50 to 70 times per year on the assump-
tion that ratnfalls will occur from 70 to 90 times per year. The peak
overflow rates were found to be as high as 32 MGD, and the volume of

overflow.was found to be as high as 2.6 MG.
Samples taken of the dry weather flow indicated that the

av~rage suspended solids was about 68 mg/l and the BOD averaged approx-
imately 139 mg!l. Under storm flow conditions, it waS found that while
the BOD ranged from a low of 47 mg/1 to a high of 57 mg/l, the suspended

solids ranged from a low of 260 mg!l to a high of 282'mg/l. This
clearly reflects the eff~ct of flushing under high flow and high velocity

conditions in the combined sewer system.
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CENTRAL AVENUE OVERFLOW CHAMBER, EAST NEWARK
This overflow chamber serves a very small drainage area,

namely, 26 acres. The area is served with combined sewers. The average
daily flow has been estimated to be only 0.14 MGD under dry weather flow

conditions, but as high as·0.27 MGD during the wet weather months.
Metering and sampling facilities were installed in this

chamber and were maintained during the period extending from April 24,
1975 through June 6, 1975. During this period of time. rainfalls
occurred on seventeen occasions. It has been estimated or found that
overflows occurred on twelve occasions. It has also been estimated that
overflows will occur at this chamber approximately 50 to 65.times per
year, based on rainfalls occurring from 70 to 90 times per year.

It was found that the average rainfail intensity required to

cause overflow ranged from about 0.04 to 0.05 inches per hour, for a

rainfall duration of about 8 hours or longer.
The peak rate of overflow was found to be about 62 MGD. The

total volume of discharge was found to be as high as 1.2 MG.
It was found that backwater from the Pass'aic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrences which was of short-term duration.

\

~ -..~---------------173

TIERRA-B-007996



ELSON T. KILL.AM ASSOCIATES, INC.

The sample of the dry weather flows indicated an unusually

dilute waste. The suspended solids was found to be only 60 mg/l as an

average, and BOD was found to average only 4.7 mg/l.
The storm flow conditions indicated that the suspended solids

and BOD again were relatively low, the former being found to range from a

low of 36 mg/! to a high of 103 mg/l, and the latter ranging from a

low of 34 mg/I to a high of 88 mg/I.
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NEW (HAMILTON) STREET OVERFLOW CHAMBERt HARRISON
This overflow chamber serves a tributary area of only 32

acres. It is provided with combined sewer facilities.
The estimated average daily dry weather flow is about 0.17 MGD

and during wet weather monthst it was estimated to be 0.33 MGD. This is
an unusually high flow and is indicative of high infiltration in this

small collection syste~ (O.16 MGD).
Metering facilities and sampling equipment were installed in

this chamber during the period May 12. 1975, and extending through July
6, 1975. During this period of time, rainfall occurred on seventeen
separate occasions. It has been estimated that overflows occurred at
this chamber on thirteen occasions. It has also been estimated that
overflows will occur at this chamber about 55 to 70 times per year when
rainfalls occur about 70 to 90 times per year.

It was found that the rainfall intensity required to cause

overflow was about 0.07 inches per hour. The peak overflow rate as this
chamber was found to be as high as 18 MGD. The volume of overflow,
under the worst recorded storm conditionst was found to be about 1.1 MG.

Samples of the dry weather flow indicated suspended solids averaged

about 191 mg/l, and BOD concentrations averaged 138 mg/l.
.Samples taken during'a storm flow condition indicated a range

of BOD from a low of 47 mg/l toa high of 66 mg/l, and a range of suspendec3

solids from a low of 106 mg/l to a high of 326 mg/l. It would appear
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from the above .that the suspended solids during the storm flaw period

reflects flushing action from the peak storm flow rates. The BOD re-

fleets the effect·of pollution.
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DUKES STREET ,OVERFl.OW CHAMBER. KEARNY

This overflow chamber serves a small area of only 25 acres.

This area is served entirely with combined sewers.

The average daily dry weather flow was estimated to be 0.17

MGD, and during wet weather periods was estimated to be 0.20 MGD. This

overflow joins the overf~ow from Tappan Street. merging into a common

outfall line which discharges into an open ditch leading to Frank's

Creek.
Metering and sampling facilities were installed in this overflow

chaIDber beginning May "1. 1975, and exteriding through October 24. 1975.

During this period of time, 41 rainfalls were recorded. It has been

estimated that overflow occurred on 37 occasions. On the basis of 70 to

90 rainfalls occurr'ing in one year. it has also been estimated that from

65 to 80 overflows would occur at this chamber.

It was fotmd that the rainfall intensity required to cause

overflow was only about 0.03 to 0.04 inches per bour. Peak overflow

rates of 6.5 MGD were recorded. and the volume of overflow was fomd to

be only about 0.8 MG.

The sample of the dry weather flow indicated that suspended solids

averaged 253 mg/1 and the ~OD averaged 234 mg/l.

,The storm sample which was collected indicated an average con-

centration of 178 mg!l for suspended solids, and 189 mg/l for 'BOD. The

lower storm sample values would appear to reflect the dilution effects, of

storm flows.
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BERGEN STREET OVERFLOW CHAMBER, HARRISON
This overflow chamber serves a drainage area of about 72

acres. The area is served with combined sewers. It has been estimated
that the dry weather flow is about 0.83 MGD during the.dry weather
months, and that the average daily flow is about 1.13 MGD during wet
weather months, reflecting possible infiltration of about 0.30 MGD.

Meteri~g facilities were installed in this chamber starting
July 6, 1975, and were maintained in operation through September 12,
1975. During this period of time, thirteen rainfalls were recorded and
it has been estimated that overflows occurred on eleven occasions.
Based on an estimated range of from 70 to 90 rainfalls occurring dur~ng

the year, it is estimated that overflow would occur at this chamber

about 60 to 75 times.
It was found that a rainfall of intensity of about 0.09 inches

per hour was experienced before overflow would occur at this chamber.
The maximum overflow rate was found to be about 17 MGD, and the volume
of overflow during the Btorm of most severe intensity was found to be

only 0.5 MG.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally hi. gh
tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this occurrence~ which was of short-term dur~JLon.
Samples of the dry weather flow indicated an average se~g;;e

strength for suspended solids of 136 mg/l and for BOD the average c~n-

centration was about 170 mg/l. The sampling of the overflow duri~
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storm or rainfall conditions indicated that suspended solids ranged from

a lo~ of 100 mg/1 to a high of 144 mg/1 and BOD concentrations ranged

from a lo~ of 23 mg/1 to a high of 37 mg/l. reflecting the dilution

effect.
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MIDDLESEX STREET OVERFLOW CHAMBER, HARRISON
The Middlesex Street overflow chamber serves a drainage area

of 62 acres. This drainage area is served with combined sewers.
The estimated dry weather flow.in this district is about 0.72

MGD during dry weather months, and during the wet weather months is
about 0.98 MGD, reflecting a possible infiltration rate of about 0.26

MGD.
Metering facilities were installed on April 24, 1975 and were

maintained through July 6, 1975. During this period of time, 25 rain-
falls were recorded and overflows were estimated to have occurred on 17
occasions. It was found that a rainfall intensity of about 0.07 to 0.08
inches per hour usually caused overflow, but lesser intensities some-
times caused overflow 1f the rainfall duration was protracted. The
maximum overflow rate which was measured was about 14 MGD, and the
overflow volume was found to be 0.5 MG. It has been estimated that
overflows will occur at this chamber about 50 to 60 times per year when
rainfall occurrences range from 70 to 90 times per year.

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The sampling of the dty weather flow revealed an extremely

dilute sewage. The suspended solids was found to be only about 42 mg/l

and the BOD· about 44 lng/I, based on average values.

180
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A sampling of the storm flow waste showed that the suspended

solids ranged from a low of 32 mg/1 to a high of 59 mg!l, and the BOD
ranged from a low of 9 mg!l to a high of 50 mg!l, reflecting again not
only the very dilute dry weather flow, but the further effect of dilution

during storm flows.
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MARSHALL STREET OVERFLOW CHAMBER, KEARNY
The overflow chamber serving this district of only 24 acres is

served with a combined sewer system. The estimated dry weather flow is
only about 0.09 MGD and. in wet weather months, about 0.12 MGD.

Metering and sampling facilities ,were installed in this
chamber from February 5, 1975 through April 3, 1975, during ,which time
rainfall occurred on thirteen occasions. Overflows, however, occurred
only on six occasions. It was found that the overflows occurred when-
ever the rainfall exceeded about 0.05 inches per hour.

The peak overflow rate was found to be about 5.0 MGD, but the
actual volume of overflow under the worst recorded storm was only about
0.4 MG. It has been estimated that overflow will occur at this chamber
from 30 to 40 times per year on the basis of 70 to 90 rainfall occurrences

per year.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this ~ccurrence, which was of short-term duration.

Samples taken of the dry weather flow show a typical domestic

sewage with suspended solids of only 120 mg/1 and a BOD of about 206

mg/1, based on average values.
During storm flow, the suspended solids were slightly higher,

ranging from a low of 66 mg/1 to a high of 418 mg!l, with the BOD

ranging from a low of 16 mg/l to.a high of 167 mg/l.
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DEY STREET OVERFLOW CHAMBER, HARRISON

This overflow chamber serves an extremely small tributary area

of only 6 acres, which is served entirely by combined sewers. The dry

weather average daily flow is nominal, estimated to be about 0.09 MGD in

the dry weather months and about 0.12 MGD in wet weather months.

Metering facilities were maintained in this chamber for the

period beginning June 5, 1975 and extending through July 6, 1975.

Rainfalls occurred on ten occasions, with overflows observed on six

occasions. It is estimated that overflow could occur from 40 to 55

times per year at this chamber, based upon the probability that rain-

falls may occur from 70 to 90 times per year.

It was found that a rainfall intensity of about 0.07 to 0.08

inches per hour was required to cause overflow. The overflow volume is

nominal, with. a maximum of 0.3 MG measured during this observation

period, and a maximum peak storm overflow rate of a~out 8 MGD recorded.

It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high

tide. The staff of the PVSC has taken corrective actiOn in order to

reduce and eliminate this occurrence, which was of short-term duration.

It was found that the dry weather flow waste reflected a very

high degree of dilution. For example, the BOD was found to be only
about 25 mg/L
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Likewise, the sampling of the storm flow reflected suspended

solids of only 25 mg!l. It would appear that this district has a

tremendous amount of infiltration, although for a very small area (six

acres), and the characteristics of the waste reflect this entry of

infiltration into the system.
The area tributary to this overflow is small. A separate

sanitary sewer is recommended for connection to the PVSC branch inter-

ceptor, with elimination of this combined overflow.
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CLEVELAND AVENUE OVERFLOWCRAMBER, HARRISON

This overflow cluunber serves a very small district of only 11

acres. The district is served with combined sewers.
The estimated average daily dry weather flow was about 0.14

MGD, and during wet weather months was ahout 0.19 MGD, which reflects a

relatively high infiltration rate (0.05 MGD).
During th~ period of study. which extended from February 5,

1975 through June 16, 1975, rainfall occurred on 32 occasions. It has
been estimated that overflow occurred on 18 of these occasions. It was
found that the intensity of rainfall required to cause overflow was
about 0.04 inches per hour. It has been estimated that overflows at
this chamber will occur about 40 to 50 times per year, based upon rainfalls

occurring 70 to 90 times per year.
Under overflow conditions, it was found that the peak rates of

overf1Qw were as high as 12.2 MGD, and that the volume of overflow was

as high as 0.3 MG.
It was found that backwater from the Passaic River entered

this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The average characteristics of the waste under dry flow

conditions were found to be 101 mg/l for suspended solids and 170 mg/l

for BOD.
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Under storm flow conditions, the suspended solids were found

to be unusually low, ranging from a low of 39 mg/l to a high of 68 mg/l,

and the BOD was found to be about 94 mg/l on the average. This would

appear to reflect the effect of storm water dilution upon the wastewater

characteristics.
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~APPAN STREET OVERFLOW CHAMBER, KEARNY

The Tappan Street overflow chamber serves a tributary area of

only 35 acres. The area is served with combined sewers. This overflow

joins the overflow from Dukes Street, merging into a common outfall line

which discharges into an open ditch leading to Frank's Creek •

.The average daily flow was estimated to be 0.35MGD in the dry
weather months and·0.4l MGD in the wet weather months.

Metering facilities and sampling equipment for this chamber

were in service beginning February 23, 1975, and extending through

August 24, 1975. During this period of time, rainfalls were recorded on

45 occasions, and overflows are estimated to have occurred on 28 occasions.

It has also been estimated that overfloWs at this chamber will

occur from 45 to 55 times per year when the rainfall occurrences range

from 70 to 90 times yearly.

It was found that an average rainfall intensity of only about

0.03 inches per hour caused overflow. The maximum peak rate of overflow

was found to be 8.7 MGD, but the volume of overflow was found to be

only 0.2 MG under the worst storm.recorded during the period.

Sampling of the average daily flow under dry weather con-

ditions indicated a suspended solids concentration of about 137 mg!l

and a BOD value of about 194 mg/l, which reflects basically, a domestic

sewage waste.

Sampling of the storm water overflow indicated a suspended

solids concentration of only about 88 mg/1 and a BOD value of about

67 mg/l, reflecting the extent of dilution due to storm flows.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY
This overflow chamber serves a tributary area of only about 12

acres. It is estimated that only about ten percent of this system is
served by combined sewers. The dry weather flow is negligible, being
estimated to be about 50,000 gallons per day (gpd). This overflow is
located at the westerly end of Bergen Avenue at the Passaic River.

Facilities, for metering and sampling the waste were operative
from April 24, 1~75 through May 7, 1975. During this period of obser-
vation, rainfall occurred on eight occasions, during which six overflows
were estimated to have occurred. It has been estimated that overflows
will occur at this chamber from 50 to 65 times per year when the rain-
fall occurrences range f~om 70 to 90 times per year. It was found that
an average rainfall intensity of about 0.05 to 0.07 inches per hour

caused overflow.
The overflow volume is negligible, having been found to be

about 0.1 MG during the worst storm recorded during the period. The
peak overflow rate was determined to be 2.4 MGD, coincidentally, when
0.1 MG overflow volume was recorded.

Sampling of the waste reflected, an extremely dilute sewage,

both under dry weather flow conditions and during overflow conditions.
These low concentrations are attributed to the extremely high infiltra-
tion which occurs in this system, dispite the fact that only about ten
percent of the system has combined sewerg~

Sampling o.f the flow under dry weather conditions indicated

a BOD concentration of 18 mg/l. Sampling of the flow during storm
overflow conditions indicated- a BOD average value of about 16 mg/l.
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The sanitary line which discharges into the chamber serves a

vacant indus'trial complex. Whatever flow that discharges here is sus-

pected of being either infiltration or inflow, which should be located

and eliminated. This overflow, in turn, may then be eliminated.
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NAIRN AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamber serves a tributary area of 176 acres.
The area is provided entirely with combined sewers. The average daily
dry weather flow is estimated to be about 0.54 MGD during dry weather
months, -and 0.69 MGDduring wet weather months.

Metering and sampling facilities were in service in this
chamber beginning on 'June 5, 1975 and extending through August 7, 1975.
During this period of observation, 17 rainfalls occurred and overflows
are estimated to have occurred on 15 occasions. It has been estimated
that overflow will occur about 60 to 80 times per year based upon
rainfall occurrences of 70 to 90 times per year.

-It was found th~t approximately 0.09 inches per hour of rain
was required to cause overflow. The volume of overflow was found to be
very lit~le, namely~ about 0.1 MG, and'the peak stormwater overflow rate
was measured at only 2.6 MeD.

Sampling of the dry weather sewage at this chamber indica~ed a

very dilute waste, with a suspended solids average of 58 o:g/l and BOD vCllues
averaging about 78 mg!l. The sampling of the stormwater overflow was
likewise found to be,fairly dilute, with a suspended solids concentrati~
of only 93 mg/l and a BOD of about 61 -mg!l, based on average values.

These very low wastewater characteristics are attributed to
high dilution in this distriet due to storm flows and infiltration.
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WORTHINGTON AVENUE OVERFLOW CHAMBER~ HARRISON

The Worthington Avenue overflow chamber serves a tributary

area of 177 acres~ of which area about 95 percent is served with com-
bined sewers~ the balance being composed of separate sanitary and storm

sewers.
The average daily dry weather flow was estimated to be about

2.0 MGD during dry 'weather months, and about 2.8 MGD during wet weather
months. This reflects a fairly high infiltration rate due to the higher

ground water table during the wet weather months.
No measurable overflows were recorded at this chamber because

of the fact that the outfall line, which extends some 1,350 feet into
the Meadowlands, is cl;oggedwith debris,. Due to the obstructed,outfal~
line, the overflow chamber becom€S surcharged during periods of storm
flow, thereby negating metering attempts, since no "free boardll overf! ow
condition'existed. In other words, with the occurrences of high sto~

flows, the stormwater is l:arriedon downstream.
Sampling of the waste during dry weather flow conditions re-

vealed an extremely dilute sewage, with the suspended solids averaging
only about 42 mg/l. Sampling of the waste during storm flow conditiorJs
indicated that BOD concentrations averaged 59- to 75 mg/l, reflecting the

dilution effect.
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ESTUtATE OF TOTAL SYSTEM OVERl~
An estimate has been made of the total overflow into the

.Passaic River from the combined sewer systems tributary to the PVSC

collection systems. This covers a total drainage area of approximately

12,200 acres, of which 5,100 acres are located in Paterson. 3,950 acres

are located in Newark tributary to PVSC overflows, 1,400 acres are

located in Newark trib.utary to the PVSC interceptor, but not directly

connected to PVSC overflows, 1,650 acres are located in the Harrison-

Kearny area, and about 100 acres are located in the middle portion of

the system. In addition to the abpve, and not included in the PVSC

overflow studies, are approxlmately 3,240 acres located in the South

Side of the City of Newark which are served with combined sewers. This

large area is tributary to the Peddie, Waverly, and Queen ditches where

overflow chambers are provided for storm water overflows which ulti-

mately are discharged ~nto Newark Bay--not the Passaic River. The dry

weather flow is conveyed through the City of Newark's South Side inter-

ceptor sewer directly to the PVSC Newark Bay pumping Station.
Based upon a study of the period from October 1, 1974, through

September 30, 1975, it has been estimated that the total volume of sevage

treated at the PVSC treatment plant is approximately 91.6 billion gallons.

This. is an average daily flow of approximately 251. 0 MG.D for this twelve-

month period. During the year, a total of 54.74 inches of rainfall was

recorded.
The storm water overflow into the Passaic River from this

total drainage area of approximately 12t200 acres has been estimated
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to be about 7.500 million gallons annually. This is approximately 8.2

percent of the yearly flow. The estimated overflow from the Second

River Union Outlet is about 600 million gallons per year.
The foregoing does not include the estimated overflow from

the combined sewer systems in the Waverly Avenue District, the Peddie

Street District, arid the Queens Street District. which are located in

the South Side of the City of Newark. Preliminary estimates indicate

that the annual storm water overflow from this City of Newark area of

about 3.240 acres will be in excesS of 2,000 million gallons per rear.

In addition to the above, sanitary sewer overflows occur with-

in the collection system during exceptionally severe rainfalls as a

result of inflow which ,is in excess of local interceptor sewer carrying

capacities. These inflows may aggregate in excess of 250 million

gallons annually.
Tabulations have been prepared fo~ the twelve-month period

of observation and study (October, 1974 through September, 1975). These

tables show-the rainfall occurrences (8l) with one hundred and· four

days of precipitation recorded. (See Table 6 on pages 196-207).

Overflows to the Passaic River are estimated to have occurred

on eighty-five days during this period of time at the sixty-five active

overflow chambers. Overflows did not occur at each chamber for each

storm. The intensity of the rainfall dictated the conditions, extent,

duration, and volume of overflow at each chamber.
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Table 6 shows the total rainfall' for each storm, the maximum

intensity for a thirty-minute duration, and the estimated storm water
runoff and aggregate overflow into the Passaic River and its tributaries.

Table 6 also shows the estimated storm water overflow and sanitary

sewage diversion from the South Side.area of the City of Newark which

is discharged int<:,Newark Bay. The estimated overflows from the Second

River Union Outlet are also shown, a'swell as the average daily flow

treated at the PVSCNewark Bay Treatment Plant. The tabulations are

shown on a monthly basis and the.totals for the twelve-month period aLe

also shown.
In summary, while a total of over 91,000 million gallons of

sewage weLe treated in a twelve-month period at the PVSC treatment

plant. combined 'overflows into the. Passaic River from PVSC and other

system overflow facilities were estimated to be in excess of 7,500

million gallons per year. or about 8.2 percent of the total.
The estimated overflow from the Union Outlet was about 600

million gallons per year, or about 0.7 percent of the total flow treated.

The estimated st9rm water and sanitary overflow from the combined

sewers in the South Side of the City of Newark into Newark Bay was

estimated to be greater than 2,300 million gallons per year, or about

2.5 percent of the to.tal. The estimated overflows within the collec tion

systems where sanitary sewers are inadequate have been estimated to be

about 250 million gallons per year, or about 0.27 percent of the total

system flow.
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The total estimated overflow from all sources (from the PVSC

combined sewer areas, the South Side interceptor overflows 'and diver.sions

from valve c1osings~ the Second River Union Outlet sanitary bypass, and

other sanitary system overflows) amounts to about 11,000 million gallons

per year, or about twelve percent of the Newark Bay Pumping Station

yearly plant flow.
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Konth: October 1924

D",ul
O",y of
~
i Tu
2 W
3Th
4 F
5 5
6 S
7 M
8 Iu
9 w

10 TIt
11 F
12 5·
135
14 M
15 Tu
16 w
17 Th
18 F
19 5
20 S

.... 21 H
'" 22 Tu'" 23W

24 Th
25 F
26 S
22 S
28 H
29 Tu
)OW
31 TIt

TotAL

'I .. T-race

Tot .. l
Rainfall
(lnches)

T

T

0.20
1.90

0.08

T'
0.04
2.22

Rainfall
Duration
~lIoun)

].I()

22.00

2.10

TABLE 6

RAINFAll. ESTIMATED 0II1I1UJ1,; TO PASSAICRIVER, AIID Pl.A!lT FLOIIS

lIa...l...... !ata-ted Esti ..at:e·d......
Aver"'le Ilalnhll Trlbutary Soud. Side Intercep tor *. Second lllver Toeal

Ralnf.all IntenKity R....off into Eatl .... ted -i...lmated Estimated Union Outlet Estimated
[nt-pn81ty (In ')0 ",ION.) Co~lned Severs* OVerflow to SAnitary Fl".. Trlbut;ary Runoff Flow to River Overflowt
(I".lbr, ) (In .III••! 40UHC) 6o:t(ltC) River (11;) n'vHt"d (1lC) ~O%(HG) bOl(MG) (Me) (HG)

Aveta&~
Da:l1y

P1anl Plow
--'!:KID....-..__

2fO
2: I
2:)
2L)
2!8
2105
2:'1
2:56
2:15
2.14
212
21]
1'14
2.,0
2'5
2;4
V.l
2'-6

,223
2)2
238
H6
232
216
2.0
2~3
1'~8
2!7
238
239

__ 2~

0.067
0.086

27
252

';

285
]97

67
11

10040
326

0.10
0.25

III

~
:0-

'"'"

0.011 0.08 11 16 3 4

2. )0 0.02 5 9 --!
18 428 7,2 f3 Mell'lonth

_2

112
0.020

39295 290441

Note, • 12,200 AcreB - combined BewerB (tributary to PVSC interceptor)
Newark 5,400
Patersor 5.100

Kearny-HazelBor 1,700
12,200-* 32_0 AeTea - combin.d .ewc~. not ~rib~cary ~o pvsc ~ntercep~ot

••• MAnually controlled (not cO~hined sewers)
T The' "Total [Btll1&t:edOVerflOll" cOIUlllllis derived by ~dding

eol ...... 9, 9" an aveuae of colUlllnS 10 and 11. 'and col ....n 12.

: 34 Aveta~e
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RAINFALL, ESTIMATEDOlII!JIFIDIITO PASSAIC IlIVlR, AND PlANT PLOWS

Honth: Decelllber. 1974
Ka"IIOWlI EmU_teel

A_(~ge RainfaU Tributary South Side lntel'"cepcor Second River Tot.al Average
Datel Toul RaInfall II<Jlnfall 1.atenlllry .uooff into E.tl .... ted "-r.'t IlIUIted Est boated Union Outlet . Estimated

Pl~~'~lfIOWDay of Rainfall Dur.-.tlQR In ,,,n81ty (In )(j .. In ... ) CQQib'Jned Severs Overflow to Sanitary n"", TributarY ll.unoff Fl"'" to River Overflow +

~ (Inches) ~ (In./hr. ) (tg./hr.l 4Q~(IlC) 60%(HG) llYer (He) 01 v"rt"d (HG) ~~ bO%(HG) ~-_. ~-- ~&_~-

1 S 0.45 6.00 0.075 0,17 60 89 50 1 16 24 271
2 K 1.60 6.00 0.267 0.10 212 311 250 11 56 84 Hi 4L6 2.10
3 Tu 236
4 W. 240
5Th 248
6 , 237
i S u.18 ).OC 0.060 0.15 24 36 lS l'> H!

278 232
8 S 1.17 9.00 0.130 0.40 155 232 175 8 41 62 :/.0 262
9 l'l 247

10 Tu 253
llW 243
12 Th 243
13F 241
14 5 212
15 5 203
16 H 1.35 13.00 0.104 0.26 119 268 180 11 48 71 21 272 310

.... 17 Tu 263
'" 18 W 254
'" 19 Th 259

20 F 254
215 4 219
22 S 204
23 H 225
24 Tu 213
25 W 0.30 5.00 0.060 0,09 40 60 40 10 16 53 208
26 Th 2L8
27 , 221
28 S 212
29 5 190
30 M 225
31 Tu 0.10 2.00 0.050 0.05 13 20 '5 4 5 __ I_D_

ill.

TOTAL 5.15 683 1,022 715 35 181 272 55 :.ell3 7,353 MG/Mon'h

23] ·....verage
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TIIBLE 6

AAltlI'Al.L, ESTIHATI!J)OV!llFl.ow TO PASSAIC lllV!Il, AND!'LAlIT PLOWS
MOnth: January, 1915

1'18d..... bU_ted
Aver .. ,e !lain! .11 Tcibutary

~_S_uuth Stde- Inte:n:eptor Second River Total Average;

Dat,,1 TOt.. l RaJnfall !lainfaU lot ..... ity lunoff into Eari .... ted Po.elmared Esel_red Union OutIe t Estimated Daily

Day of Rainfall DUl"'al.ion Inten.ity On 10 ..Jnn.) Cod>lned S.... en Overflow to S..n lLary Fl"" Trlbutaev Runoff' 1'1"", to River Overflow + 'Plant Flow
~ (Inches) (Houn1 (In./hr,) (In ./he) 40%(1lC'~'60%(KCl River (11:1 DJnrt"d (Hel 'dl% (KG) 60%(HC) ~-, ~-- --.Q!EPl. ___1 W 0.25 9.00 0.028 0.06 34 SO 25 9 1J 36 195

2n

no
J P 0.01 2.00 0.010 0.01 2 4

ZJl
4 S

102
5 S

t93
6 Ii 0.14 2.00 0.070 0.09 18 28 10 5 7 3 73 !85
7 Tu 0.41 7.00 0.059 O.ll 54 81 JO 6 H 22

257
8 II 0.05 0.50 0.100 0.20 6 10 5 2 3 10 . 155 286
9Th 0.67 9;00 0.014 0.14 89 132 100 8 24 35 263

10 r
1 1 262

11 S 0.08 3.00 0.027 0.04 11 16 5 3 ,4 8 .222
12 S

234
13H 0.77 16.00 0.048 0.14 101 153 110 27 41 19 163 264
14 Tu

25]
15 w

251
16 Th

253
17r

251
.... 18 S 0.13 6.00 0.122 0.19 97' 144 100 5 16 39 13 150 250
'0 19 S 0.17 5.00 0.OJ4 0.06 23 34 10 6 9 36 154

'0

Jl
20 H 0.05 2.00 0.025 0.04 1 10 5 :2 ]

253
21 Tu

~58
22 II

256
23 Th

:2
:2 254

24 F

265
25 S 0,64 13.50 0.047 0.19 85 127 80 23 ]4 116 186
26 S

H9
27 H

;158
28 Tu

239
29 W 0.55 7.00 0.079 0.13 7J 109 75 2 19 29 19 120 263
30 Th

155
31 F

203TOTAL 4.53 601 898 555 31 161 24Q 75 861 7,637 IiC/Month

246 Average
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Il.AIIIFALL, ESTIHATED OVEiPUI\I TO PASSAIC RIV1!lt,AIiIDPlANT PLOIlS

Month~ February, 1975
KadllUJll l!ut.Aud

Aver.agll! RalnhU Tdhutary South Side Interceptor .Second River Total A.verage

Datel Toul Rainfall IlGlnfall ID~..nH1ty &unciff Into E"th.aud p.Hl .... ted Esti....ted UnIon Outlet Estimated Dallv

Day of R.aln fall Duration Intenslty (In 10 .. lnH.) Combined sewers Overflov to S.. nl toliry Flow Tributary Runoff Flow to River Overflow + Plane Fie,",.

~ (Inches) (llours) (In.{hr.l (In./hr.l 401(HC~ 60l:(MG) River (tt;L Oly~l ~~ &OZ(HG) (KG) (KG) ___ (MGD)

1 S
210

2 S
46** 46 219

311 !in:
25\

4 To i':i8
250

5 W 0.48 13.00 0.037 0.08 64 96 60 :z:~
17 25 81 273

6Th c ...
279

1 F
(ij ... 2i1

8 S ~i
221

9 S
207

10 M
238

11 Tu
"'>-1 245

12 II 0.62 7.00 0.089 0.15 82 123 100 ... ~ 22 33 128 24:.....
13 Th '" 2 )4... '"
14 F

::;0 251

15 S ? ~. 228

16 S
227

17M 0.20 4.00 0.050 0.10 27 40 5 t:; 7 11 4 18 256

18 Tu 0.02 1.00 0.020 0.02 2 4 '" 1 1 1 275

'" 19 1/ 0.15 2.00 0.075 0.12 20 29 10 ~ 5 8 16 2S 7

0
0 20 Th

>- 249
'"

2lF
'" 2:'8

22 S
>- 228*
::1

23 s 0.40 3.50 0.114 0.18 53 79 50 ... 14 21 68 228-

24 M 1.15 22.00 0.052 0.60 152 228 160 0 40 61 26 238 321:z:

25 Tu ~
"277

26 li
268

27 Th
263

is F
-2l2.

roTAL l.O2 400 599 38:; 106 160 78 596 6.97& ~/Month
2i9 Average

*Estlmated value--no reading available .
• *Rreakdown of Newark Bay Pumping Sta~1o~.
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TAIlLE6

IAINTAU.. ESTlKAT!lI OVEaFLOW10 P/oSSAIC IllVD. AIlD PLAIlT naws

Honth: Apr1.l. 1975
H.a:.:jgwa bt~ted

Avera,'" !lalahll Tributary _..?" ..th Side InteTceptor Second River Toral Average

Datel Total Rainfall Rala fa 11 [aum.Ity Iluaoff Into r:eU_ted f.otlmated !sti_ted Unton Outlet Esttmated Daily

Day of Rainfall Duration [nteRslty (1n 10 1I1n5.) Colllbtned S....ers Overflow to Sani tary flu", Tclbuc.ry Runoff Fl"" to River Ovedlow + Plant Flow

~ (Inchesl (Hours) (In./llr.l (In ./hL I 40UKe) 601(MG) Un. (MG) Dlv..t"d (Hel 40;(HeI ~ (KG) ~~L__ (MGDL ____

1 Tu

259

2 II
268

3Th 0,75 6.00 0.125 0.23 99 149 100 2 26 40 12 147 282

4 P
252

5 S
230

6 S

225

7 tI

251

6 Tu

250

9 II
247

10 Th
21,6

111.'

246

12 5
222

135
207

14 tI

236

15 Tu 0.14 8.00 0.018 0.04 18 28 10 5 7 16 259

16 II 0.01 1.00 0_010 0.01 1 2 1 1 244

17Th
243

... 18 F 0.01 LOO 0.010 0.01 1 2 1 1 245

0 19 5 0.03 2.00 0.015 0.02 4 7 2 2 214
...

20 S
193

21M
221

22 Tu

239

23 W 0.04 0.5 0.080 0.08 5 8 1 2 2 4 274

24 Th 1.34 14.67 0.091 0.26 171 266 200 2· 47 71 7 268 107

25 F 0.41 1.75 0.053 0.08 54 81 50 6 14 22 82 2906

26 S 0.04 1-00 0.040 0.04 5 7 1 1 2 219

27 S
197

28 M
239

29 Tu

245

30 II
---.:ill.

TOTAL 2.77 364 550 360 11 95 148 27 521 7.292 ltG/Honth

243 Average
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RAINFALL, ESTlHATm O'IIPJlP'loOll TO PASSAI C KIVU, AIID PLANT P1.OWS

HOft[h: Hay, 1975
Kaxl.u.m EaU._~ed

Averaae RaLnCuli Tributary Suuth Side Interceptor Second River Total Av""age
Datel Total RaInfall Jl.alntall InunHLty J.... of! into EeUmat"d --f.-;'r Lmat"d Est1111ued Un10n Outlet Est1mated Oa11y
Pay of Rainfall Duroilt1on Intr.-nsltY (In }tt ..In".) CoaobLned Sew""" Overflow to Sanl [ary flow Trlbutary Runoff Flow to River Overflow + Plant Flow
~ (Inches) (HolltB) pno/hr. ) (tn./hr.' 401(110) 60%(MG) River (1lC) ~!.rt.·d (llCl ~m:(HG) 60%(110) ~-)_ .. (H01-_,__ (MGD)

I Th' 2462 F 0.12 0.75 0.160 0.16 16 24 4 6 2623 S 2194 S 0.97 19.75 0.049 0.14 128 192 130 9 34 5] ) 2965 H 0.08 6.00 0.013 0.03 1I 16 .5 3 4 ]] )240 2446 Tu 0.21 1.20 0.175 0.32 28 41 30 7 11 2837 W 2598Th 2549 F 24510 S 212
, 11 S 19912 H 0.20 3.50 0.057 0.10 26 40 7 11 9 29913 Tu 1.32 6.75 0.196 0.54 175 262 125 46 70 194 30414 W 28415 Th 31516 F 0.63 5.17 0.122 0.28 ' 84 125 40 6 22 33 14 29817 S 24118 S 219N 19 H0' 25\... 20 Tu 25221 W 0.08 2.00 0.040 0.07 11 16 4 4 26822 Th 25323 F 25524 S 22325 S 0.32 1.75 0.183 0.48 42 64 20 11 17 34 19026 H 20727 Tu 24928 W

251029 Th 24030 F 0.22 8.75 0.025 0.08 29 43 ,3D 8 12 40 26231 S
---ill.

TOTAL 4.\5 550 823 380 21 145 219 16 600 7,853 HG/Month

253 Average
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TABI E 6

IlAIli'fALL, £STIHIITED (JIII!JI;'UIW TO PASSAIC ltlVP, AIlD PUNT nowS

Month: Sept ....ber, 1'17~
&111,,_ EstI.ated

Avenge 1W1nfa II Tribu<&r'y Suutb Sid. Inte.rceptor Second River Total Average

OiOtel Total Rainfall ~lnfall laten~ay lunoH Into Eoti....ted ---;!J<1....td [stl_ted Union Outlet [stl....ced Daily

Day of Rainfall Dutation Intenslty (In 10 IIln...) ColDb1ned Sewer!l Overflow to 5"nl tll""Fl"" Tributary Runoff Flow to Rivet Overflow + Plant Fie ..

~ (Inches) i!!."unl ([n.(hr,) (In./br.l 40:t(l1C--l 611x(HC) Uver (1«:) Ol••rtrld (1tG) ~~ 60Illle) (}oIG) C!!QL--- ~llL_--

1M

203

2 Tu

252

3 \I

260

4Th

255

5 F

257

6 5

222

7 S

204

8 M

260\

9 Tu

259

10 \I

265

11Th T
5 5 260

12 F 0.20 1~00 0.:200 0.30 26 40 25 3 11 37 290

135

230

14 5

201

nM

246

16 Tu

251

17\1

255

1B Th

271

'" 19 F 0.40 7.50 0.052 0.10 53 79 50 14 21 68 293

b 20 S T
2 2, 244

....
21S 0.85 5.75 0.148 0.30 113 168 120 4 30 45 162 246

22 1I 0.18 1.50 0.120 0.12 24 36 20 6 10 ) 338

23 Tu 2.22 24.00 0.093 0.40 293 441 350 78 117 ) 356

24 101 1.63 21.50 0.076 0.30 216 324 ,250 57 86 128 ) 1,614 351

25 Th l.15 17.25 0.067 0.20 152 228 200 16 40 61 ) 348

26 F l.45 24.00 0.060 0.80 192 2BB 250 20 51 77 1 389

27 S 0.35 3.75 0.093 0.40 46 70 50 Ii 11 18 ) 343

28 S

336

29 1I

31B

30 tu
~

TOTAL B.43 1.115 1,674 1,315 14 295 446 128 1.888 8,315 Me: !'1.:lnth

271 A':~ra&e

7,239 10.B57 7,54,) l,m3 ·~.894 597 Ill, ailS

GRAND TOTAL: 54.74
251 91,611 Me '~eat

(O"t. 1, 1974
throug.h

251 A".,ase

Sep. 30, 1975}
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THE SIG~IFICANCE OF THE PVSC OVERFLOWS

The scope of work for evaluating the significance of the PVSC

overflows contemplated the utilization of th~ State of Xew Jersey, Department

of Environmental Protection computer model developed by "Teledyne'". to

determine the impact of the overflows on the Lower Passaic River. The model

is used fQr the predIction of dissolved oxygen profiles under the various

loading conditions within the Lower Passaic River and Newark Bay estuarine

system. A copy of the Teledyne model was obtained and reviewed. It ~as

found to bea two-dimensional, steady state model which is not adaptable'

to the multiple intemi ttent and irregular (weather dependent) inputs 0 f the

Passaic Valley overflow system, and therefore, could not accurately predict

the dissolved oxygen profi1e in the compiex estuarine system •.

It is recommended that the New Jersey Department of EnvironDental

Protection develop a dynamic model to study the impact of the Passaic

Valley Sewerage Commissioner's overflows on the Lower Passaic River and

the associated estuarine system. In the meantime, it is recommended tnat a

comprehensive data gathering effort be undertaken to supplement the e~tensive

informa.tion gathered by the Passaic Valley Sewerage Commissioners to trore fully

relate the significance of the PVSC overflows on the Lower Passaic Ri~r and

~ewark Bay estuarine complex. This study should examine the interrelat£onship

of the various chemical and biological paraI!letersto the ;,hysical dynaa£cs

of the system. (ie't stream flow and tidal cycle). The data developed tould

be used in the model developed for the Lower Passaic River Basin area. In

this manner, the impact of the Passaic Valley overflo~s nay be able tob e

208
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fully understood.
The present contract with the Passaic Valley Sewerage Commissioners

does not provide for this level of effort to determine the associated im-

pact of' the overflows. It appears logical that this effort could be

effectively administered in an areawide wastewater management study

(PL-92:500, Sec. 208) andior the northeast water quality management study

(PL-92:500, Sec. 303e).
Investigations undertaken in the overflow study have yielded

information which will be useful as an input into the computer ~odel to

be developed if the recommendations of this study are carried out. As a

result of these studies, the BODS load discharged to the Passaic River

from the overflows has been determined. It was found that approximately

4,800 tons of BOD5 were discharged from the overflows to the Passaic River

during the year of study, October, 1974 to September, 1975 (Table 7). The

PVSC treats approximately 123,911 tons of BODS per year at the wastewater

treatment facility. This figure is based upon a BODS concentration of

319 mg/1 and an average daily flqw of 255 MGD (most recent STP data

extracted from PVSC, March 1975 - March 1976). Consequently, the load

discharged to the river from the overflows is equivalent to approximately

3.9% of the BODS load received by the treatment plant on a yearly basiS.

It must be kept in mind t:hat the load, discharged to the Passaic River

is intermintant, occuring only during periods of rainfall, and terminating

when rainfall ceases. During the year of study the overflows functione,d

84 times for a duration never exceeding six hours.

209
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It becomes evident that under such conditions of discharge

to the river,simplistic approaches will not yield ~eaningful results.

It is strongly recommended that studies be undertaken either

under the auspices of Sec. 208 or 303e of PL 92-500 to develop the required

mathematical ~odels to accu~ately predict the impact of the overflows

on the lower Passaic River and estuarine complex.

210
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TABLE 7

POLLUTION LOAD FROM PVSCOVERFLOWS

BODS to River
fromTotal Rainfall OverflowsMonth/Yr. (Inches) (Tons)

Oct. /74 2.22 184.9
Nov. /74 0.85 35.1
Dec. 174 5.15 456.0
Jan. /75 4.53 353.9
Feb. /75 3.02 242.4
Mar. /75 3.11 277 .5
Apt. /75 2.77 229.6
May /75 4.15 242.3
June /75 8.27 771. 6
July /75 9.04 908.6
Aug. /75 3.20 264.6
Sept;175 8.43 838.5

54.74 4.805.0*

* Total yearly load contributed from overflows located in PVSCcombined sewer aTeas

Rainfall Data fOT Newark Airport

211
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APPENDIX
OVERFLOW CHAMBER

BENCH MARK CROSS-REFERENCE

NPDES NO. OVERFLO~ LOCATION
HARRISON-KEARNY AREA:
ODS/E-OOI
010/H,-001
011/H-002
012/H-003
013/H-004
014/H-005
015/H-006
016/H-007
019/K-003
020/K-004
021/K-D05
022/K-006
023/K-007
024/K-00S
025/K-009
026/K-OlO
NEWARK AREA:
02B/N-OOl Verona Avenue, Newark
029/N-D02 Delavan Avenue, Newark
030/N-D03 Herbert Place, Newark
03l/N-004 Third Avenue, Newark
032/N-Q05 Fourth Avenue, Newark
033/N-006 Clay Street, Newark
033/n-006C Passaic Street, 'Newark
034/n..:.Q07. Orange Street, Newark
035/n-008 Bridge,Street,.Newark
036/!i-009 Rector Street. Newark
037/n-010 Saybrook Place, Newark
038/N-011 City Dock, Newark
039/N-012 Jackson Street, Newark
040/N-013 Polk Street, Newark
041/N-014 Freeman Street, Newark
074/U-OOl Second River Union Outlet, Newark
KEARNY-NORTH ARLINGTO)~BRANCH:
017/K-001 Stewart Avenue, Kearny
01S/K-002Washington Avenue, Kearny
071/R-OOI Woodward Avenue, Rutherford
072/R-002 Pierrepont Avenue, Rutherford
073/R-003 Rutherford Avenue,Rutherford

Central Avenue,E. Newark
New (Hami1ton)Street. Harrison
Cleveland Street, Harrison
Harrison Avenue. Harrison
Dey Street, Harrison
Middlesex Street. Harrison
Bergen Street,Harrison
Worthington Avenue, Harrison
Bergen Avenue, Kearny
Nairn Avenue, Kearny
Marshali Street, Kearny
Johnston Avenue, KearnyIvY Street, Kearny
Bergen Avenue, Kearny
Tappan Street, Kearny
Dukes Street, Kearny

I A-I

a.M. NO.

1264
1264
1264
1264
1264
1264
1264
1287
1261
1261
1261
1264
1291
1291
1291
1291
1252
1252
1252
9660A
9660A
9660A
9660A
9658
9658
9655
9655
9655
RVllOZ
RVl102
RVll02
1252
1279
1279
RV14
RV14
RV14
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APPENDIX
OVERFLOW CHAMBER

BENCH MARK CROSS-REFER~NCE
(Continued)

\"?DES NO. OVERFLOW LOCATION
Yantacaw Street, Clifton
Yantacaw Pump Station, Clifton
~orth Arlington Chamoer & Syphon,

Nort~1:Arlington
G.~FIELD-WALLINGTON-PASSAIC BRA~CH:
009/G-OOl Garden State Paper Company,Garfield
C27/L-001 Lodi Force Main, Wallington
069/Q-001 Passaic Tail Race, Passaic
G70/Q-002 Dundee Island, Passaic
005 Wallington Pump Station, Passaic
PATERSON AREA:
042/P-OOl
O~3/P-002
O~4/P-003
04S/P-004
046IP-OOS
O~7/P-006
2~8/P-007
Q!+9/P-008
050/P-009
Q5l!P-010
'J52/P-Oll
053/P-012

G03
. ,:;04
,)06

OS.4/P-013
055/P-014

056/P-015
057!P-016
)58/P-017
059/P-018
Cl60!P-019
!)61/P-020
062/P-02l
063/P-022
064/p-023
065/P-024
066/p-025
J67/p-026
068/P-027
007

Curtis Place, Paterson
Mulberry Street, Paterson
West Broadway, Paterson
Bank Street, Paterson
Bridge Street, Paterson
Montgomery Street, Paterson
$traight Street, Paterson
Franklin Street, Paterson
Keen Street, Paterson
Warren Street, Paterson
Sixth Avenue, Paterson
East Fifth Street & Fifth Avenue

pqterson
East 11th Street, Paterson
East 12th Street & 4th Avenue,

Paterson
S.U.M. Park, Paterson·
N. West Street, Paterson
Arch Street, Paterson
Jefferson Street, Paterson
Stout Street, Paterson
N. Straight Street. Paterson
Bergan Street, Paterson'
Short Street, Paterson
Second Avenue, Paterson
Third Avenue, Paterson
10th Avenue & 33rd Street,Paterson
20th Avenue.Paterson
Market Street. Paterson
Hudson Street. Paterson

A-2

B.M. NO.

1279

Ass\,IIIledD.atum

llA
llA
llA
llA
6A
4A
3A

2/.
1
8
10
14
19
69
llA
6A
6A
6A
3A
68
68
26
27
38
S5
58
6A
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APPENDIX
OVERFLOW CHAMBER

BENCH MARK CROSS-REFERENCE
(Continued)

NOTE:

All Bench Mark elevations as listed in this Appendix were

increased by a factor of 100.00 feet to obviate the appearance

of negative invert elevations on The Plan and Profile drawings

in the Individual Overflow Reports.

I
I

I A-3
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.B .~. ::0.
RV. 14

RV. 1:'02

1252

1Z6l

1264

APPEND!} ..
NEW JERSEY GEODETICCUN1'!{()L SIJP.V"5:Y 3ENCH MARKS

DESCRIPTION
At Rutherford, Bergen County, at the north-
east corner of the intersection of Van Ness
and Park Avenue, SO feet southwest of the
southwest corner of the residence at 338 Park
Ave., 27 feet east of the center line of Van
Ness Ave., 24 feet north of the center line
of Park Ave., and in the top of the concrete
curb. A standard monel-metal rivet.

ELEVATION
77.959

At Newark, Essex County, about 50 feet north
of the north curb of Raymond Blvd .., at the
J~ckson Street approach to the bridge over
the Passaic River, on the southe.ast corner of
the concrete base of the second concrete
pier north of the Boulevard; 0.25 feet north
of the south face, and 0.31 feet west of the
east face, of the base. A standard monel-
metal rivet .

10.126

At Newark, Essex County,. a standard D.S.C. &
G.S. & S.S bronze disk., stamped "1252" and
set in the top of a concrete post, level with
the ground surface; on the southwest corner of
Verona Avenue, and Riverside Avenue (State
Highway Route 21). This monument is 13.10
feet south of the south curb of Verona Ave.;
10.45 feet southwest of pole No. 69857, and
13.50 feet west of the west curb of Riverside
Avenue.

12.440

At Kearny, Hudson County, 7.62 feet east of .
the east curb of Passaic Avenue; 5.50 feet
north of the north curb of Bergen Avenue;
6 feet southeast of pole K-6l775; and level
with grade. A standard U.S.C. & G.S. & S.$.
disk set in concrete.

9.800

Harrison, Hudsdn County. 9.98 feet south of
the curb of Harrison Avenue, about 300 feet
east of the east end of the Bridge Street
bridge over the Passaic River, 13.56 feet
southwest of pole PS 407-H, and level with
the sidewalk. A standard U.S.C. & G.S. &
S .S. dis k·set in concrete .

8.637 E1evati
(1939)
8.490 Revised
(1940)

A-4
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B.X. NO.
-ill9

1287

1291

9655

9658

APPEN~IX
NEW JERSEY GEODETIC CO~TROL SU~lSY BENCH MARKS

(Continued)
DESCRIPTION

Kearny, Hudson County, on the west side of
Passaic Avenue, about 2S feet south of the
tracks of the Erie Railroad; 17.55 feet east
of the southeast corner of the West Arlington
station; 5.59 feet southwest of a concrete
wall which runs parallel to and south of the
tracks; and level wi tho grade. A standard U. s. C.
and G. S. and S. S. disk. set in concrete.

Harrison. Hudson County, at the southwest corner
of Rarrison Avenue an'd Worthington Avenue. flush
with the ground. 63.70 feet south of the southwest
corner of the intersection. 64.22 feet north of the
northeast corner of the brick building on the south-
west corner of the intersection.

Kearny. Hudson County, at the southwest cot;'nerof
schuyler Avenue and Hoyt Street. flush with the
ground surface, 48.96 feet south of the corner, at
the entrance of a frame building at 141 Schuyler
Avenue 'on the northwest corner of the intersection;
8.02 feet south of a cross cut on the south curb of
Hoyt Street. and 8.57 feet west of a cross cut on the
west curb of Schuyler Avenue. A standard U.S.C. and
G. S. and S. S. disk. set in concrete.

Newark, Essex County, at the easterly side of the
intersection of McCarter Highway and East Park
Street, flush with the ground surface; 37.95
feet east of the center line of McCarter High-
way; 31.}O feet northeast of pole number 846 HM;
78.40 feet southeast of .king bolt on fire hydrant;
2.14 feet northeast of hole drilled in easterly
curb of McCarter Highway, and 1.59 feet southeast
of hole drille.d in, curb of McGarter Highway. A
standard N.J.G.C.S. disk, set in concrete.

Newark, Essex County, a standard.N.J.G.C.S. disk
set in concrete flush with the curb. This
monument is located 27.75 fe~t east of the
centerline of McCarter Highway. 74.40 feet north
of a cross on hydrant; 12.59 feet south of tack
in pole; 2.22 feet northeast of a drill hole
in the curb, and 2.64 feet southeasX of drill hole
in curb.

A-5

ELEVATION
50.834

15.322

9.689

. '33. 683

15 ~914
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B.l'[. 1'<0.
9660A

APPENDIX
NE'd JERSEY GEODETIC ~ONTROLSURVEY B~NC!{ ~J'1P.Rl(S

(Continued)
DESCRIPTION

Newark, Essex County, a standard N.J.G.C.S.
disk set in concrete sidewalk. At the northeast
corner of the intersection of Route 21 and
East Mill Street; 7.4 feet northeast of the
northeast corner of the catch basin on the
northerly corner of the intersection; 27.4
feet northwest of the southwest corner of
a two-story brick office building, and 54.0 feet
south~est of the northeast corner of a two-
story brick factory.

A-6

ELEVATION
19.851
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B.M. No.

1

2A

3A

4A

6A

8

10

llA

14

19

26

27

APPENDIX
PAUL J. EMILIUS & ASSOCTATES BENCH MARK~, PATERSON

DESCRIPTION
The "arrow" on top of the fire hydrant
at the northeast corner of River St.,
and Warren St.

The "arrow" on top of the fire hydrant at
the southeast corner of River St., and
Franklin St.

The "0" in word "Corey" on top of the fire
hydrant 1ft the southeast corner of River St.,
and Straight St.

The "arrow" on top of the fire hydrant on the
southeast corner of River St., and Montgomery
St.

The "arrow" on top of the fire hydrant on
the east side of River St., in front of
Building 1/164.

The northwest corner of catch basin head on
the west side of 5th St., at the i~tersection
with 6th Ave.

The "arrow" on top of the fire hydrant on the
east side of 5th St., in front of Building
#19 (Tenneco Chem1ca1 Company).

The "arrow" on top of the fire hydrant at the
southeast corner of River St., and West
Broadway.

The "arrow"-on top of the fire hydrant at the
northeast corner of 5th Ave., and East 11th
St.

The "arrow" on top of the fire hydrant at the
northeast corner of River St., and 16th St.

A railroad spike in pole UPS 1856P, on the
east side of McLean Boulevard.

The northeast corner of catch basin head at
the southwest corner of McLean Blvd., and
3rd Ave.

A-7

ELEVATION
55.107

49.199

45.987

43.777

~4 .454

16 .214

D .154

~9 .703

54 .492

67 - 473

qO _140

J9 ..173
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APPENDIX
PAUL J. EMILIUS & ASSOCIATES BENCH MARKS, PATERSON

B.M. No. DESCRIPTI,ON--
38 The "arrow" on top of the fire hydrant in

the median on McLean Blvd., opposite East
33rd St.

55 The northwest corner of catch basin head
on the east side of McLean Blvd., in front
of the Coca-Cola Bottling Company.

58 The· southeast corner of catch basin head
on west side'of McLean Blvd., at inter-
section of Market St.

68 The southwest bolt on plate of last guard
rail post at southwest end of bridge at
Hillman St.

69 Southerly side of rim of p.e.s. manhole
behind northeast corner of animal shelter .

A-8

ELEVATION

47.047

41.976

42.295

44.726

67.625"
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Seventy-three individual Overflow Reports are bound separately,

by geographical area, as follows:

Area" Number of Reports

Paterson Area Overflows
Clifton-Passaic-Rutherford Area Overflows
Newark'Area Overflows
Kearny-Harrison-East Newark Area"Overflows
Total:

28
13
16

·16
73

•
~

•.\..

A-21
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MONTH: October

• ••

Peak
Flow

Ave;rage During
Flow Rainfall

~ ...>.:(M."G:.=D.<..) _ ,~"'-"~_

I Iu 260
2 w 251
3 Th 2S3
4 F 243
5 S 218
6 S 205
7 H 231
e I" 236
9 \I 235
10 Th 234
11 F 232
12 S 213
13 S 194
14 H 230
15 Tu 295
Ifi II 264
17 Th 223
18 F 246
19 5 223
20 S 202
21 M 238
22 Tu 236
23 \I 237
24 Th 236
25 F 240
26 5 223
27 s 198
28 M 221
29 Tu 238
30 \I 239
31 Ih 244

Amount
of

Rainfall
(II'c!>p") ,

360 T

230 T

340
380

0.20
1,.90

365 0.08

320 _ T
331 ~0~.0~4__

2.22 (Total)

••.'

- , • It 11'- II

SUMHARYOF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIOllS - NEWARKBAY PUKPING'STATION-197'

South Side
Intercept.or

Newark

Union Outlet
Newark
(074/U-OOI)

Jac.kson Ave~.
'Neliark

(039/N-012)

TIMES OF BYPASS VALV~ ACTIOll, IlY l.OCATION
Rector St., Clay St., Polk St., Saybrook PI;,

Ne..ark Neverk Newark Newark
(036/N-009) (033/N-006) (040/N-013) (031'N~010)

II

Herb,ert Pl ••
Newex-k
(030/N-003)

II

FOU'E'tb Ave ••
Nevax-k

(Ol2/N-005)

FY'e.eman St.:II
Newark

(041/N-014)
Closed 0 enClosed 0 en Closed O'en

100
2000

Closed 0 en Closed 0 eo Cldaed en Closed enClosed en
(Time8 of Day: 24-Uour Clnck)

1100 900 400 1000 1000
2200 2100 2100 2200 2100

Closed 0 en

400

Clot;ed en

2000
1000

2000 2100
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MOOn!, Nove..ber

SllHKARY OF PLAIlT ri.oWs AND BYPASS VALVE CLOSING ActIONS - N'EIlAlUC. BAY PUMPING STA"IION~1974

Amount.
of

Rainfall
(I~"l> ..·r

South Side
Int:eTc:eptor

Newark

Union Out~et
Newark
(07~/u-001)

Jackson Ave .•
Newark

(039/N-012

TIMES OF BYPASS VALVE ACTION I IlY LOCATION
KectD~ St., Clay St., Polk St., Saybrook Pl.,

Newark Newark Newark Newark
036/N-009) (033/N-006) (040 N-Ol3) (037/N-Ol0) Closed 0 en Closed en Closed 0 eel

Rerbet:"t Pl. I-

Newark
(030/N-003)

Fourth Ave••
Newark

(032/1': 005

FreelOlln'St.
Newark
041/11-014·

Day
of

~ :!.ill

Peak
Flo"

Average Dur1ng
Flow Rainfall
~ (MGD)

(ti....s of nay: Z4-Uour Clock,)

I
2
3
4
5
6
1
8
9
10
11
12
13
1~
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
3D

F 241
S zn
S 199
H 238
Tu 250
W 238
Th 238
F 240
S 213
S 191
H 232
Tu 283
w 241
Th 244
F 234
S 204
S 194
H 231
Tu 244w 262
Th 251
F 231
S 217
S 192
M 234
Tu 242
W 238
Th' 188
F 195
S 192

Closed ea Closed en Closed en Closed enClosed enCloaed enClosed 0 en

230
340
326
335

0.01
T

0.04
0.01

312
352

0.40
0.05 300 200 100

2400

350 0.02

357
311

0.28
0.02

1800 2100
1100 1900

330 0.02

0.85 (Total)
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SUHHARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974

MONTH: Dece;lber

Peak South Side Union Outlet Jackson Ave .• llerbert Pl •• Fourth Ave ••

Flow Amount Interceptor Newark Newark Newark. Newark

Day Average During of Newark (014(U-00l) (039(N-012 (030/N-00)) (032/11-005

of Flow Rainfsll Rainfall Clo."d 0 en Closed 0 en Clo"ed en en Close.d 0 en Closed en

Date ~ ~ (HCD) (I"c~p.)

1 5 271 373 0.45 2300 2300
2 H 210 383 1.60 1200 1400 600 500 100 800 600 600 100 100 600

3 Tu 236 900 900 900 1000 800 800 900

4 \I 240
5 Th 248
6 F 237
7 5 232 355 0.18
8 S 262 402 1.17 1200 1900 1200 1400 1300 1300 1400 1500 1300 1400

9 M 247 100 900 800 800 900 900 800 900

10 Tu 253
U W 243
12 Th 243
13 F 241
14 5 212
15 5 203
16 H 310 310 1. 3S 1200 2200 UOO 1300 1200 1100 1300 1100 1100 1300

11 Tv 263 700 1000 900 800 900 900 800 900

18 Ii 254
19 Th 259
20 F 254
2\ s 219 1100 2100
22 S 204
23 H 225
24 Tu 213
25 W 208 319 0.30
26 Th 218
27 F 22.1
28 S 212
29 S 190
30 M 225
31 Tu 240 343 .!...,.!L

5.15 (Total)
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sllI1I'IARYOF pLANT FLO\~S /\NO IlYP",SSVALVE CLOSING ",CTIONS - NEWAAK BAY pUMPING ST-'TI0N-1975

MO~TH: tan1wry BY

Peak South Side Union Outlet Jacksoa Ave ••

FlO'ol A,aount latet"ceptor Newark Newark

Day ",verage OUTing of Ne'W'ark 074/U-00I) (039/N,..012)

of Flow Raiafall Rainfall Closed ea Closed Open Closed 0 ea

~ ~ ~ (MGD) .i1ocl;p"r

1 w 195 315 0.25
2 Th 220
) I' 2)2 330 0.02
4 5 202
5 5 193
6 H 285 320 0.14
7 TIl 257 '340 0.41 800 1100

8 W 286 :no (l.ll5
9 th 263 342 0.67- 000 1300

600 1300 600 1300 600 DOO

10 I' 262
11 S 222 320 0.08
12 S 234
13 H 264 343 0.77 900 HOO 1000 1100 1000 1000 1100

14 t.. 253
700 900 900 900 BOO BOO 900

15 W 251
16 Th 253
17 F n2
18 5 250 391 0.73 i500 1600 1500 1600 1500 1500 1600

19 S 254 357 0.11 2200 500 700 600 700 600 600 600

20 M 253 '369 0.05 800

21 TIl 258
22 W 256
23 th 254
24 I' 265
25 5 286 334 0.64
26 S 219
21 M 258
28 TIl 239
29 W 263 342 0.55 1600 100 HOO 700 1200 600 1600 700 1100 600 1500 600 1500 600 1100

30 Th 255
900

31 F 203

4.5.1
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MONTH: February

Day
'nf

~. Week

1 S
2 S
l H
4 Tu
5 II
6 Th
7 F
8 S
9 S
10 H
11 Tu
12 W
13 Th
14 F
15 S
16 s
17 H
1B Tu
19 1/
20 Th
21 F
Z2 S
21 S
24 H
2S Tu
26 W
27 TIt
28 F

.- _.'- - - 11··11

TIMES OF BYPASS VALVE ACTION, BY LOCATIONPeak South Side Union Outlet Jackson Ave._ .. Rector St ..I Clay St,. Poll< St•• Saybrook P1.. Herbert Pl.. Fourth Ave.,Fl'1'" Amount Iaterceptor Newark Newark Newark N_ark Newark Newark. Newark Newark. .Average During of Newark 074/U-OOl) (019/N-012) (016/N-009) (011/N-006) (040/N-011) (017/N-010 (010/N-001) (032/N-OOSFlov Rainfall Rainfall Closed 0 ea Closed en Closed en Clo.ed ea· Closed 0 ea Cloaed 0 en Cloaed en Closed en Closed en..Q:!gQL~ (l"c~p.)· (Ti....a of Day: 24-Hour Clock)
210
219
2S1
250
273
279
251
221
207
218
2105
2410
25~
251
228
227
256
275
257
249
2108
228·
228*
322
277
268
263
257

-
SUMMARY Of PLANT fLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

345 0.48

137 0.62

358 0.20
335 0.02
])0 0.15

161 0.100
381 1.15

2100
200

500 500Soo 600

·Eatiqated value--no readiag available

1,02 (Total)'

500 500
600 600
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I
1
3
4
5
6
7
8
9
10
II
II
13
14
15
16
17
18
19
20
21
22
23
24
l:.
26
27
28
29
30
31

Day
of
\leek

S
S
H
Tu
\I
Th
F
S
S
H
Tu
\I
Th
F
5
5
H
Tu
II
Th
F
S
S
H
Tu
\I
Th
F
S
5
H

385
342

390
390
350
360

0.62

0.35

0.85
0.55

0.10

0.19

300
302

0.07
0.38

• Estimated value-no ~ead~n8 available

l.ll (Total)

S\lHKARY OF PLANT FLO\~S AND BYPASS VALVE CLOSING ACTIONS - NEWARKBAY PUHPING STAIION-1975

South Side
Interceptor

Newat"k
Closed en

Union Outlet
Newark
(014/U-OOI)

Closed 0 en

TIMES OF BYPASS VALVE ACTION, BY LOCATION
Rector St., Clay St., Polk St., Saybt"ookPl.,

Newark Newark Newark Newark
036 H-009) (033/N-006) (040/N-013) (Ol7IN-OIO)

Closed'O en Closed eo Closed en Closed en
(Times of Day: 24-Hour Clock)

Peak
Flow Amount

Average During of
Flow Rainfall Ra1nfall
~ ~ (h'c""")"

233
213
253
253
255
247
249
218
205
240
236
274
244
257
252
210*
237
250
292
286
259
248
215
291
264
261
256
225
257
239
248

1600 1900
1400 700/1900 900

lSOO 1700 1800
900 1300 900

"-

1600 1600 1800
1200 BOO1300
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2.77 (Toul)

- -- ---

** Interceptor action a180 at
2100 - 2300
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SUMMARY OF PLANT PLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING StAt10N-1915

KO~nt: Hay
tIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak Souch Side Union Outlet Jackson Ave... Reccor St., Clay S.t•• Polk St •• Saybrook Pl. •
flow Mount. Interceptor Newark Nevark Newark New'ark !lewark Newark

Day Average During of Newark (074/U-001 (039/N-012) 036IN-009) (OJ3/N-006l (040/N-0 13) (031IN-010)

of Flow Rainfall Rainfall Closed 0 en Closed'O en Closed en Closed en Closed 0 en Closed en Closed en

Date ~ .Q!QQL (HeD) (J~c~p,,). (T1_a of Day: 24""RourClock)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28

.29
30
31

th
F
S
5
K
tu
W
Th
F
S
5
H
tu
W
th
F
S
S
M
Tu
W
th
P
5
S
K
tu
W
Th
F
S

246
262
219
296
244
283
259
254
245
212
199
299
304
284
315
298
241
219
251
252
268
253
255
223
190
201
249
254
240
262
270

350
310
355
370

340
380

Hetbert.Pi..
Newark
(030{N~003)

Fourth Ave.. I

Newark
(032/Jol-005)

.~ .r:.'~.
.~: '. iiiiii::::

. . . ~

'Freeman St.:!,
Newark

(041{N-014
Closed 0 en Closed en Closed 0 en

0.12

0.97
0.08
0.21

1800 2100
100

0.20
1.32

2100
100 2000 900

2300
000

390 0.63 600 500

355 0.08

313 0.32

325 0.2.2

4.15 (Tol:al)

2200
800

2200
900
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SUHHARY OF PLANT FLOWS ANll BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975
HON11I: June-

TIMES Of BYPASS VALVE ACTION, BY LOCATION
Peak South Side Union Outlet Jackson Ave•• Rector St., Clay St., Polk St., Saybtook Pl., Ilerbert >'1. • Fourth Ave., Freeman St. I

now Amount Interceptor Newark Newark Newark Newark Newark Newark Newark Ne"'ark Ne",.rk
Oay .'werage During of Newark (074/U-00ll (Ol9/N-Om (Ol6IN-009) (Oll/N-D06) .(040!N-Oll) (Ol7/N-OIOI (OlO/N-003) (032/N-OD5) (041!N-014)
of Flow Rainfall Rainfall Closed Open Closed Open Closed Open Closed Open Clos"d Open Closed Open Closed Open Closed Open Closed Open Closed OP""

Dare Week (I1GD) (MCD) (l"c"p~r (T1...es of Day: 24-Hour Clock)

I S 231 397 1.60 200 800 500 1100 100 1100 700 1600 700 1600
2 H 254
'l Tu 252
4 \I 267

'" 332 4fl5 1.37 :tUCO 2100 :'WOO 2000 2200 2000
6 F 289 363 0.98 1500 2000 1:)00 800/2400 100/1600 900 100/1700 900 1500 1100 100/1600 800 100/1700 900 i700 1100 1500 1100 lOG/lOUD 800
7 S 242 200 100 800 200 100 800 800 100
8 S 211 240
9 H 256 355
10 Tu 263
11 \I 287
12 Th ]53' 428 1.81 1000 1300 1000 1100 1100 1000 1000 1100 1100 1000 1000
I] F 290 340 0.011 800 1500 1400 900 1500 1400 2100 BOO 1400
14 S 247
15 S 216
)·6 H 284 365 0.10 1600 2100
17 Tu 275
18 \I 278
19 Th 303 380 0,81 1600 2300
20 F 274
21 5 239
22 S 206
2l M 262
24 Tu 292 ]55 0.36
25 \I 272
26 Th 262
21 F 259 1100 1900
28 S 241 385 0,75
29 S 217 350 0.45
30 H 244

8.21 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - N~ARK BAY PUMPING StATION 1975

!lONTII: July
TIMES OF BYPASS VALVE ACTION, IIYLOCATION

Peak South Side Union Outlet Jackson Ave., Rec[o'[" S~ •• Clay St., Polk St., Saybrook PI. • Rerbert Ill ....

flo,", AmOlJnt Interceptor Newark Newark Newark Newark lIewark Newark Newark

Day Average During of Newark (074{U-OOl) (039/N-012) (036/N-009) (033/N-006) (040{1I-013) (037/11-010 (030/N-00:»

of Flo" Rainfall Rainfall Closed 0 en Closed en Closed en Closed 0 en Closed 0 en , Closed en Closed en Closed a en

~ Week ~ (MGD) (lnc>'''')
(Ti....s of Day: .24-Hour Clock)

I T H8
2 W 252
1 Th 237 350 0.18
4 F 185 500 1300 500 1200 400 1200 500 1300 600 1300 400 1200 500 1300

5 S 189
6 5 227 362 0.14

7 M 197 800 2100 900 2200 900 2200 800 2200 900 2200 900 2200 1000 2300 800 2200 900 . 2200

8 Tu 233 1300 1500
9 W 284 450 0.20 1800 2000 1700 2200 2000 1900 1800 1900 1900 2000 1800 1900

10 Th 243 300 300 200 300 300 200 200 300

11 F 239
12 5 215 315 0.12
13 5 263 400 2.57 HOO 1500 IlOO 1400 1400 1200 1400 1400 1200 1100 1400

14 M 337 413 1.48 1200 1200 900 1200 1000 Iloo 900 1200 900 1100 900

15 Tu 290 440 1.55 700
L6 W 21'>7 1600 L700 1700 1700

17 th 31/ 900 900 800 900 800

L8 F 293
19 S 250
20 5 279 290 0.30

21 H 292 430 0.40 100 400 100 500
22 Tu 288
23 W 285
24 Th 334 350 0.20 100
25 " 324 508 1.90 100 2000 1400 300 1400 200 1400 200 1500 lOo 1400 200 1400 lOO 1500 200 1400 300 1400

26 ,5 275
27 5 2,44
211 M 272
29 Tu 267
30 W 259
31 Th 268

9.04 (To ta I)
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SUMHARY OF PLANT FLOI/S AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

HONTH: August
TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak Jackson Ave•• Rector St,. Clay St •• Polk St., Saybrook 1'1., lletbett P1. • Fou:rch Ave~ I

Flow Amount Newark Newark Newark Newark Newark. Newark Newark

Day _'werage During of (039/N-OIZ) Ol6/N-009) 033IN-006) (040/N-013) (Ol7/N-OIO) (OlO/N-OOl) (Ol2/x-00S)

of Flow Rainfall Rainfall Closed en Closed a en Closed 0 en Closed en Closed 0 en Closad 0 an Closed en

~ ~ ~ (HCD) (I"c"p~.)' (n......of Day: 24-Hour Clock)

I F 278
2 S 275
3 S 278
4 H 294
5 Tu l13 385 0.20
6 \oj 331
1 Th 269 615 u.50 LOu ~vv

8 F 281 320 0.25
9 S 252
10 S 212
11 H 274
12 Tu 280
13 w 266 330 0.10

14 Th 271
15 F 255
16 S 265
17 S 213
III II 267
19 Tu 265
20 w 251
21 Th 251
22 F 266 1700 1800
23 S 226
24 S 305 400 1.35 2400 24M 2400 2400

25 H 335 400 0.40 2300 700 80~ 900 800

26 Tu 311 370 0.40 500
21 W 292
28 Th 277
29 F 278
30 S 240
31 S 206

3.20 (Total)
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SUMHAl\Y OF PLANT FLOIlS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION~1975

MONTI!: SeptelDber

TIllES OF BYPASS VALVE ACTIOtl, BY LOCATION
Peak. South Side Union Outlet Jackson Ave •• Rector St •• Clay St., Polk St., Saybrook P1. , Ilerbert 1'1., Fourth Ave. J Fx:eem.an St • .,

Ho" Moun[ Interceptor Newark Newark Newark Nevark Newark Newark. Newark N""'ark Newark
Day Average During of Newark (074(U-001 ) (039(N-012) (036/11-009) (033/N-006) (040/N-013) (037/N-01O) (030/N-003) (032/N-00S) (041fN-0\4)

"f Flow Rainfall Rainfall Closed Open Closed ()Pen Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Close.d Open
Date \leek ~ (MGD) (I"c" ..~). (T1...,. of Day: 24-Bour Clock)

1 M 203
2 Tu 252
3 II 260
4 Th 255
5 F 257
6 S 222
7 S 204
8 M 264
9 Tu 259
10 ., 265
11 'Ih 260 340 T
12 F 290 J70 0,20
13 S 230
14 S 201
15 M 246
16 Tu 2.51
17 \I 2.55
18 Th 271
19 F 293 360 0.40
20 S 2.44 360 T
2.1 s 246 360 0.8S
2.2. K 338 335 0.18
2.3 Iu 356 395- 2.22 000 300 000 JOO 300 300 000 300
24 \I 351 415 1.63
25 Th 348 405 1.15 1400 1000
26 F 389 440 1.45 1000
27 S 343 385 0.35
28 S 336 1100 1000 1100 1000 1100 1000 1100
29 K 318
30 Tu 308 ----

8.43 (Total)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 2

290 BROADWAY .
NEW YORK, NY 10007-1866

JUN - 8 2006

GENERAL NOTICE LETTER
URGENT LEGAL MATTER
PROMPT ItEPLY NECESSARY
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Chris Bernhardt, Presid:ent
I1T Industries, Inc.
100 Kingsland Drive
Clifton, NJ 07014

Re: Diamond Alkali Supeifund Site
Notice of·Potential Liability for
Response Actions in the Lower Passaic River Study Area, New Jersey

Dear Mr. Bernhardt:

The United States Environmental Protection Agency ("EP A") is charged with responding to the
release and/or threatened release of hazardous substances, pollutants, and contaminants into the-

_ environment and with enforcement responsibilities under the Cpmprehensive Environmental
Response, Compensation, and Liability Act of 1980, as amended ("CERCLA"), 42 U.S.C.
§ 9601 et~. EPA is seeking your cooperation in an innovative approach to environmental
remediation and restoration activities for the Lower Passaic River.

EPA has documented the release or threatened release of hazardous substances, pollutants and
contaminants into the six-mile stretch of the river known as the Passaic River Study Area, which
is part of the Diamond Alkali Superfund Site ("Site") located in Newark, New Jersey. Based on
the results of previous CERCLA remedial investigation activities and other environmental
studies, includiIig a reconnaissance study of the Passaic River conducted by the UIiited States
Army Corps of Engineers (''US ACE"), EPA has further determined that contaminated sediments
and other potential sources of hazardous substances exist along the entire 17-mile tidal reach of
the Lower Passaic River. Thus, EPA has decided to expand the area of study to include the entire
Lower Passaic River and its tributaries' from Dundee Dam to Newark Bay ("Lower Passaic River
Study Area") .

Internet ~ddress (URL). http://www.epa.gov
Recyc'edlRecyc'able • PrInted with Vegetable Oil Based Inks on 100% Postconsumer. Process ChlorIne Free Recycled Paper
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By this letter, EPA is notifying ITT mdustries, me. of its potential liability relating to the' Site
pursuant to Section 107(a) ofCERCLA, 42 U.S.C. § 9607(a). Under CERCLA, potentially
responsible parties ("PRPs") include current and past owners and operators of a facility, as well.
as persons who arranged for the disposal or treatment of hazardous substances at the Site, or the
transport of hazardous substances to the Site. .

m recognition of our complementary roles, EPA has formed a partnership with USACE ~d the
New Jersey Department of Transportation-Office of Maritime Resources ("OMR") ["the
governmental partnership"]. to identify and address water quality improvement, remediation, and
restoration opportunities in the 17-mile Lower Passaic River Study Area. This governmental
partnership is consistent with a national Memorandum ofUnderstan4ing ("MOU") executed on
July 2, 2002 between EPA and USACE. This MOU ~alls for the two agencies to cooperate, .
where appropriate, on environmental remediation and restoration of degraded urban rivers and
related resources. m agreeing to implement the MOU, the EPA and USACE will use their
existing statutory and regulatory authorities in a coordin;;tted manner. These authorities for EPA
include CERCLA, the'Clean Water Act, and the Resource Conservation and Recovery Act. The
USACE's authority stems from the Water Resources Development Act ("WRDA"). WRDA
allows for the use of some federal ~ds to pay for a portion of the USACE's approved projects
related to ecosystem restoration.

• For the first phase' of the Lower Passaic River Restoration Project, the governmental partners are
proceeding with an integrated five-to-seven-year study to determine.an appropriate remediation
and restoration plan for the river. The study will involve investigation of environmental impacts
and pollution sources, as :well as evaluation of alternative actions, leading to recommendations of
environmental remediation and restoration activities. The study is being conducted pursuant to
CERCLA and WRDA.

Based on information that EPA evaluated during the course of its investigation of the Site, EPA
believes that hazardous substances were released from the ITT mdustries,.mc. facility located at
100 Kingsland Road, "inClifton, New Jersey, into the Lower Passaic River Study Area.
Hazardous substances, pollutants and contaminants released from the facility into the river
present a risk to the environment and the humans who may ingest contaminated fish and.
shellfish. Therefore, ITT mdustries, mc. may be potentially. liable for response costs which the
government may incur relating to the study of the Lower Passaic River. m addition, responsible
parties may be required to pay damages for injury to, destruction of, or loss ofnatirral resources,
including the cost of assessing such damages.

EPA is aware that the financial ability of some PRPs to contribute toward the payment of
response costs at the Site may be substantially limited. If you believe, and can document, that
you fall within that category, please inform Sarah Flanagan and William Hyatt in writing at the
addresses identified below in this letter. You will be asked to submit financial records including
federal income tax returns as well as audited financial statements to' substantiate such a claim .•
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Please note that, because EPA has a potential claim against you, you must include EPA as a
creditor if you file for bankruptcy. You are also "requested to preserve and retain any documents
now in the possession or control of your Company or its agents that rdate in any manner to your
facility or the Site or to the liability of any person under CERCLA for response actions or
"response costs at or in connection with the facility or the Site, regardless of any corporate
document retention policy to the contrary. .

Enclosed is a list of the other PRPs who have received notices of potential liability. This list
represents EPA's findings on the identities ofPRPs to date. We are continuing efforts to locate
additional PRPs who have released hazardous substances, directly or indirectly, into the Lower
Passaic River Study Area. ~xclusion from the list does not constitute a final determination by
EPA concerning the liability of any party for the release or threat of release of hazardous "
substanc~s at the Site. Please be advised that notice of your potential liability at th~ Site may be
forwarded to all parties on this list as well as to the Natural Resource Trustees.

We request that you become a "cooperating party" for the Lower Passaic River Restoration
Project. As a cooperating party, you, along with many other such parties, will be expected to
fund the CERCLA study" Upon completion of the study, it is expected that CERCLA and
WRDA processes will be used to identify the required remediation and restoration programs, as
well as the assignment of remediation and restoration costs. At this time, the commitments of
the cooperating parties will apply only to the study. For those who choose not to cooperate, EPA
may apply the CERCLA enforcement.process, pursuant to Sections 106(a) and 107(a) of
CERCLA, 42 U.S.C. § 9606(a) and § 9607(a) and other laws.

You may become a cooperating party by participating in the Cooperating Parties Group
("Group") that has already formed to fund the. CERCLA study portion of the Lower Passaic
River Restoration Project.

We strongly encourage you to contact the Group to discuss your participation. You may do so by
contacting:

William H. Hyatt, Esq.
Common Counsel for the Lower Passaic River Study Area Cooperating Parties Group
IGrkpatrick &Lockhart LLP
One Newark Center, 10th Floor
Newark, New Jersey 071 02
(973) 848-4045
whyatt@kl.com

Written notification should be provided to EPA and Mr. Hyatt documenting your intention to
join the Group and settle with EPA no later than 30 calendar days from your receipt of this letter.
The result of any agreement between EPA and your Company as part of the Group will need to

• be memorialized in an Administrative Order on Consent. Your written notification to EPA
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should be mailed to:

Sarah Flanagan, Assi~tant Regional Counsel
Office of Regional Counsel .
U.S. Environmental Protection Agency
290 ~roadway - 17th Floor
New York, New York 10007-1866

Pursuant to CERCLA Section 113(k), EPA must est~b1ish an administrative record that contains
documents that form the basis ofEP A's decision on the selection of a response action for a site.
The administrative record file and the Site file are located at EPA's Region 2 Superfund Records
Center, at 290 Broadway, New York, NY, on the 18th floor. You may call the Records Center at .
(212) 637-4308 to make an appointment to view the administrative record and/or the Site file for
the Diamond Alkali Site, Passaic River. .

Sincerely yours,

A?~ ..
~:;;, ~trategic Integration Manager
Emergency and Remedial Response Division

Enclosure b"- c>"
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