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Avionics Division

TP =

100 Kingsland Road
Ciifton, New Jersey 07014
Telephone (201) 2840123

August 22, 1986

Mzi1. Stuart Palfreyman

Health Department, City of Clifton
900 Cliftom 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 ccpies of this report to the New Jersey

Department of Environmental Protection.

I hope this information 1is sufficient. If you need more detailed
information call Jim Pettis or Steve Buzzard at (201)284-4098.

Vegfy truly yoyrs,

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

cc: R.S5. Ullman
J. Pettis
S. Buzzard

A. Leibowitz Undogecdnd Tane Laiums !

406t 7E  OpurmACTRA. E40csd oA FO
AEALpVE . Sek Arferbd
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HAZARDOUS SUBSTANCE DISCHARGE REPORT

Name: ITT Aviounics

individual Reporting Discharge: Anthony J. Marino, Jr.
08 Ee

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

bate and Time of Dischargs: Sometime between 0:00 08-12-86
and 0800 08-13-86.

Location of Discha:§~: ITT Avionics

100 Kingsland Road

Clifton, NJ (07014 Block 83-1 Lot 1
Passafic County

EPA ¥NJDO58112947

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

Actions Taken to Contain Discharge: None possible - Material
is under concrete floor
which is 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

I I T Avionics Division

100 Kingsland Road
Clifton, Passaic County, New Jersey

ISRA Case No. E96303

JUNE 1996

[June 12, 1996]

H2M ASSOCIATES, INC. | HQ_MGROUP

999 Riverview Drive
Totows, New Jersey 07512

Enginaeers, Scientists, Planners

ADC000417
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ITT hdustries Environmantal Health & Safery

JUTOMOTIVE {TT Avionics

BEFENSE & ELECTRONICS 100 Xingstand Road

KuiD TECHNOQLOGY Clifton, NJ 07014-1993
st (201)284-4852

Fax: (2011284-3345

November 19, 1996.
Certified Mail.

Mr. Albert Greco

Clifton City Health Officer
900 Clifton Avenue
Clifton, New Jerscy 07015

Re: ITT Avionics ISRA Case No. E96303.
Remedial Action Work Plan (RAWP).

Dear Mr. Greco:
Af the request of Mr. Gary Lipsius, NIDEP Case Manager for the referenced ISRA case

site, 1 am forwarding the enclosed RAWP for your reference. Please feel free to call me
directly at 201-284-4036 or Mr. Lipsius at 609-984- 0953 with any questions. Thank you.

Sincerely, :
e au

Donald T. Polzo
Manager, Environment
Health & Safety.

ce: G. Lipsius (NJDEP).

ADCO000418
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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, 1996]

H2M ASSOCIATES, INC. HM@ROUP

9989 Riverview Drive
Totowa, New Jersey 07512 , Scientists, Planners

ADC000419

TIERRA-B-007576



H2MEROUP

Holzmacher, Mclendon & Murrell, P.C. « HIM Associates, Inc. @ Suooonrg Evcetency
H2M Construction Management, Inc. « H2M Labs, Inc.

999 Riverview Drive, Totowa, NJ 07512
(201) 256-5454 » FAX: (201) 256-8289

Via Federal Express
August 8, 1996

Mr. Gary Lipsius

New Jersey Department 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
ITT Avionics Division, Clifton, New Jersey
ISRA Case No. E96303

Dear Mr. Lipsius:

On behalf of ITT Avionics Division and in accordance with your telephone conversation of this date, H2M
is providing herewith one copy of the Remedial Investigation Report (RIR) and Remedial Action Work
Plan (RAWP) pertaining to ITTs facility located at 100 Kingsland Road in Clifton, New Jersey. In
addition, one copy is being provided 1o George Nicholas of the NJDEP under separate cover. Additional
copies will be provided 1o you as requested.

The RIR and RAWP are being submitted under the requirements of ISRA 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
Jor Site Remediation (N.JA.C. 7:26E). This report is also being submitted to satisfy the notification
requirements of N.JA.C. 7:1E-3.2. To facilitate your review of past activities, a time line has been
developed with references to appropriate sections, tables and figures within the report.

At your earliest convenience, we would like to schedule a meeting at the ITT 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. .

Very truly vours,
H2M ASSOCIATES, INC.

Stanley G. Pufzcz, P.E., CGWP
CC: nald J. Wienckoski, Jr., NJDEP, BFO

George Nicholas, NJDEP

Donald T. Polzo, ITT Avionics Division

Jack Russo, ITT Avionics Division

Alan Leibowitz, ITT Defense and Electronics
Andrew DiCicco, Esq., ITT Defense and Flectronics

Ene. C

[une 12, 1996)
ENGINEERS + ARCHITECTS =+ SCIENTISTS Recycled Paper

PLANNERS® . CONRIY RUC PIAM Wi oo omwmn
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CERTIFICATIONS : ISRA RAWP June 1996. ITT Avionics Case $#E96303.

A The following certification shall be signed by the highest ranking individual a1 the site with overail
responsibility for that site or activity. Where there is no individual ar the site with overall responsibility
for thar site or activity, this certification shall be signed by the individual having responsibility for the
overall operation of the site or activity.

I certify under penalty of law that the information provided in this decument is frue, accurate and
complete. ] am aware thas there are significant civil penalties for knowingly submitting false, inaccurate
or incomplete information and.that I am committing a crime of the fourth degree if I make a writter
faise statement whick I do not believe to be true. I am also aware that if I knowingly direct or authorize
the violation of any statute, I am personally liable for the penalties.

Typed/Printed Name BeRrY J. Driesse Tide President

7
Signamure _ ~ e Dae _ 8-6-96

Swom to and Subscribed Before Me
on this __ ¢ ot

Date of Sueawal 192&

AL,

Notary NOTARY PUBLIC OF NEW JERSEY
My Commission Extires Juna 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 partpership 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 I-3 above, by the pcrson with the legal responsibility for the site.

I certify under pencity of law that I have personally examined and am familiar with the information
submitted herein and all attacked documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true,
accurate and complete. [ am aware that there are significant civil penalties for knowingly submitting
false, inaccurate or incomplete information and that I am committing a crime of the fourth degree if 1
make a written false statement which [ do not believe to be true. I am also aware that if I knowingly
direct or authorize the violation of any statute, I am personally liable for the penalties.

Typed/Printed Name _Benry J. Driesse Tige President

Date _ 8-6-96

Swormn to and Subscribed Before Me
on this __g %

Date of_@qu 199&

% Srarce _ofrnoneTlo
Nolary

ANNA MARIE SIMONETT}
NOTARY PUBLIC OF NEW JERSEY
ission Expires June §, 1957
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2/905 PILOT STUDY

SOURCE AREA
JOURCE AREA
5/96 PILOT STUDY
] reaTON — Yo s
A5 £ FORMER GASOLINE & DUESEL Usts 1985 I 1995 | 199 |

9/95 GROUNDWATER

SAMPLING
/ (FIGURE 2-29. TABLE 2-15)

AOC 3: FORMER No.2 & No.4 FUEL OIL usrs[ 1985 ] 1995 [ 1996 l
$/95 & 12/95 GROUNDWATER
SAMPLING
(FICURE 2-17, TABLE 2-16)

AGC 4: CHEMICAL/WASTE STORMGE BUILOING | 1985 | | 1995 | 199 |

AOC &: FORMER GARDENER'S SHED

AOC €: INDUSTRIAL WASTEWATER I 1985 ' 1993 { 1996 l

PRETEEATMENT SYSTEM
ADC 7: ELECTRICAL SUBSTATION | 1985 I 1995 l 1996 ]
AOC 11: FORMER METAL FINISEING & 1985 ] 1995 1996

ELECTROPLATING PROCESS AREA

AQC 12: BUILDING TRANSFPORMERS 1985

| 1995 | 19% |

ECTS PLANNERS SCIENTISTS © SURVEYORS
: TOTOWA, N.L
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REMEDIAL INVESTIGATION REPORT
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REMEDIAL ACTION WORK PLAN

ITT Avionics Division
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Clifton, Passaic County, New Jersey
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D ATION REPORT
AND
REMEDIAL A w PLAN

ITT Avionics Division
100 Kingsland Road
Clifton, Passaic County, New Jersey

June 1996

1.0 Introduction

The objective of this Remedial [nvestigation Report and Remedial Action Work Plan is to establish
a basis for and identify the appropriate remedial action for the [TT Avionics Division (FTT) 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 Discharge Elimination System (NJPDES) programs, as well as voluntary

investigation work performed under a corporate environmental survey program, and presents the proposed
remedial action for remaining areas of concern. This report aiso serves as notification pursuant to
NJA.C. 7:1E-5.2. 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
(ISRA).

-1
[June 12, 1996}

ADC000428

TIERRA-B-007585



H2MGROUP

2.0 Remedial Investigati

2.1 Location and Description

The ITT facility is shown in Figure 2-1, Location Map, and Figure 2-2, Sitc Map. The site is
located in an area of Clifton occupied by residential dwellings and industrial facilities. The nearly $0-acre
site is bordered to the north by New Jersey State Highway Route 3, a Shell 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 southem boundary is Kingsland Road. The Third 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 east. 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 ITT in
1946,

ITT 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 Phvsical Settin
2.1 To hy. 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.

222 1 H
The site lics within the Piedmont Province of northern New Jersey. The uppermost unconsolidated
materials in this area generally consist of £ill 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-brown shales and sandstones of the Passaic, or Brunswick Formation. The Brunswick Formation
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
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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),
mudstone, sandstone, siltstone, 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 1o 25
degrees. A directional, anisotropic response to pumping is often documented 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
(N539°E) and northwest (N52°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), and tan sift 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
of MW-14, 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 65 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
surface at each monitoring well location is provided in Table 2-2. A contour map of the bedrock elevation
15 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 of MW-4 and MW-5, and an apparent trough which reaches a low at MW-11.

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 2-4 through 2-11).
Shallow groundwater flow direction is primarily toward Yantacaw Pond to the north and the Third River to

2-2
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the northeast, and influenced by the bedrock slope. Groundwater in these shallow wells generally oceurs
below the bedrock/overburden interface, with the exception of MW-11, 13, 14, where groundwater is
present in the overburden. Groundwater was also encountered in MW-10 above the bedrock surface in the
overburden prior to pumping associated with the current groundwater remediation system. Groundwater
extraction has created drawdown in MW-10 to an elevation currently within the bedrock. Contour maps
presenting the May 1995, August 1995, November 1995 and February 1996 rcunds of groundwater
elevations from the shallow monitoring wells are presented as Figures 2-4 through 2-7. Ignoring the
hydraulic effect of the groundwater extraction system at RW-1, RW-2 and RW-3 and the recharge system,
groundwater flow is primarily northward in the southern portion of the site. In the northem portion of the
site, groundwater flow becomes east-northeasterly, to the Third River. The hydraulic gradient in the
central portion of the site is approiimately 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,anda porosity of 20%, 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 2-8 through Figure 2-11. vThe 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 well couplets are
present to evaluate vertical flow conditions (MW-1/MW-1A, MW-13/MW -13A), with the exception of the
MW-14/MW-14-A well couplet, where vertical flow is not apparent.

Groundwater elevation data associated with historic quarterly groundwater monitoring events
(August 1990 through Februarv 1996) are summarized in Table 2-3.

23 Summary of Environmental 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 AOC is
identified in Figure 2-12.

231 A : 1-Trichloroethane Ret
On August 14, 1986, approximately 300 gallons of 1,1,I-trichloroethane (1,1,1-TCA) was
released to the subsurface beneath the main manufacturing building. 1,1,1-TCA was released into a piping

23
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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 and 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 10
contain 1,1,1-TCA. The presence of 1,},1-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-TCA releasc. Mechanical and hand
boring equipment were used to obtain soil samples in four boreholes beneath the building in the vicinity of
the historic 1,1,1-TCA 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-TCA coliected 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 25 feet northeast (dou-mgradicnt) 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 uppermost (shallow) sample was
collected upon encountering the first soil strata beneath the floor slab, 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 advanced 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 PID 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 5 to 5.5 feet below grade, and at
a depth of 8 to 8.5 feet below grade (with the exception of B4 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 mches below grade) t0 0.120 ppm (510 5.5
feet below grade), below the NJDEP’s Impact to Groundwater Soil Cleanup Criteria of | ppm as well as
NIDEP’s Residential Di‘rect Contact Soil Cleanup Criteria of 210 ppm. Lower concentrations of some

24
[June 12, 1996}

ADC000432

TIERRA-B-007589



H2MGCROWP

breakdown compounds were also found. All volatile organic compounds were 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 of the 1,1,1-TCA release on
groundwater has been evaluated, and is addressed in Section 2.4.

2.3.2 AOQC 2: Former Gasoline and Diesel USTs
On August 27, 1987, Fairfield Maintenance, Inc. (FMI) conducted petrotite tests of two (2)

adjacent 4,000 gallon leaded gasoline USTs in the vicinity of the northeast corner 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 8, 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 2-3
presents the analytical soil data for the UST systems. All sample resuits were quantified at concentrations
below current NJDEP Impact to Groundwater 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 TCA Spillage and
Former Gasoline Underground 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

2ucavations.

On September 15, 1989, two (2) additional USTs were pressure tested by FML The results
indicated that a 1,000 gallon diesel fuel UST (UST system E-10) failed the test and a 4,000 galion leaded
gasoline UST (UST system E-9) tested inconclusively. On December 19 and 20, 1989, the two USTs
(BUST Case No. 89-09-15-1420) and all appurtenances were excavated and removed from the site under
the field oversight of an H2M representative and 2 NJDEP Northem Bureau of Regional Enforcement
representative.  Product from within the tanks was transported to S&W Waste (EPA LD. No.
NJD991291105) under manifest No. NJA0633829. Four post-excavation confirmatory 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 NJDEP's Impact 1o
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 §
o 10 feet. Removal of weathered bedrock under the tanks was performed 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 soi! 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 bedrock to the extent practical. The effects of the
UST releases on groundwater have been evaluated, and are currently being addressed by the groundwater
remediation system, described in Section 2.4.

2.3.3_AOC 3: Former No. 2 and No. 4 Fuel Qil 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. E1 through E4 were 22,000 gallons in capacity and were used
for the storage of No. 6 fuel oil. UST systems ES5 and E6 were 2,000 and 6,000 gaflons in capacity,
respectively, and were used for the storage of No. 4 fuel oil.

The UST system ES excavation was sampled on August 17, 1990. A total of five (5) post-
excavation soil samples were collected and analyzed for VOCs and TPHC. VOCs were not present in any
of the samples. TPHC concentrations ranged from 14.4 mg/kg to 202 mg/kg. Twelve (12) post-excavation
soil samples were collected from the excavation of E! 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 1, 4, 7, and 12) were also analyzed for B/N + 15, VOCs were not detected above
NIDEP’s Impact to Groundwater Cleanup Criteria nor were they detected above NJDEP’s Residential
Direct Contact Seil 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 mg/kg to 5800 mg/kg. B/Ns 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 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. Documentaticn of the
management of excavated soils was included within the report submitted to NJDEP.

To assess the effect that the former UST systems may have had on the groundwater quality, three
monitoring wells were installed on the northem 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 Kingstand 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 Residentiai Direct Contact Soil Cleanup

Cntena.

234 AOC 4: Chemical/Waste Storage Building :

The chemical/waste 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 ITT's corporate environmental survey program. Chemicals which have been stored at
the buiiding, typicaliy in 55-gallon drums, include methylene chloride, trichloroethene (TCE), and 1,1,1-
TCA.

Two (2) soi! borings were constructed and compléted 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 well locations
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,
semni-volatile organic compounds, and pH. Analytical results are presented in Table 2-8. Concentrations
of all parameters throughout the soil column were below the NIDEP'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 qu.alityl One shallow soil sample will be collected
from immediately outside the building adjacent 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.

2.35 AQC S: Former Gardener's Shed
The former gardener's shed, located southwest of the west parking area, was used for the storage of

gardening materials and supplies for grounds maintenance. This storage shed burned down during a fire in
the early 1970s. This AQC was investigated under [TT’s corporate enrvironmental survey program.

One soil boring was constructed and completed as a monitoring well at APC 2-A, the approximate
location of the former gardener's shed as part of an ITT Corporate site assessment program conducted in
1992, The location of the soil boring is identified in Figure 2-18. Three (3) soil samples were coliected
from discrete six-inch intervals from split spoons obtained at depths of 0 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 soil or the groundwater from this location. In
addition, no VOCs were detected above detection limits in the groundwater sampie.

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 fusther action is required at this location.

2.3.6 AQC 6; Industrial Wastewater Pretreatment System
Industrial wastewater from facility process operations was conveved to a pretreatment system

located in the sub-basement of the main building for pretreatment prior to discharge to the municipai
sanitary sewer operated by the Passaic County Sewerage Commissioners (PVSC). Pretreatment consisted
of chrome reduction {i.e., hexavalent to trivalent), metal hydroxide precipitation and neutralization. The
pretreatment system began operation in 1982 and discontinued cperation in 1990 because of the
termination of process operations generating industrial wastewater. The pretreatment system currently
operates as a neutralization system in the cvent 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 ITT"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 trichloroethene (TCE) and {,1,1-trichloroethane (1,1,1-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 wastewatsr 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-10 was utilized to evaluate the potential impact to groundwater quality
downgradient of the wastewater pretreatment system. MW-10 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-1, the (1,1,1-TCA release) are present in MW-10
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
NIDEP Groundwater Quality Critenia. )

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. The presence of VOCs in
the groundwater is attributable to the 1,1,1-TCA release (AOC-1), 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. Thres transformers are located on the concrete pad, with cach 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 AQC was investigated under ITT 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 ITT Corporate site assessment program
conducted in 1992. Soil samples were collected 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 mg/kg, below the NJDEP action level of 1,000
mg/kg. No PCBs were detected.

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

238 AOC 8: Area without Vegetation
An area without vegetation, approximately twenty fect 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
analvtically evaluated, it remains an AOC to be investigated.

239 AOQOC 9: 1,1,1-Trichlorocthane Still
I,1,}-Trichlorocthane was utilized to clean printed circuit boards and metal parts prior to
electroplating and meta! finishing. The still is located in the northeast corner 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 2 raised
concrete platform. The platform is currently provided with protective coatings and a secondary
containmcﬁt berm, although the coatings and berms 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-10 is located downgradient of the still. Many rounds of groundwater
sampling have taken place at MW-10 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
1,1,1-TCA release (AOC-1), 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
platform and the adjacent concrete floor slab has not been evaluated.
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2.3.10 AOC 10: Chemical Storage Room 4
Raw materials are stored within the chemical storage room located on the north side of the facility
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 1ts 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 resuits 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 downgradieﬁt of the Chemical
Storage Room. These monitoring wells have been sampled numerous times for VOCs and Semi volatile
organic compounds. Several VOCs are in excess of the NJDEP groundwater quality criteria. However,
the presence of VOCs in the groundwater is attributable to the 1,1,1-TCA release (AOC-1), which is
currently undergoing remediation. Therefore, no further action is required with respect to AOC 10.

2.3.11 AQC }1: Former Metal Finighing 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 sclvent degreasing (i.e., trichloroethepe and 1,1,1-
trichlorocthane), acid etching, pickling, aquecus alkaline cleaning, plating and electroplating (ic.,
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 pretreatment 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 summary

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 performed
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 within Tables 2-
9, 2-10, and 2-11.
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Concrete Floor Samples
According to ITT personnel, areas of the floor where deterioration was evident were subjected to

concrete removal, scarification and washing prior to sampling. Sampling locations were biased based upen
former 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 of Terrazzo 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-corrosive. 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 10 those arcas with a dust/soot accumulation. - A 25 ¢m by 25 cm template was utilized to
segregate the sample area which was then sampled by wiping with a2 3 inch by 3 inch sterile gauze pad
sozaked with deionized water. Four :idja.cent arcas 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 RCRA 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 unimpacted by the former process operations. All samples were found to be non-reactive
and non-corrosive. The pH readings rangéd 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-corrosive. The pH readings ranged from 7.1 to 7.9 standard units.

2-12
[une 12, 1996}

ADC000440

TIERRA-B-007597



H2MGROP

Based on the foregoing, there is no indication that the former process operations have impacted the
quality of the underlying soils. Therefore, no further action is required with respect to AOC 1L1.

2.3.12 AQC 12: Building Transformers
0il filled electrical transformers and switches are located throughout the facility. Since 1985 T
has undertaken an extensive assessment of all potential PCB containing electrical equipmént. Analytical
testing of transformer and switchgear oil was performed on all units. Those units found to contain PCBs
were retrofilled and retested until the PCB concentrations were below 50 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 [ITT 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 transformer 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 penaining to the PCB assessment work performed by ITT
indicate that minor leaking occurred at the gasket for the oil sight gauge on the transformer, 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 of the
main building immediately opposite the electrical substation. The oil within the transformer was tested by
General Electric on April 15, 1989 and found to be PCB free. Staining of the concrete pad was identified
during the May 15th inspection. A concrete chip sample will be collected for TPHC and PCB analyses.

Transformer 12-H [ITT 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
identified by label as P000168 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 AQC 13: Machipe Shop
Support for production operations included the operation of a machine shop where specialized tools

and equipment were made from metal stock. Operations included machining (utilizing cutting oils) and
degreasing (utilizing solvents and ultrasonic aquecus solutions).

The machine 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 well 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 VOCs in the groundwater is attributable to the 1,1,1-TCA release (AOC 1),
which is currently undergoing remediation. Therefore, no further action is required with respect to AQC
13.

2.3.14 AQOC 14: Shipping and Receiving Bays
Four shipping and receiving bays are located at the facility identified as AOC 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 formerly constructed ont
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.

AOC 14a (Lower Level Northwest Loading Bay)

The lower level northwest loading bay is the main receiving location for ail matenals 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 westemn 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 stormwater 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., AOC 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 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.

14 T ] 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 to the stormwater collection system. The
loading bay is paved throughout with the slope toward the catch basin. Similar to AOC 14a, soil sampling
will be performed to assess its potential as a source of groundwater contamination downgradient of this
location (i.e., AOC 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 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 14¢ (Upper Level Southeast I oading Ba:

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 steel 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, )

A 4 wer Level Northeast Loading Ba
The lower level northeast loading bay was utilized to receive small items for the ITT A/CD
operation and to ship finished goods from the ITT A/CD 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: Laboratory/Testing Areas
Five Materials Evaluation Laberatories (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 AOC 15, A visual inspection of each laboratory
was conducted on May 15, 1996.

AQC 15a (Micro-Electronics Circyit 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 galleon size
containers. Any waste chemicals generated by the operation are transferred to the Chemical/Waste 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 15b (Southwestern Material Evaluation Laboratory)

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.

AQC 15 u ern Material Evaluation Labora
Physical testing of manufactured components are tested by subjecting them to 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 Chemical/Waste 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 15 rthwestemn Material Evaluation to
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 Chemical/Waste 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 15e (Northeastern Failure Analysis Laborat
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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23 16; Detrex P s 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 AOC 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 1,1,1-trichloroethane spill location {AQC 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 are sprayed with solvent and allowed to drain.  Circuit boards are
scaled ¢lsewhere 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 AOC |. 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 laboratory analytical data for soil samples presented herein and in previous
submissions to the Department 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., AOC 1, AOC 2, AOC
3, AQC 5, AOC 7, AOC 10 and AOC 11). None of the parameters at each of these AOCs exceeded
NIDEP’s Impact to Groundwater Soil Cleanup Criteria nor did they exceed NJDEP’s Residential Direct
Contact Soil Cleanup Criteria.  Additional characterization at AOC 4 is proposed.  Further,
characterization at AOC 6, AOC-8, AOC 12 and AOC 14 will be proposed. Since there is no indication of
a release having occurred in AOC 9, AOC 13, and AOC 15 and since AOC 16 will be managed with AQC
1, no further action is proposed with respect to these two arcas. The effects of these AOCs on groundwater

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

24 roundwater Investigation
241 AOCsland2
In August 1986, a 1,1, I-trichloroethane (I,1,1-TCA) release occurred in ITT Building K. The
spill was reported to NJDEP and one monitoring well (MW-1) was installed downgradient of the spill in
January 1987. Sampling and analysis of groundwater from MW-1 indicated the presence of dissolved
L,1,1-TCA 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 February of 1988 after having failed a petrotite test in 1987. Following the UST removal,
additional monitoring wells were installed to monitor the effects of the 1,1,1-TCA release and potential
UST release on groundwater. In April 1988, the monitoring wells were sampled and analyzed for volatile
organic compounds, alcohols, and ethers. Laboratory results indicated the presence of both 1,1,1-TCA and
petroleum related compounds, specifically, benzene, toluene, ethylbenzene, and xylene (BTEX) dissolved in
the groundwater. The groundwater sampling events confirmed the presence of 1,1,1-TCA and BTEX as
separate groundwater plumes traveling adjacent to each other in the northeast portion of the ITT facility.
Light non-aqueous phase liquid (LNAPL) was also discovered in MW-3. Subsequently, in December
1989, one 4,000-gallon gasoline UST and one 1,000-gallon diesel UST were removed after the diese] tank
failed a petrotite test.

NJPDES-DGW permit No. NJ0076023 was issued on May 1, 1990. The permit required
delineation of the groundwater plumes to a concentration of I 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-1, MW-.2, MW-3, MW-4, MW-5, MW-6, MW-§, MW-9, MW-10, MW-11,
MW-12), an on-site deep well (MW-1A), and two shallow and deep off-site well couplets (MW-13/13A,
MW-14/14A). 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 Jocated 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 less than 6 inches in thickness in monitoring well MW-135 and less than 0.4 inches in
thickness in monitoring well MW-3.

Formal design of a groundwater pump 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-1 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 in anticipation of including them in the groundwater treatment system to recover LNAPL and
dissolved BTEX compounds. -
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Following submission of H2M's March 1991 Engineering 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 tower 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-15, which extracted water from the bottom of the
monitoring wells to a gravity differential separator prior to the air stripper, and extracted ENAPL 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 1952,

NIDEP set a performance based standard for the treatment system with monitoring well MW-2,
which 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 onc quarter greater than
250 ppb. ITT's NJPDES-Discharge to Groundwater (DGW) permit No. NJ0076023 was modified and re-
issued on April 23, 1992 to reflect changes in the monitoring program and to outline the performance-based
standards for operation of the treatment system. During 1993, discussions and correspondence with the
NJDEP resulted in a major modification to the NJPDES-DGW Permit. The final major modification was
issued on August 1, 1995 with an expiration date of August 1, 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 I'I"I‘ 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. ITT has been well
within the compliance limitations of the original and current NIPDES permit.

Performance monitoring of the treatment system has been conducted on a routine basis, as required
by the air permit. 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 tower has been calculated to be approximately 2.5
ppm. VOC concentrations in all but two rounds of discharged water have been below the laboratory
method detection limit of 5 ppb. For two rounds of effluent monitoring, the ¢ffluent was quantified with a
L1,1-TCA concentration of 5 ppb. The calculated removal efficiency for the treatment system has
averaged greater than 99 8%. Groundwater monitoring and performance monitoring data have been
submitted to the Department on a regular basis in accordance with the schedule defined in the NJPDES
permut and the MOA.
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Prior to commencement of system operation in September 1992, four monitoring wells (MW-I,
MW-4, MW-10, and MW-11) contained average copccntmtions of total volatile organic compounds
(VOCs) in excess of 1,000 ppb. - Since system start-up, a dramatic decrease in VOC concentrations has
been cbserved 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. ITT has remained in compliance with all performance monitoring, compliance monitoring,
hydraulic control, and contaminant delineation requirements of the MOA and the NJPDES permit.

In an effort to expedite and optimize capture of the 1,1,1-TCA, additional investigation in the
immediate vicinity of the 1,1,1-TCA release area was conducted. One grouhdwatcr monitoring well {(MW-
18) was installed in September 1993 inside of the building approximately 55 feet downgradieat from the
suspected source area, and upgradient of the groundwater extraction welis. 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 sampied for analysis of volatile
organic compounds approximately three weeks following installation. Results from this initial round of
monitoring indicated that the totaf concentration of VOCs 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
1,1,1-TCA (72,000 ppb), 1,1-dichioroethene (20,000 p;;b), 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-1 & RW-2, MW-11, 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
Permit-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 of 2,825 pounds of process chemistry consisting of potable water,
acetic acid, ferrous sulfate heptahydrate and hydrogen peroxide was injected into the well. Baseline
groundwater quality was established prior to injection in MW-1, MW-2, MW-4, MW-3 MW-6, MW-10,
MW-11, MW-12, MW-18, RW-1 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 on Februarjt 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-1]
with a pre-injection total VOC concentration of 34,615 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
entitied “Summary Report, Pilot Treatability Study - In-Situ Chemical Oxidation, ITT Avionics Division,

Clifton, New Jersey™.

242 AQC3

To assess the effect that the six former UST systems (AOC-3) may have had on groundwater
quality, three monitoring wells (MW-203, MW-204 and MW-205) were installed on the northem 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 resuits 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-205 at concentrations ranging from 5 ppb to 18 ppb, above the
NIDEP 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 30% 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% in MW-205. If a linear
relationship of concentration over time is utilized, chloroform can be projected to naturally reach its
Specific Groundwater Quality Criteria of 6 ppb in MW-203 by carly 1997. Similarly, trichioroethene can
be projected to naturally reach its specific Groundwater Quality Criteria of 1 ppb in MW-203 by mid-1998
and in MW-205 by early 1997.
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Since a dissolved concentration of chloroform was quantified at 10 ppb, above its Specific
Groundwater Quality Criteria of 6 ppb, in MW-203 and, since dissolved concentrations of trichloroethene
were quantificd at 6 ppb in MW-203 and at 5 ppb in MW-205, above its Specific Groundwater Quality
Criteria of 1 ppb, groundwater in this area remains a concern.

243 AQC4
Two (2) soil borings were constructed and completed as monitoring wells (MW-APC1-A and MW-

APCI-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-APC1-A). The other
monitoring well was installed to the south of the building as the upgradient well (MW-APC1-B). Figure 2-
17 identifies the location of these wells. One round of sainples were collected on December 4, 1992 and
analyzed for VOCs, semi-volatile orjanic compounds, dissclved priority pollutant metals, and pH. One
VOC was quantified above the NJDEP Groundwater Quality Criteria in the doanmdimt well {1,1,1-
TCA, at a concentration of 31 ppb). VOCs were also quantified in the upgradient well above their
respective Groundwater Quality Criteria (chloroform at 77 ppb, trichloroethene at 36 ppb, total I2-
dichloroethene 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 1995. This
data 1s summarized in Table 2-16. In both rounds, concentrations in the upgradient well were either not
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 1995 round of monitoring, chloroform, carbon tetrachloride and trichloroethene
remamn above their respective Specific Groundwater Quality Criteria.

Since dissolved concentration of chloroform, carbon tetrachloride and trichloroethene were
quantified at 94 ppb, 27 pph. and 53 ppb, above their Specific Groundwater Quality Criteria of 6 ppb, 2
ppb and 1 ppb, groundwater in this area remains a concem.

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 NJIDEP’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 AOC 14 (shipping and receiving bays),

-
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Sampling will be performed where no previous study has been conducted. The sampling will follow the
protocols desctibed in N.J.A.C. 7:26E.

35 roundwater ,

Groundwater affected by the former UST and 1,1,1-TCA releases in the northeastern portion of the
facility (AOCs | and 2) is currently undergoing remediation. Active remediation, which commenced in
September 1992, is being conducted in accordance with an MOA and 2 NJPDES DGW permit. ITT has
remained in compliance with all performance monitoring, compliance monitoring, hydraulic control, and
delineation requirements of the MOA and NJPDES permit. 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 besn
undertaken by ITT. 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 1,1-DCE observed is equivalent to the oxidation of approximately 167 pounds of
pure solvent, The reduction in MW-11, using an equivalent volume of groundwater is
approximately 33 pounds of pure solvent.

2. The pilot treatability study demonstrated that the chemistry is successful in reducing the
concentrations of dissoived 1,1,1-TCA and 1,1-DCE, Positive effects were observed in MW-
18 and the downgradient well MW-11.

Based on the resuits 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
program is described in Section 3.3.2. This approach will focus on reducing dissolved concentrations in
the vicinity of RW-1, RW-2, RW-3, MW-11 and MW-18 with the ultimate objective of terminating the
operation of the existing groundwater extraction, treatment 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 15995, a significant reduction in dissolved concentrations were observed. A linear
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relationship of concentration versus time projects compliance with Specific Groundwater Quality Criteria
by mid-1998, Natural remediation will be pursued for this area.

Groundwater in the vicinity of the chemical/waste storage area (AOC 4), when sampled once in
1992, contained chloroform, 1,1-dichlorcethene, 1,1-dichloroethane, total 1,2-dichloroethene, carbon
tetrachloride, and trichloroethene 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 weil experienced an increase
followed by a decrease in concentrations. Chioroform, carbon tetrachloride and trichlorocthene remain
above their Specific Groundwater Quality Criteria. Soil sampling will be performed at locations adjacent
to the building access doors together with an assessment of AOC 14a (Main Building Lower Level
Northwest Loading Bay}. In addition, twe 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 Alt v
. osed Additional lin:
311 Soil _

No soil sampling is warranted at AOC 1 (1,1,1-trichloroethane release), AOC 2 (former gasoline
and diesel USTs), AOC 3 (former No. 2 and No. 4 fuel oil USTs), AOC 4 (chemical/waste storage
building), AOC 5 (former gardener’s shed), and AOC 7 (electrical substation) since concentrations of the
parameters for which samples were analyzed were below their respective NJDEP Residential Direct
Contact Soil Cleanup Criteria and NIDEP 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
AOC 6 (industrial wastewater pretreatment system), AOC 8 (area without vegetation); AOC 9 (1,1,1-
trichioroethane still), AOC 12 (building transformers), AOC 13 (machine shop), AOC 14 (shipping and
receiving bays), AOC 15 (laboratory/testing areas), and AQC 16 (Detrex process area). However, 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, AOC 6, AOC
8, AOC 12 and AOC 14) will undergo soil sampling and analysis to evaluate the quality of the soil refative
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 AQC with respect to the need for sampling and
analysis is presented as follows:

AOC 1: 1.1,1-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 volafile organic compounds are not present in overburden
soils at levels above NJDEP’s Residential Direct Contact Scil Cleanup Criteria and NJDEP's Impact to
Groundwater Criteria. '

3-1
[June 12, 1996]

ADC000453

TIERRA-B-007610



H2MEROWP

A : olin Diesel
Soils in the vicinity of the former gasoline 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 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.

A : Former No. 2 and No. 4 Fuel Oil USTs
Soils in the vicinity of the former No. 2 and No. 4 fuel oil 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 volatile organic compounds are not present in the
unsaturated soils at levels above NTDEP’s Residential Direct Contact Seil Cleanup Criteria and NJDEP’s
Impact to Groundwater Criteria.

AOC 4: Chemical/Waste Storage Building

Two (2) soil borings were cons:ructed. 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 scil 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 not
impacted soil and groundwater quality. Onec shallow soil sample will be coliected from immediately outside
the building adjacent 1o the loading dock on the south side 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 spitls
having occurred within the building, these samples will provide a greater level of assurance that a spill did
not occur and become released through the doors. The shallow soil samples will be analyzed for VOCs.
Groundwater quality is addressed in Section 2.4

AOC 5: Former Gardener’s Shed
Since concentrations in soil were not detected above NIDEP’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.

AQC 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.

AQC 7: Electrical Substation

Three (3) shallow soil borings were advanced around the electrical substation with soil samples
collected at a depth of 0.5 10 1.0' below grade. These soil samples were composited and analyzed for
TPHC and PCBs. Ailthough TPHC was detected at a concentration of 120 mg/kg, it is below the NJDEP
action level of 1,000 mg/kg. PCB concentrations were not detected. Based on the absence of PCBs and the
low concentration of TPHC, no further action is required with respect to this area.

AQC 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 analyzed for TPHC and
priority pollutant metals in accordance with N.J.A.C, 7:26E.

AOQOC9: 1,1,1-Trichl e 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 AOC 9.

AQC 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.

AQC 11; Former Metal Finishine 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 quality of the concrete floor has been
assessed through extensive sampling and analysis, no further action is required with respect to AOC 1.
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AOC 12: Building T rme:

Oil filied clectrical transformers and switches are located throughout the facility. Since 1985, ITT
has undertaken an extensive assessment of all potential PCB containing electrical equipment including the
sampling and analysis of oil within the units. 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,
namely: Area T-2 [ITT Inventory Map # 4, 5, 6 and 7]; Area T-3 [ITT Inventory Map # 8]; and,
Transformer 12-H [ITT Inventory Map # 40]. One concrete chip sample will be collected from Area T-2
and Area T-3. Two concrete chip samples will be collected from the vicinity of Transformer 12-H. The
concrete samples will be analyzed for TPHC and PCBs.

AQC 13: Machine Shop

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

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

AQC 14: Shipping/Receiving Bays
AQC l4a; ngcf Level Northwest [oading 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 downgradient
of this location {i.e., AOC 4). I 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.

AOC 14b: Upper Leve! West Loading Bay
The upper level west loading bay was utilized intermuttently for shipping and receiving as well for

temporary storage of finished materials. A catch basin appears 1o 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
AQC 14a, soil sampling will be performed to assess its potential as a source of groundwater contamination
downgradient of this location (i.e., AOC 4). If sediment is found to exist within the caich basin, a sample
will be collected for analysis. Further, two shallow soil borings will be coilected 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.
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AOC ldc: r Level adin
The upper level southeast loading bay was utilized to ship finished goods flowing their assembiy
and testing. Two catch basins are located in the middle of the loading bay with stee! gratings. Based on
the visual inspection, there were no indications of staining or past releases. Since there werc 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.

AOQC 14d: Lower Northeast Loading Bavy
The lower level northeast loading bay was utilized to receive small items for the ITT A/CD
operation and to ship finished goods from the ITT A/CD 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

gocds, no further action is required for this area.

AQOC 15: Laboratorv/Testing 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 of releases 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 approximately twenty feet upgradient of AOC 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 AOC 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 AOC 1. ‘

3.1.2 Groundwater
Groundwater quality relative to the 1,1,1-TCA and UST releases (AOC | and AOC 2) has been
well defined and characterized in accordance with the MOA and NJPDES permit since the investigation
began in 1987. Groundwater quality is currently being monitored on a quarterly basis under the facility's
MOA and NJPDES permit. No additional groundwater monitoring is proposed beyond what is currently
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being conducted in compliance with the MOA and NJPDES. A successful pilot treatability study was
performed in October 1995 which resulted in reduction of VOC concentrations in MW-18 and MW-11.

Groundwater in the vicinity of the boiler house (AOC-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 (USEPA 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 chemical/waste storage area (AOC 4) contained chioroform,
1,1-dichloroethene, 1,1-dichloroethane, 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 performed at the
location of the access doors to the building as well as AOC 14a which is upgradient of the chemical/waste
storage building. Further, two rounds of groundwater monitoring will be conducted to assess the trend of
natural 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 initial sampling
rounds were below NJDEP groundwater quality criteria. |

3.2 Identification of Applicable Remediation Standa
The NIDEP has statewide groundwater quality standards that are based on the NJDEP's Specific
Groundwater Quality Criteria (N.J.A.C. 7:5-6) for volatile organic compounds.

33 Classification Exception Area
If classification exemption area (CEA) is required to be established as part of an approved remedy

(ie. active treatment, passive treatment, or no further action), an application will be developed in
accordance with N.JA.C. 7.9 and N.JAC. T: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 delincation 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 achicve New Jersey Groundwater Quality Criteria
within the timeframe proposed by the CEA.

After defineating 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 will dictate the level of notification required.

34 Remedial Altemmative Evaluation
34 undwater Extraction, Treagment and Recha

The existing treatment facility's function is to process the extracted groundwater, provide for the
removal of settieable 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 enmtitled, "Engineering Report,
Groundwater Treatment Facilities, ITT Avionics Division, Clifion, New Jersey, NJPDES-DGW Permit
No. NI0076023", 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. ITT has remained in compliance with all performance monitoring, compliance
monitoring, hydraulic control, and delineaticn requirements of the MOA and NIPDES permit.

3.4.2 Source Area R 1ation
A more aggressive remediation of the area of concentrated groundwater impact in the vicinity of
RW-1, RW-2, MW-11 and MW-18 is proposed. The source arca remedial technology is considered

innovative and involves in-situ chemical oxidation.
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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
transformation reaction is known as the Fenton reaction which results in the gencration 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 (HyOz) m a
groundwater medium (H0) making contact with dissolved hydrocarbons (HC) to produce steam and
carbon dioxide (CO7). The reaction can be simply expressed as:

H,0, + 2HC + H,0 —Sevsssiaesanm 3 31 0 + CO,

This chemical equation represents the CleanOX process in the simplest of forms. In practice,
substituted hydrocarbons will also underge 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 rate of reaction, and bring
the reaction closer to completion. The additional chemistry is also used to address conditions where the

groundwater 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 suifate heptahydrate) according to Fenton's Reaction:

Fe? + H O, —— Fe” + OH™ +¢OH

The hydroxyl radical (i.e., denoted as ‘OH) reacts typically a mitlion to 2 billion times faster than other

simpie oxidants, resulting in greatly reduced treatment costs.

During applicatior, the process undergoes an exothermic reaction within the aquifer resulting in a
volume expansion and the generation of energy and carbon dioxide within the aquifer. 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 A ch
Bench Scale Treatability Testing
Based on the delineation and assessment of the types and nature of dissolved contaminants
identified onsite, 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 VOCs.

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 | Pilot Studv
A pilot treatability study was performed by CleanOX Environmental Services, In¢c.. The pilot

study was conducted in accordance with a Permit 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, the
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 intc 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 potabie water,
acetic acid, ferrous sulfate heptahydrate, and hydrogen peroxide, was injected into the well. The injected
quantity 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 1,1-DCE 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 1,1,1-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-

dichioroethane, and trichloroethane quantified before injection also exhibited reductions after injection.
3-9
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The NJPDES-required quarterly monitoring data demonstrated that a reduction in contaminant
concentration alsc occurred in MW-11. When compared to the pre-injection water quality data obtained on
October 27, 1995, the concentrations of 1,1,1-TCA and 1,1-DCE were reduced by 85 percent and 98
percent, respectively, to the lowest concentrations qdantiﬂed at this location since August 1990.

The initial pilot treatability study demonstrated that the chemistry is successful in reducing the
concentrations of dissolved 1,1,1-TCA and 1,1-DCE at the ITT facility. Positive effects were observed in
MW-18 and nearby MW-11.

Ph ilot Stu
Based on the results of the initial pilot study, a continued long term treatability study will be
performed in accordance with the permit-by-rule agreed to by the NJDEP. The Permit-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 1s located within fractured bedrock, 2 definitive evaluation of the radial effects of the in-situ
chemical oxidation process within the aquifer is not possible; However, it is appropnate that additional
injection points are necessary to distribute the process chemistry within the fracture network where source
material may be present. Based on technology vendor’s modeling efforts and our evaluation of the source
ares, ¢ight (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

arca.

The groundwater extraction, treatment and recharge system will again remain operating during the
pilot studv. 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 reflect the greater area of intended impact and a longer duration of effect.
Based on the permit-by-rule authorization, pre-injection and post-injection monitoring will include
monitoring wells MW-3, MW-5, MW-6, MW-9, MW-11, MW-13 and the eight (8} new injection points.
In addition, Recovery Wells RW-1, RW-2 and RW-3 may alsc 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 injéction, the first round of monitoring will be conducted.
Seven weeks and sixteen weeks after injection is initiated, the second and third rounds of menitoring will be
conducted. This phase of the pilot has been designed to satisfy the requirements of the Permit-by-Rule as
well as establish data with which to evaluate the performance of the remedial activities. Each sample will
be analyzed for volatile organic compounds by USEPA method 624 plus identification of the fifteen highest
non-targeted 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 dissoived contaminants exceed NJDEP’s groundwater
quality criteria. This will form the basis of establishing the natural remediation program for seiected
groundwater associated with selzcted 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 previousty detected. A Phase I1 Pilot Treatability
Study will be conducted in the vicinity of the past 1,1,1-trichloroethane spill. This will involve the
instaflation 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 ang long term
protection to the public and the environment. The groundwater extraction wells are 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 non-
halogenated volatile organic compounds from groundwater at this site. A decrease has been observed in
average volatile organic compound concentrations since start-up of the treatment system. However, ITT
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 companson to NJDEP’s
Residential Direct Contact Cleznup Criteria and NJDEP’s Impact to Groundwater Criteria. A summary of
additional sampling associated with each AOC is summarized below:

SAOC |+ Descripion - . - .. - o . Groundwater ‘ Soil.
1 1,1,1-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 | Chemical/Waste Storage Building Natural Remediation 2 Samples
4-1
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i Desoription: ity . Soil:
5 | Former Gardener’s Shed NFA NFA -
6 | Industrial Wastewater Pretreatment System Area NFA 1 Concrete Sample/900 sf
7 | Electrical Substation NFA NFA
2 Area Without Vegetation NFA 2 Soil Samples
9 | 1,1,1-Trichloroethane Still NFA NFA
10 | Chemical Storage Room _ NFA NFA
{1 |Former Metzl Finishing and Electroplating NFA NFA
Process Area
12 | Building Transformers NFA 3 Concrete Chip Samples
13 | Machine Shop NFA NFA
14 | Shipping/Receiving Bays NFA 3 Sediment Sample
4 Soil Samples
15 | Laboratory/Testing Arcas NFA NFA
16 | Detrex Process Area NFA NFA

The Quality Assurance Project Plan provides additional detail relating to the number and types of
samples to be collected together with quality assurance/quality control requirements. A report summarizing

the sampling results and providing recommendations for further action, as required, will be provided to the

NIDEP.
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50 Permitting and Approval

All permits and approvals required for the existing groundwater remediation system have been
obtained. These permits include a permit to construct/instail/alter air quality control apparatus/equipment
(No. 01902268), New Jerscy Pollution Discharge Elimination System (NJPDES) Discharge to
Groundwater (DGW) Permit (No. NJ0076023), Permit-by-rule authorization to conduct the source arca
remediation pilot test, and well installation permits.

5-1
[Mune 12, 1996)

ADC000466

TIERRA-B-007623



H2MGROWP

6.0 uality Assurance Proiect 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 Safery Plan is attached as Appendix E.
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30 ite Restorati

Site restoration, to be performed following full and permanent termination of the active remediation
system, will encompass the abandonment of the entire groundwater treatment system. All process
equipment (i.c., air stripping tower, filters, above ground piping, pumps, electrical controls, etc.) will be
disassembled for salvage or disposal, as appropriate. The carbon adscrption units will be disposed of off-
site at a permitted facility. Above ground piping associated with the treatment 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 of NJDEP that groundwater monitoring for this site will no longer be required, the
on-site monitoring wells will also be sealed. Procedures for well abandonment will be in accordance with
NIDEP 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.

8-1
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9.0 _ Costs

The cost to sample, analyze, and report results for the groundwater, soil and concrete meda is

estimated to be approximately $50,500. as outlined below.

50. $12,300

§9,100. $10,600.

$1,500. $1,200.

12 $1,400. 1,100.
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

$239,9335. inclusive of contractor fees, monitoring and reporting. The objective of source arca 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 MOA are approximately $80,000.

Based on the foregoing, the implementation of this Remedial Action Workplan is estimated to cost

$630,435.

9-1

[June {2, 1996]

ADC000470

TIERRA-B-007627



H2MGROWP

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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Table 2-1
Summary Matrix of Monitoring Well Construction Details
ITT Avionics Division
100 Kingsland Road
Clifton, New Jersey

d1IOOWEH

Well N : _
MW-1 26-10121-1 4 17.8 100 0.02
MW-1A 26-18467-2 OH.3 49.2 30.0 ‘O.H. 29.40 -19.80 -49.80
MW-2 26-11914-5 4 11.2 15.0 0.02 3541 24.19 9.19
MW-3 26-17121-0 4 46 250 0.03 2591 21.34 -3.66
MW-4 26-11912-9 4 16.0 150 0.02 30.64 14.64 -0.36
MW-§ 26-11911-1 4 14.2 5.0 0.02 30.67 16.48 1.48
MW-6 26-11910-2 4 144 10.0 0.02 30.62 16.22 6.22
MW-8 26-13205-2 4 238 15.0 0.02 4598 22.18 7.18
MwW-9 26-13204-4 4 128 15.0 0.02. 29.36 16.56 1.56
MW-i0 26-14799-8 4 14.0 15.0 0.02 sn 21.22 6.22
MW-I1 26-14800-5 4 10.7 15.0 0.02 31.02 20.32 532
MWw-12 26-18468-1 4 2.9 15.0 0.02 31.09 2119 6.19
MW-13 26-17118-0 4 51 15.0 0.02 17.81 12.71 -2.29
MW-13A 26-18465-6 4/0H.3 419 26.2 O.H. 18.02 -23.38 -50.08
MWw-14 26-17119-8 4 6.5 150 0.02 17.85 11.35 -3.65
MW-14A 26-18466-4 4/0H.3 399 287 OH. 17.89 -22.01 -50.71
MW-15 26-18469-9 4 6.7 250 0.03/8S 26.39 19.69 -5.31
MW-16 26-23065-8 4 16.3 15.0 0.02 31.75 15.45 0.45
MW-17A 26-23066-6 4/0H.3 56.7 250 OH. 3568 -21.02 -46.02
MW-18 26-34493 2 145 150 0.01 329 18.40 340
MW-203 26-24504-3 4 8.5 150 0.02 319 21.46 8.46
MW-204 26-24505-1 4 12.5 15.0 002 34.80 2230 730
MW-205 26-24506-0 4 13.0 15.0 0.02 34.30 21.30 6.30
MW-APCI-A 26-31648 4 10.5 10.0 0.02 3025 19.75 9.75
MW-APC!-B 26-31649 4 12.5 10.0 0.02 27.94 15.44 5.44
MW-APC2-A 26-31650 4 14.0 10.0 0.02 48.51 34.51 24.51
MW-BCKGD-A  26-31647 4 17.0 15.0 0.02 54.95 37.95 22,95

Notes:
& Reference mark at top of PVC mon. well casing; all clevalions in feet above mean sea level, USGS NGVD, 1929,
O.H.: Open Hole in competent bedrock.

All well cesings and screen construcled with schedule 40 PVC, except where designated "SS*, for stainless siec).
{June 12, 1996]
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MW-5
MW-6
MW-38
MW-9
MW-i¢
MW-11
MW-12
MW-13
MW-14
MW-15
MW-16
MW-17A
MW-18
MW-203
MW-204
MW-205
MW-APC1-A
MW-APCI1-B
MW.APC2-A
MW-BCKGD-A

Notes:

All elevations in feet above mean sea level, USGS NGVD, 1929.
* Top of weathered bedrock surface (Brunswick Formation).

298
32.8
29.3
289
287
283
43.9
27.1
322
312
320
18.3
18.0
303
32.1
36.0
33.0
32.1
32.6
32.0
30.7
283
46.0
328

Table 2-2
Elevation of Top of Bedrock Surface*
ITT Avionics Division

100 Kingsiand Road

Clifton, New Jersey

12.0
56
4.0
25
1.0
36

12.3
55

13.0

18.5
$.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

[June 12, 1996)
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Aug-90
Nov-90

Feb-91

May-91
Aug-91
Nov-91
Feb-82
May-92
Aug-93
Nov-93
Feb-24
May-94
Aug-94
Nov-94
Fob-85

May-95
Aug-95
Nov-95
Fab-96

Notes:

123
12.7

13.4
13.6
9.23
11.2
10.8
11.9
9.25
10.7
114
12.2
"
8.67
10.11
9.87
9.66
1s
12.4

9.98
10.3

10.9
12
6.68
9.67
9.34
10.15
9.51
10.36
11.08
11.69
10.92
8.83
9.72
952
9.37
.21
11.78

11.78
12.21

12.66
13.33
NA
10.7%
10.658
11.27
12.69
12.61
13.31
13.43
13.02
12.00
12.33
11.54
11.8
13.23
13.76

NA
10.45
9.27
9.87
11.46
18.37

1.é
12

12.3
129
3.03
10.4
10.3
1.1
9.73
10.6
11.2
1.8
12
8.43
10.51
9.95
9.89
11.6
1.8

NA - Water Lavel Not Availsble during Monitoring Event.
NI - Monitoring Well Not instalied.

12
123

12.6
13.2
9.652
10.5
10.3
11.3
9.95
0.8
1.3
1.8
1.8
9.08
10.40
9.80
9.79
1.3
11.6

12.4 21.7
127 21.8

13 234
13.7 244
10 19
11 19.2
108 196
11.6 201
10,2 171
111 23
11.7 212
123 228
11.86 21.7
9.30 16.22
10.75 20.30
10.11 18.82
999 17
11.7 218
123 246

ITT Avionics Division

Tabie 2-3

Groundwater Elevations

Clifton, New Jersey

August 1990 to February 1996

111
11.8
12.4
12.9
8.85
10.2
10.1
10.4
2.92
9.88
11
11.4
11.2
9.32
9.81
9.58
9.84
10.6
n

17.72
17.34

18.04
17.81
15.36
16.02
15,96
16.689
.13.32
14.65
14.7
18.57
15,74
14.00
15.27
14.84
12.34
17.42
16.06

14.35
14.89

15.84
16.43
13.1
13.71
13.39
1452
11.52
12.65
13.48
14.38
13.01
11.40
12.74
12.10
11.64
15.15
14,28

18.08
17.44

17.47
18.78
15.28
18.48
16.57
17.11
16.82
17.47

18.88
18.03
15.73
17.20
15.80
15.69
185
18.88

9.26
9.54

9.88
10.28
7.8
9,52
8.84
8.94

8.27
9.04
9.22
7.00
7.4
8.49
8.02

8.89
9.50

1.87
7.34

7.32
7.62
3.97
6.8
6.44
6.44
6.13
6.54
8.79
7.34
9.07
6.74
6.29
6.10
5.82
6.86
7.64

7.38
7.67

1.87
8.74
6.25
7.88
7.53
7.46
8.23
6.65
7.67
8.2
7.68
5.66
5.87
717
7.35
7.58
8.80

7.37
7.85
7.86

- B.87

6.41

8.08 .

7.51
7.48
8.18
6.68
7.38
8.14
7.67
5.68
5.73
6.58
7.24
.1

8.65°

10.87

10.24
11.08
11.58
11.72
9.19
10.28
9.68
8.81
11.2a8
11.69

8.87
8.83
3.5%
7.64
7.38
8.03
7.18
1.38
8.07
8.65
8.14
652
7.82
7.08
5.77
8.18
9.17

dIOOWEH

{June 12, 1896}
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ITT Avionics Division

Table 24
Volatile Organic Compounds
Quantified ia Borchole Soils (mg/kg)
AOC 1. 1,1,1-Trichloroethane Release

~

d1OOWEH

Clifion, New Jersey
June 1993

Cpll e B By BB B2 B BA . BY
Compound .- T (00-0.8) (5-5.5) (8'-8.5) (05059 553 (8-8.5) (0'<0.5) (5'-5.5) (-85 (050.5)
1,1, I-Trichloroethane <0.011 <0010 <0.01l 0.036 0120 0083 <0011 <0.01 <0.011 <0.0i0 <00)0 - 56 1210
1,2-Dichlorocthanc <0011 <00it <0.01l <0.010 0,035 0.034 <0.011 <0.01) <0.011 <0010 <0.010 ! 6
1, 1-Dichlorocthene <0.011 <0.010 <0.011 <0.010 0.030 0.039 <0.011 <0.011 <00t). <0.010 <0010 10 1
Acclone 0037 . <0010 <0011 0.020 0.022 <0010 0.023 0.017 <0.011 0.015 <0.010 50 1000
Notes;

<0.011 - Not found s or above the practical quantification limit shown.
(=) - NJDEP impact to Groundwater Criteria
(b) - NJDEP Residential Direct Contact Soil Cleanup Criteria

lJune 12, 1836}
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Table 2-5
Valatile Organic Compounds Quantified in Post-Excavation Confirmatory Soil Samples (mg/kg)
Two Former 4,(1)0 Gatlon Gasoline Underground Storage Tank Systems (BUST Case No. 87-08-21-1419)
AOC 2: Former Gasoline and Diesel USTs
ITT Avionics
Clifton, New Jersey
February 1988

dIOOWEH

Volatile Organic Compound - EXC1-3. EXCI'2") EXCI:3 ‘EXCI4A EXCI4HE  EXCI$ | EXCi6 | EXCi-7- (EXCIB" GW Crite

Methylene Chlonde 0.03I 00268 0007B 0.031B 0.015B 0013B 00298 0028 0.018B 10 49
Toluene 0.00415 0.003B 0002B 0003B 0003B 0.002B 00068 0004B 0.003B 500 1000
2-Propanone 00248 0026B 0.02B <0.0055 <0.0055 0.055B 0.021B ND 0.013 -- .
1,2-Trichloro-1,2,2-Trifluoroethane 0.084 0.07 0.073 0.075 0.07 0.085 0.22 0.039 0.0 -- --
TIC's 00098 0006B 0007B 0006B 0.007B 4] 00I18B  001B 00l11B -- --
Notes:

<0.0055 - Not found at or above the practical quantification limit shown,
TIC's - Tentatively [dentified Compounds

B - Compound Detected in Quality Assurance/Quality Control Blanks

(- -) - No Standard Available

{) - NJDEP Impact to to Groundwater Criteria

{b) - NJDEP Residential Direct Contact Soil Cleanup Criteria

[Tune 12, 1996]
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Table 2-6

Volatile Organic Compounds and Total Petroleum Hydrocarbons
Quantified in Post-Excavation Confirmatory Soil Samples (mg/kg)

Former 1,000 Gallon Diesel Fuel and 4,000 Gasoline Underground Storage
Tank Systems (BUST Case No. 89-09-1 5-1420)

AQOC 2: Former Diesel and Gasoline USTs

ITT Avionics

Clifton, New Jerscy
December 1989

Parameler .~

L. Nodh Souh . West East’.
Volatile Organic Compound: :
1,2-Dichloropropane <0.005 001 <0006 0008 <0.005 <0006 <0.006 <0.006 | 10
Benzene 0008 037 <0006 040 <0005 <0006 <0006 <0.006 1 3
Toluene 020 42 0026 40 <0005 <0006 <0006 <0.006 500 1000
Ethylbenzene 0.11 14 <0006 15 <0.005 <0006 <0.006 <0.006 100 1000
TIC's 0588 085 0091 0719 0.009 0.132 0 0.464 .- --
Total Petroleum Hydrocarbons 2400 10,0000 <16 12,0000 <16 <16 <16 <t6 10,000.0* 10,000.0*

Notes:

TIC's - Tentatively Identified Compounds

<0.005 - Not found at or above the practical quantification limit shown.
(- -) - No Standard Available

* - Action Level Based on Total Organic Contaminants

NJDEP Cleanup Standards for Contaminated Sites Proposed New Rule: N.1.A.C. 7:26D,

New Jersey Register, Monday, February 3, 1992,
(a) - NIDEP Impact to Groundwater Criteria.
(b) - NIDEP Residential Direct Contact Soil Cleanup Criteria.

@S\ 7 4 |

fJune 12, 1996}
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Past-Excavation Confirmatory Soil Sample Resulls (mg/kg)

Table 2-7

AOC 3: Former No. 2 and No. 4 Fuel Oil USTs

ITT Avionics Division
Clifion, New Jerscy

d1OowWEH

S ‘ i L - NmRe:
. " Sample Semple Samplc Sample ¢': Samplo - Sampl Jamp . Reaidoralal
Parameler No. ). No.2  No.3 No.d ‘No.¥ 'Na;9 Nelig’ - Criliria (b} -
Velatils Organic Compounds:
Trichorocthene <0.006 <0006 <0.007 0008 <0007 <0.007 0008 <.005 <0.006 <0.008 <0006 <0.008 <0.005 <0.006 <0.006 <0.007 <0.006 1 13
Methylene Chloride <0.006 <0.006 <07 <0.006 <0.007 <W007 <0.DOS <0.005 <0.006 <0.003 0.0448 <0.00S <DA0S <0008 <0.006 <0.007 <0.006 W 49
Trichloroftuoromethane <0.006 <0.006 <0.007 <0.006 <0.007 <0.007 <0.006 <0.005 <0.006 <0.005 <0.006 G008 <0003 <0.006 <0.006 <0.007 <0006 -- .-
Semi-Volatle Organic Compounds:
Fluoranthene <D NA NA 0.29 NA <0.74 - 035 NA NA NA NA o1 NA NA NA NA Na 500 2300
Pyrenc 4N Na NA 0.7¢6 NA <07t 072 NA NA NA NA 0.24 NA NA NA NA NA 500 1700
Bia (2-Edhythexyl) phthalaic <0.71 NA NA 0.9 NA DM 5480 NA NA NA NA L4 NA NA NA NA NA 100 43
Chiysene 0.7 NA NA 390 NA <078 b.40 NA NA NA NA 0.12 NA NA NA NA NA 500 9
Benzo (A) anthracene DN NA NA 0.37 NA .78 038 NA NA NA NA .11 NA NA NA NA NA 500 09
Beazo (B) fuoranthene <0.71 NA NA 0.3 NA <078 036 NA NA NA NA <072 NaA NA NA NA NA 300 0.9
Benzo (K) fuoranthene Q.71 NA NA 0.1 NA <078 ¢.017 NA NA NA NA <0.72 NA NA NA NA NA 500 0.9
Benzo (A) pyrene <0.71 NA NA 0.20 NA <078 025§ NA NA NA NA 0.13 NA NA Na NA NA 100 0.66
Indenc (1,2,3-C,D) pyrenc <071 NA NA 0.14 NA <0718 013 NA NA NA NA <©72 NA NA NA NA NA 300 09
Benzo (G,H, ) perylenc <671 NA NA 01l NA <078 018 NA NA NA NA 020 NA NA NA NA NA - -
Phenanthrene <D T NA NA <0.74 NA <078 028 NA NA NA NA 1.50 NA NA NA NA NA .- s
Acenaphthene <0.TE NA NA <0.74 NA <078 <DM NA NA NA NA ¢.37 NA NA NA NA NA 100 300
Fluocene <0.71 NA NA <0.74 NA <078 <074 NA NA NA NA 0.66 NA NA NA Na NA 100 2300
Total Pewoleum Hydrocabona 16 <47 <50 128 <43 0o 1520 <50 7 <60 <35 3800 310 19.1 144 202 4.2 10,000.0 10,000.0
Nojex:
Other compounds not shown in table were analyzed bt not detecicd.
<0,006 - Not found a1 or abowvs the practical quaniificstion kmit shown.
B - Found im blank a well a3 sample; sample contamination may be atuributable to blark contamination,
(- -) - No standard available.
* - Action Level Bascd oa Total Organic Contaminanis, NJDEP Cleanup Standards for Conlsmnated Sites
Proposed New Rule: N.J.AC. 7:26D, New Jerscy Register, February 3, 1992,
NA - Not Analyzed.
(a) - N/DEP impact to Groundwaler Crieria.
(b} « NIDEP Resideniial Direct Contact Soil Cleanup Criteria.
[Hune 12, 1996]
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Table 2-8
Analytical Soil Sample Results (mg/kg)
AOC 4: Chemical/Waste Storage Building
’ ITT Avicnics

Clifton, New Jersey

5= 2.5%

Volatj ic C uhds;
Mcthylene Chionide 0.320B] <0.0054 0.0047 0.001J <0.0056 <0.0055 10 49
Chlomform <0.750 <0.0054 0.016J 0.002J <0.0056  <0.0055 1 19
1,2 -Dichloroecthane 0.6801 <00054 <0.0056 <0.0054 <00056 <0.0055 1 6
Chlombenzene <0).750 0.001J <0.0056 <0.0054 <Q0056 <0.0055 1 37
2-Haanone <.750 <(.0054 0.0047 <0.0054 0.0077 <0.0055 -- --
1,1, -Trichloroethane <0.750 <00054  <0.0056 0.004) <0.0056 <0.0055 50 210
Carbon Tetrachloride 0.750 <0.0054 <0.0056 <0.0054 0.002 <0.0055 1 2
2-Buanone (MEX) <0.750 0.0187 0.009J 0.002J 0.005F 0.0051 50 1000
Dibremochloromethane <0.750 <0.0054 <0.0056 <0.0054 <0.0056 0.002] 1 110
Acclone <0.750 0.042) 0.024] 0.0247 0.040F 0.026] 50 [{Hy]
Toluene 1.1 0.0037 0.003J £.036 0.009 0.001J 500 1600
Ethylbenzene 1.0 <0.0054 <0.0056 - 0.002] <0.0056  <0.0055 100 1600
Xylenes 74 <0.0054  <0.0056 0.008 <0.0056  <0.0055 10 410
Semy-Volatile Organje Compounds;
Phenanthrene 0.4603 <0.360 <0.370 <0.360 <0370 <0.370 - .-
Fluonnthene <4.0 0.007) <0.370 0.00487 <0.370 <0370 500 2300
Bis (2-Ethyihexyl) phthalate <4.0 0.450 0970 . 0.120J 0.340J 0.930 100 49
1,4-Dichlorobenzene 0.740J <0).360 <0.370 <0.360 <0.370 <0.370 100 570
1,2-Dichlorobenzene 94 0.012] <1370 <0360 <(.370 <0.370 50 5100
Naphthalene <40 0.0069J <0.370 <0.360 <0.370 <0.370 100 230
2-Mcthylnapthalene 0.190J <0.360 <0370 <0.360 <0.370 <0.370 -- --
Inorganicy;
Arsenic 38 1.] <.l 2.0 <l.1 <1.1 -- 2
Beryllium 0.65 <0.54 <0.56 <0.54 <0.55 Q.55 -- H
Chromium 150 9.0 5.2 8.7 71 110 .- --
Copper 200 4.0 36 11.0 46 45 -- 600
Lead 138 34 248 6.7 49 36 -- 100
Mercury a2 <0.010 <0.011 <0.0t1 <0.010 <0010 -- 14
Nicke 210 73 6.0 84 72 73 -- 250
Zinc 120.0 240 120 16.0 14.0 16.0 .- 1500
Notes:

Other compounds not shown in table were anaiyzed but not detected.

«<0.750 - Not found at or above the practical quantification limit shown.

(- -)- No Standard Availabic.

J - Paramicter found below the practical quantification limit; concentration not quantifiable.

B - Found in blank as well as sample;, sample contamination may be atiributabic to blank contamination.
(2) - NJDEP Impact to Groundwater Criteria.

{b) - NIDEP Residential Direct Contact Scil Cleanup Criteria,

[June 12, 1996]

ADCO000515
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Table 2-8
Analytical Scil Sarnple Results (mg/kg)
AOC 4: Chemnical/Waste Storage Building
' OT Avionios

Clifion, New Jersey

Volah i ounds;
Methylene Chioride 032087  <0.0054 0.0047 4.001J <0.0056  <0.0055
Chianform <0750 <D.00%4 0.016F 0002)  <0.0056  <0.0055
1,2 -Dichlorocthane 0.6807] 00054  <00056  <00054  <0.0056 <0055
Chlewbenzens <0.750 0.0017 <0.0056¢  <0.0054 <0.0056  <0.0055
2-Hexanone <0),750 <0.0054 0.004J <0,00%4 0,007 <D.0055
1,1.1-Trichlomethans <0.750 <0.0084  <0.0056 0.0047 <0.0056  <0.0055
Carbon Tetrachloride <0.750 <(.0054 <0.0056  <0.0054 0.0027 <0.0055
2-Buanone (MEK) <0.750 0.0157 0.009) 0.0021 0.0057 0.0057
Dibranochloromethane <0.750 <Q.0054 <0.005¢ <0.0054 <0.0056 0.0021
Acestone <0.750 0.0427 0.0247 0.0247 0.0407 0.026J]
Toluene 1.1 0.0037 0.0037 0.036 0.009 0.0013
Ethylbenzene 10 <0054  <0.0056 - 00027 <0.0056  <0.0088
Kyleaes 7.4 <0.0034  <0.0056 0.008 <(.0056  <0.0053
Semi:\oiile Organic Compounds;
Pheranthrens 0.460J <0.360 «0.370 <0.360 0,370 <0.370
Fluomnathene «4.0 0.007 «<(3.370 000487 <0370 <0.370
Bis (Z-Ethylhexyi) phthalate <4.0 0450 0870 . 0.120] 0.340J 0.930
1,4-Dichiorobenzene 0.7401 <(.360 <0.370 <11.360 <{).370 <}.370
1.2-Dichlorobenzene 94 0.0123 <0.370 <0.360 <0370 <0.370
Naphthalene <40 0.0069] <0.370 {1,360 <0370 <0.370
2:-Methyinspthalene 0.1%07 <0.360 <0.370 <0.360 0,370 <0.370
Inorganicy:
Arsenic 3.8 1.1 <i.1 20 <l.1 <11
Berylium 0.65 (.84 0,56 <0.54 <0.55 <0.5%
Chromium 150 8.0 52 8.7 7.1 11.0
Copper 200 4.0 36 11.0 4.6 4.5
Lead 13.0 34 28 6.7 4.9 36
Meraury 02 <0010 <0011 <0011 <0.010 <0010
Nicke 210 7.3 6.0 84 7.2 73
Zinc 120.6 24.0 12.0 160 14.0 16.0
Notzs:

Other compounds not shown in table were anatyzed but not detected,

<0.750 - Not found at or above the practical quentification limit shown.

{- 3 - No Standard Available.

J - Parameter found below the practical quantification limit, concentration aot quantifisble.

B - Found in blank us well a3 semple, ssmple contamination may be attributsble to blank contamination,
() - NJDEP Impact to Groundwater Criteria.

(b} - NJDEP Residentiaf Direct Contact Scil Cleanup Critenis.

30

50

50
500
100

10

500
100

210
1000
110
1000
1000

1000
410

2300
49
570
5100
230

250
1500

[Mune [2, 1996]
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Table 2-9
Sumnmary of Concrete Floor Sampling - Printed Cireuit Board Area
ITT Avienics Division
Clifton, New Jersey
Angust 27 - 28, 1990

pH 11.8 119 11.3 11.8 12.3 12.3 12.4 12.3 11.8 12.1 1.8

Resacqivity NR NR NR NR NR NR NR NR NR NR NR
Cyande (mpkg) <0.1¢ 033 033 <010 <010 <010 <010 <010 <010 <010 <030
Suifike (mg/kg) <10.0 406 40.2 200 100 <i00 400 <100 <100 383 <100

Arsenc {mg/l) «0.200 «<0.200 <0200 =0.200 <0200 <0.200 <0200 <0200 <0200 <0200 <0.200
Bariun (mgh) <100 <100 <100 <08 <00 <00 <100 <100 <100 <100 <LOQ

Cadmium (mgd) <0025 <0.025 <0025 <0025 <0025 <0025 <0025 <0025 =0025 =0023 <0.025
Chromium (mg/l) <0.100 <0100 <0.100 <0.100 <0.100 0102 0370 0478 <0.100 <=0.100 <0.100
Lead fmg/M) <0.200 «<0.200 <0200 <0200 =<0.200 <0.200 =<0.200 <0200 <0.200 <0200 <=0.200
Meroury (mg/l)  <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Selevizm (mgA) <0200 <0.200 <0.200 <0200 <0.200 <0.200 <0.200 <0200 <0200 <0200 <0200
Silver (mg/h) <0025 <0.025 <0025 <0025 <0025 <0.023 <0.025 <0.025 <0025 <0025 <0.025

TR D S
Corrasivity NC NC NC NC NC NC NG NC NG NC NC
pH i1.8 117 12.2 12.2 12.1 12.2 L7 11.9 1.7 12,1 116
Reactivity NR NR NR NR MR - NR NR NR NR NR. NR

Cyanide (mg/kg) <100 <0.10 <010 <010 <010 <010 <010 <010 <010 <010 <010
Sulfide (mg/kg) 1.2 12.4 <100 <i0D <100 <100 <100 <100 <100 <100 <100

Arsenic (mg/l) <0.200 <0.200 <0200 <0200 <0.200 <0200 <0200 <0200 <0200 <0200 <0.200
Barium (mg/T} <00 <100 <100 <100 <100 <100 <100 <1O0 <100 <100 <100

Cadminm (mgl; <0025 <0023 <0025 <0015 <0023 <0023 «0.025 0.059 0.032 <0025 <0023
Chromium (mg/) <0.100 <0100 <0.100 <6.100 <0.100 <0.100 <0.100 <0.100 <0.100 045 <0.100
Lead (ng/h <0.200 <0200 <0200 <0200 <0200 <0200 <0.200 <0200 =0.200 <0200 <0.200
Merewy (mg/l)  <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Selenium (mg/l) <0200 <0200 <0.200 <0200 <0200 <0200 <0200 <0.200 <0200 <0.200 <0.200
Silver (mg/D) <0025 <0025 <0025 <«0.025 <0.025 <0025 <0.025 <0.025 <0015 <0025 <0.025

Notes:

NC - Non Corrosive

NR - Non Reactive

< 0.025 - Parameter not detected above detection limit.
C-180 - Duplicate Sample

* - Control Sample

[June 12, 1996}
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Table 2-10

Summary of Wail Wipe Sampling - Printed Cirouit Board Area
ITT Avionies Division
Clifion, New Jersey
August 28, 1996

Comosivity NC NC NC NC NC NC NC NC
pH 5.2 5.6 5.5 5.4 5.5 6.1 55 56
Resactivity NR NR NR NR NR NR NR NR
Cyanide (mg/kg) <020 <020 <020 <020 <020 <020 <020 <020
Sulfide (ma/hkeg) <200 <200 <200 <200 <200 <200 <200 <200
Arsenic (ug/m®) <10 <l <10 <0 <10 <D <1.0 <10
Barium (ug/n®) 356 528 1528 3972 164 286 11527 2.048
Cadmium (ug/m® 488 992 2788 1488 <050 <050 126  <0.50
Chiomiom (ug/m®) 159.2 1196 3368 768 3544 684 2348 3512
Lead (ug/m?) 4480 7680 820 2792 440 508 288 1124
Mercuzy (ug/m® 2504 1968 1920 072 0412 <040 1756  2.808
Selenium (ug/m®) <0.50  <0.50 <050 0920 <0.50 <0.50 <0.50 <0.50
Silver (ug/m®) <0 3168 2308 <L0 <10 <0 <10 <LD
WS EW W e RS
Corrosivity NC NC NC NC NC NC NC NC
pH 5.4 4.0 6.4 6.4 48 6.3 6.3 6.3
Reactivity NR NR NR NR NR - NR NR NR
Cyanide (mg/kg) <0.20 <010 <010 <020 <020 <020 <020 <020
Sulfide (mg/kg) <200 1580 <206 <200 <200 <200 <200 <200
Arsenic (ug/m®) <10 <0 <10 <10 <10 <@ <10 <1.0
Barium (ug/m®) 114 2688 <10 2848 1164 136 1592 <10
Caammn (ug/m’) W30 <030 <050 <030 1024 <030 <030 <0.50
Chromium (ug/m®) 492  6.48 128 664 1296 12 <10 <D
Lead (ug/m?) 6160 960 424 236 864 . 2768 0.9 <0.50
Mercury (ug/m?) 1.3% 130 <040 1836 192 0792 0876 <040
Selenium (ug/m®) <0.50 <050 <050 <0350 0840 <050 <050 <030
Silver (ug/m’) <10 <10 <l0 <10 <10 <10  <LO <1.0
Notes:

NC - Non Corrosive
NR - Non Reactive

<0.023 - Parameter not detected above detection limit.

* - Control Sample

NR
<0.20
57.6

<i.0
2.868
<0.5¢
15.04
256
1.852
<0.50
<10

Lhme 12, 1996]
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Table 2-11
Summary of Ceiling Tile Sampling - Printed Circuit Board Area
ITT Avionics Division
Clifton, New Jersey
August 28 & September 10, 1996

Cornsivity NC NC NC NC NC NC NC NC
pH 7.7 7.1 7.9 7.9 7.2 7.6 77 7.7
Readivity NR NR NR NR NR NR NR NR
Cwanide (mg/kg) <010 <010 <010 <Gl10 <0.10 <0.10 <010 <0.10
Sulfide (mg/kg) 196.0 1430 3100 3230 1470 1420 1350 2360
Arxsenic (mg/1) <0.200 <0200 <0200 <0200 <0200 <0200 <0200 <0.200
Bartun (mg/1) <].0¢ <100 <100 <100 <100 <l.00 <[00 <100
Cadmium (mg/1) <0.025 <0025 <0025 <0.025 <0025 <0.025 <0025 <0.025
Chremium (mg/1) <0100 <0.i100 <0.100 <0.]00 <0.100 <0.100 <0.100 <0.100
Lead(mg/l) <0200 <0200 <0200 <0200 <0200 <0200 <0200 <0.200
Mercury (mg/) <0.0002 <0.0002 <0.0002 <0.0002 <0.G00Z 0.000250 0.000500 0,00275
Selerium (mg/1) <0.200 <0.200 <0200 <0200 <0200 <0200 <0200 <0.200
Silver {mg/) <(.025 <«0.025 <0.025 <0.025 <0.025 <0025 <0.025 <0.025
Netes:

NC -Non Corrosive

NR -Non Reactive .

< 0.025 - Parameter not detected above detection limit,
T-6D - Duplicate Sampie

[June 12, 1996}
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Table 2-12
Volatile Organic Compounds Quantified in Groundwater fug/t
ITT Avienics Division
Ciifton, New Jersay
August 1880

dIOOWEH

1.1- Dschtorcelhene
1. 1-Dichiorosthane

mmss&s@ 53 ﬁﬁfﬁﬁs <% %‘m‘* <& <s amos;.mm:fé <6 <& <b <& <6 <8 Z
8 <B <5 <B _ <B  <B <B <6_ <5 <8 70

Chioroform < 5 < 5 & gf’g <5 gﬁq‘@;} &
1,1,1-Trichioroathans  B370 14 8 8 B34l <5 .53 30
Carbon Tetrachloride <8 <& <& < & 2
Tstrachiorosthans i <85 <5 <5 < g ;m §r" <F < s <5 <& <& 1
Trichloroathane IRy <5 ,,@7 FATEOE <5 <5 <8 <5 <8 1
Banzens TRIGEHAO0L <5 <§F <& <5 <5 <5 <5 <& RaaeoE }
Toliens 170 180 <B <B <B <5 <6 <B <& <§ <5 380 1000
Ethylbenzens <B <6 <B <B «B <& <B <8 <8 <5 <B <B iB7eum 700
Methyiens Chioride <§ <§ <& <6 <F <5 <F <F <5 <§ <5 <5 <5 <5 <8 wg;;mﬁ <5 2
Noies:

< S Analy:a not datectad at or above the given gquantification jimit,

l Mgg Mﬁgﬁ_ﬂg; Danotes concentration abova NJDEP Specific Sroundwaler Guality Criteria
- Denotes datection fimit is above the NJDEP Specilic Groundwater Quality Criteria,

{June 12, 1996]
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Table 2-13
Volatite Organic Compounds Quaniified in Groundwater {up/L)
ITT Avionics Division
Ctifion, New lersey
November 1990

dOOWEH

Compound - 1L S0 T MWL MW-IA MW-2

CMWS MWD MW-IT MW-I2 M
Bonzene <5 <5 <5
Carbon Tewschioride <5 <3 <5
Chiosobenzene <5

Chioroform

1,1-Dichlorostanc
1,2-Dichiorocthanc
i,1-Dichiorocthens

Ethytbenzene
Tewachioroethene
Toluene
i,1, i-Trichlorogthane <5
Trichlorocthene <3 ‘
Vinyl Chioride <44 <§@ <2 <ip <§g <§¢ <f8 <f9 <i8 <iff 3
{,2-wans-Dichiorocthene <5 3 <5 < 28 i 2i <5 <3 <5 g <5 <5 <$ <3 <§ 8 100
Notes:
188 - Denotes concenration above NIDEPE Specific Groundwater Quality Criteria.
<5 - Denotes detection limit is sbove the NIDEPE Specific Groundwater Quality Criria,

Hune 12, 1996]
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Teble 2-14
Total Volatile Organic Compounds
Quantified in Groundwaier {ppb)
ITT Avionics Drivisien
Clifton, New Jersey

OWEH

Monitoring ./ MW MW EMW 2

MW MW MW MW TMW MW MW MW

Period . . . M.r 3 4 $ k3 7 8 21 e s
April B8 11,068 73 14,460 21,280 9300 595 30,099 100 33 Ml Ni Nt Ml M Ml ] Ni NI Mi Ni
Januery 89 32,300 168 84,000 43,000 BI000 758 - iz. 98 20,678 1,371 Ni M} L H Ni hil M Nl Nl 213
August 50 5,245 7 437 300 43 29 - 9 i} 3.2i0 805 62 43 12 1,500 M 3t 30 19 NI
November %0 5,457 0 $00 1,383 72 142 - ¢ 38 5,337 10,368 381 53 4 1,245 Mi 40 78 16 Mi
February 91 3,836 0 340 43 3w 226 - 14 43 194 13600 413 29 32 40 M 81 47 60 Ni
May 91 3,613 13 3,061 3,186 6t 349 - ¢ 43 6042 14345 330 41 19 1,286 04 1,269 54 3% 134
Augus! 91 948 - 1.0%0 639 127 128 - 4 33 5,829 16,430 89 %4 32 887 389 513 49 4% 3
November 91 610 12 1,129 2,780 $36 172 - ¢ 25 2306 5,309 41 113 18 1,062 149 603 24 24 137
Febeuary 92 1,080 8 710 2774 27 m - ¢ 15 6610 11,780 47 38 37 L0 206 598 30 25 243
May 92 481 8 239 2,860 0 186 - 8 Tz 3,990 2,800 % % 17 130 jig 293 » 24 37
August 92 430 & 62 1,979 25 4% - g 16 2880 18,300 25 44 23 366 45 353 @ 28 105
September 92 . Treatment system operation beging *
Movember 92 207 0 47 1,869 10 7 - 0 13 3481 6414 i8 34 22 1,903 7 138 134 28 159
Februsry 93 140 7 i4 1,767 25 42 - @ L] 5,708 14,909 i is 7 460 185 i 18 g %
May 93 92 8 8 L3 6 1,693 - 8 3 i,708 22,835 i2 & @ L 46 & 63 43 92
August 93 9 ¢ 9 §46 g 45 - 8 g 1219 15473 i2 23 7 ¢ £33 § 7 g 43
November 93 123 L] ] 1,136 23 0 - e g 862 18,208 16 28 ¢ 7 74 38 73 E4 118
February 94 47 ] (] 1,164 ] 2 - ] ¢ T46 31,688 9 9 a o 85 L] 42 3 14
May 94 1% 1 7 842 0 67 - 9 o 673 68,645 1§ 6 i3 3 43 it 44 i} 42
Extraction Well RW.3 {nsislied and Opemational *
Augusi 94 206 H 2% 341 £ 123 " 8 8 692 39,619 19 14 8 i3 62 i 14 2 29
Movember 94 9% 1 6 1200 ] 92 - 0 s 569 23638 28 22 $ 5 44 24 9 5 54
May 95 313 - - 10%6 - 127 - - - 809 34,519 - - - - - - - -
MNov-93 303 9 2 228 $ 443 - o 2 481 4848 14 15 ] 1 10 19 18 3 19
Note;

N1 - Mot yet instalied.

fAene 12, 1898/
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Table 2-13
Velatile Organic Compounds Quantified in Groundwater (ug/L)}
Former No. 2 and No. 4 Fuel Ol USTs
I¥T Avionies Division
Clifton, New Jersey

Ch%omfcrm

1,1,4-Tnchloroethane

Trichlocoethene s?'i eﬂ:{&mﬁ%ﬁ&ﬁ E

1,4-Dichlorobenzens \S ‘<5 <5 22
e/t-1,2-Dichiorosthens <3 <5 <i <5 <3 <} 5
1.3-Dichlorobenzene <5 <5 <} <5 <5 4 <5
Chlorobenzent <5 <$ <} <$ < e <8
ﬂmzs
FIERIRAES | Denotes consentration above. NJDEP Specific Groundwater Quality Criteria,

<3 - Denotes detection limit is above the NIDEPE Specific Groundwater Quality Criteria,

<5 - Not found at or above the practical quantification Himit shown,
* - Specific Groundwater Quality Criteria for cis- 1 2-dichlorocthens and trans-§, 2-dichlorosthene, respestively.

i @iﬁh‘%&i&ﬁ'z&fﬁlﬁmﬁiﬁﬁ

m
<5
<5

35
<i e0*
2 00
i 4

dOOWEH

fJune 12, 1996]

N
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Table 2-16
Volatile Organic Compounds Quantified in Groundwater {ug/L)
AQC 4 - Chemical / Waste Storage Building
ITT Avionics Division
Clifion, New Jersey

1995 Do 4, 1993 Sepl 37, 199

Compotind - -
Methylene Chloride 28] <i < 2
Chioroform <i <3 <s R ID R 6
1, 1-Dichlorcethene i T 2 <5 5 ; <} <5 2
1,1-Dichioroethane 4) <} <5 70
1,2-Dichioroethene R < <5 10/100°
1,1, 1-Trichloroeihane 18 2 14 10
Carbon Tetrachloride GRS RS < <5 <5 2
Trichloroethene ’ <] <5 <5 Harralh e R i
Tetrachloroethene <] <5 <5 1 <5 T
hoies:
Hlasirkial - Denotes concentsation above NJDEP Specific Groundwater Quality Criteria.

<$ - Denoles detection limit is above the NIDEP Specific Groundwater Quality Criteria,

<5 - Mot found at or above the practical quantification limit shows.

D - Diluted sample; initial run above calibration range of laboratery analylical instrument,

* - Specific Groundwater Quality Criteria for cis-1,2-dichlorocthene and trans-1,2-dichloroethene, respectively.
1 - Parameter found below the practical quantification limit; concentration not quantifiable.

B - Found in blank as well as sasaple; sample contamination may be aitribuiable 1o blank conlamination,

dIOROWEH

[lune 12, 1996]
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YORK LASORATORIES
ABRSION OF YWC

October 10, 1990

Advanced Environmental Technelogy Corporation
1 Eden Lane
Flanders, New Jersey 07836

Attention: Kevin Anderson

Re: Sampling Plan Results K
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.

§ITE LOCATION AND DESCRIPTION -

The ITT Corporation is located at 100 Kingsland Road, Clifton,
Passaic County, New Jersey. The Printed Circuit Board Area consists
of ten rooms and is located on the east side of the facility.

8 L P

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 of
concrete floor samples, ceiling tile samples, and wall wipe
samples. The sampling plan was executed on August 27, 28 and
Septemker 10, when a total of twenty one (21) concrete boring
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 pages
9-11. The following 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 by Gail
Mazzarell Quotation No.: 080790-E29-GM/TM.

1 ¢ RETE_C S S

Twenty (20) concrete core samples were collected within ten (10)

rooms of the Printed Circuit Board area and one (1) control sample
(Sample I.D. C-19) was collected at the location outside the
Printed Circuit Board Area. The sample locations were marked by

g%&lp*?&ﬁﬂwc&i'ﬂbﬁeﬁn's Supervisor of Envircnmental
rotection. -7 TR TTemoest et

ADC000528
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The core drilling procedures were conducted in accordance with ASTM
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 five (5) and seven (7) inches below the surface. The
diamond bit was cooled with a constant flow of distilled water to
prevent over heating and destruction of the core barrel. Distilled
vater was used to prevent the possibility of contamination from tap
water, The waste water was disposed of at the floor drain sites
vithin the PCB Area.

Upon retrieval of each core sample, 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 for. 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
Corpecration. The duplicate was handled and analyzed the same as the
octher 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.

TASX w

Fifteen (15) wall wipe samples were collected within five rooms of
the printed circuit board area and one (1) sample was collected in
the environmental 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 taping a template measuring 25
cm X 25 cm square on the wall to be sampled. The template was used
to measure ocut the sample area to minimize error and markings on
the wall. A 3 inch X 3 inch sterile gauze pad was then used to wipe
four 25 cm X 25 cm square areas. The gauze pad was removed from the
sterile wrapping and was soaked with 15-20 mls of deionized water
pricr 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 cone (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.

IASK III CEILING TILE SAMPLES

S§ix (6) ceiling tile samples were collected within four rocms of
the printed circuit board area and one (1) sample (Sample I.D. CT-
6) was collected in the store room of the Environmental office for
background data. The sample locations were identified by Mr. Donald
Peclzo. . :

The ceiling tile samples were collected by measuring four (4)
inches X four (4) inches and marking the tile with a decontaminated
utility knife. The ceiling tile was then c¢ut with the same
decontaminated utility knife. The sample was then placed into a
clean sample container and labeled to show sample I.D., 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 episocde 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.

E C oL ES

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 progranms
included one (1) field duplicate for the TASK I (C-18DUP) and TASK
IITI (CT-6DUP) sampling events and one (1) field blank for the wall
wipe sampling (FB-1). 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.

ELELD 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.

E28 ROLITE 10 « WHIPRANY. NEW JERSEY O0798) - [201] 428 8181
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Field logs were completed after each sample was collected to recerd
the following information:

date and time sample was collected

sampler

sanple point I.D.

sample descripticn

sampling equipment used

field measures (where appropriate)

general comments (e.g. odor, staining, etc.)
parameters to be tested for

N OF S .

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 of Custody Form was signed with 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 fellowing was included on the Chain of Custody
Form for every sample:

a. Sample identification number

b. Analyses requested

c. Sample matrix

d. Date and time

e. Signature of sampler

f. Signature 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 custocdian and logged
in. )

ON o) ORY ANALY

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.

.o
-
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IHYSICAL CHARACTERISTICS

TASK I-CONCRETE CORE SAMPLE

The most detailed description of the core samples can be found on
the "TASK I Concrete Core Sampling-Field Sampling Report Forms"
found on pages 11 to 18. The report forms illustrate the total
length of the core obtained which is then divided into sections
based on color differences, staining or descriptions. For
convenience purposes, the sample descriptions are summarized below.

In general, all core samples consisted of a 1/8"™ top layer of
Tarazzeo and Paint. The remainder of the core was typically coarse
aggregate (round gravel) embedded in a mixture of fine aggregate
(sand) and cement. Below the top layer, the common color 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
¢-5, 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 glab in some
areas and the fracturing of the concrete core during drilling at
shallower depths, the specified length of some samples was not
obtainable.

TASK II-WALL WIPE SAMPLES

The most detailed description of the wall wipe samples can be found
on the "TASK II Wall Wipe Sampling-Field Sampling Report Forms"
found on pages 1% 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 "TASK III Ceiling Tile Sampling-Field Sampling Report Form"
found on page 21 give descriptions of the ceiling tiles sampled.

The samples were consistently textured (white on white) with holes
and tan backing.

5
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CHEMICAL CHARACTERISTICE

The results of the laboratory analysis and Tier II Quality
Control/Quality Assurance data package is presented in Attachment
I, report numbers 20800-1743, 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 1list of
samples and their corresponding report packages.

* Report Number 20900-1743 Concrete Core Samples C-1
through ¢€-10 and cC-12
through C-~14.

*+  Report Number 20900-1753 -l Wall Wipe Samples WW-1
through WW-16, Ceiling
Tile Samples CT-1 through
cT~-7

* Report Number 20900-1757 Concrete Core Samples C-
11, C€-15 through C-21.

* Report Number 20900-1858 Ceiling Tile Samples CT-1
through CT-7.

For interpretation purposes, data summary tables have been prepared
for the sampling events to evaluate the analytical data which
characterizes each sampling locaticn. Tables I through X on pages
24-44 summarize the test results.

DISCUSSION O 8 B 8

The E.P. Toxicity Metals analysis included testing for arsenic,
barium, cadmium, chromium, lead, mercury, selenium, 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.

B28 ROUTE 10 « WHIPPANY. NEW JERSEY 07981 » (201) 428 8181
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IASK II-RCRA METALS, REACTIVITY, CORROSIVITY

The RCRA Metals analysis included testing for arsenic, bariunm,
cadmium, chromium, lead, mercury, selenium, and silver. The test
results of the sixteen (15) wall wipe samples and one (1) field
blank are shown on Tables VI and VII. The results were compared to
the control sample WW-16 which was collected in the envirommental
office conference room to provide data necessary for subseguent
review and interpretation.

Separate tables have been compiled, showing the test results in
both ug/wipe, as they are represented in the analytical data
package 20900-1753 and ug/square meter (M%) after conversion.
Because each sample wipe area was less than a sguare meter, the
analytical data was converted to ug/M® using a multiple conversion
factor of 4. This factor was arrived by using the following
formula:

A X 4 =B
then: 1 SQUARE METER/B = 4
vhere:
A = Area of each wipe = 0.0625 square meter
4 = Number of wipes per composite ,
3 = Total area of composite wipe = 0.25 square meter

In comparison to the control sample utilizing the results presented
in Table VII, the following parameters were elevated above
background levels:

Barium was detected at sample locations WW-1 through WWw-11, WW-13
and WW-14., The concentrations of these samples ranged from 1.36 to
55.6 ug/M’. The highest levels were found at sample locations WW-1
and WW-2. The test results of the control sample indicated that
Barium was detected at 1.592 ug/M°.

Cadmiun was detected at sample locations Ww-1 through WW-4, WW-7
and WW-14. The concentration of these samples ranged from 1.26 to
102.4 ug/M2, The highest level was found at sample location ww-14.
The test results of the contrel sample indicated that Cadmium was
not detected at <0.50 ug/M?,

Chromium was found at concentrations which ranged from 1.2 to 159.2
ug/M? in all samples tested. The highest levels were detected at
sample locations WW-1 and WW-2. Chromium was not detected in the
control sample at <1l.0 ug/M,.

Lead was detected in all samples tested. The concentrations ranged
from 2.768 to 768.0 ug/M’.The highest levels were found in samples

7
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W=1 WW-2, WW-4 and WW-10. Lead was detected in the control sample
at 1 concentration of 0.90 ug/M?.

Meriury was found at sample locations WW-1, WwW-2, WW-3, WW-7
thrugh WW-11, WW-13, and WW-14. The concentrations of these
samles ranged from 0.72 to 2.808 ug/M’. The highest levels were
deticted in samples WW-1 and WW=-8. Mercury was detected in the
conirol sample at a concentration of 0.876 ug/:

Selinium was detected in samples WW-4 and WW-14. Their
correntrations were 0.920 and 0.840 ug/Hz, respect:.vely. Selenium
was not detected in the control sample at <0.50 ug/M .

Silrer was detected in samples WW-2 and WW-3. The concentrations
wert 3.168 and 2.308 ug/H ’ respectlvely. Silver was not detected
in the control sample at <1.0 ug/M2.

Arsenlc was not detected in any of the samples tested above <1.0
ug/r3.

In seneral, the highest metal concentrations were detected in the
samples collected from the hazardous waste storage area and the
adjicent room.

The Reactivity test results shown on Table V indicated that the
samyles were non reactive.

The Corrosivity test results shown on Table IV indicated that the
samples were non corrosive. The pH ranged from 4. 0 to 6.4 standard
units.

The results of these analyses are shown in the data summary tables
four through seven on pages 31-39.

TASY III-E.P. TOXICITY

The E.P. Toxicity Metals analysis included testing for arsenic,
barium, chromium, lead, mercury, selenium, and silver on the sample
leachate. The test results of the seven (7) ceiling 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
sanples were non reactive.

The Corrosivity test results shown on Table VIII indicated that the
samples were non corrosive. The pH readings ranged from 7.1 to 7.9
standard units.

The results of these analyses are shown in the data summary tables
eight through ten on pages 40-44.
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The remaining portions of this -report include the site diagrams,
the field sampling report forms, the analytical data summary tables
and the data packages.

If you have any questions regarding this report, please do not
hesitate to contact me at (201) 428-8181.

Sincerely,

York Laboratories of New Jersey

"Gail Mazzarell
Project Manager

CC: Donald Peclzo, ITT
Kyle Dolbow, York

9
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TASK I SAMPLE LOCATION DIAGRAM

ITT CORPORATION

SCALE 1/8%" = 3 FEET

@ CONCRETE CORE
SAMPLE LOCATION

A
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o P
“C-19
N ¢
MW W e
t
KEY

CLIENT: ITT CORPORATION

Clifton, N.J.

LOCATION: 100 Xingsland Rd.

YORK LABORATORIES
628 ROUTE 10

HIIPPANY 11,3, 07981

K.J.Q.
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TASK 11 SAMPLE LOCATION DIAGRAM
ITT CORPORATION

HW-15

SCALE 1/8" = 3 FEET

& WALL WIPE

SAMPLE LOCATION

WH~14
WW-9 HH-~12
2 s ¢
WH-11
WW-13
,'HH—I ;?
HW-6
Yl o
HWW-7
W :
. %4
KEY

L /

CLIENT: 117 CORPORATION
LOCATION: 100 Kingsland hd.
Clifton, N.J.

YORK LABORATORIES
628 ROUTE 10 .
WHIPPANY N.3. 07sa1

M.J.q.
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ITT CORPORATION

PAL 2AMELE LUCKAT LUN D AGRAM

4

SCALE 1/8" = 3 FEET

.CEILING TILE
SAMPLE LOCATION
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m o ; | e e .
3 Ccr-6 1y
m cr-b m ‘[ I
<__? N s < _)»&__ 26
W cr-2
vl _ ﬁ S
KEY

CLIENT: ITT CORPORATICON
LOCATION: 100 Ringaland Rd.
clitton, N.J.

YORK LABORATORIES
628 ROUTE 30

HINIPPANY 1.J. 07981

H.J.qQ.
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM
I
Sample ID: c-1 1/8% ;
Date: 8/27/90 ‘
Tinme: 1000 ' 174"
Parameters: EP TOX Metals, Reactivity,
Corrosivity : .
Description: 178" Tarazzo & Paint 3 5/8"
1/4" Dark Gray 4n
3 5/8" white, Gray,
MF Gravel -2
Sample ID: c-2 i/8"
Date: 8727790
Time: 1015 172"
Parameters: EP TOX -‘Metals, Reactivity,
Corrosivity
Description: 1/8Y Tarazzo & Paint 4 3/8n
1/2" Dark Gray, Black : :
4 3/8" White, Gray, 5n
MF Gravel
Sample ID: c-3 1/8% —
Date: 8/27/90
Time: 1030 174"
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 1/8" Tarazzo & Paint
1/4" Dark Gray, Black 3 7/8"
3 1/2" White, Lt Gray,
MF Gravel 3 1/2"
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM

Sample ID: C-4 /8"
Date: 8/27/90
Tine: 1043 174"
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
3 7/8" white, Lt Gray,
MF Gravel 3 7/8"
Sample ID: c-5 1/16",
Date: 8/27/90
Time: 1105
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 1/16" Tarazzo, Paint
4 15/16" White, Lt Gray, 5"
MF Gravel
Wire Mesh at 4» 4 15/16"
40 dhdkdkhhhkn
Sample ID: c-6 1/16"
Date: 8/27/9¢0
Time: 1115
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 1/16" Tarazzo, Paint 3 11/1e6"
3 11/16" Gray White 3 3/4"
MF Gravel
Wire Mesh at 3 i1/2"
3 1/2% | kkdhnnkin
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FCORM
Sample ID: c=7 1l/16"
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"
MF Gravel -:
3 1/2" Wire Mesh
3 1/2" dededededodedk ok k
Sample ID: c-8 1/16"
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
Sample ID: c-9 i/2n
Date: 8/27/90
Time: 1307 2"
Parameters: EP TOX Metals, Reactivity,
Corresivity i/2n
Description: 1/2" Tarazzo, Paint
) : 2" Lt Tan MF Gravel 6 1/2n
1/2" Dark Gray, Black
3 1/2" Lt Gray, White 3 1/2v
MF Gravel
13
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM

Sample ID: c-10 3/4"
Date: 8/27/90 :
Time: 1315 2 1/16"
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 3/4" Tarazzo, Paint
2 1/16" Lt Tan MF Gravel 7 1/2"
4 11/16" Lt Gray, Wh;te,
MF Gravel
4 11/16"
Sample ID: C-11 3/4"
Date: 8/27/9%0
Time: 1330 2"
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 3/4% Tarazzo, Paint
2" Lt Tan, MF Gravel ' A
4 1/4" Lt Gray MF Gravel
4 1/4"
Sample ID: C-12 1/2v
Date:. " 8/27/90
Time: 1345 2 1/4"
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Descrivtion: 1/2" Tarazzo, Paint
2 1/4" Lt Tan, MF Gravel "
4 1/4" Lt Gray,MF Gravel
4 1/4"

S
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM

L ——
Sample ID: C-~16 /16"
Date: 8/28/90
Time: 0935
Parameters: EP TOX Metals, Reactivity,
Corrosivity 4 174"
Description: 1/16" Tarazzo, Paint
4 1/4% Lt Tan, MF Gravel 7 5/16™
3" Gray, MF Gravel .-
3!!
Sample ID: c-17 1/16"
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,
MF Gravel
3"
Sample ID: c-18 _ /16"
Date: 8/28/90 .
Time: 0945
Parameters: EP TOX Metals, Reactivity,
Corrosivity 4"
Description: 1/i6" Tarazze, Paint
4" Lt Tan, MF Gravel 7 5/1s"
2 1/2% Gray, White,
MF Gravel
2 1/2n
16
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM
Sample ID: C-18 DUP 1/16"
Date: 8/28/90
Time: 0950
Parameters: EP TOX Metals, Reactivity,
Corrosivity 4 174"
Description: 1/16" Tarazzo, Paint
4 1/4" Lt Tan, MF Gravel 6 3/4"
2 7/16" White, Gray,.:
MF Gravel
2 7/16"
Sample ID: c=-19 1/1e™
Date: 8/28/90
Time: 1025 2 1/8"
Parameters: EP TOX Metals, Reactivity,
Corrosivity
Description: 1/16" Tarazzo, Paint.. _
2 1/8" Lt Tan, MF Gravel = 7 3/16"
5" white, Gray, Scme Staining
Top 1" Of This Section
5“
Sample ID: c-20
Date: 8/28/90
Time: 1045
Parameters: EP TOX Metals, Reactivity,
Corrosivity 3 172
Description: 3 1/2" Gray, White,
MF Gravel 6 7/8"
3 3/8" Gray, Pink,
MF Gravel
a 3 3/8w
e —— x
17
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TASK I
CONCRETE CORE SAMPLING
FIELD SAMPLING REPORT FORM

Sample ID: C-21 1/16"
Date: 8/28/90
Time: 1035 2 1j74n}-
Parameters: EP TOX Metals, Reactivity,

Corrosivity ,
Description: 1/16" Tarazzo, Paint 1 172

2 1/4Y Lt Tan, MF Gravel —6 5/16"

4" White, Gray,
MF Gravel, Discoloration
Top 1 1/2% . 4

S
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TASK II

WALL WIPE SAMPLING
FIELD SAMPLING REPORT FORM

SAMPLE I.D.

- ——

DATE-TIME

DESCRIPTION

WW-1

8/28/90-1500

Area=0.25 square meters.

Wipe Desc.~- dark brown, black,
rough.

Surface Desc.~- brick. (4 areas)

8/28/90-1530

Area-0.25 sgquare meters.

Wipe Desc.- dark brown, black,
soot:

Surface Desc.- rough, painted
brick. (4 areas)

8/28/90-1540

Area-0.25 square meters.

Wipe Desc.- dark brown, black,
soot, paint chips.

Surface Desc.~ (in waste storage
area) 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) '

8/28/90-1525

Area-0.25 square meters.

Wipe Desc.- dark brown, black.
Surface Desc.- painted drywall
(4 areas)

8/28/90-1545

Area-0.25 square meters.
Wipe Desc.- medium dust
accumulation.

Surface Desc.- (near solvent
storage area) smooth painted
surface.

8/28/90-1605

Area-0.25 square meters.

Wipe Desc.- light brown, dark
brown, soct.

Surface Desc.- painted brick.

8/28/90~1555

Area-0.25 square meters.
Wipe Desc.- medium dust

accumulz=tion.

Surface Desc.~ smooth.
(4 areas)

19
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TASK II

WALL WIPE SAMPLING
FIELD SAMPLING REPORT FORM

SAMPLE I.D.

DATE-TIME

DESCRIPTION

8/28/90-1610

Area=-0.25 square meters.

Wipe Desc.- medium dust
accumulation.

Surface Desc.- smooth painted.
{4 areas)

WW=-10

8/28/90-1620

Area-0.25 square meters.
Wipe:Desc.~ dark brown, some
dust.

Surface Desc.- painted drywall.
(4 areas)

WW-11

8/28/90-1615

Area~0.25 square meters.

Wipe Desc.- medium dust
accumulation.

Surface Desc.- rough, painted
brick. (4 areas)

Ww-12

8/28/90-1625

Area-0.25 square nmeters.

VWipe Desc.~ lightly soiled.
Surface Desc.-{yellow sticky
material stuck on wall) smooth
painted wall surface. (4 areas)

WW=-13

8/28/90-1635

Area-0.25 square meters.

Wipe Desc.- lightly soiled.
Surface Desc.- painted wall with
holes. (4 areas)

WW-14

8/28/90~1635

Area-0.25 sguare meters.

Wipe Desc.- light brown, dark
brown.

Surface Desc.- painted dry wall.
(4 areas) '

WW-15

8/28/90~1640

Area~0.25 square meters.

Wipe Desc.- lightly soiled.
Surface Desc.~ painted dry wall.
(4 areas)

WW-16

8/28/90-1650

Area-0.25 square meters.

Wipe Desc.-

Surface Desc.- Painted dry wall
conference room. (4 areas)

20

ADC000548

TIERRA-B-007705



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"X0.5" Textured (white on
white) tan backing, ivory top.

CT=-2 B/28/90-1427 4"X4"X0.5" Textured (white on
white) with holes, tan backing.

CT=-2 8/28/90~-1435 4"X4"X0.5" Textured (white on
white) with holes, tan backing.

CT-4 8/28/90-1437 4"X4"X0.5" Textured (white on
white) with holes, tan backing.

CT-5 8/28/90-1440 4"X4"X0.5" Textured (white on
white) with holes, tan backing.

CT=6 8/28/90-1445 4"X4"X0.5" Textured (white on
white) with holes, tan backing.

CT-& DUP 8/28/90=1447 4"X4"%0.5" Textured (white on
white) with holes, tan backing.

cT-7 8/28/90=-1645 4%X47X0.5" Textured (white on
white) with holes, tan backing.
Sample taken in storage area of
the Environmental Office.

21
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TASK III

CEILING TILE SAMPLING
EPISODE II
FIELD SAMPLING REPORT FORM

SAMPLE I.D. DATE-TIME DESCRIPTION
CT-1 9/10/90~0927 3 4"X4"X0.5" Textured (white on
white) tan backing, ivery top.
CT-2 9/10/90=0925 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
€T-3 9/10/90~0912 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
CT-4 9/10/90-0915 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
CT-5 8/10/90=0920 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
CT-6 9/10/90-0905 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
CT=-6 DUP 9/10/90-0908 3 4"X4"X0.5" Textured (white on
white) with holes, tan backing.
cT-7 9/10/90-0955 3 4"X4"X0.5" Textured (white on

white) with holes, tan backing.
Sample taken in storage area of
the Environmental Office.
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TABLE I
CONCRETE CORE SAMPLING
DATA SUMMARY TABLE
SAMPLE I.D. CORROSIVITY PH
c-1 , NON CORROSIVE 11.8
c-2 _ NON CORROSIVE 11.9
c-3 NON CORROSIVE 11.3
c-4 "NON CORROSIVE . 11.8
c-5  NON CORROSIVE 12.3
c-6 NON CORROSIVE - 12.3
c-7 NON CORROSIVE _ 12.4
c-8 NON CORROSIVE 12.3
c-9 - NON CORROSIVE 11.8
c-10 - NON CORROSIVE 12.1
c-11 NON CORROSIVE [ 11.8
c-12 NON CORROSIVE 11.8
c-13 ' NON CORROSIVE 11.7
c-14 NON CORROSIVE 12.2
Cc-15 ' NON CORROSIVE 7 12.2
c-16 NON CORROSIVE | 12.1
c-17 NON CORROSIVE 12.2
c-18 NON CORROSIVE 11.7
Cc-18 DUP NON CORROSIVE 11.9
c-19 NON CORROSIVE 11.7
c-20 NON CORROSIVE 12.1
c-21 NON CORROSIVE 11.6
23
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TABLE II

CONCRETE CORE SAMPLING
DATA SUMMARY TABLE

SAMPLE I.D. REACTIVITY 4.:umCTIVE REACTIVE
CYANIDE mg/kg | SULFIDE mg/kg
. ==
c-1 NON REACTIVE <0.10 <10.0
c-2 NON REACTIVE 0.33 40.6
c-3 NON REACTIVE 0.33 40.2
c-4 NON REACTIVE <0.10 20.0
c-5 NON REACTIVE <0.10 10.0
C~6 Nbﬁ REACTIVE <C.10 <10.0
c=7 NON REACTIVE <0.19 40.0
c-8 NON REACTIVE <0.10 <10.0
c-9 NON REACTIVE <0.10 <10.0
c-10 NON REACTIVE <0.10 38.3
c-11 NON REACTIVE <0.10 <10.0
c-12 NON REACTIVE <0.10 21.2
c-13 NON REACTIVE <0.10 12.4
Cc-14 NON REACTIVE <0.10 <10.0
c-18 NON REACTIVE <0.10 <10.0
c-16 NON REACTIVE <0.10 <10.0
c-17 NON REACTIVE <0.10 <10.0
c-18 NON REACTIVE <0.10 <10.0
C-18 DUP NON REACTIVE <0.10 <10.0
c-19 NON REACTIVE <0.10 <10.0
c-2n NON REACTIVE <0.10 <10.0
c-21 NON REACTIVE <0.10 <10.0

24
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TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE

mg/1l
ANALYSIS SAMPLE IDENTIFICATION .
rc;l Cc=-2 Cc-3 Cc-4 c-5 EP TOXICITY THRESHOLD
LIMITS
ARSENIC <0.200 7W¥6;260 <0.200 <0.200 <0.200 5.00
BARIUM <1.00 <1.00 <1.00 <1.00 <1.00 100.0 I
CADMIUM <0.025 ?0.025 <é.0257 <0.025 <0.025 1.00 '
CHROMIUM " <0.100 <D.160 <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 7<6.0002 0.200
SELENIUM <0.200 <0.200 <0.200 <d.500 <0;200 1.00
SILVER <0.025 <0.025 <0,025 <0,025 <0.025 5.66
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TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE

mg/l
ANALYSIS SAMPLE IDENTIFICATION
C-6 c-7 c-8 c-9 c-10 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 0.027 1.00
CHROMIUM 0.102 0.370 0.478 <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 0.200
SELENIUM <0.200 <0,200 | <o0.200 <0.200 <0.200 1.00
SILVER <0.025 <0.025 <0,025 <0.025 <0.025 5.00
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TABLE III
CONCRETE CORE SAMPLING
DATA SUMMARY TABLE
mg/l

ANALYSIS SAMPLE IDENTIFICATION
C-11 c-12 C-13 C-14 C-15 EP TOXICITY THRESHOLD
LIMITS
ARSENIC <0.200 7?0.200 <0.200 <0.200 <0.200 5.00 F
BARIUM <1.00 <1.00 <1.00 <1.00 <1.00 100.0
CADMIUM <0.025 <0.0?5 <0.025 <0.025 <0.025 1.00
CHROMIUM <0.106 <0.100 <0.100 .<0.100 i <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 0.200
SELENIUM <0.200 <6.200 <0.200 <0.200 <0.200 1.00
SILVER <0.025 <0.025 <0,025 <0.025 <0.025 5;60
27
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TABLE III
CONCRETE CORE SAMPLING

DATA SUMMARY TABLE

mng/l
ANALYSIS SAMPLE IDENTIFICATION
Cc-16 c-17 C-18 Cc-18 Cc-19 EP TOXICITY THRESHOLD
DUP 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 0.059 0.032 1.00
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 <o.ooéz <0.0002 0.200
SELENIUM <0.200 <0.200 <0.200 <0.200 <0,200 1.00
SILVER <0.025 <0.025 <0.025 <0,025 <0.025 5.00 H

28
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TABLE 1II
CONCRETE CORE SAMPLING
DATA SUMMARY TABLE
mg/l

ANALYSIS SAMPLE IDENTIFICATION
' c-20 c-21 EP TOXICITY THRESHOLD

LIMITS

ARSENIC <0.200 <0.200 5.00

BARIUM <1.00 <1.00 100.0

CADMIUM <0.025 <0.025 1.00

CHROMIUM 0.450 <0.100 5.00

LEAD <0.200 | <0.200 5.00

MERCURY <0.0002 <0.0002 0.200

SELENIUM <0.200 <0.200 1.00

SILVER <0.025 <0.025 $.00 :ﬂ
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TABLE IV
WALL WIPE SAMPLING
DATA SUMMARY TABLE

SAMPLE I.D. CORROSIVITY IAH“ pH
WW-1 NON CORROSIVE T 5.2
WW-2 NON CORROSIVE : 5.6
WW=3 NON CORROSIVE 5.5
WW-4 NON CORROSIVE 5.4
WH-5 " NON CORROSIVE ' 5.5
WW-6 i NON CORROSIVE 6.1
WW-7 ) NON CORROSIVE 5.5
WW~8 " NON CORROSIVE [ 5.6
WW-5 NON CORROSIVE 5.7
WW=-10 , NON CORROSIVE 5.4
WW-11 . NON CORROSIVE 4.0
WW-12 , NON CORROSIVE | 6.4
WW-13 NON CORROSIVE 6.4
WW-14 NON CORROSIVE ) 5.8
WW-15 NON CORROSIVE 6.3 7
WW-16 NON CORROSIVE 7 6.3
FB1 NON CORROSIVE 6.3

30
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- TABLE V
WALL WIPE SAMPLING
DATA SUMMARY TABLE

SAMPLE I.D. REACTIVITY REACTIVE REACTIVE
CYANIDE mg/kg SULFIDE mg/kg
WW~1 NON REACTIVE ;- <0.20 <20.0
WW-2 NON REACTIVE <0.20 <20.0
WW=-3 NON RﬁACTIVE <0.20 <20.0
WW-4 NON REACTIVE <0.20 <20.0
WW~5 NON REACTIVE <0.20 <20.0
WW-6 NON REACTIVE Aﬁéo.zo <20.0
WW-7 NON REACTIVE <0.20 <20.0
WW-8 NON REACTIVE <0.20 <20.0
WW-9 NON REACTIVE <0.20 57.6
WW-10 NON REACTIVE <0.20 <20.0
WW-11 NON REACTIVE <o.16 | 158.0
WW-12 NON REACTIVE <0.10 <20.0
WW-13 NON REACTIVE <0.20 ° <20.0
WW-14 NON REACTIVE <0.20 <20.0
WW-15 NON REACTIVE <0.20 <20.0
WW-16 NON REACTIVE <0.20 <20.0
FB1 NON REACTIVE <0.20 <20.0
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE
ug/wipe
ANALYSIS SAMPLE IDENTIFICATION y
WW=-1 Ww-2 WW-3 WW-4 WW-5 CONTROL SAMPLE ]
WH-16
ARSENIC <0.250 <0.250 <0.250 <0.250 <0.250 <0.250
BARIUM 13.9 13.2 3.82 9.93 4.10 0.398
CADMIUM 1.22 2.48° 0.697 0.372 <0.125 <0.125
CHROMIUY 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
SILVER <0.250 0.792 0.577 <0.250 <0.250 <0.250
33
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE
ug/wipe
ANALYSIS SAMPLE IDENTIFICATION
WH-6 WW-7 WW-8 WW-9 WW-10 CONTROL SAMPLE
WW-16
ARSENIC <0.250 | <0.250 | <0.250 | <0.250 <0.250 <0.250
BARIUM 0.715 2.88 0.512 0.717 2.85 0.398
CADMIUM <0.125 0.315 | <0.125 | <o0.125 <0.125 | <0.125
CHROMIUM 1.71 5.87 0.878 1.76 | 12.3 ' <0.250
LEAD 1.27 7.20 28.1 | 6.40 154 0.225
MERCURY <0.10 0.439 0.702 0.463 0.349 0.219
SELENIUM <0.125 | <0.125 | <0.125 | <0.125 | <0.125 <0.125
SILVER <0.250 | <0.250 | <0.250 | <0.250 | <0.250 <0.250 —_ﬂ
34
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TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE

2950000V

ug/wipe

ANALYSIS . SAMPLE IDENTIFICATION |
- WW-11 WW-12 WW-13 WW-14 WW-15 CONTROL SAMPLE __!
| | WW-16

ARSENIC <0.250 | <o0.250 f <0.250 | <0.250 | <0.250 <0.250
BARIUM 0.672 | <0.250 0.712 | 2.01 0.340 0.398
CADMIUM <0.125 | <0.125 . | <0.125 || 25.6 <0.1256 <0.125
CHROMIUM 1.62 0.320 1.66 '} 3.24 0.300 <0.250
LEAD 24.0 1.06 5.90 '| 21.6 0.692 0.225
MERCURY 0.325 | <0.10 0.459 0.480 0.198 0.219
SELENIUM <0.125 | <0.125 | <0.125 0.210 | <0.125 <0.125
SILVER <0.250 | <0.250 | <0.250 | <0.250 | <o.250 <0.250

35

TIERRA-B-007719



£950000QV

—

TABLE VI
WALL WIPE SAMPLING
DATA SUMMARY TABLE

ug/wipe
ANALYSIS SAMPLE IDENTIFICATION
FB1 . CONTROL, SAMPLE

WW-16
ARSENIC <0.250 <0.250
BARIUM <0.250 0.398
CADMIUM <0.125 <0.125 i
CHROMIUM <0.250 7 <0.250
LEAD <0.125 0.225
MERCURY <0.10 0.219
SELENIUM <0.125 <0.125
SILVER <0.250 <0,250
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TABLE VII
WALL WIPE SAMPLING
DATA SUMMARY TABLE
ug/square meter

ANALYSIS SAMPLE IDENTIFICATION
- WW-1 WW-2 WW-3 WW~4 WW~5 CONTROL SAMPLE
WH-16
ARSENIC <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BARIUM 55.6 52.8 | 15.28 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
LEAD 448.0 768.0 82.0 279.2 14.0 " 0.90 w
MERCURY 2.504 1.968 1.920 0.72 | 0.412 0.876
SELENIUM <0.50 <0.50 <0.50 0.920 <0.50 <0.50
SILVER <1.0 3.168 2.308 <1.,0 <1.0 <1.0
37
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TABLE VII

WALL WIPE SAMPLING

DATA SUMMARY TABLE
ug/square meter

ANALYSIS SAMPLE IDENTIFICATION
WW-6 WW-7 WW-8 WW=9 WH-10 CONTROL SAMPLE
WH-16
ARSENIC <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
BARIUM 2.86 11.52 2.048 2.868 11.4 1.592
CADMIUM <0.50 1.26 <0.50 | <o0.50 <0.50 <0.50
CHROMIUM 6.84 23.48 3.612 | 15.04 49.2 <1.0
LEAD 5.08 28.8 112.4 25.6 616.0 0.90
MERCURY <0.40 1.756 2.808 1.852 1.396 0.876
SELENIUM <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
SILVER <1.0 <1.0 <t.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
WW-11 WW-12 WW-13 WW-14 WW-15 CONTROL SAMPLE

WW-16
ARSENIC <1.0 <1.0 <1.0 <1.0 <1.0 ' <1.0
BARIUM 2.688 <1.0 2.848 11.64 1.36 1.592
CADMIUM <0.50 <0.50 <6.50 | 102.4 <0.50 <0.50
CHROMIUM 6.48 1.28 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
SELENIUM <0.50 <0.50 <0.50 0.840 <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

FB1 . CONTROL SAMPLE

WH-16

ARSENIC <1.0 <1.0
BARIUM <1.0 1.592
CADMIUM <0.50 <0.50
CHROMIUM <1.0 <1.0
LEAD <0.50 0.90
MERCURY <0.40 0.876 ﬁ
SELENIUM <0.50 <0.50
SILVER <1.0 <1.0
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TABLE VIII

CEILING TILE-SAMPLING
DATA SUMMARY TABLE

SAMPLE I.D. CORROSIVITY PH
CT=-1 NON CORROSIVE 7.7
CT=-2 NON CORROSIVE 7.1
CT-3 NON CORROSIVE 7.9
CTr-4 NON CORROSIVE o 7.9
CT=-5 NON CO#ROSIVE 7.2
CT-6 NON CORROSIVE T 7.6
CT-6 DI}I; NON CORROSIVE 7 .7'7 i
cT=-7 NON CORROSIVE 7.7

40
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TABLE IX
CEILING TILE SAMPLING
- DATA SUMMARY TABLE

SAMPLE I.D. REACTIVITY REACTIVE REACTIVE
CYANIDE mg/kg SULFIDE ng/kg
CTr-1 ;;i REACTIVE <0.10 196.0
CcT-2 NON REACTIVE <0.10 148.0
CT=-3 NON REACTIVE <0.10 310.0
CT-4 NON REACTIVE 7?0.10 323.0
cr-5 NON REACTIVE | - <0.10 147.0
CT-6 NON REACTIVE <0.10 142.0
CT-6 DUP NON REACTIVE <0.10 135.0
cT-7 NON REACTIVE <0.1dﬁ 256.0
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TABLE X

CEILING TILE SAMPLING
DATA SUMMARY TABLE

mg/l
ANALYSIS ] SAMPLE IDENTIFICATION
cT-1 CT-2 cT-3 CT-4 cT-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 | <o0.o2s 1.00 —
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 | <0.06002 0.200
SELENIUM <0.200 <0.200 <0.,200 <0.200 <0.200 1.00
SILVER <0.025 <0.025 <0.025 | <o0.o02s <0.025 5.00
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TABLE X
CEILING TILE SAMPLING
DATA SUMMARY TABLE

mg/l

ANALYSIS SAMPLE IDENTIFICATION

CT-6 CT-6 CT-7 : EP TOXICITY THRESHOLD 1

DUP LIHITS‘

ARSENIC <0.200 <0.200 <0.200 5.00
BARIUM <1.00 " <1.00 <1.00 100.0
CADMIUM <0.025 <0.025 <0;025 T 1.00
CHROMIUM <0.100 <0.100 <0.100 ) 5.00
LEAD <0.200 <0.200 <0.200 5.00
MERCURY 0.600250| 0.000500 0.00275_ 0.200
SELENIUM <0,200 <0.200 <0.200 - 1.00 I
SILVER <0.025 <0.025 <0.025 5.00 ||
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uality Assurance Proj jan

ITT Avionics Division
100 Kingsland Road
Clifton, Passaic County, New Jersey
NIPDES Permit No. NJ0076023

June 1996

1.0 In

© This Quality Assurance Project Plan ("QAPP") describes the project scope and specific measures
that will be employed to achieve the data quality objectives appropriate for the proposed additional
sampling at the ITT 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.JLA.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
This QAPP provides a detailed description of the requirements necessary to implement the
proposed additional sampling for the site. This sampling includes the following:

AQC: D&cnption
3 Former No. 2 and No. 4 Fuel Oil USTs 3 wells; 2 rounds
4 Chemical/Waste Storage Building 2 wells; 2 rounds
6 Industrial Wastewater Pretreatment System Area 1 concrete sample/900 sf
8 Area Without Vegetation 2 soii samples
12 Building Transformers 1 concrete chip sample
14 Shipping/Receiving Bays 2 sediment samples
4 soil samples

30 Da ality Objecti

Soil samples will be analyzed for volatile organic compeounds (Method 8240), semi-volatile organic
compounds (Method 8250), 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 paramcters are present above the Department's most stringent soil cleanup
critena.

QAPP-1
[June 12, 1996]
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Groundwater samples will be analyzed for volatile organic compounds using EPA Method 624.
This analytical method is sufficient to meet the detection limits required to determine if concentrations of
volatile organic compounds are above the Department's specific groundwater quality criteria. The
concentration of voiatile organics being analyzed can be estimated by the laboratory at concentrations
below 5 ppb using this method. Estimating concentrations below 5 ppb will allow for comparison of
concentrations with groundwater quality criteria which are less than 5 ppb (i.e., for benzene, 1,1-
dichloroethene, 1,2-dichloroethane, tetrachloroethene, and trichloroethene).

3

4.1 t ) )
All matrix samples will be analyzed at H2M Labs, Inc. in Melville, New York (516~ 694-3040).
H2M Labs, Inc. is an NTDEP certified laboratory, Number 73158.

42 Proj ination

General direction will be provided by H2M's Principal-in-Charge, Michael V. Tumulty, P E. (20i-
256-5454). Mr. Tumulty has the corporate authority within the firm to commit corporate resources to
ensure the quality and performance of the project.

43 ination of Field Samplin, ivities and litv Assu nality Control
) Coordination of all field activities will be provided by Charles A. Martello (20]- 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 NJDEP,

44 Coordination of Lat Activit |
The Laboratory Director, John J. Molloy, P.E. (516-756-8000), has overall responsibility of all

operational activities of H2M Labs, Inc. The Laboratory Quality Assurance Manager, Joann M. Slavin,
will 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)1v., is provided in Table 1.

6.0 Site-Specific Sampling Procedures

Soil samples will be obtained with a hand 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
analysis will be performed on the 0.5 foot interval from 0.5 to 2.0 feet below grade which exhibits the

QAPP-2
[June 12, 1996]
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Toble 1
Iyticel Methods / Quality A % ¥ Table
Quality Assurance Project Plen
ITT Avionics Division
Clifton, New Jersey
Sunpling.: Trem e ;
Evet . | {84 tent] (M) | Msn ‘Methods
AOC 6 9930 Concrele Ll [ 1 | Halogenated/Non-Halogenated Voluife]| EPA Method 8240/Aq | Cool, 4 degC,, Dwk T20 Ml ghean with polypropylens screw cap with Teflon-lined | Soil / Aqueous « 10
Ovganic Compounds EPA 624 septum/Aqueous described below Daya
AOC 6 9.950 Concrete 1 [ 1 ~T7 Prionity Pollutant TEPA 7000 seties of Cool, 4deg C. Soil: 4- 32 oz glass, black phenolic cap, polycthylens liner; Aq: | Soil/ Aqueous - 180
Meuls Methods 1000 1l plastic w/HNOD to p <2 Deps
AOCH N/A Sail 2 [ 1 Prioeity Poltutant EPA 7000 serses of Cool, ddeg C. Soil: 4-32 oz glms, biack phenolic cap, polyethylene liner; Aq: | Soil 7 Aquoous - 130
Melals Methods 1000 m! plastic w/HNOD 0 pH <2 Duys
AOC § N/A Soll 1 o ] Total Petroleum EPA4IR) Cool, 4dey C. Soil - 4 oz glas Aqueous - | Liter Glass Soil - 28 Days Ag, - 7
Hydrocarbons Dayz
AOC 12 NA Conatte 3 ] 1 PCBs EPA Method 3088 Cool, 4 deg C., Dk 120wl glacs with polypropylens screw cap with Teflon-lined Soil / Aqueous - 10
ANOC 12 N/A Conerete 3 [] 1 Total Peuoleun EPA 4181 Cool, 4 deg C. Soil - 4 ox ghuas Aqueous - | Liter Glass Soil - 28 Days Aq. - T
Hydvocarbons Days
AOC 14 NIA Sot) 0 0 1 [H d/Non-Halogenated Volstile] EPA Method 8240/Aq. | Cool, 4 deg C., Dark 120 ml glass with polypropylene screw cap with Teflon-lined | Soil 7 Aqueous - 10
Organic Componnds EPA 624 septunn/ Aqueous deseribod below Deys
Ground NA Aqueout $ 1 [ [ d/Non-Halogenated Volslile]  EPA Method 624 Cool, 4deg.C., Dark | 40 enl amber glass visl with black phenolic plastic screw cap with 10 Days
Welter Organic Compounds Tefon-lined septuce

fJune 12, 1996/
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j highest response on a PID, 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 decontaminated chisel to break off a surficial
piece of concrete. The location of the sample will be biased based on surface staining or signs of
deterioration.

Groundwater sampling, inciuding required field measurements and minimum purge volumes, will
be conducted in accordance with applicable sections of Chapter 7, Section H of the NJDEP Field Sampling
Procedures Manual (1992). Dedicated, disposable polyethylene bailers will be used to purge the
monitoring wells. No decontamination will be required of this equipment, since bailers will be dedicated to
cach well and not reused. This significantly reduces the risk of cross-contamination of samples.

Each sample container will be provided with a label for sample identification purposes. The
amount of information 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 sealed and placed on ice in a cooler. Samples will be stored and shipped to HZM Labs
via overnight courier or delivered by field personnel at the end of each day of sampling. It is estimated that
the soil and groundwater sampling event will be completed in one day.

[nformation required by the Department in -accordance with the NJDEP Field Sampiing
Procedures Manual (1992), as well as any other information pertinent to groundwater sampling activities,
will be recorded in bound, waterproof field books and/or 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 relevant to the project; (4) description of all sampling methods; (5) description of all
samples; (6) quantity of samples; (7) description of sampling points; (8) datc and time of sample collection;
(9) sample collector's name; (10) weather; (11) field observations; and {12) any field measurements with
pertable instruments. ’

QAPP+4
June 12, 1996}
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1.0 i j ibration/P ti ain

All field instruments, including but not limited to photoionization detectors, water level probes, pH
probes, conductivity probes, and dissolved oxygen probes, will be calibrated and maintained according to
the manufacturers specifications and requirements. Calibration records will be maintained in the field log.
Copies of the operations manuals, including calibration procedures for these specific field instruments
currently being used by H2M field personnel, are maintained in the field and the office.

80 i 2du

8.1  Ficld Custody

The field sampler initiates the chain-of-custody procedure in the field and is the first to sign the
form upon collection of samples. A sample is under custody if:

it is in your actual possession; or
it is in your view, after being in your physical possession; or
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 care and custody of the samples until they are
transferred and properly dispaiched. Sample bottle labels shall be completed for each soil and aqueocas
sampie, using waterproof ink subjected to proper preservation, and packaged to preclude breakage during
shipment. Every sample shall be assigned a unique identification number 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 of sampies from the sampler to another person, to a courier, or to the
laboratory. If samples are shipped directly to the laboratory, the chain-of-custody forms will be kept in
possession of the person delivering the samples. For samples shipped by commercial carrier, the chain-of-
custody form will be sealed in a watertight envelope, placed in the shipping container, and the shippiag
container 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-custody will be marked to indicate which samples and
with whom the samples were split.

QAPP-5
[fune 12, 199 ]
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82 Laboratory Sample Custody/Sample Storage
H2M Labs, Inc. has a standard operating procedure for documenting the receipt, tracking and

compilation of sample data. Sample custody related to sampling procedures and sample transfer are

(1) Shipping or Pickup of Cooler by Field Team
a.  Cooler packed at H2M Labs after contact with field team or Project Manager.
b. Cooler wrapped with custody seal.
c. Chain-of-custody form filied out by F2M Labs personnel.
d Field team supplied with custody seal to secure cooler prior to shipment back to

the laboratory.
(2)  Delivery of Cooler to Field Team _

a. Samplers check for any external damages (such as leaking).
b. Samplers or facility representative sign for cooler from shipper.

3) Cooler Delivery to H2M Labs
a. Check condition of external seal.
b. Open cooler.
c. Remove chain-of-custody forms, fill out and sign.
d. Check to see if any samples are broken or damaged.

(4) Sample Storage at H2M Labs
a. Samples are locked in a refrigerator until analyzed.
b. Chain-of-custody maintained by laboratory receiving personnel and analysts.

Pursuant to N.J A.C. 7:26E-2.1(a)11, Non-CLP reduced laboratory deliverables will be provided,

in accordance with N.J.A.C. 7:26E, Appendix A,

100 Report Format
A report will be submitted to the Department within six weeks of the sampling cvent. The report

will include a brief summary of the sampling event, including ficld measurements; a summary table
presenting the data, including a comparison to applicable NIDEP criteria, and, for groundwater, a
discussion of the current data with respect to historic data. Recommendations for subsequent actions, if
warranted, will be provided.

QAPP-6
[June 12, 1996]
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Q) Health and Safety Plan
ITT Avionics Division
Clifton, New Jersey
June 1996
1.0 Purpose

The purpose of this Health and Safcty Plan is to establish a protocol for protecting field personnel
from incidents that may arise during field activities at the [TT 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 H2ZM Group personnel. The plan estabiishes personnel
protection 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, biological, safety, heat stress and noise.

) 2.0 ite Hazard
It is important that personnel protective equipment 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 personnel 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 1,1,1-TCA
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 (ie.,
engine exhaust, etc.).

HASP-1
[June 12, 1996]
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Biological Hazards: The hazards that may be eacountered include poison ivy, thorned
brush, dogs, ticks and rodents.

. Safety Hazards: The hazards may include uneven terrain, sharp objects, heavy equipment,
holes, ditches, and glass and debris.

. Heat/Cold Stress: Due to ambient conditions, personnel should be monitored for heat/cold
stress,

s  Noise: Work around heavy equipment often creates excessive noise. The effects of noise
can include: workers being startled, annoyed or distracted; physical damage to the ear,
and cormmunication interference’s.

30 Education and Trainin
All personnel involved in field work will be trained to carry out their designated ficld operations.
Training will be provided in the use of all equipment, including: respiratory protective apparatus and
pmtecﬁve 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 ()}(2). In addition, each individual must sign for, and be provided with, a copy of
this Health and Safety Plan.

40 Personnel
4 =Site P i
411 Senjor Level Management
Responsible for defining project objectives, allocating resources, determining the chain of

command, and evaiuating program outcome. Specific respensibilities 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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4.12 Health and Safety Officer
Responsibilities include:

. Becoming familiar with the types of materials on-site, the potential for work exposures,
and recommending 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 ject M r
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 complete and on schedule.

] Briefs the field team(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.
42 -Si

4.2.1_Site Health and Safetv Officer

Advises the ficid team leader on all aspects of heaith and safety on-site. Recommends stopping
work, if any operation threatens workers or public health and safety. Specific responsibilities include:

s Selection of protective clothing and equipment.
. Periodic inspection of protective clothing and equipment,
. Ensuring that protective clothing and equipment are properly stored and maintained.
» Confirming 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
o [June 12, 1996]

ADC000581

TIERRA-B-007738



S

H2MGROUP

Monitoring on-site hazards and conditions.

Conducting periodic inspections to determine if the Health and Safety Plan is being
observed. ‘
Enforcement of the "buddy” system.

Knowing emergency procedures, evacuation routes, telephone numbers of ambulance,
local hospital, poison control center, fire and police departments.

Notification, when necessary, to local public officials.

Coordination of emergency medical care.

4.2.2 Field Team Supervisor

Responsible for ficld 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 ficld 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. ’ |

50 P i Protecti '

Anyone entering a zone in which hazards may be encountered must be protected against exposure

to such hazards. The purpose of personnel protective clothing and equipment is to minimize exposure to
hazards while working on-site.

Careful selection and use of adequate personnel protective equipment should protect the respiratory
system, skin, eyes, face, hands, feet, head, body and hearing.

HASP-4
[June 12, 1956]
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The level of protection is detzrmined prior to the initial entry on-site based on available information
and preliminary monitoring. Subsequent information may suggest changes in the originai level chosen.

5.1 Ve I
The highest available level of respiratory, skin and eye protection.

511 Personal P i i

Recommended: Pressure demand, full face 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.
512 iteria for Selecti -

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
skin, eyes and the respiratory system based on either: measured (or potential for) high
concentration of atmospheric vapors, gases or particulates; or site operations and work
functions involve a high potential for splash, immersion or exposure to unexpecied vapors,
gases or particulates of materials that are harmful 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-5
[June |2, 1996]
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. Operations must be conducted in confined, poorly ventilated areas until the absence of
these conditions, requiring Level A protection, is determined.

513 Limiting Criteri -
Fully encapsulating suit material must be compatible with the substances involved.

4 Minimum ination Procedu

Station 1: Segregated equipment drop
Station 2: QOuter garment/boot/glove wash and rinse

Staticn 3: Quter boot and glove removal
Stationd4:  Tankchange

Station 5: Boot/glove/outer garment removal
Station 6: SCBA removal

Station 7: Field wash

52 Level B Protection
The same level of respiratory protection, but less skin protection than Level A. It is the minimum
 level recommended for initial site entries until the hazards have been identificd.

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.

Hard hat.

Two-way radio communications.

Optional: Coveralls; disposable boot covers; face shield; long cotton underwear.

3.2.2 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 involves atmospheres:

HASP-6
[Mune 12, 1996]
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j with [DLH 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 incompletcly identified vapors or gases is indicated by direct reading organic
vapor detection instrument, but vapors and gases are not suspected of containing high
levels of chemicals harmful to 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 of unidentified substances in the breathing zone.

2.3 Limiting Criteria
- Use only when the vapor or gases present are not suspected of containing high
concentrations 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 |: Equipment drop
Station 2: Outer garment/boot/glove wash and rinse
Station 3: Outer boot and glove removal
Station 4: Tank change
Station 5: Boot/glove/outer giove removal
Station 6: SCBA removal
Station 7: Field wash

$3 Level C Protection
The same level of skin protection as Level B, but a lower level of respiratory protection.

HASP-7
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P ive Equipmen
Recommended: Full face piece, air purifying, canister equipped respirator.
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.
Hard hat,

Two-way radio communication.

Optional: Coveralls; disposable boot covers; face shield; escape mask; long cotton
underwear.
532 iteria for Selection

Meeting any of the criteria below warrants use of Level C protection:

. The atmospheric 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.

. Total atmospheric readings on a PID, FID or similar instrument indicates background to
10 ppm above background of unidentified substances in the breathing zone.

533 Limiting Criteria )
Atmospheric concentration of chemicals must not exceed IDLH levels. The atmosphers must
contain at Jeast 19.5 percent oxygen.

5.3.4 Minimum Decontamination Procedure
Station 1: Equipment drop
Station 2: Outer boot and glove removal
Station 3: Canister or mask change
Station 4: Boot/glove/outer garment removal
Station 5: Face piece removal
Station 6: Face wash
HASP-8
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54 Level D Protection
No respiratory protection. Minimal skin protection.

541 P I ive Equi
Recommended: Coveralls.
Safety boots/shoes.
Safety glasses or chemical splash goggles.
Hard hat.
Optional: Gloves; escape mask; face shield.
5.4 iterja for Selection

‘The atmosphere contains no known hazards. Work functions preclude spiashes, immersion or the
potential for unexpected inhalation of or contact with hazardous levels of any chemicals.

543 Limiting Criteria
The atmosphere must contain at least 19.5 percent oxygen.

44 i . P l.il’
Station 1. Equipment drop
Station2: ~ Hand and facc wash

55 ration of Work Period
The anticipated duration of the work 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 __ Determinati ite Specifi el of Hazard

Categonies of required personal protection depend on the degree of hazard and probability of
exposure by a route of entry into the body. Twpically, the probable route of exposure is via inhalation of
gases and of airborne particulates released from surface soil, standing liquids and lagoons.

HASP-9
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j Based on this, it has been determined that the appropriate level of protection for the majority of
activities at the site is Level D, with frequent ambient air monitoring with 2 photoionization detector (PID),
flame ionization detector (FID), and/or explosimeter.

If subsequent measurements using these instruments suggest significant changes in atmospheric
conditions above background condmﬁmtions, the work zone will be evacuated and consideration will be
given to upgrading the level of protection.

1.0 Work Zones
The work zones are defined as the areas encompassing the exclusion zone, decontamination zone
and support zone.

1.1 lusion Zone

The exclusion zone is the active work-area where exposure t0 contamination does or could occur.
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 zone. The level of personnel protection in the exclusion zone will be Level D,
unless subsequent changes warrant an upgrading in the level of protection (see Section 3).

712 ination 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 only. All waste materials
generated in this zone (contamination and wasl/rinse waters) will be containerized before being removed
from this zone. The decontamination zone is also referred to as the contamination-reduction zone. The
level of protection in the decontamination zone is Level D, unless subsequent changes, as determined by the
use of air monitoring equipment (i.e., PID, FID), warrant an upgrading of personal protection equipment.

1.3 Zone
The support zone will be a defined location where first aid equipment, eyewash fountains and fire

extinguishers will be readily accessible. The support zone will be located adjacent to the decontamination
zone.

8.0 ite A ntrol
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-10
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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 following personal hygiene rules must be followed while performing 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 cnteﬁng any "clean" areas, rubber boots will be thoroughly cleaned. Safery boots
will be cleaned of all excessive dirt and/or 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 operational area as a
toilet facility. Only the toilet facilities provided 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, one 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 cffects from exposure to toxic chemicals.
Prescribed drugs should not be taken by personnel on response operations if there is a
likelihood of such potentiation.

HASP-11
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100 i |
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 personnel,
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
readily available. 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 HZM Health and Safety Officer/H2M Project
Manager.

. Emergency eyewash fountains and first aid equipment will 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 =Site ical Car

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 __Personnel Accidents
Bodily injuries which occur as a result of an accident during the operations at the site will be
handled in the following 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
bospital.

. A written report by the Site Health and Safety Officer shall be submitted to the HaM
Health and Safety Officer/H2M 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.} Personnel Exposure
In the event that any personnel are 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 determine the immediate course of action to be undertaken. This may
involve using the first aid kit and/or eyewash.

10.3.2 Weather
Adverse weather conditions are important considerations in i)lanning 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 heat stress:

= - Provide plenty of liquids. To replace body fluids (water and electrolytes) lost because of

sweating, use a 0.} 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.

HASP-13
[June 12, 1996]

ADC000551

TIERRA-B-007748



p—

H2MGROUP

. Provide cooling devices to aid natural body ventilation. These devices, however, add
weight, and their use should be balanced against worker efficiency. Long cotton
underwear acts as a wick to help absorb moisture and protect the skin from direct contact
with heat absorbing protective clothing. It should be the minimum undergarment wom.

. Install mobile showers and/or hose down facilities to reduce body temperature and cool
protective clothing.

. In extremely hot weather, conduct non-emergency response operations in the early moming

or evening.

. Ensure that adequate shelter is available to protect personnel against heat, cold, rain, snow,
elc.

. In hot weather, rotate shifts of workers wearing impervious clothing.

10,.3.3 Heat Stress Monitoring

For monitoring 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 texﬁperﬁurc increases, or as slow recovery rates are indicated. When temperatures
exceed 85°F, workers should be monitored for heat stress after every work period. The following are
important considerations.

. Heart rate (HR) should be measured by the radial pulse for 30 seconds as early as possible
in the resting period. If the heart 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 form of heat stress. The body must be cooled immediately
to prevent severe injury and/or death. Signs and symptoms are: red, hot dry skin; no
perspiration; nausea; dizziness and confusion; strong rapid puise; and coma.

HASP-14
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4E f Cold Ex
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 gencralized
cooling, causing death. Areas of the body that have a high surface area-to-volume ratio, such as fingers,
toes and ears, are the most susceptible.

Hypothermia can occur even at temperatures well above freezing, especially in windy, wet
conditions. Signs of hypothermia include shivering and disorientation. Persons exhibiting these symptoms
should remove damp clothing and go indoors of in a warm vehicle.

104 _ Fire
In the event of an uncontrolled fire occurring on-site, the following actions will be undertaken:

. Evacuate all unnecessary personnel from the site, if necessary.

. Contact the local fire and police departments (see Appendix A).

. Contact the local hospital concerning the pessibility of fire 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 personne! protective equipment.
rotective Equipment Fai

If any site worker experiences a failure or alteration of protective -equipment that affects the
protection factor, that person and his/her buddy shall immediately leave the exclusion zone. Re-entry shall
not be permitted unti] the equipment has been repaired or replaced.

11.0 __ Summary _
This Health and Safety Pian establishes polices and procedures to protect workers from potential

or known hazards that exist at a site. Personnel protective equipment will be based upon the tvpe(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 procedures for preventing or minimizing the
risk to personnel. The following summarizes the rules which must be observed:

1. The Health and Safety Plan shall be made available to all personnel conducting field work
on-site. All personnel must sign for this plan acknowledging that they are fully familiar
with its contents.
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2.

All personnel will be familiar with standard operating procedures and additional
instruction contained in the Health and Safety Plan.

All on-site personnel will be adequately trained and thoroughly briefed on anticipated
hazards, equipment to be worn, safety practices to be followed, emergency procedures and

communications.

Ahy required respiratory protective equipment and clothing will be worn by all personnel

going on-site.

HASP-16

[une 12, 1996)

ADC000594

TIERRA-B-007751



i

'OVERFLOW ANALYSIS

TO

PASSAIC VALLEY SEWERAGE COMMISSIONERS

PASSAIC RIVER OVERFLOWS

Carmine T. Perrapato : Chairman
Thiomas J. Cifelli ~ Vice Chairman
Robert J. Davenport . ' : . Commissioner
Ben W. Gordon - c : E Commissioner
Joseph M. Keegan. Commissioner
Charles A. Lagos 3 - Commissioner
Seymour A, Lubetkin Chief Engineer
Charles C. Carella - Chief Counsel

Mrs. Charles T. Schaedel .  Clerk-Treasurer

1976

-

ELSONT. KILLAM ASSOCIATES. INC.

Environmental vund Hydrandic Engincers: 38 ESSEN S IREET, MILLBURN, NEW JERSEY 07041

TIERRA-B-007752



~ ABSTRACT

TIERRA-B-007753



FLSON T. KTLLAM ASSOCIATES, INC.

ABSTRACT
OVERFLOW
- A detailed study was conducted of the seventy~three combined
sewer overflow systemé within the jurisdiction of the Passaic Valley
SewerageVCommissionérs. The work included the identification and
investigation of these systems in order fo determine their location,
physical characteristics, and extent of service area. The methodolﬁgy
of investigation included the physical examination of each oﬁerflow
chamber to verify dimensions, elevatioﬁé, pipe sizes, chamber condition,
and other physical characteristics affecting overflow to the river.

Overflow measurements wvere made at each éf‘tﬁe active overflow
stations to relate the pverflow to rainfall, where possible, énd to
study time-duration pollution loading to the river.

Sampling of éuch overflows was undertaken to determine the
quality of the combine& overflow, Alternative plans for corrective
action were considered and are reported, together with estimates of
cost. It is recommended that the solution to préblems of overflows
experienéed 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 agreemént
between the Passaic Valley Sewerage Commissioners and Elson T. Killam
Associates, Incorporated, dated August 19, 1974. The original scope of

work was set forth in the '"Overview Report Upon Infiltration/Inflow

Study of the Passaic Valley Sewerage Commissioners' District” dated May,
1974, under Construction Grant No. €340430-01-0.
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PREFACE
In accordance with the agreement between The Passaic Valley

< ewerage Commissioners and Elsgn T. Killam Associates, Incf, Einviron-
mental and Hydraulic Engineers, dated August 19, 1974, and approved by
£he United States Environmental Protection Agéncy, a Final Report upon
Overflow Analysis is hereby suﬁmitted; setting forth the findings,
~onclusions and recommendations, in accordance with the requirements of
le agreement.

The Table of Contents indicates the report topiés, the initial
sections begin introductory information such as "Purpose of Report”,
1*scope"”, and "Methodology". The first section of the detailed body of -
the report discusses the general approach followed to develop the data
required for a project of this magnitude and complexity. The other four
sections in the body arrange the overflows in gedgraphical 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-
Harrison Areas.

The final conclusions and recomeendations concerning the Over-
flow Study and Analysis are included ahead of the "Summary Report Upon
overflows 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 Ering 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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particularly to Mr. S. Lubetkin, Chief Engineer, Mr. E. Moller,

Mx. J. Lawrence, and their staff, without whose cooperation and

assistance the work could. not have been completed.

ELSON T. KILLAM ASSOCIATES, INC.
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CONCLUSTONS AND RECOMMENDATIONS

OVERFLOW
 This study and report upon the Passaic Valley Sewarage
cQtlnmissioners' Interceptor'and tributary collection systems, serving an
areg of approximately one hundred sciuare lmiles, covers both Infiltration[ :
Tnflow Analysis as well as an investigation of ‘combined sewer overflows.
Combined éewers are located in about twenty—four- percent of the area
" merved. Seventy-three overflows are located within the PVSC District,
and these provide an outlet for about sixteen square miles of combinéd
s ewer area-located'within the Disf;‘ict. About three square miles of
combined 5ewers are located within the PVSC District but Vdo not have
PVSC overflows. Some of fhese overflows pi:ovide an outlet for sanitary
sewer systems while the ‘bulk serve combined systens. Sixty-—fivg over—
flows are classified active, ﬁhile eight are classified aé inactive. -
During the course of the study, it was foﬁna that approx-
imately twenty-three additional o\}erflows or bypasses ocwned by the City
| of Paterson are located within the City's collection system and discharge
combined sewage directly into storm sewérs which empty into the Passaic
River. These are additional tq the twenty-—eighf overflows classified
active and located in the Paterson area which are part of the PVSC
system.
It was also fougd that at least fourteen overflows owned by
the City of Newark a.re located within the City's collection system and

discharge combined sewage into storm sewers which empty into the Passaic

River or Newark Bay. These are additional to the fifteen PVSC overflows
classified active which are located within the City of Newark.

X
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Three major overflows included in the foregoing, namely,

P eddie, Queen, and Waverly, are located in the South Side of the City of

" rzewark which is served by combined sewers, The overflows from the South

<3 ide cof Newark discharge into Newark Bay.

Measurements weré made at all of the active PVSC overflow
chambers to determine the rate and volume of overflow, as well aé the
degree of pollution resulting from these-overflor;s durin'g storm periéds.
A compérison was ma‘de}of r.hé quality of the combined stor?n water over-
€ low with the dry weather sewage flow which was measured ,.a;'..both the
s ixty-five active and the eight inactive overfiow stations within the
P VSC system.

ble'asuremenps of overflow ,weré conducted over a period of a
year. It was found that rainfall occurred on one hundred and four days

during the one-year period of study. Furtheremore, overflows occurred

£ rom seventy to eighty times per year‘during the peried of study.

Owverflows generally occurre_d within fifteen to twenty minutes after
rainfall intensity exceeded 0.04 inches per hour. The duration of the
owverflow period generally coincided with the time of rainfall and dver_—
fiow has been found to oééur for only short periods following reduction
of rainfall intensities. The peak overflow rates were found to.be
extremely high, ranging from twenty to thirty t:j.m_es the dry weather flow
in the collection system tributary to the overflow cha-mber. The volume

of overflow was found to be a function of rainfall intensity, -duration

xi
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of the storm, and the total rainfall. It was generally found that the
initial overflows contained a higher degree of pollution than found in
waste characteristics of the dry weather flow.‘ Inve$tigation of samplzs
at the start of'overfloﬁ indicated that the suspended Solidé were genérally
high, reflecting a flushing action thrdugh the sewers. The Biochemica];
Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) in the overflow
were often a fuﬁction of the non—-storm waste cﬁaracteristicslof the
tributary area. However, after some initial‘modest teactions no general -
evidence was found in storm water charactefistics which would indicate a
major and continued decrease in pollutienal 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-

I . EVC
what lower following an initial period of overflow. Investlgatlon of ity

ANl v
ARE

. the combined sewer system overflows reveals that approximate1y77,600
Million Gallons (MG) of combined storm water .and sewage ﬁere discharged
into the Passaic River during the study period (1974-1975). This voiume
is equivalent to about eight percent of the éotal 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 uponlﬁhe receiving stream. It
should be noted that the overflow observed, repfesents flow from combined
sewers serving 16 square miles of the PVSC Area and furthermdre represents

the excess flow which initially is conveyed by the PVSC interceptor.

xii:
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The remaining storm flow from the palance of the PVSC Area (ébcut 84 square
miles)vdischarged in excess of 40,000 G during the same study period, via
storm drains, also with a measurable pollutional lead én the River.

1t has been estimﬁted that the total anpual pollutional
Jloading from the combined sewer éverfldws in the PVSC District aggregates
about 4,800 tons of BOD per year, for the study éeriod. It should be
noted that the study year (1975) was found to be the sécond highest
rainfall year of re;ord. Subsequently, it is presumed that a proportionate
condition of runoff to the Passaic River prevailed during the s;me
period, that is, extremely high river volumes of flow.

The annual loading to the river from PVSC overflows occurs
usualiy during sﬁbrm periods and its effact on the river is conplicated
by: increased river fléw - higher velocities; storm water, and overland
discharges along the. river; tidal effects; and other factors whiéh require
a study far beyond the scope of this investigation. It was intendedvto
study the effect of loadings on the River, utilizing the available
River_model prepared under separate contract for the State of New Jersey.
The mathematical model could not be used because of its limitations undey
actual dynamic conditioms. In'qther words, the formulation of a dynamic
model by Killam Associates is well beyond the intent of the contract with
PVSC. The data compiled during ﬁhis study and reported upcn certainly
could be used and would be helpful in the formulatién of a dynamic model.
It is recommended that such study by undertaken to determina the true

effect on the River.

xiii
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Regardless of the effect om the River, Public Law 92-500
requires the objective of "zero'" discharge by year 1985. The prac-—
ticality of the timing of this objective aotwithstanding, four alter-

native solutions have been considered, as follows:

1. Relief interceptor to accommodate storm water flows.

E B ENLR

2. Reconstruct portions of sanitary and combined sewer
system (separation and replacement)..

5
It

'3, Separation of combined sewer systens and
construction of PVSC relief interceptor.

4. Alternative storage plans.

It has been determined that the most effective method of‘
eliminating overflows is to provide storage (Altérnative 4). This .
storage might best de provided by the construction of deep rock tunnels
with adequafe capacity to store combined overflows. It has been estimated
that the storage reguired would be in excess of 700 Million Gallons |

(MG). This capacity should be adequate to accommodate the runoff from a

four-inch 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. VThe cost of constructing a storage
tunngi, and required pumping_facilities, has been estimated to be approx-
imately $700 million to $800 millionm.

'The total collection system possible infiltration was found to
range from aBout 70 MGD>to 100 MGD. It has'begﬁ determineé that app?ox—

imately 73 percent of this possible infiltration was located in the

xiv.
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combined sewer systeﬁ districts. It has been eétimated that approx-
ﬁmately fifry percent of the possible infiltration can be reduced in
poth the sanitary sewer collection systems and the combined sever |
systems J'.T'l the District. Prior to undertaking a program o»f possible
infiltration reduction; it would be advisable to determine whether or
not overflows will be completely ellmlnated by the constru;tlon of deep
storage'tunnels or whether a combined sewer separat: ion proaraw w111 be

undertaken. If a storage plan or separation progran ig authorized to be

studied, it-is recommended that the further investigation of possible

infiltration under Phase II in the combined sewer system be limited to
major and identifiable sources of possible infiltration tﬁat can readily
be eliminated at noninal cest. |

1If the storage alternéfive'is adopted as wost effective, then
preliminary engineering investigations should be made of the economic
feasibility of cpnstructing a deep rock tunnel for the_storagé of overflows.
This investigation would include geological studies, bé:ings, detailed
estimates of cost, and alternative éossibilities‘of subsurface stofage
to accommodate overflows which now occur.

It is recommended that whatever alternative is adopted
regarding overflow, consideration be given to the effect of lccal over=-
flows in the Patersomn and Newark areas which now discharged directly or
indirectly int9 the Passaic River, and which were not included uithln the -
scope of this report..,This also includes the South Side Interceptor Sewer

which is owned by the city of Newark, which now discharges into Newark Bay.
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D ination of the most effective method of eliminating this overflow
eterml ‘

hould also be included in any alternative adopted. Tt would appear
shou s

that the installation of a deep rock tunnel would be the most effective

means of eliminating such overflow, and a tunnel which wquld lead toward

the Newark Bay Pumping Station, with its pumping facilities, could be
integrated with the tunnel plan proposed for the combined sewer overflows

from the Paterson-Newatk area.
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SUMMARY REPORT
UPON
OVERFLOWS INTO ) THE PASSATC RIVER

INTRODUCTION

One of the basic objectives of this studj and report is to
determine the.most effective, economical, and environmentally acceptable
means of controelling Yconbined' storm water errflows, and other sanitary
sewage overflows created by severe inflow to the PVSC'ihterceptor sewer,
from the internal sanitary and combined sewer collection systems of the
municipalities sefved by the PVSC. |

The Water Pollution Control Act, Public Law 92-500, ‘mandates

that there be no overflow and no pollutional discharges by 1985 Al-

though the goals set by the 1aw are to be commended, their attainment
within the time 11m1ts projected is doubtful from a practlcal view. The
attainment of the objective of the law—-elimination of all pollutional
discharge by 1985, for all storm conditions—-is not probable. The cost
"of this work is very great, and a massive public works proje;t would be
required to accomplish the objectibes, insofar as. the substantial
elimination of all overflows and pollutional dlscharges is required.

ALTERNATIVES CONSIDERED

1. Relief InterceptoT tO Accommodate Storm Water Flows

Several alternatives have been considered in an endeavor
to establish plans that might be economically feasible and within the
ability of the PVSC members to finance, commensurate with the benefits

received.

»
T
>
o]
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Consideration was given to the construction of a new parallel

intefcegggg or trunk line extending from the upper terminus of ther
system in Paterson, a distancé of about twenty miles, downstreéam to the
Treatment. Plant in the City of Newark. Spur lines would alsc be required
under such a plan to substantially eliminate all overflow conditions,
which prevail withiﬁ the collection system. Under this plan, it would

be necessary to size the relief interceptor to accommodate the peak flow
rates which now occur and which are exceptionally high in the Paterson,
Newark, and Kearny-Harrison areas wherelcombined 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 magnitudé would have to accommodate peak flow rates from the

Paterson area of about S;bOO to 7,000 MGD, and from the City of Newark.
and Kearny area, would have to be large enough to accommodafe peak flow
rates from 5,500 to 8,000 MGD, and 1,700 to. 2,000 XGD, fespectively. The
cost of sdch 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 construction of such a line would involve deep tunneling
in order to avoid disruption of existing utilities, traffic, and commerce.
In addition to the counstruction problems and tremendous cost
of conveying thése peak overflow ?ates to the plant for treatment, it
would be necessary to provide expanded treatment facilities to treat the
storm water, which would increase the estimated cost by $0.5 - $1.0

billion~-which would not be considered economical.

xviti
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é i_ ' ’ The present treatment plant design calls for expansion and

4 {”f- enlargement tO handle an average daily flow of 300 MGD. Hydraulically,

ﬁ‘: h the plant will be able to accommodate at least twice this rate during

Eltvf- peak flow cpnditions.

;%.; , Tt is obvious from the foregoing that the expansion of the
. - . .

égp - *  treatment plant to handle peak flow rates, which might be as high as

ggb'f 12,000 to 17,000.MGD—-for relatively short periods--is not reasonable.
h%h", For this reason, Lhé installation of a new interceptor sewer to accommodate

i

| : all overflows, whether from combined sewers in the Paterson, Newark and

Kearny-Harrison areas, OT inflows from the separate'sanitary sewer

S
;;ﬁn‘.&d——,

. systems, cannot be justified.
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2., Reconstruct Portions of Sanitary and Combined Sewer
System (Separation and Replacement)

Another alternative considered, involves the reconstruction

and pgplaéement of very old sewer systems in the PVSC service area with

nev ﬁipelines, especially designed to provide watertight joints and
appurtenances. Furtherﬁore, new houseé connections are proposed in con-
Junction with the elimination of underdrains or illegal connections.
Consideration was aiéo given to separating existing combined sanitary

sewers which are conducive to ground water infiltration and leakage. The

objective of this plan would be to uﬁiiize existing combined sewers as
storm sewer systems and provide new watertight separate 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 has been estimated that there are approximately 8 milliomn
feet of bofh combined and separate sanitary sewers in the 100-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 District (exclusive of the South Side of the City of

Newark), and the balance of the District is provided with separate

sanitary sewer systems (5.5 million feet).

XX
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The estimated cost of reconstruction and repair.of portions-of
rhe sanitary and combined sewer systems is about $1.2 billiob. The
construction of a completely new sanitary sewver sfstem would be more
expensive--abOUt $1.8 billion--but this would essentially eliminate all
infiltration and inflow. A combinafion of repéir and replacement, as
well -as combiped éeﬁer separation, would significantly reduce both the
dry weather flow rates and the peak flow rates (inflow) presently experieﬁced,

| Under prééent—day_conditions, the average daily dry Qéather
weekday flow at the piant ranges from about 250 MGD to 280 MGD (drylto
wet weather months). Total system;peak flow rates under storm conditions
have been estimated to range from 2,000 to 15,000 MGD (storm water
L ey overflow conditions.per occurrence). By new sewer construction aﬁd
separation.of the coﬁﬁined sewer system, ig has been estimated that the’
dry weather flow could te reduced by about 50 MGD. The peak flow rates
in the system would also be reduced.

Notwithstanding the reduction of‘eﬁtrgneous flows--during dry
weather and peak storm conditions--by pherexpenditure of about $1.8‘
biilion for mew sewer systems, it is estimated that overflows would
still occur because of the inadequacy of the existing PVSC interceptor
to accommodate anticipated peak flow fates.'

.1t would ghgrefore be necessary, under this alternative, to

parallel a large portion, if not all, of the PVSC inferceptor where

capacity is inadequate. Therefore, this alternative is not considered
feasible and we would not recommend any further detailed investigation

of this concept.
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A further consideration with respect to separation of combined
séwers, other than expense, involﬁes pollutionalrdischarge 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 sawer discharges from urban
runo£f produce polluticnal joads which are discharged to the River.

These 1oads are'variable;and are in an order of magnitude which is
dependent upon pre&ipitat@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. Separatlon of Combined Sewer Systems and Construction of
PVSC Relief Intercoptor

Under this altermative plan, consideration has been given to a

complete 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. ThlS alternative has the ad-
vantage of reducing the cost associﬁtéd with a new sewver system for the
entire Distriet, and would eliﬁinate "combined” storm water overflows
which now occur with gach measurable rainfall.

By‘eliminating the combined sewers in the Patepson, Newark,
and Kcarny#Harrisoﬁ areas (12,200 acres), it has been estimated that the
average daily dry weaéher weekday fléws, which now range from 250 MGD to
280lMGD, seasonally, could be reduced ﬁo about 230 MGD.

1t would still be necessary, howevef, to provide a parallel
relief PVSC trunk sewer to prevent overflovs 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 sénitary sewer systens in the combined sewer
aiétricts, would be in excess of the carrying capacity of the existing
PVSC interceptor.

Prélimiﬁary estimates of the cost of combined sewer separation
by constructing separate sanitary sewer systems in the various areas of

the District were determined to be as follows:

vy
O
=]
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Paterson (5,100 Acres) _ $185 milli&n
City of Newark (5,400 Acres) 215 million
Harrison-Kearny Areé (1,700 Acres) __ 80 million
TOTAL $480 million
The area and cost shown for the CLc? of Newark does not include
the South Side area of the City (3,24O acres).
From the foregoing, it is evident that the cost of éeparation
of the combined sewer systems is high. This is attributed in part to
" the féct that there will be: disruption to traffic; interfgrence with
existing utilities; premium costs for difficult working éondiﬁions in
congested stfeets; extensive sheeting requirements; extensive ﬁavement
and curbiqg replacemeut;-ﬁecessity to bréak existing connections to old
sewers, maintain fiows, rehabilitate old lines and provide complete
separation in all comblned sewer 11nes, 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. Hdwever, the
cost estimates may require modification following a full investlgatlon
of the effect of existing underground utilities andractual_subsurface
conditions, which can qnly be determined following extensive field
surveys reéuired prior to design. Construction cost contingencies in
ﬁhis type of reéonstructipn project must be higher‘ﬁhan normally provided,

because of indeterminate and uncharted subsurface conditions and interferen

- xxiw
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which must be anticipated in highly developed aveas.

Under this alternative, it would still be ﬁecessary to provide
a PvVsC relief interceptor to accommodate the peak flow rates to prevent
overflows into the Passaic River during storms. The estimated cost of
constructing approximately twenty-two miles of relief intercebtor sewer
and pumping facilities would be in excess of $350 million.

Thus, the total cost of constructing a new PVSC relief inter—

ceptor, and proviAing separate‘sanitary sewers in areas that afe now -

provided with combined sewers, has been estimated to be about $850

million.
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4. Alternative Storage Plans

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 Treatment 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

now be accommodated by the existing PVSC interceptbr sewer would be

stored, and a locai freatment facility for such stored storm water would
be provided.. A treatment faecility would ﬁe located in the Paterson
area, while similar treatment facilities would be located in Newark,

as well as in the Kearny-Harrison area.

a ‘ 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 conditioms,
such discharge would be at times Qhen the river flow is high, and the
degree of treatment would be established to conform with the stream
water ﬁuality‘conditions whicﬂ prevail when non-point sources of

pollution may predominate.

xxvi
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This plan is obviously not in conformance with the Federal

r mandate of no-pollutional discharge into the receiving stream. -

Covernmen

The storage_provided under this-alternmative 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 Gal}ons (Mé) would be provided.

The pumping station and tréétment facilitiesAwould be nomin-
ally designed with Ehe 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

Thié alternative would eliminate diécharge of a treated effluent
into the Passaic River upstream in Patetson and downstream in the Newark
and Kearny-Harrison areas. All éf thelstorm water overflo?s would be
conveyed‘in a deep, long tunnel fo the Newark.Bay Pumping.Station.
Following a rainstorm, the stored comﬁined 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 estimated runoff from a four-inch rainfall over a 19

square mile combined sewer area.

xxvii
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The cost of this alterndtive.has been estimated to be about
&800 to $850 million. This is slightly higher (6-7 percent) in cost-
rhan the plan with local treatmént and disposal in the Passaic River,
However, this alﬁernative does nog require as much operation and maintenance.

(c) Separate the Combined Sewers and Provide Storage and Transport
with Treatment at Newark Day Treatment Plant

Under this alternative, all combined sewers in ;he Paterson,
Newark, an& Kearny;Harrison areas (12,200'acres) would be eliminated by
constructing new separaté‘sanitary sewefs‘in these areas.

Underground storage tunnels would be constructed to store
sewage overflows resulting from inflows into the existing sanitary systems
(thch would occur for short periods during heavy rainfalls beczuse of
the inadequate capacity‘of the PVSC interceptor). The stored overflows
would be pumped at a relatively iow rate into the PYSC inﬁérceptor in
Pateréon. This would‘occur after the rainfall. At the downstream end éf
the system, the stored water would be pumped directly into the Newark
Bay Treatment Plant. The aggregate storage capa;ity required under this
alternative is only about 90 MG. -

The estimated cost of this plan—-which appedrs to be the most
economical means of eliminating all combined sewage overflow from the
Passaic River—-is $650 to $700 million. Of the foregoing amount, $480
million would be required for constructing separate sanitary sewers in
about 12,200 écres of the District wvhere combined 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 ﬁumping facilities

has been estimated to be from $170 million to $220 million.

xxviii
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Under this plan—-~and without reduction of infiltration in the

r est of the system which has separate sanitary cewers--the average daily
jflow during the wveekday (wet weather) perioas might approximate 2490 MCD,
<rith peak flow fates substantiaily reduced.

It is furthermoré estimated that 2 pefiod of from seven to
ten Years migﬁt be required to implement this massive project. -This
.elimination of comﬁined sewage overflows and reduction of other extraﬁeous
flows, as indicatédjabove, cannot be realistically completed before

1985, even if all the funds are made available.

This alternative does not {nclude a cost allowance reflective
of the loss to businesses and commerce in the center of Paterson and
vewark, as well as in Kearny and Harrison, fr

om the disruption to travel

and inconveniences, and outright reduction in trade and commerce in the’

affected areas, nor does the altetmative include the cost to homeowners

and businesses for required sanitary plumbing separation within buildings
and structures. Many buildings: have roof leaders, cellar drains, and

intérnal and external storm drains which would require separation, and
this cost would be bornelby the individual building owners. The above
élternativeicosts would not be encountered if the tunnel plam—without
combined sewer separation--were adopted.

These considerations, combined with environmental factors,

must be weighed in selecting the most advantageous plan for elimination

of storm water overflows.

A summary of the estimated costs of the various alternatives

discussed is included in the following table:

xxix
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SUMMARY OF ESTIMATED COSTS

Alternative Plans
UEDT!
Elimination of Storm WYater
Overflows into the Passaic River

ESTIMATED
COST
1. Relief Interceptor to Accommodate
Storm Water Flows: - 61.5 - 52.5 billion
2. Reconstruct Poffions of Sanitary
and Combined Sewer System
(Separation and Replacement): §1.2 - $1.8 billion
3, Separation of Combined Sewer
Systems and Construction of
PVSC Relief Interceptor: o $850 million
4. Alternative Storage Plans:
(a) Provide Local Storage
and Treatment of Storm _ :
Water Flows Upstream: : $750 = $800 million
(b) Provide Storage and Transport
with Treatment at Existing
Newark Bay Treatment Plant _
Downstream: : $800 - $850 million
(c) Separate the Combined
Sewers and Provide Storage
and Transport with Treatment

at Newark Bay Treatment Plant: : 5650 - $700 million

XXX
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‘PURPOSE OF REPORT

The Wafer 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

-repofc is to determine the most effective, -economical, and environmen-
tally acceptable means of eliminating the combined storm water over-
£ lows which occur alt;ng the Passaid Valley Sewerage Comissioners'
main and branch interceptors, as well as the severe inflow from the
sanitary sewer collection systems of the municipalities served

by PVSC.
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SCOPE

A>detailed study was conducted of the seventy-three (73)
combined sewer overflow systems ﬁithin the jurisdiction of the
Passajc Valley Sewerage Commissioners. The work included-;he inden-
rification and studf of these combined sewerage systems in order
to determine their location, physical characteristics, and extent
of service areas. Thé*methodolbgy of.investiggtion included the
physical examination of each oﬁerflow/regulafor complex to determine
{ts location, and verify demensions, elevations, pipe size and lengths,
general condition, as well as other data deemed relevént.

Dry weather and wet weather flow measurements were also con-
ductéd.(as-part of the Infiltration/Inflcw work), Overflow measure-
pents were made at each of the overflow stations to relate the
overflow to rainfall, where possible, and to develop time—duration
pollutional loading curves to establigh both pegk overflow rates
and total quantity of overflow, insofar as was possible.

Sampling of such overflows ﬁas undertaken to determine the
quality of the bypassed storm water flow and its effect on the
Passaic River. Such samples were aﬁalyzed at'thellabofatories of
the Passaic Valley Sewerage Commissioneré. ‘The results of these
analyses are included in the,appendiCes to the individual over-
flow reports for each major geographical area,

Dry weather (non-rainfall) 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 sewage
quality dufing periods of non-rainfall with that of the overflow to

the Passaice River during periods of rainfall.
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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 or 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 préssure 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 oY 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 - Millioms of Gallons -- a common term for volume of wastedafer.
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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, orT welir.

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 comnection to
the BVSC interceptor which acts as a grit collector. . Sand, grit, and
other suspended matter are intercepted and retained in this chamber,
which is cleaned out periodieally.

STOP LOG OR S5TOP PLANK - A dam or weir, usually constructed of brick,
wood planks, or concrete, 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.

TRUNK - A large sewer which receives wastewater from tributary branch
sewers serving generally one drainage area.
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METHODOLOGY

1.

A tabulation has been made of the average daily flows
measured at the Passaic Valley Treatmeant 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. ’

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 anticipated peak flow rates.

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, Newark, 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.

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.
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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.

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.

Recommendations and costs have been developed as to
proposed action regarding overflows based on:

a) - increased capacity of sewers

b) storage

¢} treatment

d) separation.
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ARRANGEMENT OF REPORT

The detailed repdftvupon overflows is divided into five parts.
The first part consists of introdﬁctory remarks and contains the back-
ground information ?elevanf to the inception of this studf, followed by
a general discussion of the procedures followed during the overflow
chamber field surveys and inspections, the rationale behind the operation
of the selected flbw measuring and sampling equipment, and a brief
description of how a typical overflﬁw operates.
The other four parts are arranged according to the geograph-
{cal location of the seventy-three overflows along the PVSC Interceptor
from its northern terminus in the Paterson area to its southern temin-
us in the Newark area, 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 gize and extent of the collection
areas, and the seasonal dry weather flows associated with each areg
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 overlow:
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»:

in each of these four geograph-

' .

discharge associated with the overflows

ical areas. Appropriéte summary tables and plates depicting the over-

=

flow locations are also included.

Information is also presented on City-owned overflows, which

are above and béydnd the PVSC overflows along the main interceptor and

i

its branches, and the importance of includingAa study of the effect of

these overflows upon ;he Passaic River, in addition to the PVSC Over-

-
|
i

flows, in future investigations.

Some conclusions concerning the significance of overflow and

‘i

pfeliminafy 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 in each of these four geographicai

y‘/‘\

areés are also included, following the introductory and general inform-
ation outlined abﬁve.

Following these reports are sepafatg sections discussing
estimates of total system overflows, as well as estimates of total
pollutional load contributions.

| The Appendix contains seventy-three individual overflow
extract reports, bound together by geographical area. Each extract
contains observations which are unique to the»particulér location, a
series of plates and tables depicting representative flow metering
(where applicable), and sampling results obtained during the course of
regorded observations at each chamber.

These reports are presented in varying format, as follows:

i
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1

v
3

The Ivy Street, Kearny, overflow report was developed in full narrative
style. The other reports were presented in '"Data Extract' format, vher:—

by the arrangement of the data follows the development in the comprehen-

2 I

sive Ivy Street report, but in "short-hand" or '"question and answer"

format, to facilitate data presentation. Where warranted, extensive

~
K '

plates were prepared depicting water qﬁality and pollutional loading

o
1

observations in the latter half of the overflow daﬁa extract reports.n
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 Closinp Act ions.
Overall conclusions and recommendations are contaiped in the

"Symmary Report upon Overflows into the Passaic River."

—

HANNEELREERJERE

10
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OVERFLOW STUDY AREA REPORTS

fhis section includes the summary of Overflow findings for
four gtudy 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 reglons within the
Passaic Valley Sewerage Commissioners Service Area. Because of the
extent of the indi;idual overflow studies the findings are presented
herein with the detailed overflow data extract reports included as

separately bound volumes.

11
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YNTRODUCTION

Work began with the inspection of the PVSC system, with coopera-

1

tion and assistance of line crews of the Passaic Valley Sewerage Commis-

sjoners.

-

Information (record of plans, etc.) -relating to the overflows
weré made availablé by tﬁe Passaic Valley Sewerage Commissioners. "Other
pertinent data were requested and made available by ‘the PVSC and member
municipalities, suéh as siphon details (under the Passaic River), plans,
profiles, and details of variﬁus 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 chambers. The survey

P

- CIEEN e ] TN ST RNIT N S L ) o b . 3
' ‘ I I Em i_"w‘iﬁlwﬁimv ‘Mh;ﬁ“i“ww i :m“in)w‘;h

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 infbrmation. The
condition of the outfall at each overflow was also noted (see overflow
reports) and recorded.

Additionally, tide pates, ianny, were insﬁected from the podnt
of view of condition and workability, as well as observation of pbssible
tidal water inflow into the chambers during high tide conditions. The se
observations were made during high tide conditioms, where applicable.
Data w;s gathered to provide information for the verification of exist ing

conditions and to provide the background to evaluate the effect of

variocus alternatives (conmclusions and recommendations).

12
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Recording rain gauges were installed 'at the Passaic Valley
Sewerage Commissioners' maintenance yard in Paterson, and addition-
ally &t £he lallington Pumping Staticn, and other locations in the
sefvice.area. Storm observations made during the study period were
used to determine rainfall intensity. and duration. Visual observations

. were recorded as to the total general effect of the various storms, as
an overview of conditioﬁs during various rainfall intensities and their
apparent effect onlﬁhe entire system.

A recording tide gauge was installed at the Saybrook Place
overflow in Newark. The instrument wés installed to obtain an accﬁrﬁte
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 overflw
employed in the PVSC system 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 regulitors
have a manual flap valve which may be closed, diverting all flow to
the river.

Under normal comditions, during high storm flows, the float
actuates the regulator, diverting all or part gf the combined flow
through an outfall line to the river, proyided that the regulator is
fﬁnctioning. Under normal drj 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

{s included in the individual report for each overflow station, showing

gradient conditions upstream and downstream of the chambers. The profile

indicates ground elevatiohs, manhole rim elevations, pipe inverts, out-
fall elevations, as well asipipe material, sizes, shapes, lengths, and
slopes of all l?nes. The overflow drawing for the Inactive overflows
usoally consists of Plan. view information only, since flow metering was
not required at these locations. Storm sampling waé performed at the
InactiQe overflow locations as required. Under normal condicions,iall
flow from the local interceptor totally enters the PVSC iﬁterceptor at
the Inactive locations. No overflow is diverted to Passaic River at
these locations, except during emergencies.

‘A master Overflow Inspection Summary is presented in Table 1,
summarizing pertinent recorded ovbservations concerning the»condition of
the regulator, the stop planks, the tide gates, the outfall lines, etc.

Flow»measuring and sampliﬁg equipment was utilized during the
study, consisting of a liquid 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 ﬁhich operates automat-
icaily or by manual cperation to relieve an overflow condition. An
inactive overflow is one that, génerally, has been taken ocut of service,

either by closure of a gate, or by an installed plug.

15
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. .BLE 1 ’
CveRFLow] i REGULAIOR SAND CATCHER TIOE GATE # | | TIDE GATE # 2 OUTFALL g o
. - Y Ot w
DESCRIPTION §'i wl9ela. R Nul. w alio wg| =
WPDES o ey %2l 3| 8| 988122582 813 | 2lela|glelo|5]8]. (800
N 22 |Bl| sl |3 |22(gagdigzloy8 e i Z|lS1Z)=z]|5|2]|8)%|28]a REMARKS
CHAMBER R HAR: Wzl e wl s e | Simiael X1ad 3|83 052 H
d feal W w o "2 x w = w|® =) J | JyEziED,
OCATION < o a o 3
rocars
!
KEARNY-HARRISON AREA: | - ' 4 S . ._!
008/E-001{ Central Ave., E. Mewark| x x x L% i x ' . x |x ‘ i x Ix |x Surcharge observed @ "'3_' above stop lag __.
New{Hamiltor) St., Pt | | Lo
010/H-001 Rarrissu x x x x ! I Ix 'i Yx x ! . x [ x |x Surcharge cbserved @ 2.5' above stop log
i i : Ve stop log
H ) ‘ ) ]
011/4-002| Cleveland Ave.,Harrison| x x x ' x x ! x x x | x Ix Surcharge observed @ 4.5' above staop log
i) : ; . : X hilcy . 3top o5 .
012/H-003] Harrison Ave.,Harrisom | x x x : I x ! x ' x x i x |x Surcharge observed € 1.5' above stop log
o ' l X T.G. #2 covered when building was buiit; -
613/H-004| Dey St., Harrisen x x x ;. Px. x. . - x fx oy x | x [x | Surcharge observed @ 2.5' gbove stop log _ __
014/H-005| Middlesex St.,Harrison | x R x x| x i _x L Ix x | x | x | Surcharge cbserved @ 1.6’ above stop log .
o - I I ) ! | Tide Gate 12 is broken off & stuck in Tide
015/H-006| Bergen St., Harrison x| x |Lofx x X x | i 1 _]x |x x| Cate Chamber: Surcharge @ 2,7' aboye
i ! i
[0167/H-007| Worthington Ave.,Harr. | x x x il x ! : ix % | x i fx Outfall partially plugged
‘ : | ‘ -ratl partially O
1
019/K-008| Bergen Ave.,Kearay x . x X : x NQNE- 4 x | x Al
o2 ! ; CG . 0 : X e e
‘ : : ! ;
’_OZOI.!(—OQIc Nairn Ave., Kearny x x | x x LX ingke Chamber x i : x | x fSurcharge observed @ 4.7 ahove sctop log i
- t
021/k-005| Marshatl st., Kearny | x| =] =i x| SN T N PO ‘ ] % |x x| surcharge cbserved € 3.0’ avove stop o |
N I . I
. ! I ! :
022/K-006| Johnston Ave.,Kearny x ‘r ; x x : _ o= x L X x I x | x | x | Surcharge observed @ 3.7' above stop log
. Ak ! . - ' - - TR e ——
r | : ‘ ' '
_9&]_/!5—007 Lvy St., Kearny x x x x |}-—.--?IONET——— x (%) | x ! x !‘Su:charge observed @ 5.8 above stop log
| i 1 Actual location where line erpzies into Frank's
024/K-008} Bergen Ave., Kearny x| = fone, x D] b PP Kb e = j0reek not established; Surcharge €6.6'atove 5,5
025/K~-009| Tappan St., Kearny x ! I 'S F ioNEi x x . x |x x | = .Single regulator for borh locatrions ’
- - .- _ f i ! ' ! { ' TOutfalis jein to ocne common pipé Eefore.éﬁbtyﬂ;
026 /K~010{ Dukes St., Kearny x g% v tx ; : x : x |x : x| x Jintv Frank's Creek (surcharge : 5.7' above §.L)
- - o Py - et a : -
! ; ' | f i
S - - i . + . I ¥ - - 4 -4 - . E i - Ll - -— .
L |veaex anea: : . - - |
: | an { ; "Stop logs located in Diversion Chamber (yam)
1028/N-001|Verona Ave., Newark x x x ! x -_-n-—DIJONE+-—_-! 1x x x ' x Ix Ix urcharge observed @ 1.2' above stap log
; ; i ke : ; ; l : Stop logs (brick wall) located in
029/8-002]Delavan Ave., Newark x x VX dx ;-——-NONEJ.--—-l = ~p===pr-—NQNE-+ x ! | x Diversion Chamber
1 : . i M
|030/N-003| Herbert P1., Newark x| X ! x jox i I i NQNE A x x
UL URIDALE Ty Newar ‘ P . A s ! | X _
031/N-004) Third Ave., Newark x x 3 l x | l l x 1 N x E X ] X ;
D e e vwsme 1N CHAMBER. J.u. = SL0p Log  M.H. = Manhole ?

T.G. = Tide Cate
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TALLE 1
QO VERFLOW| E REGULATOR SaND CnTlCHER . TIOE GATE # | | TIOE GATE # 2 QUTFALL % o
DESCRIPTION §._ w w lw @ a wal ¥
z! w o} a |l (YW w|w® s afl w u a "] a LS =
NPDES OF w Y wi 1@ | wlowi? aiZald o] 2| o]l e e &
ne ramoER AR R - R E A A A AR AR A R AR AR AL TN REMARKS
(=4 = . T =|o
LOCATION AR F E’ g g |82 &Eﬁg 239’ E § S|ele|sl=y8|2)2], L B
. ol 0 I Il O P P il A el el B B B B A N '
1032/N-Q05] Fourth Ave., Newark | x_ | | . x X_x_ b4 - AE L A - x == SR P B % & . Surcharge observed 8_.5.9) ahave zzap .Lng_ —
? There are a’ total of 6 Tide Gactes
1033/N-006| Clay Se., Newark. | = x | -NANUAL-~ | x| oo-PNONE-——- X. pungl opey x jon jytep |x Jx = - Surcharge observed @ 6.3 sbove =icp log-—-
l Sand Catcher half full of epaxv—L.r.s sugstancr.
033/8-006F Passaic St., Newark [ x| Jda Lix [ |x x i . lx. x| x i -7 X ] ¥ | % |.Surcharge observed 8 2.5' above -otop log,
" ]
'1034/8-007] Orange St., Newark I x x |x : ~-NOQE~--+ x i X - . _
025/84-008 Bridge St., Newark x Sgx =L X } |- F=r—r-NOJE l = x i x
i S, i e
) . ' :
1036 /4-009| Rector Ss.. Newark .. Lx | ...|. |. |x . |x {x [ x . Lx E S N x x : — . A
. i - [
037/N-010| §aybrook P1l.,Newark | x |. o e MVAL-r~ L x FBROKEN. 91.'}:-1_. egx A _d x| | d. - [ EF xR R, e ——
» *k o . ! ! No Sand Catche.r at thxs loca:i.c
038/N-011 City Dock, Newark g x] . A U N A - _T""""‘?_ONE.'!'_"I x L] e x x| ; x_ } x | x | Surcharge ohserved @ 2,4' aboye :z:p log
1039/8-012] JTackson St.,Newark x x X X, ' ' ! Ix . Clw x ' x ¢ x x| Surcharge cbserved § 2.5' above r=:p log _
1040/¥-013 Rolk Sk, Newark X - x _ x ix. ' -, x {x_ |x ved
041/8-014] Freeman, St., Newark x x| . x x G x px | x | Surcharge observed @ 3.2' aboye 3:2p log...._.
1
074/Y-001} Untan Oytlet, Newark | x | | b--HANUAR--- St e £ SN { L % (NS U . e
H ]
\ 1
r_, _— e s Lo - . " . R PR e - O F - . D . . - " . L eeemmm— e
P b ;
M 1 i :
KEARNY-NORTH ARLINGTON BRANCH: [ 4o U DO : N S I .
017/k-002] Washington Ave.,Kearny | x ‘ x x| = INE = x L |x
B ) . ( ! o
018/K-001f Scewart. Ave., Keagrny x . 3 % ix I b= NQNE- X % Outfall partfally plugged -
] ! O ) ! J : ' —
071/R-001! Woodward &ve., Ruth. Lol | x .T.'“L,D.NE‘ =~ [NORE ,-"ONE_-.-} x, [, N x foe ix N Y R T
T owk . ] . . ———
. ‘ " i . )
1072/R-00 Piexreponk Ave.,Ruth. 1 .x | Lx k--<BONEf--- ,DBJ#-_ -F-HON_--; cax il x L s .4'_.__', B - R B S S [
. ) i , . . Stop logs‘ {brick dam) located in
1023/R-003) Rutherford Ave. . Ruth. .| x | . .| x  f---BONEd---] x _,—:,—-F—unuz_‘,_. e s e ik LSS I3 Piversion Chamber. N
1003, . _._ | Yanracaw_St,.Clifron 1 x |- = DHET——: ME- NDNE-—I . x [ . Hanual slide gate controls averfiox . ...
t £ 13 l . .
|04 .. . .} Yantacaw P.S.,Clifton.. x |. e NONET=—~ - —+~~~NONE x. x Manual slide gate [ 2
North Arlingtsn Querflop T N } I gate contrals overf ox T
Q06 Chamber, N.Arlington oLz | bo--BONEf--- onT---L-No o il SR 3 X I,_x _i_ x X, |- OQuetfall coyered with defris . e e
]
L2 g
NO FLAP VALVE PRESENT IN CHAMBER ’ S.L. = Stop Log M.H. = Manholl e
T.G. = Tide Gate :
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TABLE 1 . .
overFLow| @ REGULATOR SAND CATCHER TIDE GATE # 1 |TIDE GATE # 2 OUTFALL g a
w
DESCRIPTION w @ =
© ug’iﬁsasw?ﬁ?” HEARS 9l siele] {85] 2
NPDES QF w 3 wl 41 % $1e¢|2al22]2¢la &) a z g atsle w «| 51 & ¢¢z T
ne CHAMBER 2l tBul = xlo}isisalfE|fZlwd)s |2 ajs|Z2iai818]%|38]2: REMARKS
[ S5 fge] « w x boa el w i « < “w x = in o ol =1 w U Ss
LOCATION Sl el w | g lwlo a2y | wl2lelSf2]s bl I I 2
z |y RIS 50l 0 Dol (= IS B B A -2 e (- R -0 IS IR -3 g
F = [P e (Y z z 3 =
GARFELIHALLINGTON-PASSATC ERANLH;
[127/1.-001 [Lodi Force Main, Wall- | _ ex } | FNONE~ it ot diymeen S EWF. bl 2 L L x4 ) 24"_Gate.Valve op oyerflow Mre _ . __ . |
p69/Q-001 |Passaic Tail Race, Pass)| x . - ONEP--r. e -~ —{ NO x | x . Manual slide gate controls overiiow |
) . 8 in. outfall line plugged-actuz. outfall poing
70/Q-002 JDundee Island, Pagsaic | x e | T oNONERS-- tro—t—==] NONE~-~} x x .- .} . {oever logated-must be covered wic: debris____ |
Garden State ) .
h09/G-001 lpaper Company, Garfleld| . |x ==—HNONE[-- r-N0HE" o] = 0 | Manually operated bypass_overfler _..__
o3 ... . JWalliogeen P.§.,Passaic x 1 - NONE—— L -~z =] NON| * x Manual slide gate controls overflzw |
i |
ASEERSRS P ORI U IR S R o R T e e e ]
PATERSON AREA: Cq- JUURS S T NN SV SUOY SURN SR SN I UL RPN VR (AN SR SN SO SR
oo - {PARERH REA [ _1 ) I .L F T The "outler of T76. Chamber #2 is controiled 137
N64/P-023 |Second Ave., Paterson |x [ | .. [x_ L. . fx Ix 4 D £ I x| & _fx {x ] _jand set of stop planks vhich are set at a __ |
: : i ‘Thigher efevdtion” chid Thése in S:-: Catcher.
. | Surcharge has be b - . v
- x x | x x {x B en observed at a- 2
Qﬁj.LP_Q.ZA Thizd Ave.. Paterson  Jx . cepE b L L |, AE 4% N erom M.B. Ring,  ——
. : . '
b&ﬁ.LP.-.-S)ziIgn;b Ave., Paterson JE T D N A E e T | N R © TR RN I 2 S R U SUR A ST e
: i . . |
P67/P-026 [Tuentieth Ave., Patersoq x | | | x| x Lo o e of 0 gx x | x -
] *k e
PE6/P-022 Maxker Sr.. Paterson . jx oo fx | jx {  fx eeefONBoone | fmmegees NONBoeobeempoemfoxo g 1 Jx | 1Stop logs located in Diversion Chasber
! i |
D42/p-00) lewreds P1l., Patersen x|} Jx_io.l ok Db e NN x| TR T O
P43/p-002 Pulberey St., Raterson [x | b L lx Lol g SRR I DR E x x fx Surcharge observed at M.H. Rim elevarfon |
' . | .
i i | Surch. b d | ievation -
44/P-003 M .Broadway, Patexrson x X x X . F S SO & 2 x x |=x ) urcharge observed at M.H. Rim elavation
Q—IR““f'" QACHAY, PARSESOL L. X fa} e A B SRR SR IR SRR S S l 1 B Ouffall covéred With debfis. =~~~ — ~==
D45/P~004 JBank St., Paterson . |x i | |  |x x 2P | SN S o=l = Surcharge observed @ M.M. Rim elevarion
a6 /p-005 fBridge St Peterson . |x. | L .| da ). fx m | ir f Y E T TURT + 0 4=, . |=x |= |. |Surcharge observed 82.0’below Rim zlevarion |
D47/P-006 Moncgomery St RParersonfx | | o= | be B Lo L e L 1wl o =g |x |x | | Surcharge observed @ M.U. Rim elevation .
i
] ; Surcharge observed €3.2'above stoe 1
D48/P-007 atergon. . Jx_| _J . b SN QU SN - S N U ¢ x| L ooyl stop iog
— | = ! Dutfall =6 Iov That it Ia covered vith river
p49/P-008 [Franklin St..Paterson x| _ ) b [x ! __lx x| —edx L Ix o dx SiLt.  Surcharge observed €3.0° adove atep Log |
D50/P- en.St..Patexsen .. e oL (x| . x oy ., L= x x = Surcharge cbserved @7' above stop iog |
{ ' -
1 5 .
! i , : ' Surcharge observed @5' abo 1
PS1LP-010 en St..Patersan.. _fx b foo b ool fx o fx o fxl 0 RN RV b U IR SR B S IV S A Rk b &e ec €2 above stop lox . _ |
! i + 3 Oiicfall partlally blocked with riwer material
In52/p- e ..Raterson. .| x._ J R S SR X i J x ; x | . =x.0.. x| dxl Surcharge observed @5' above stop log_
. m= Me ranc vALVE FRESENT IN CHAMHMER . Sobr 7 Scop tog F.H. = Manhole

T.G. = Tide Gate
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B ARBRREEREERERERAREERRENEN
OVERFLOW INSPECTION SUMMARY:

OVERF LOW -4 REGULATOR SGNO CATCHER TIOE GATE # 1 [TIDE GATE# 2 QUTFALL g a
w
R w o
DESCRIFTION gE NI T ., - o & ‘J wg| =
NPDES oF w lwlPw]| a2 |82 el Bldlz]2]3 |2l jw ! 28] |%]2%
Ne 2 2zel S|zl |9 salFdIzzG8le sl 2 sl E1Zle 8% <]iE|as REMARKS
CHAMBER e Bl e | w | R 27 el i e | Xl a]leix1a]l31S]12fwl|68]98
Ti o |2 lEd|wialuidtlawegleny e | w2 |lw)3fvlg S| ajzEls3
LOCATION z ju 2 g 4 ;Egojg Tzla = % a3 S S 3 sl e | Q2 ;
= = s [ x A 2 8 =
East Fifth St. FPatersonl x | __ | x x Jeo ) Clx L X, W T x .- x ]z } | Stop logs located fn Tide Gate Chazber |
rO_;{-_/P-O;_! East Eleventh S5t.,Pat. | x x x ) )= x |_ x ] x x> o -
|
055/P-0L4|East Twelfch St.,Pac. fx [ | . 1= = |{x | . | mebeod BB et x | | x
i T e e
1 .
056/P-015)5.U.M. Pack, Paterson | x x {x |x . ~=~f-NO§E: samanes 3 N2 | Oucfall was opened up on caverfa
057/-0164torth Wege St.,Pat. | x ~— [NONB~—— x [x - x Lo pxdb L [ x) x |x  Surcharge observed @ 2.5' below Rim elevation |
- H L} " .
058/P-017| Axch St.,Paterson | x | _ | _ f-o-[NORH-o-dx x v x Lo k= dx b px|x Surcharge observed at Rim elevatioz
X : . ' Sand Catcher outlet to T.G. Chambars pluggéd -
059/-018] Jefferson St.,Paterson fx | | _ |-~ NORB-- ' Lol x| - p= % . )x|. Jouith masonzy plug. Oucfall coverzd with debri
i ] : Sand Catcher outlet to T.G. Chambers plugged
060/P-019} Scout St. Paterson ) x | | ]---INONE-~- i TIDE GATES BROKEN- | . | x . x| |x | _}with masonry plug. Outfall covere? with debris
) : | | | ; 1 Sand Catcher outlet to T.G. Chambe-s plugged
1061 /P-0201N.5tratght St., Pat. x A == INON§--- | _ e b |x x i lx x| | with masonry plug. T.G. 162 have een removed
. : : i :
062/P-021{Bergan St.,Paterson | x . FQ»“ - e s o dx i, iz |a.} | surcharge observed @2.6" above sco; log
063/P-022 Short St.,Paterson x | ] . |7 |NoRE— f x t x i x =
007 _ |hugson St..Paterson kx| | L1 lx | _. . Lo =iy | xx]. | Svecharge observed € Ria elevation
, L
AR FEADISOIDRNE S U DU SR S AR S T (= ¥ . e e e L
: 1
. - I S - N — i - e e
i : i
S 1 - [ = b | . - N
) i :
! ‘ e e e e ]
‘ 1
[ (U - b . oy - —
1
——— — —_— - - .- - SR
. i
JEUPRESNRUNN WU SUNIY W l_ o T e — _l_ G e enfeen e - - —
: T ;
e i all —_— _— - - - —] ————— — e — e o b oo — = = meem w S A
i P
. - —_— - — - . N ' - s - - - ——— - -
A IR N S - I[_ I : i i U
T — o - e — - - - - I LS B . . e e . P ..__-__._..._.‘_.._.__{
'S.L. = Stop Log M.H. = Manhole
*% NO FLAP VALVE PRESENT IN CHAMBER T.C. = Tide Gate
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Sampling equipment consisted of an automatic type, battery-

" pperated unit, equipped with a vacuum pump to obtain discrete 500-
milliliter samples over a pre-set time cycle (one composite sample every
fifteén minutes), up to -2%4 composite samplés per cycle.  Samplers were
imstalled at all overflow locatioms, Active and Inactive. The results
of sampling may be found in the Appendix to each individual overflow
report.

Liqﬁid level recorders were installed in the Active'overflow
chambers, with the level-sensing probe for each device positioned at
the elevation of the crest of the stop logs (or diversion dams). Wiere
stop logs or planks were removed, the meter probe was set at the level
of the invert of the opening to the dutfall (above normal flow levels).

Whén the lével of flow in the overflow chamber rises above the
jevel of the stop logs, overflow to the river'occurs. Meter readimgs
were obtained whemnever the fiow.reached the stop logs. When the out-
fall was surcharged, flows were approximated using alternative hydraulic
analysis (i.e., orifiqe flow, etc.).v

Adaitionally, gpecial surcharge devices, called ''surcharge
sticks" were installed in the overflow chambers, in order to define
peak overflow conditiﬁns. These devices, protected wooden shafts, coated
with a special paint, are enélosed in a length of plastic pipe, opm &t
the bottom to admit the flow.. These were installed vertically in the
manhole or overflow chamber to determine high water marks during attual

surcharge, or high water conditions. The high water condition lefi

20
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visible marks on the.painted stick surface inside the protective ﬁipe
sectiﬁn, recording a peak flow level during the surcharge conditions.

Sampling of water quality was achieved either automatically
in eéﬁb chamber, or manually where necessary, with a remote sampler start
probe set at the crest elevation of the dverfiow stop planks or dam.
Discrete storm samples were cobtained automaticaily, when the flow level
exceeded>the stop'plank/dam elevation, at 15-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 Sclids (TSS), Chemical Oxygen Deménd
(con), and_Biochemical Oxygen Demand (BOD), as well as for other parémeters.
Results of the analysis are included in the Appendix o each report. The
results of. a typical analysis for a rainfall occurremnce of represeﬁtative
significance are also included in the Appendix of each overflow reﬁon.

In ﬁumerous_instances, simultaneocus metering and. sampling were
obtainedlat one or more times during the course of the study, at‘particular
everflows. Graphical presentations in each overflow report depict such
simultanecus results. In other instances, it was not possible to obtaim
a simultaneous correlation of metering and sampling information in ewry
instance. This situation is predicated on the following: vagaries of ¢ he
weather, time constraints of this study, and the situation where vali
sampling results may have been obtainred, but no corresponding simultaeous
metering results were obtained due to various causes. These causes 1

turn may have been due to the interference of tidal intrusions in the

21
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ndition at the metering

overflow chamber, creating a standing surcharge co

{gcation which is not truly indicative of a "freeboard" overflow condit ion,
the absence of sufficient overflow level to produée a meter reading.

poésible meter malfunctions, etc. In other cases, valid metering resul ts

were obtained, but no corresponding simultaneous sampling results were
obtained, again due to sampler malfunctions, etc.

Where it-was not poessible to obtain 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 particular

rainfall occurrence, coupled with sampling results from an overflow due

to a comparaﬁle rainfall. The comparability of the rainfall was based

/&\

AEEREBEEREBEERERA

on such factors as total amount of rainfall, duration, pverall intensity,
etc. |

Metering charté which registered as blank during rainfall
conditions were obtained in some instances and bore out. the absence of an
overflow occurrence. This absence of an overfléw condition was also
verified by actual visual field observation, at times, throughout the
study peried. 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 Rivér. 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 conditien.

22
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Included in the Extract Report appendices is a plot-of overflow
rates versus time (levels over the stop plank)., Theaverage overflow
rate (Hillion Gallons per Day, MGD) and total volume of éverflow (Millions
of Callens, MG) are also shown fﬁr each ovarflow. The corresponding
hourly rainfall intensity is also shown, plotted against time. The
graphical data for a partiéular,overflow also includes a calibration
curve, relating height of flow over étop 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
std§ log elevations.

In some cases, overflow conditions are modified due to tidil

levels causing a closure of the tide gates, preventing active free over-—

o

B E I B B R B ‘ B B = 3

Vflow conditions, and causing chamber surcharging. In other cases,
particularly in the Paterson area, meter readipgs,(uhich were activated
due to surcharge of the PVSC trunk or branch interceptor) were discomted,
because a '"free" overflow condition did not exist.

Where repeated surcharge conditions were encountered and
samplers were inundated, it was necessary during those rainfall conditions
to place samplers on ground level at certain locations to manually
ac;ivate the sampling cycle.

The graphic presentation of pollutionél loading (where applicamble)
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 charatex 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 Tnactive) 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
ted in tabular form for each overflow (see Appendices).

This baseline analysis defines the water quality during pericds 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 OQVERFLOWS

Extent of‘Areé and Peak Overflow Rates

Twehty;eight active overflows Qere studied and observed in the
city of Paterson area. No inacti?e overflows were observed in this
reach of the Passaic River; which extends é distance of aﬁproximately

y'éix miles. The twenty-eight activeboverflows serve a total tributary
area of 5,100 acres, all of which are served by combined saﬂitary and
storm Sewer systems.} The majority of these cverflows isiactivated at
such times that the combined sewer systemé, tributary tovtheée,chambers,
are under storm flow conditionms whén_rainfall occurs. All of the opera-
ble overflows are éctivgted 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 conventional design

for small drainage areas, which normally ranges fromrabout'l.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 inédequaﬁe.
The measured average daily dry wpather 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, is

about 51 Million Galloms per Day (MGD) during dry weather months. This

compares with a theoretically determined dry weather flow of 35 MGD.

25
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Duriﬁg wet weather months, when the ground water table is
high, the average daily dfy weéther £low (when no rainfall occurs) was
found to be about 64 MGD. Ground water infiltration is approximately
29 MGD in the City of Patersgn system during a period of approximate19
geven to -eight months of each year, and 16 MGD during dry weather months.
This infiltration is.attributed to the characteristics of the combined
séwer svystem, which was constructed many decades ago, presumably so as
to permit ground watef-ent;y into the pipelines. Therefore, the removal
of infiltration in‘avcombined sewer system may be found to be both
difficult and costly, as well as ineffective.

The total estimated length of combined sewers in the Péterson_
area is appr&ximately 155 miles, or about 820,000 linear feet. It has
been estimated that the édst of construction to provide a separate sani-
tary sewer system for the City of Paterson would be épproximately $185
million. Under such a separation plan, it has been assumed that ghe
existing combined séwer 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
necessary to install new house cpnnections, extending at least from ihe
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 as two to four acres.to as large aé
1,487 acres. Theraggregate cﬁpacity of the combined storm sewér pipe-
lines, which serve these tributary areas, has been estimated to be about
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 pipeg from the chambers to fhe river has been estimated to be
‘about 1,800 MGD. This is équivalent to.about 36 times the ave£age daily
dry weather flow (essentially sanitary and industrial wastes) in the
system. ' In other words, under conditions of-a heavy rainfall 6r sevére
storm, where the storm water runoff would inundate andlsurcharge‘the

entire collection system, a flow of 2,500 MGD, or more, could conceivably

enter the twenty-eight overflow chambers, with the probability of a dig~
charge into the river of at least 1,800 MGD, but coﬁceivably more under
surcharge conditions and, of course, this could approach the 2,500 MGD
capacity of the incoming lines to these.overflow.chamberé. The overflow
into the Passaic River is reflective of the combined sewer flow which
cannot be carried by the PVSC interceptor sewer.

It will be noted that the interceptor sewef in the 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 accommodat-e
the maximum storﬁ flow r;tes which occur under severe rainfall conditiorms

in the combined sewer system of Patersom.

28
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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 ﬁhe,overflou,
the measured dry weather flow under gseasonal conditions, the estimated
capacity of the storm sewe?s'tributary to these areas, the estimated
overflow capacity from these qhambers 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 been made of the theoretical volume and peak flow '
rate of discharge frém‘the overflows in the Paterson collection system
based upon rainfalls of various intensities and duratioms.

.A total rainfall of approximately oné inch results in atotél
volume of water accumulation of approximately 138 MG of storm waterovex
tﬁe 5,100 acreé. With the drainage area known, and giving due consﬂefa—
tion teo controlling factors such as rainfall cohcéntration, runoff, nunber
and location of catch basins, storm sewér efficiency, impervious aras,
and otﬁer relevant factors, the storm water runoff or entry into tht
collection system can be estimated.

it has been estimated that only twenty of the twenty-eijht
overflow stations will respond to a rainfall éf one inch occurring in a
24-hour period, or at anlintensity of 0.04 inches pef hour.

0f the portion of rainfall which is intercepted by the om—
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 blance

29
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TABULATION OF FVSC OVERFLOWS IN CITY OF PATERSON AREA

Estimated HMaximum
Estimated Maximum Peak
Maximum Qverflow Recorded Maximum
Discharge  Tributary % of Area DRY WEATHER FLOW = Storm Capacicy Overflow Overflow
Overflow Permit Area with Combined Dry Weather Vet leather Capacity to River to River Observed
Location _Numbex (acres) Sewers Mouths {MGD) . Months (MGD) (MGD) {MGD) (MGD) Q9]
Curtis Place 042/P-001 965 100 7.85 2.35 285.0 175.0 17:.0 1.3
$.U.M. Park 056/P~015 46 100 0.12 0,28 18.6 18.6 19.5 AR
Mulberry Street 043/P-002 4 100 ‘ Neg. Neg. 22.3 13.0 9.7 0.9
West Broadway 044/P-003 4 100 n.o7 0.11 5.1 4.0 7.8 0.4
Bank Street 045 /P-004 4 100 Neg. Neg. 6.5 8.7 -— R
Bridge Street 046/P-005 653 100 0,17 0.33 185.3 57.1 39.5 0.2
Northwest Street 057/P-016 (283) 100 (2.00) (3.00) 303.6 574.0 90.0 5.5
Arch Street 058/pP-017 ( 32) 160 (0.15) (0.17) 6.7 6.7, 15.0 0.6
Jefferson Street 058/P-018 { 38) 100 (0.18) (0.20) 10.0 —=mid) - —--
Stout Street 060/P-019 {1%) 100 (0.08) (0.08) 10.5 )] —-—— -
North Straight St. 061/P-020 { B2) 100 {0.39 (0.&3? -35.0 26.0 -— -—
Hudson Street ‘007 - 45003} 100 3,613 wu2tS? 16.7 16.7 18.5 5.3
Montgomery Street 047/P-006 667 100 2.83 . 3.84 220.0 220.0 44.2 5.4
Scraight Street 048/P-007 121 100 . 3.84 1.80 16.5 66.5 57.0 1.3
Franklin Street 049 /P-008 2 100 Neg. Neg. 4.2 7.6 -— ——
Keen Street 250/P-009 11 100 0.33 0.69 ; 7.6 10.3 18.8 .6
Short Street 063/P-022 32 100 0.51(2 0.86 (2 49.3 35.8 3.1 0.7
Bergan Street 062/p~021 11 100 a.07 0.18 4.2 15.5 6.4 1.9
Warren Street 051/P-010 81 100 1,40 i.88 60.0 9.7 11.1 1,2
Sixth Avenue 052/P-011 50 90 0.09 0.11 11.2 18.5 18.8 ——
East Sth S5t. & 5th Ave. 053/p-012 10 100 .13 0.13 5.9 6.5 11.5 0.4
East 1llth SC. 054/P-013 104 100 0.8¢ 0.89 42.7 41.9 46.0 5.0
East l2th St. & 4ch Ave. N55/P-014 19 100 0.27 0.28 57.0 57.0 12.5 0.2
Second Ave. 064/P-023 - 45 100 0.354 0.33 20.4 29.7 13.1 0.3
Third Avenue 065/P-024 73 100 0.75 0.40 29.7 60.0 20.8 0.7 :
10th Ave. & 33rd St. 066/P-025 699 100 5.34 6.70 389.0 ‘113.0 91.5 6.6
20th Avepue 067/P-026 96 100 0.13 0.14 155.0 11.4 16.5 0.3
Market Street 068/P-027 1,487 100 13.60 16.20 540.0 223.) 91.0 14.8
Othex Arxeas (tributary . N
to interceptot) 5¢ o
TOTAL 5,100 39,43 49,32 2518.2 1826.5 693.3 94,01

L2 1 R Fran Bamatenns

(E)Iﬂtluﬂes (.34 MED from Prospect Park
(N

Hudson Street inciudes Northwest Street, Arch Streer, Jefferson Street, Stout Street and North Straight Street

4
( )Ontfall plugged with dehris and huried
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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 been estimated that approximately 6C to 75

MG will be discharged into the Passaic River, while the balance will be

. . ._ M.
f B

delivered through the interceptor sewer lines downstream for treatment

l

and disposal.

Assuming that a 1-inch rainfall occurs in approximately six

l
!

hours, which is a storm of higher intensity, namely, 0.17 inches per

hour; {t has been estimated that approximately twenty overflows will

‘
A
'

atill 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.

o

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 overflﬁw into the Passéic River ﬁnder this type of
storm flow co#dition will range from about 68 to 83 MG, with the balance
conveyed dewnstream for treatment and disposal.

' When a rainfall of two inches occurs and deposits 276 MG of
water over the 5,100 acres (as contrasted to ohg inch as set forth
above, under variousytime—duration conditions), and when the total storm
water estimated to be handled by the collection system is from 138 to

166 MG, the following estimates have been made of overflow iﬁto the

Passaic River:
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Time Duration Estimated
of 2-Inch Storm Overflow
24 hours ’ 120 MG to 150 MG
12 hours 130 MG to 157 MG
6 hours . . i34 MG to 162 MG
1 hour | 137 MG to 165 MG

nverflow Measurements

During the period of study and observation of each of the
-wenty-eight overflow chambers; approximately forty to fifty rainfalls,
Depth-recerding gauges were-installed in

~r more, were observed.
rwenty-five of the'chambefs (the outfall line for ;hree of the chambers
is bri;ked'up) and measurements of overflow were made at each of these
chambers for several of the rainfall occurrences th;oughout the period of
study. By installing temporary continuous-depth measuring equipment

in these overflow chambers, it has been possible to determine. generally,

the extent and duration of overflows as related to rainfall. Likewise,

~ 5v installing sampling equipment, it has been possible to obtain samples

ana to conduct tests of the overflow to determine the extent of pollution
discharged into the receiving stream when thesé overflows occur.

The resulté of thesg studies and measurements indicate that
he maximum overflow to the river from the twenty—eight chambers during
this period of study was approximately 700 MGD. These overflow rates
were found to be of short-term duration and do not reflect the volume of
discharge into the river.

The volume of discharge from the twenty-eight overflows was de~-
czrmined to be about 54 million gallens (MG) during the period of study
and‘observation.

]
s
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1t would appear from the results of this study that overflow

occurs at-approximately twenty overflows when the r;infall intensity

approaches oT exceeds 0.08 inches per hour. No overflow was observed or

measured at seven overflow chambers, and it appears that these chambers

can be eliminated without any detrimental effect upon the operation of

the collection system, OT in increasing the overflow discharge to the

river.

Iin general, 1t was found in the Paterson area that, within a
short period after tbe beginning of a rainfall of modest intensity,
overflow occurred at most of the’overflOW chambers. Thig overfio&
would continue during the entire period of rainfall and would terminate
shortly after or at about the same time as the rainfall would stop.
Thus, the overflows are frainfall—sensitive," and it can generally be
stated that the overflows were of short-term duration, and were felated
directly to the time of duration and intensity of the rainfall.

The exception to the foregoing was the Market Street overflow
which was initially found to be operative on occasions during peak daily
dry weather flow conditions. .This was attributed to the limited carry-
ing capatity of the interceptor sewer in the Paterson area, but the
overflow has been eliminated by raising the overflow weirs in this
chamber-.

Interceptor Capacity

The location of the interceptor Sewer and the location of the
twenty-eight overflow chambérs along the Passaic River in the Paterson

area are shown on Plate Z.

The interceptor sewer which is located in Paterson not only
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it

serves as an outlet for the City of Paterson, but also provides an

outlet for Haledon, which has an average daily flow of ;bout 1.0 MGD;

E “ "
-

for Prospect Park, which has an average daily flow of 0.3 MGD; for

Hawthorne, which has an average daily flow of about 2.5 MGD; for Fair-

lawn Industries, which has an average daily flow of 0.26 MGD; for Glen

[

Rock, which has an average daily flow of 1.0 MGD; 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

b A e

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 PassaiclRiver in

! Paterson has a capacity of approximately 20.8 MGD, increasing to 35.9
MCD immediately downstream of the Lawrencé 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 midpéint of the interceptor in the City at
10th Avenue and 33rd Street. Immediatel& aownstream of 10th Aﬁenue,
the capgcity 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 City boﬁndary line.
The ‘Venturi meter capacity is reported to be 76.0 MéD; 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.

35

TIERRA-B-007824



ELSON T. BETLLAM ASSOCIATES.INC.

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 attributed, in part, to the rainfall occurrences

4
1

.
.
-

>

during the study period and the fact that about twenty-three other over-
flows are located within the City of Patefsén sysﬁem. These overflows
discharge into the Passaic River, and the facilities are not a part of

the PVSC system. B;sed upon the studies and observations, it is possible ’

to make projections of what the total system overflow might be, under

e
.

. -M . J ﬁnﬁmmnﬂrmnuﬂwlﬂ mﬂmvvﬂﬂ—m—ﬂr— J_ﬂ

more severe rainfall conditions than those which were observed during

the period of study.

The most important discovery made during this study period was

P

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

) sioners system.
Commission ! t

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 stofms
directly to the river. It has been estimated that this outlet pipe can
carry a combined storm water flow of épproximately 120 to 150 HGD. Ob-
_servations made at this chamber indicate that this overflow is automati-

cally activated at each and every rainfall, with intensities possibly

e
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as low as 0.04 inches per hour. These overflows generally pre-vail

Pl during the entire rainfall period. It is-suggested that a study be
. ’ made of this overflow, in conjunction with the twenty-eight PVSC over—
-_ fiows, to establish not only quantity and quality but, more importantly,
aal | to.determine how this overflow will be handled in connection with the
- . imprqvements to be provided in .the PVSC interceptor sewer system.

- ‘ In addition to the foregoing major City of Patérson overflow
l 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 thése ninefchatﬁbers is
102 inches in diameter and extends from the nine chambers, which are

located at Trenton Avenue at the intersections of Maryland Avenue,

—

I-‘lo-rida Avenue, Illinois Avenue, Michigan Avenue, Twenty-Second Avenue,
Twent_:y-’fhird Avénue, and Twenty-First Avenue, as wel]l as at Maryland
Avenue and Vernon Avenue. .The estimated capacity of the outfall pipeline

is 150 to 200 MGD. While detailed observations were not made at each

and reports from the field indicate that éssentially 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_C‘it.y.of Paterson'may have as many as thirteen
or more additional overflows or intercomnections within the City system

! . of the nine overflow chambers during storm flow conditions, observatioms
which are frequently discharged through overflows during storm flows.
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it is suggested that fu;ther investigations be conducted within
the Ccity of Patersom collectiod system to establish, insofar as possible,
the locationé of these interconnections, and to ascertain the effect of
such overflow upon the Passaic River, This study should also provide
for the means of correction whi;h should be coordinated with the proposed
- P‘VSC improvementé. |
It is our opinion that the PVSC overflows which were observed
and measured during gtorm flows at the twenty-eight overflow chambers
represent possibly an amount equal to the total overflow occurring in
the City df Paterson area from independent overflow chambers and pipelines
hereinbefore constructed by the City of Paterson. In other words, in
lieu of an overflow diséharge during a storm of about 54 MG as observed,
it is possible that the éotal system overflow may be twice this amount.
It is suggested that studies be undertaken, as necessary, to verlfy the
existence of all 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 Overflow Chambers

A brief description and analysis of each 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 avergge
daily flow tributary té this chamber was found to-range seasonally from
7.85 ﬁGD'to 9.35 MGD. However, it must be stressed that this includes
the dry weather flow from Haledon which was metered and foundito range
from approximateiy l;b'MGD to 1.3 MGD.> Thus, the ﬁet er Weather flow
from the City of Paterson Combined Sewer District ranges from 6.8 MO
to 8.0 MCD, indicative of high infiltration in the area. The conﬁecth:n
from Haledon passes through the City of Paterson combined sewer coileftion

gystem before it reaches the overflow chamber.

Under storm flow conditions, when the combined sewerlsystem is
handling the storm water inflow,Aéverflow occurs into a mill tail rae
near the overflow chamber'whi;h discharges into the Passaic River.
Measurements and observations were made at this chamber beginning on

December 7, 1974 and extending through Jume 13, 1975. ‘During this

|

period of timé, 37 periods of rainfall occurred and overflows were
observed or metered on 25 occasions.

It was oﬁserved that while overflows were frequent, the volme
of discharge into the river was not very great. Measurements range fiOm
a low of only 0.1 million gallons to a high of 1.3 million gallons. PAak -
rates of flow were found to be about 20 MGD and occurred for short

periods of time during the maximm intensity of rainfall. In additio»

the City of Paterson has constructed storm sewers in portions of the

I _ 39
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Curtis Place_ collection area. These storm sewers were constructed to
alleviate flooding in the Hillerest Section of the City and to serve as
relief to the combined sewers 'discharging_ diréctly into the Passailc
River. There are eight overflow connectians to the storm sewers in the
Curtis Place sewer dist_:rict. These overflows are located on Crosby
Avenue, Richmond Avenue, Linwood Avenue, and West Side Park.

Based on t‘r;e foregoing results, it is esti;nated that an
mlxer.flow will occur at the Curtis Place overflow chamber 50 to 60 times

per year, based on rainfalls occurring 70 to 90 times per year. ‘

The dry weather flow at the Curtis Place Chamber was sampled

and the results indicated primarily domestic sewage combined with soume

-

i . § ) ,

industrial waste. The BbD was found to range from 120 mg/l to 495 my/1.
The TSS was found to range from about 60 mg/l to about 300 mg/1.

The quality of the overflow was determined as a result of mny
sampiings at this station. The BOD was f‘ound to range from about 12]
mg/1l to about 277 mg/l. The total suspended solids were found in som
occasicns 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 majx
contributor to the pollutiqn of the Paséaic River, despite the relatively”

large drainage area served with combined sewers.

&0
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$.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 facllities were installed in this chamber and measure—
ments of rainfall ana overflows were made and observed during a peridud
extending from May 30 to October 19, 1975. It will be noted that 13
rainfallé occurring during this period were observed,aﬁd it has been
estimated {:hatr aoverflows occurred on 5 .occasions. Overflows occurred
generally when the intensity exceeded 0.10 inches per hour.

It was found that the volume of overflow dis-charg‘ed into tle

river was very limited and ranged from about 0.1 to 0.5 million gallms.

m Peak rates of overflow were found to be as high as 50 MGD.

v

This low overflow volume is attributed to the fact that a wry
small tributary area is served by this combined sewer system, the pipe
gize of which is only 36 inches in d:[amef.er. The S,U.M, Park overflor
chamber is the uppermost facility located om a branch-interceptor sewr
and is the most ppstrea.m overflow discharging into the Passaic River.

Based on the foregoing, it 1s estimated that this overflow
chamber ‘will be activated 25 t.:o 35 ‘times per year based on rainfails

occurring 70 to 90 times per year.
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Sainples at the overflow were taken under dry weather con-

ditions and the results indicated typical domestic sewage. The TSS

concentration averaged 250 mg/l and the BOD concentration averaged

106 mg/1.

A comparison of the dry weather sampling with the overflow

sampling indicated the effect of storm water in diluting the concen;-

tration of the wastes under overflow conditions. The sampling results

jndicated the TSS range to be from 82 mg/1 to 213 mg/1 and the BOD range

to be 15 mg/1 to 95 mg/l. The peak concentrations are {ndicative of

fiushing action present in combined sewer collection systems.

42
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MULBERRY STREET QVERFLOW CHAMBER

This chamber serves a tributary area of only &4 acres, comn-—

sisting of one city block with combined sewers. There is only one

buildin

[

i

L

' : eliminated.
|

g connection to this line and this chamber could readily be

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 storm flows into the Mulberry Street ‘chamber

were taken and the results indicated minimal amounts of pollution. The

( suspended sclids were fourid to be about 107 mg/l aﬁd the BOD concen-

tration rangéd from 11 mg/l to-27 mg/l.
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WEST BROADWAY OVERFLOW CHAMBER

' The West Broadway overflow chamber serves a combined sewer

area of only &4 acres. Again, this limited area serves only a few
dwellings. The average daily flow ranges seascnally from about 0.07 to
0.11 MeD. The infiltration was found to be excepticmally 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, RO overflow 1is

expected at this chamber. During the aforemeﬁtioned study periecd,

overflow was recorded nine times. It is believed that this overflow was

due to 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/1, and a minimal concentration of BOD ranging from a

low of 24 mg/l to a high of 42 mg/l.

ﬂ - ‘, ..I ". . ‘Jﬁ.-—— .ﬁww....«ﬁﬁrww“umaw‘nm
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BANK STREET OVERFLOW CHAMBER

The Bank Street overflow chamber serves a combined sewer area
of 6nly 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, 1955. |

Samples taken of the storm flow into the Bank Street chambér
were found to be extre;ély 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 readil& eliminated.
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BRIDGE STREET OVERFLOW CHAMBER

The Bridge Street overflow chamber serves a tributary area of
approximately 63 aéres. The sewers in>this_district are combined and
the average daily dry weather flow w#s found to be 0.17 MGD.

| Meﬁering and sampling apparati‘were installed in this chamber
from June 5, 1975 to August 7, 1975. During this period, only omne over-
flow condition was rééorded with a peakloverflow rate of ‘2.1 MGD fof 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-
vealeq a somewhat above average TSS concentration of 392 mg/l and a
below average BOD concentration of 92 mg/l.

Sampling durihg 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/l.

During the observation périod, éhanges'in the,cqllection
system by urban renewal have resulted in a diminution, if not complete
elimination, of overflow at this chamber. Like Mulberry Street, the

Bridge Street overflow chamber can be eliminated in the future.
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NORTHWEST STREET OVERFLOW CHAMBER

The Northwest Street overflow chamber serﬁes 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 bé 2.0
MGD.
| Metering and sampling facilities were installed in this chamber
and vere in service from»January 18, 1975, through August 7, 1975.

Du?ing this period of time, 41 rainfall occurences were observed Qnd 35
overflecws occurred,‘isdicative 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 nomiral,
ranging from about 0.2 MG to about 5.5 MG. Peak flow rates were found
to be very high, ranging from about 75 to 90 MGD when high rates of

rainfall intensity occurred.

It has been estimated that 70 to 90 rainfall occurrences ére
likely in the average year, whiéh will reéult in 60 to 70 overflows at
the Northwest Street overflow chamber. |

During the study period, sampling of the dry weather flow
indicated the presence of industrial wastes, aslwell as domestic sewage,
The BOD ranged from 174 mg/l to about 1,300 mg/l. The TSS concentratid
averaged a$Out 180 mg/1. | | ‘

| The overflow waste characteristics indicated that the average
BOD ranged from about 36 mg/1 to about 202 mg/1l. The suspended solids,
however, Qére found to vary greatly, namely, from 39 mg/l to 687 mg/1,
which appears to be a flushing action resulting from high intensity

rainfall and high overflow rates.
| 47
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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 sampling facilities were installed and were in
service in this overflow chambef for the period beginning on March 30,
1975 and ending on Adgust 6, 1975.  During ;his 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 Qolumetric_discharge in the Passalic

River was found to be minimal, ranging from about 0.2 MG to 0.6 MC.

However, the peak flow rates were found to range from 2.5 MGD .to 15.0

MGD dufing periods of maximum rainfall infensitya

Tt 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 suspended solids averaging
110 mg/l and BOD about 140 mg/l. The sampling of the combined storm
overflow indicated high concentrations of TSS, at about 500 mg/i, and of
BOD, at about 360 mg/l, at péak rainfall intensity rates reflecting the
flushing acticn expected in coﬁbined sewers. Following this flushing
action, the sampling indicated a dilute effluent, with TSS ranging less

than about 50 mg/1, and BOD averaging 87 mg/l.
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JEFFERSON STREET OVERFLOW CHAMBER

The Jefferson Street overflow chamber serves a tributary area
of about 38_acres which is served with combined 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. Tﬁe outlet from the chamber
to the existing outfall piping haé Seen sealed off with a masonry plug.
Thus, with any storm, ;he system becqmes surcharged and the flow is
conveyed doﬁnstream to the Hudson Street overflow chambef{

Tﬁe gegling of this overflow chamber was necessitated by the
fact that overflow was occurring oﬁva 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 Ee typical of ordinary domestic sewage. The results of the
analysis indicated the average TS5S concentration to be about 230 mg/1

and the BOD concentration, about 240 mg/l.

During storm flow conditions, the results of the analysis
indicated a more dilute sewage. The TSS concentration was found to

range from 157 mg/l to 420 mg/1l, and the BOD concentration from 34 mg/1

to 966 mg/l.
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STOUT STREET OVERFLOW CHAMBER '

The Stout Street overflow chamber serves a tributary ared of
only 15 acres which is served with combined sewers. VThe average daily
dry weather flow is negligible. This éhamber, like the Jefferson Street
chamber, has no outlet to the river. The outlet from the chamBer to the
éxisting outfall piping has been sealed off with a masonry plug. Thus,
with any storm, tbé‘system becomes surcharged and the flow is conveyed
downstreaﬁ to the Hudsop 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 sewef. The action, taken in the past, of sealing of £
this chamber and divérting 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 conditioms
was found to be diluted and not typical of'or&inary domestic sewage. The
results of the analysis indicated the averége TSS concentration to be
about 83 mg/l-and the BOD concentration about 39 mg/l, reflecting a high
rate of infiltration in the Stout Street area.

During storﬁ flow conditions, the results of the analysis
indicated a more dilute sewage. The TSS concentration was found to

range from 12 mg/l to 36 mg/l.

50

D |
|

TIERRA-B-007839



ELSQN—T,KILLAM.ASSOCIATESJNC.

;:j;m

NORTH STRAIGHT STREET OVERFLOW CHAMBER

The North Straight Street overflow chamber serves a tributary
drea of about 82 acres which is served with combined sewers. The
average daily dry weather flow was found to range from 0.39 MGD to 0.43

MGD, seasonally. The variation in measured flows ig indicative of the

high infiltration rate in this collection area. There is no outlet to
the river from this chamber. The outlet from the chamber to the existing
outfall piping has been sealed off with a ﬁasonfy plug. Thus, with any
storm, thelsystem becomes surcharged and the flow is conveyed downstreéam
to the Hudson Street overflow chamber.

’ ‘The sealing of this overflow chamberlwas necessitated ﬁy the

fact that overflow was occurring on a daily basis, due to the surcharging

—

B B B E W W

of the PVSC branch éewer. The action, taken in the past, of sealing off
this chamber and diverting the flow to the HudgonlStréét chamber resulted
in the'elimination of daily dischargeé 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 cqncentration

‘to vary from 16 mg/l to 692 mg/l and the BOD concentration varied frém 59
mg/l to 1620 mg/l., These variations in concentration are indicative of
the peak industrial discharges into the system.

During storm flow conditioms, the results of the analysis

indicated a more dilute sewage. The TSS concentration was found to

raﬁge from 52 mg/l to 176 mg/1.
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HUDSON STREET OVERFLOW CHAMBER

’ The Hudson Street chambur overflows whenever therstorm flow
from Jefferéon Street, Stout Street, North Straight S;feet, and the
;esidual sform 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 ASO acres, serving

the following districts:

Stout Street - 15 acres
North Straight Street 82 acres
Northwest Street 283 acres

Arch Street ' 32 acres

e

TOTAL ‘ 450 acres

 The average daily flow in the combined sewer which passes
through this chamber, under dry weather flow conditions, is 3.5 MGD. Durinsg
wet weather months, the average flow increases to about 4.4 MGD, which
is indicative of very high ihfiltrafion in the collection districts.

A Metering and sampling equipmeﬁt ﬁaé installed in this chamber
and observations were made over a period extending from January 1, 1975,
through August 7, 1975. During this ﬁeriod of time, 46 rainfalls were
measured or observed and overflows occurred at this chamber on 21 occasions,

or 46 percent of the time.

i _ Jefferson Street 38 acres
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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 overflow
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 fesults, it has been determined that over-’
flow will occur at the Hudson Street chamber 30 to 40 times per year

pased on rainfalls oceurring 70 to 90 times per year.

The quality of the pollutional load on the river was indicated

by the sampling results as being typical domestic sewage, with

an average BOD concentration of 185 mg/1l and suspended solids of about

205 mg/1.

_—

E-REBREEES — EREEE

Mare 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 Streel,

and Hudson Street overflow chambers, it was found that all three chambers

are triggered under essentially the same storm flow conditions, and thit
the aggregate overflow from the three chambers, under rainfalls of lon-

- term duration and high intensity, approached about 11.4 MG. The peak
overflow rates in the aggregate at these three stations was about 125
MGD. 1In general, the quality of the effluent diséharged into the rive!
was found to be representative of dilute sanitary sewége, with indications
of high suspended sélids where peak éverflow 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 1.87 MGD

in this district. It is evident that a high jnfiltration 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 om 20 occasions. The rainfall ranged from only

0.05 inches to é high of 1.42 inches. During 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.

1t was observed that the volume of overflow was nominal, rang-

ing from about 0.5 MG to about 5.4 MG per rainfall occurrence. Peak

overflow rates, towever, were found to range in excess of 44 MGD, de-

pending upon the intensity of the rainfall.

It has been estimated that overflow will occur at this chamber

55 to 75 times per year, based upon rainfall occurring 70 to 90 times

per year.

w
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The éewage flow at the Montgomery Street overflow chamber was
sampled during dry weather conditioné and the results indicaté primafily
domestic sewage tributary to this ghamber. The TSS was found to range
from 10 mg/l to 122 mg/l, and the BOD from 29 mg/l to 263 ﬁg/l. The low .
concentrations of TSS and BOD are indicative of the ground water in-
filtratién present in the Moqtgomery Street collection area.

The resulgé of_overflow sampling indicated that the waste
concentration was not too severe, with BOD values ranging from about
65 mg/l to 140 mg/l. Thé suspended solids, ijikewise, were found to
be nominal, ranging from about 35 to 150 mg/l. The ovérflow from
Montgomery Street appeared to be a typical, dilute sanitary sewage

with little, if any, industrial waste.
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STRAIGHT STREET OVERFLOW CHAMBER

The Straight Street overflow chamber serves a tributary area
of approximately 121 acres. The area is served by a combined sewer
system. The average daily flow was found to range seasonally from C.84%
MCD to 1.80 MGD. This variation in flow is indicative of the high
iﬁfiltra;ion rate in this area, which is typicél of combined sewer
systems.

Measurement§ and observations were made at this overflow
during the time periédrfrom Febfuary 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/1l.

An analysis of the overflow indicéted that the BOD ranged frm
110 mg/1 to 313 mg/l and that the suspenaed'sblids ranged from 109 to %6
mg/1l. In general, this area is comprised of residential dwellings, and

the test results are indicative of typical doﬁestic sewage overflow

combined with storm water.,
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RFLOW_CHAMBER

FRANKLIN STREET OVE
w Chamber serves 2 combined sewer

The Franklin Street overflo

area of only 2 acres, with only one connection. No overflows were
is chamber during the period of cbservation

asured or observed at th
ust 7, 1975.

g from June 29, 1975 to Aﬁg

West Broadway and Bank Street

me
and study, extendin

Like the Mulberry Street,

overflow chambers, the Franklin Street chamber is not expected tO

infall conditien and can be readily eliminated.

overflow under any ra
flow into the Franmklin Street

Samples taken of the storm
chamber were found to be somewhat diluted, being mainly storm water.
n of TSS was found to be about 82 mg/l and

The average concentratio

the BOD to be about 133 mg/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 0.69 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 periocd 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/l and the

A
23

- "’IN—,‘:‘ J - .;"‘b‘l;‘.-" o h'...“‘-

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/1 and the BOD

concentration averaged about 13 mg/1l.

58

TIERRA-B-007847



ELSON T EILLAM ASSOCIATES.INC.

SHORT STREET OVERFLOW CHAMBER

- The Short Street overflow chamber serves a tributary area of
approximately 32 acres. This area consists of combined sewers, and the
average daily flow was found to range séasonally>from 0.51 MGD to 0.86
MGD. The domestic sewage from Prospect Park cbnnects with the City of’
Paterson system at this chamber; therefore, the flow which is discharged .
in the Passaic RiQeruat this'chamber includes some protions of the
Prospect Park domestic waste. The average daily flow from Prospect Park
ﬁas found to be about 0.3 MGD, year-round.

.This vast variation in flow is indicative of the high infiltra—
tion rate present in the Short Street collection area during periocds of
relatively high ground water table. Metering and sampling facilifies
were installed in this chambérrand were observed for the period begin-
ning March 29, 1975 and extending through May 30, 1975. During this
period of time, rainfall occurred on thirteen occasions and overflows

were found to have occurred on eleven occasions.

Based on the foregeing, it is estimated that overflow will

occur at:this chamber 60 to 70 times per year with rainfall occurring
70 to 90 times perbyeai.

The overflow volume was found to be very small, ranging from
0.1 to 0.7 MG. The peak rates of overflow were not excessive, althougi
a high storm flo& rate of about 9 MGD was measured.

Sampling of the dry weather flow indicated characteristics
typical of domestic sewage. The average TSS wés found to be 135 mg/l

and the average BOD to be 188 mg/l.
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Sampling taken during overflow conditions indicated a BOD
which ranged from 85 mg/l to 283 mg/l, ihe'suspended solids were
found to range from about 20 mg/l to 222 mg/l. Thg wide range in
sampling was jndicative of the extended intensity,as well as duration,
of the rainfall. In other wordé, during the initial flqshes, the con-—
‘centrations of waété were found to be greater than those which occurred

during periocds of heﬁvy rainfall of long-term duration.

LT
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BERGAN STREET QVERFLOW CHAMBER

This ovérflow chamber serves a t;ibutary area of approximately
11 acres. The area is served with combined séwers and the average daily
flow was found to be about 0.07 MGD. Measurements and.obéervations of
overflow at this chamber extended over a peribd of timg beginning on
June 12, 1975, and extending through November 8, 1975. During this
period of time, 28'f51nfalls occurred and overflows were measured or
observed to have occurred on 25 dcca;ions.

It was obserﬁed ghat the branch interceptor sewer extending
from the éhort Street Overflow Chémber to thé Be;gan Streeﬁ Chamber was

. surcharged, resulting in additional ovefflow at the Bergan Street Chamber.
This was observed to have occurred on some occasions even when no rain-
fall occurfed.

Based on the foregoing, it is estimated tha£ overflow willoécur
at the Bergan Street chamber 65 to 80 times per year for rainfalls occuri-
ing 70 to 90 times per year.

The analysis of the dry weather flow at the Bergan Street wer-
flow chamber indicated erratically high concentrations of TSS énd BOD.

The TSS concentration ranged from.84 ng/l to 3,872 mg/l. The BOD rmged.
from 70 mg/l to 2,085 mg/l. These high concentrations of pollutants are
attributable fo indust:ial waste>discharges in‘the Bergan Street diswict.

Sampling results of storm overflows indicated an average TS
concentration of 121 mg/l and an average BOD concentration of 258 mgl.
Thesé 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-—

" {mately 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 cributary'area of 81
acres and is not affeéted by the in-line interceptdr sewer flow which
serves the Short Street and Bergan Street tributary areas.

Observations and neasurements were made of overflow in this
chamber during the peri;d beginning January 29, 1975 and extending
through March 24, 1975. Nine rainfallé occurred during this period of
time, and overflow at the chamber was measured OT observed to have
occurred on seven cccasions.

The volume of overflow from this chamber was estimated to
range from @ negligible amount to 2.0 MG, with peak ovérflow rates Teich—
ing 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 occurriny
70 to 90 times per Yyear.

Samples were taken of the dry weather flow to obtain the waite
characteristics and they were fgund to be typical of domestic sewage.
The TSS average concentration was found to be 180 mg/i and the BOD tobe

233 mg/1» on an average basis.
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Samples were also taken of the overflow wﬁich occurred and
the results indicated the TSS concentration to range from 121 mg/l to =
284 mg/l and the BOD from 86 mg/l to 422 mg/1l. The high concentrat'ions
of TSS and BOD are r'e‘presenﬁative 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 chambef 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 oyetflow,were made over the periéd beginning May 13,
1975 and extending to-bctober 24, 1975. VOverflow 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,rthe overflow outlet pipe has Been clogged 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 ﬁas been estimated, however, that with the debris removed
from the duﬁlec 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 on the foregoing, it is estimated that overflow can

occur at the Sixth Avenue champer from 45 to 50 times per ysar, for rainfalls

occurring 70 to 90 times ver 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-
centrations of 844 mg/l and 1342 mg/l, respectively. The minimum TSS
reflecting the presence of infiltration in the collectioﬁ area. Results
of storm s‘ampling indicated a diluted waste, with the TSS ranging from a

low of 64 mg/l to 318 mg/l. The BOD was found to range from 30 mg/l to

145 mg/1l.
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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 & few industries. The average daily dry
weather flow was found to be about 0.13 MGD.

netering and sampling facilities were installed in the chamber

during the periocd extending from March 19, 1975, to July 6, 1975. Duxing
this period, overfiows were found to have occurred on 14 occasions, with

rainfall occurring on 18 occasions. The volumetric dischérge into the

[ l l““ \ . ik ;
i ; gty . i,

Passaic River was found to be minimal, ranging from a negligible amount

%
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!

to about 0.4 MG. However, the peak overflow rates were found to range
€rom 2.2 MGD to 11.5 MGD, depending on the raiﬁfall intensity.

1t has been estimated that overflow will occur at this chamber
about 50 to 65 times per year, based upon rainfail occurring 70 to 90
times per fear.

Sampling results of the dry weather flow, tributary to this
chamber, were indi;ative 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-

centrations of TSS and BOD are indicative of the presence of infiltration

during the non-operational hours of the industries dischazging into this

line.

—:-t-- 'j

The results of the overflow sampling indicated winimal amounts
of polluticn being discharged into the river. The TSS concentration vas

found to vary from 69 mg/l to 212 mg/i and the BOD varied from 21 mg/l
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to 390 mg/l. The peak concentrations of TSS and BOD are indicative of
the flushing action experienced in conbined sewers, due to peak rainfall
intensity.-

Investigatioﬁs of the East Fifth Street collection area indicated
that it would be'po;sible to readily eliminate the storm water connections
to the system, thus eliminating all overflow and assuring that the
.industrial waétes‘aré.delivered into the collection system without

dilution and subsequent overflow into the Pagsaic 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 samﬁling facilifies were installed in this
chamber aﬁd were in servicg from February 5, 1875, to June 13, 1975,
during which time 24 rainfall occurrences were measured OT observed.
Twenty-one overflows were measured or observed which is indicative and
an 88 percent probability of oﬁerflow as a result of rainfali. It was
found that, when the average intensity approached or exceeded 0.03
inches per hour.'overflow was likely to occur.

The volume of overflow from this chamber was found to be
nominal, ranging from a low of about 0.1 MG to a high of 5.0 MG.
Howevef, 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 statioms--that
rainfalls of relatively short-term duration but of very high intensity,

_ would result in peak overflow rates, but in nominal volumetric discharges
because of the short time- duration of the storms. On the other haﬁd,
rainfallé of modest intemsity 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 cccurrencs
are likely in the average yeér 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 {ndicated the presence of industrial wastes, as well as domestic

sewage. The TSS was found to range from 36 mg/l to 446 mg/l and the

RoD ranged from 13 mg/1 to 485 mg/l. The low concentration of TSS and

BOD is indicative of the groundwater infiltrationlpresent in the East

Eleventh Street collection area.

The pollutional loading of the overflow was found to be
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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
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suspended solids in the overflow were iikewise found to be nominal,

ranging from about 23 mg/l to 129 mg/l.

i -
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EAST 12TH STREET AND FOURTH AVENUE OVERFLOW CHAMBER
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-

m
LT

tions were carried out at this overflow chamber for the period beginning

May 16, 1975 and extending 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,

- W

ranging from a negligzible amount to 0.20 ﬁGL Peak overflow rates were

| 1§

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 rainfall occurs

70 to 90 times per year.

Sampling results of the dry weather déily flow indicated the
presence'of industrial waste but hot-in high concentrafionh. 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 aé low as 41 mg/l and as
‘high as 444 wmg/l, respectively.

Automatic sampling was very difficult to achieve in this

chamber because of the condensation conditions which prevail. These

- - -_— p—t -

conditions, created by the discharge of steam or hot water which probatly

' exceed the limitations of discharge into the collection 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
sampiing indicated a relatively low concentration of TSS, averaging
47 mg/1l and a high concentration of BOD, averaging 649 mg/1l. It is evident
that the sampling was carried out during periods of peak industrial

discharge, resulting in minimal dilution due to storm water.

7]
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SECOND AVENUE OVERFLOW CHAMBER

The Second Avenue Overflow Chamber has a tributary area of 45
acres and is served entirely by combined sewers. The'average daily flow
was found to belabout 0.54 MGD.

" Metering and sampiing facilities were installéd in this chamber
and overflow obseryations were made during the-period beginning January
18,11975 and extending through August 25, 1975. During thié period of
time,vrainfall occurred on 43 occasions and overflow into the Passaic
River is estimated to have occurred on 28 occasions.

The volumetric ovefflow from this chamber to the Passaic River
was minimal and ranged from a negligible amognt to 0;3 MG. Peak overflowv
rates‘of approxima;ely lq.O MGD to 13.1 MGD were‘obsérved during periods
when the rainfall of high intemsity occurred.

It is estimated that overflow will occur at this chamber from
45 to 60 times per year based on rainfalls occurring 70 to 90 times
per year.

The dry weather flow waste characteristics are representative
of industrial waste in nominal concentration. The aQeraée TSS con-
centration was found to be about 92 mg/l and the BOD; 443 mg/l.

Sampies were also taken of the overflows which occurred at
this chamber and the following are typical of the results 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 conc en-

tration of 129 mg/l. These high pollution loadings are indicative of
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THIRD AVENUE OVERFLOW CHAMBER

The Third Avenue overflow chamber has a tributary area of

approximately 73 acres. This district is served entirely by combined

-

gewers. TLhe average daily flow was found to be about 0.7 MGD.

Metering qnd sampling facilities were installed in this chamber

-

for the period beginning February 12, 1975 and extending through July 9,

1975. During this period of time, rainfall occurred on 15 occasions.

overflow has been estimated to have occurred approximately 13 times

-

during this time period.
iver was estimated to

\

The volumetric overflow to the Passaic R

range from 0.2 MG to 0.7 MG. The peak overflow rates were measured as

M‘L .

high as 20.8 MGD.

It is estimated 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 {fntermingled with domestic waste. The

average TSS concentration was found to be 316 mg/l and the average COD

concentration 1050 mg/1.

Sampling of the overflow also indicated that the waste water

characteristics reflected the industrial waste in this tributary district.

The sampling results were representative of a diluted sewage. The 188

concentrations ranged from 17 mg/l to 644 mg/1, and the BOD averaged 27

mg/1.
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TENTH AVENUE AND EAST THIRTY-THIRD STREET OVERFLOW CHAMBER

This overflow chamber serves & 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 MCD 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 gystem.  This condition is typical of combined sewers

which were constructed with the intent of allowing extraneous water Lo

enter the system.

The ﬁetering facilities and sampling equipment for this over-

flow chamber were in service beginning on Deceﬁber 7, 1974, and extending

through June 6, 1975.

During this period of metering and observationm, 34 rainfalls
occurred with observed or metered overflbws on 23 occasions. Thus, |
overfloﬁs occurred about 68 percent of the time that rainféll occurred.
Again, the overflows were related to rainfall duration aﬁd intensity. n

general, no overflow would occur if the rainfall intensity was about

0.025 inches per hour, or less. At a rainfall intensity of 0.04 inches

per hour or more, overflows would occur, and their duration was found lo

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 ove: 90 MGD, with the majority being in the range of 60 to 70

MGD, depending upon rainfall intensity.

15
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Based upon observaticns at this chamber, it would appear

that about 56 to 70 overflows are 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. 1In general, the suspended solids were in the range of 300 mg/l

and higher, which appeared to be indicative of thé flushing action re-

sulting from peak discharges during storm flow conditions. The BOD

readings were not found to be excessive and were somewhat more dilute

than found.in other overflow chambers, with values ranging from a low of

about 75 mg/l to a higﬁ of about 200 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

i{ndustrial 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 extending through October 24, 1975.

, 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 approxlmating 16.5 MGD.

It is estimated that cverflow will occcur 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 in-

dicative of industrial sewage, primarilyl The BOD was found to average

approximately 1028 mg/l and the TSS, 79 mg/l.

The results of sambling of overflow reflect the dilution

effect of storm water comingling with the sanitary wastes. The initial

.
TSS concentration was found to be 1227 mg/l, reflecting the street

washing resulting from heavy rainfall. As the rainfall continued, the
TSS concentration was found to decrease to 80 mg/1. The BOD concentration

was found to average 389 mg/l throughout the rainfall,
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MARKET STREET OVERFLOW CHAMBER

The Market Street overflow serves a tributary area of appTox-
imately 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 1s obvious that very high infiltration occurs in the Market
Street area, which is attributed to the type of construction of the com-
bined sewer system and the highrwater table in this area.

Under storm flow conditioms, it was found that this overflow
is actlvated with essentially every rain.

The Market Street overflow chamber is an outlet for the com-~
bined sewer system of downtown Paterson. The discharge into the
Passaic River from this chamber is located near the Market Street Bridge.

In recent fears, the City of Paterson constructed nine over-
flbw chambers located within the downtown area to provide relief from
surcharge of the existing inadequate system. These nine overflow
chambers discharge into a relief liﬁe which carries the combined over-
flow direétly into the Passaic River. The largest and most important
overflow chamber is located in the intersectiom of Vreeland Avenue and

19th Avenue at ‘East 36th Street. This chamber is located at a point
Qhere a 72-inch diameter sewer is connected to an 84~inch diameter sewtr

at said intersection. The overflow chamber was constructed by cutting
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5
-

a twenty—foqt long section out of the 72-inch diameter pipe,;thus creating

a side overflow weir. The chamber discharges into a 90-inch diaﬁeter

outlet sewer, which extends from the intersection of Vreelﬁnd Avenue and

19th Avenue to the Pagssaic River. The overflow chamber operates automatically
whenever the flow in the 72-inch diamefer pipe is at a depth greater

than the weir elevation, which is only about 4 incheé above the nominal
daily'high water sewaé; flow in the existing line. Observations made in

the field indicate that - this chambe:-operates with every rainfall,

. o - B - 4w o s
. oy A " R
e RN . s - ¥

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 Patersom, of thch seven are located in Trenton Avenue,

and another is located ét fhe jntersection of Vernon Avenue and Maryland
Avenue. These overflows iikewise were-found to Be operating automatically
and discharéing into relief lines constructed for this purﬁose to discharge
the overflow into the Passaic River. The outlet line discharges into

the Passalc River near Maryland Avenue.

The metering zud sampling facilities which were installad in larket

S-reet, Paterson, were in service from a period beginning Secember 7, 1974,
through April 24, 1975. Thus, for a period of approximately five months,
observations were made of overflow at this chamber. Twenty-four rainfalis;
occurred during the perio4 of metering and observation of variou; time-

dJurations and rainfall intensity. overflow occurred at this chamber

approximately twenty-one times. No overflow occurred when rainfall was
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very light, with intensities of approximately 0.0l to 0.05 inches pert

hour. However, at intensities gemerally of about 0.06 inches per hour,

or more, overflow occurred. An examination of the records of rainfall
indicated that a majority of the rainfall intensities during the peried

of observation ranged from 0.05 to about 0.10 inches per hour and, of

course, overflow occurred under these conditicné.

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 o?erflow for most of the storms.

|
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ranged from about 5 MG to as high as 15 MG. Peak rates of discharge

.

generally ranged from abogt 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
vaiues 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

quality of the overflow is indicative of highly polluted water.
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CLIFTON-PASSAIC-RUTHERFORD AREA OVERFLOWS

Extent of Area and Peak Overflow Rates

Five Active and eight Inactive overflows were observed and studied
in the Clifton—Passaic—Rutherford Area, which is generally the "middle"

area of the PVSC system. An overflow condition was only recorded at

.

A

Y

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 ?VSC branch interceptor
cewers adjacent to the Passaic- River in this area. The branch intercep-
tor sewers in this middle area extend a distance of approximatély
5.8 miles on the easterly side of the Passaic River.-

The five active ovefflows gerve a total tributary area of approi-
mately 513 acres. Of this area, dnly 71 acres are served by combined sani-
tary and storm sewer systéms. The balance is served by separate saniarcy
systems. The capacity of the éewer systems in these districts has ben
estimated to be_approximatély 60 Million Gallons per Déy (MGD) .

The estimated average daily dry weather flow in the sewer system

in this middle area was found to be about 2.3 MGD. During wet weathe

.;_] _.;__l_“_l_ £ lu__mm._.

months, when the groundwater table is high, the average daily dry weaher
flow (when no rainfall occurs) was estimated to be approximately
3.0 MGD. This indicates that groundwater {nfiltration of approximatey

0.7 MCD prevails in the collection system of the Clifton-Passaic-

Rutherford Area.
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o _ ~ This jnfiltration occurs mainly in separate sanitary sewer systems, since
only about 15 per cent of the are& is»served by combined sewers.

-? _ ) . The total estimaﬁed piping of combinedrsewers in the Clifton-

passaic—Rutherford Area which is served with combinéd sewers and which

is tributary to the PVSC Branch interceptér sewers, is approximately

two miles or 10,000 linear féet. It has been estimated that the cost

of construction of separate sanitary sewe;s.for this niddle area would

be approximately $1.5 miliion.
iT ~: | Héwever, the combined sewers in this area are not the major
contributors of the suspec£ed infiltration. The two overflows on con-
&i - bined sewers exhibited falrly uniform flow throughout the dry and wet
a weather periods.

Most of the suspected infiltration in this area is associéted vwith
» : 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, fespectivély. This area is served by a separate saritary

sewer system.

The five Active overflow chambers in the Clifton-Passaic—Rutheﬁo:rd

5 Area are served by drainage areas ranging in size from 34 acres to s
¥ large as 195 acres. The aggregate capacity of the combined and

? sanitary sewer pipelines which serve these tributary'sewer areas ha
: .

-4

been estimated to be about 60 MGD. The estimated aggregate capacit] o £
the overflow pipes from the chambers to the river has also been estima ted

to be about 60 MGD, For the two overflows on combined systems, thi
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latter aggregate capacity is 50 MGD. 1In other wo?ds; under conditions

_ of an extensive stofm which would inundate and surcharge the eﬁtire
collection system, a flow of approximately 50 MGD qould enter the two
pActive overflow chambers, with the possibility of discharge into the
river of about an equal amount.

Table 3 has been prepared to show the salient features of the
thirteen overflows in the Clifton—Passhic-Rutherford Area located alﬁng
the PVSC branch interceptors. This table is entitled "Tabuiation of
Pagsaic Valley Sewerage Commissioners‘ Overflows in the Clifton—Passaic—._
Rutherford Area.' This table sets forth a tabulation of the overflow
location, the discharge permit number, the area tributary to each over-
flow chamber, the measured dry weather flow under seasonal conditions,
the estimated capacity of the sewers tribugary to these Active\areas,'
the estimated'overflow capacity from fhese Active chambers to the river,
and finally, the observed recorded peak flow rates and estimated

volume of discharge into the Passaic River.

Overflow Measureaments

During the period of observation and study of each of fhe
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 undertaken.
‘ Sampling during both dry weather periods and during storm flows was

undertaken at the Imactive overflows.
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TABLE 8

. TABULATION OF EVSC OVERFLOWS TN THE CLIFTON-PASSAIC-RUTHERTORD AREA

Estimated Maximum
Estimated Maxioum Peak
’ Maxiamun Overflow, Recorded. Max imum
Discharge Tributary 1 X of Area DRY WEATHER FLOW Storm Capacity Overflow Overflow
Overflow Pernmit Area .ui.th Combined Dry Weathér Wat Weather Capacity to River to River Observed
Location Humber {Acres) Sewers Honths (MGD) Months {MGD) (MGD) {MGD) {MGD) {MG)
pundee Island, Passalc 070/Q-002 195 ' None {(2) 1.98 2.61 5.8 1.0(gsc.) No Overflow {1}
Plerrepont Avenue, Rutherford 072/R-002 96 None (2) 0.09. " 0.09 3.1 2.2 No Overflaw
Rutherford .Avenue, Rutherford 073/R-003 151 None (2) ' 0.14 0.15 : 2.0 3.8 'No’ove.rflm.-
Stewart Avenue, Kearny 017/K-001 34 100 | 0.06 0.06 19.6 19.6 ) 8.7 0.47
Washington Avenue, Kearny 018/%-002 1 100 0.06 0.07 29.% 33.5 5.0 0.1
TOTAL ' 513 - 2.33 2.98 60.4 60.1 - 13.7 0.5
Inactive:
Garden State Paper Co., Garfield 009/6-001 Industrial None 7.60 8.90 ‘ - - - Inactive -
Wallington Pump Sta., Wallington 005 2,524 None {2) 8.43 10.56 - - - Inactive -
Passaic Tail Race, Passaic 069/0-001 ‘6 None (2) 0.10 0.10 - - - Inactive -
Lodi Force Main, Passaic 027/L-00L 3,246 None (2) 5.4} 5.52 Force Main - Inactive -
Woodward Avenue, Rutherford 071/R-001 206 None (2) 0.19 0.20 - - - lnaccive - a
Yantacaw Streat, Clifton - 003 Main PVSC Linz OQverflow 99.20 122.00 - - - Inactive -
Yantacaw Pumping Station, Cliftoa 004 1,359 None (2) 3.10 3.80 - - - Inactive -
North Arlington Overflow 006 560 None ~ (2) 0.53 1.38 - - - Inaccive -

(1) Surcharged due to obstrucced osucfall.

{2} Area served with separate sanitary sewecs
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The results of these studies and measurements indicate that
.the maximum recorded overflow to the river from the five Active
chambers dﬁring this period of study was at the peak rate of approxi-
mately 14 MGD. However,-tﬁis overflow rate was of shqrt—term dufation and
does not reflect the volume of overflow diécharged iﬁto the river.

The volume of_overflow from the five Active overflow chambers
was determined to be oﬁiy 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 iuiKearny);' These chambers respond to a
rainféll of approximately ome inch.octcuring in'é 24~hour period,

or aﬁ an average intenmsity of about 0.04 inches per hour. The remaining
three Active chambers are all triButary to areas éerved by separate

sanitary sewer systems {Pierrepont Avenue, Rutherford Avenue, and

&
IS .
{

‘ri

Dundee Island).

.

It was found that the overflow rates of discharge were of

short-term duration and generally responded directly to the rainfall.

|3

In other words, the overflows generally ceased, following the cessation

of rainfall. The aggregate overflow to the Passaic River in the Cliftom-

e
[y

~ Passaic-Rutherford Area under maximum storm flow conditions observed

" is a very small part of the total system overflow.
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The most important overflows located within the Clifton-—
Passaic-Rutherford area which are tributary to the Passaic Valley
branch interceptor sewers are located at Washington Avenue and Stewart

Avenue in Kearny. However, sven these two active locations produced

a recorded aggregate overflow volume of only 500,000 gallomns.
The location of the PVSC main and branch interceptor sewers and
the overflow chambers. along the Passaic River in this middle area of the

system is shown on Plate 3. All of the thirteen overflows in this middle
area of the system are shown on Plate 3, except the North Arlington, Wash-

ington Avenue, and Stewart Avenue overflows which are located in the

southerly part of the area. Since these three overflows are located on

the Kearny-North Arlington branch interceptor (rather than the branch
interceptors‘which serve the heart of the Kearny-Harrison area through
Newark), it was felt apﬁropriate to treat these overflows for discussicn
purposes with the other overflows which are located on branch.inter—
ceptors north of the Newark area. The North Arlington, Washington Ave-
‘nue, and S;ewart Avenue overfloﬁ locations, therefore, are shown on
Platé 5, covering the Kearny-Harrison area..

For the eight Inactive overflows in this middie area, no

flow metering facllities were instalied, since these overflows are

utilized -only under éxtraordinary circumstances, such as for relief
during localized flooding or for emergency maintemance purposes.
However, sampling of the sewage flow in the immediate area of these

overflows was performed during both dry weather (non-rainfall) periods
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and during periods of raiﬁfall, 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 whgre it crosses the Passaic River for con-
nection to the PVSC Qain 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 servés a

"1ine which emanates from a single industrial source (Garden State

Paﬁer Coﬁpany, Carfield). Another overflow serves a very limited ares
of six acres (Passaic Tail-Race) located just ﬁorth of the Wallington
Pumping Station in Passaic.

Individual Overflow Chambers

i 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 i§ about 2.0 MGD during the dry
weather months, and about 2.6 MGD during wet weathe? months, refiecting
a possible infiltration rate of about 0.6 MGD.

Metering and sampling facilitiles were installed in this chamber
commencing September iZ, 1975 and continuing through November 13, 1975.
During this time, rainfall occurred on twelve occasiens. However, no
actual overflows were able to be recérded at this chamber.

Examinatioq of_the outflow line from the upstream manhole

disclosed that the outfall line is plugged or obstructed. The exact

outfall point of the outfall line was not able to be detefmined, since

7 the expected point of ex#t 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 duriﬁg rainfall conditions, although no

overflow occurred.

Samﬁles taken of the dry weather flow showed that total suspended
sﬁlids ave:aged 178 mg/l, with a BOD concentration averaging 218 mg/l1,
which is indicative of domestic sewage.  During storm flow conditions,
the total suspended solid$ 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

- 90

T
|

|5. ,I
i

Ig' |!
i

TIERRA-B-007879



ELSON. T. KILLAM ASSOCIATES.INC,

sanitary system. Consequently, no overflow is necessary, as would be

required for combined flows. Whatever high flows which occur.during
rainfall periods are caused by illegal infiltration/inflow, which should

It would appear that once these

be eliminated with future ev_aluations.

excraneous flows are eliminated, this overflow can then, in turn, be

eliminated as an overflow point into 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 sepérate sanitary sewers. It bas been‘estimated
that the dry weathér_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 tﬁrough October 12, 1975. During
- this period. of time, ;ightgen rainfalls were recorded; however, no overs
flows Qere observed. Blank metering charts were obtained Vhich verify
.this absence of ah overflow condition.
However, sémples of storm flow were taken during rainfall
conditions, although no overflow occurred. Thesé samples showed that
total Suspended solids aéeraged 197 mg/1l and BOD averaged 144 mg/l.
,Sampleé of the dry weather flow indicated an average sewage strength for
suspended solids of aboﬁt 50 mg/l, and for BOD thé gvérage concentration
was 15 mg/l. These values are typical of very dilute sewage.
Since the flow to ﬁhis chamber 1s low and is sanitary flow, tle
lines upstream should be'checked.for any possible storm connections, ani

the connections eliminated. This overflow, in turn, may then be-eliminuﬁed.
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RUTHERFORD AVENUE OVERFLOW CHAMBER; RUTHERFORD

This overflow chamber serves a drainage area of about 151 acres.
The arealis served with separate sanitary sewers. It has been estimated
that the dry weather floﬁ is about 0.14 MGD dﬁring both dry and wet weather
moﬁths. »

Metering and saméling facilities were installed in this chamber
commencing -on AugustﬁZh, 1975 and continuing through October 19, 1975.
Dpuring this period of time, thirteen rainfalls were recordéd; however, no
overflowé 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 abouﬁ 176 mg/l, and for BOD the average concentrﬁtion was 135 mg/l.
Tﬁese values are typical of domestic sewage.

Since the flow to this chamber isrlow and is sanitary flow, the
lines upstreamlshould-be checked for any possible storm connections, and

the connections eliminated. This overflow, in turn, may then be elimina ted.
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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 with combined sewers. The average daily

dry weather flow was estimated to be about 0.06 MGD during both dry and

vet weather months.

Metering and sampling facilities werxe installed in this chamber

nning August 6, 1975, and extending through October 24, 1975. During

this period of observationm, thirteen rainfalls occurred and overflows

are estimated to have occurred on eleven occasions. 1t 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 aégraged'about

271 mg/l. This area is primarily residential in nature.

The sampling of the storm water overflow showed that total

ged 144 mg/l and BOD values averaged
ted

suspended solids concentrations avera

only 36 mg/l. The lower wastewatér characteristics for BOD are attribuy

to the dilution effect in this 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
MGD during 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 3, 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. ﬁufing this period of observation {(which happened
to fall at a time of especially heavy rainfalls), it was determinéd that
fifteen overflows occu?red at this chamber. It was found that, when the
average rainfall intensity ﬁpproached 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, rangiyg

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 ng/l, while BOD
conceptrations averaged over 300 mg/l. Sampling during times of storm

flow indicated that total suspended solids averaged about 314 mg/l and BOY

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

affect 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 Passalc 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 ceontrols any overflow from this point, which

is directed through a 24-inch circular cast iron ocutfall line to an outfall

point at the easterly shoreline of the Passaic River, just south of the

2

plant entrance.

The tributary flow, which is tﬁe total plant industrial flow in

this individual line, ranged from 7,6 MGD during dry'weather months to

" 8.9 MGD duriﬁg the wet weather months. However, this difference in
readings between the dry and wet weather months is dué to variatioms in
plant activity, rather than excessive infiltration in the line, since the
line is a cast iron main. The extent of any infiltfation in ﬁhié area
will be borne out with fufther investigation.

This overflow is classified as Inactive by PVSC. Accordingly,
no metering facilities were installed at this location and no results can
be presented on overflow rates, other than an estimate tﬂat, with a full
by-pass, the overflow at this point would range from tﬂe 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.

 £: R . B E Illi‘ B B -q‘k III
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Sampling of the dry weather flow (during periods of no rainfall) showed
that -total 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 solids averaged 2301 mg)l, and BOD'value§ averaged about 1064
mg/1.- There was very little difference ﬁetween suspended solids during
dry weather flow'pe;iods and, during stdrm‘flow periods (or rather
periods of rainfall activity in the area), and this can be expécted
because the line is a force main.

This overflow is intendgd only for emergency use, and as.suuﬁ

is classified as Inactive by PVSC.
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WALLINGTON PUMPING STATION OVERFLOW, WALLINGTON

| The Wallington Pumping Station overflow is located ia the Borough
of Wallington at a point just north of the inlet where the two siphon lines
of-thé Garfield—Wallington—Paésaic, branch interceptor sewer begin tO

cross the Passaic River, prior to entering the Wallington éumping ‘Station.
The manual slide gate located at a concrete headwall controls the overflow
at the pier and bglkhead lisie of the rivef at this point. The outfall

line from the inlet v's'i_phon chamber consists of a 48-inch round corrugated
metal pipe. The tributary area associated with this overflow 1s about
2,524 acres, which is served by séparate sanitary sewers along this branch
interceptor.

The average dally dry weather flow in the tributary area was
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 of
about 2.2 MGD.

This overflow is classified as Inactive by PVSC. Accordingly,

no metering facilitiles were installed and no results are i:resented herein’

on overflow rates.

Hc.;wever, sampling of the sewage flow was obtained at the siphom
inlet chamber dgring- both dry weather flow periods and during periods of
storm flow. Sampling of the dry weather flow showed that total suspenided
solids concentrations averaged about 293 mg/l and BOD values averaged |

624 mg/l. Sampling during storm flow showed that total suspended soldids

averaged about 134 mg/l, and BOD concentrations averaged 331 mg/l. These

latter results reflect the dilution effect of the storm flows. The high
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BOD valués are due to the industrial portions of this sewage.
This overflow 1s available as possible relief for the entire
Garfield-Wallington-Passaic branch interceptor, and as such, is only

intended for use during emergency situations, for maintenance purposes,

etc.

S~~~
ra
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PASSAIC TAIL RACE OVERFLOW, PASSAIC

The Passaic Tail Race Overflow is located just north of the
Wallington Pumping Statiom, alongAthe 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,
porth of the,Wallingtog 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 ileading to a concrete headwall outfall
point on the edge of the river. A 12-inch manual slide gate controis
the overflow. The area tributary to the overflow to the Tail Race iine
at this point is only abogt 6 acres. »

The average daily dry_weather flow was found to be about 0.1 M
during both dry and wet weather months. This overflow is classified
as Inactive by PVSC. Accordingly, metering facilities were not installed
and no resﬁlts are presented_herein on overflow rates.

However, sampling of the sewage flow was obtained at the sanitiry
sewer chamber, at the point where the outfall line is constructed at rigit
angles to the Passalc Tail Race line. Sampling was obtained during both

dry weather flow periods and during periods of storm flow. Sampling durin g

dry weather periods showed that total suspended sollds averaged only 27

mg/l, with BOD concentrations averaging only 30 mg/l.
Sampling taken during storm flow conditlons at this location

showed that total suspended golids averaged only about 22 mg/l, and BOD

101

TIERRA-B-007890



gLSON T. KILLAM ASSOCIATES,'[NC,

values averaged only about 25 mg/l. The sewage at this location is

strictly sanlitary sewage, with very low concentfati‘ons due to dilutien.
~This overflow point is very min‘i;nal in tefms of importance to

the system and could be eliminated. However, in the event that industrial

development in this area is re-established in future years, tbis ovex_rflow'

should possibly be kept in.taﬁ: to serve the Tail Race line at this point.

Tﬁe overflow is intended to be -used for emergency relief purposes, or

for maintenance purposes.
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-LODI FORCE MAIN OVERFLOW, PASSAIC

The Lodi Force Main overflow is jocated at the point where the
1odi Force Main feaches the westerly shore of the Passaic River, just
ahead of the Lodi Venturi Meter, adjacent to the Wallington Pumping
Station in Passaic. The outfall 1ing for the overflow consists of a 24~inch
cast iron pipe 1eadihg to a concrete headwall and mapual flap gate on the
westerly shﬁre of.thesPassaic River, adjaéent to the Wallingtom Pumping
Station. DBeing soO sitvuated, this overflow can bypasé the entire Lodl
Force Main flow, whiéh consists of separate sanitary séwage.

The tributary area associated with this‘overflow is about 3,246
acres, serving the municipalities of Saddle Brook, South Hackensagk, Lodi,
and a portion of Wood-Ridge. The average daily dry weather flow 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. |

Hoﬁe#er,'sampling_of the sewage flow was obtained during both

dry weather flow periods and during storm flow periods. The sewage samplﬁé

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 the Mayhill Street statién in Saddle Brook,
and the Richmond Stationm in Lodi.

Sampling of the dry weather flow showed a total suspended

solids average of 172 mg/1, and BOD values averaging 189 mg/l. Samples
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ken during storm flow conditions indicated total suspended solids
take

aging 187 mg/l No BOD results were obtained from the storm samples.
aver .

This overflow is only used for purposes of emergeucy relief,

for possible localized flooding conditioms, oI for maintenance purposes.
o
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WOODWARD AVENUE OVERFLOW CHAMBER, RUTHERFORD

The Woodward Avenue overflow chamber serves 3 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;weéther 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 ove;flow 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 solid; averaged about 247 mg/l with BOD values
averaging about 393 mg/l. The samples taken durihg storm flow showed that
rotal suspended solids averaged 135 mg/1 and BOD averaged 139 mg/1l. These

latter concentrations reflect the dilution effect due to the storm flows.
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YANTACAW STREET OVERFLOW, CLIFTON

The Yantacaw Street cverflow is located in the City of Clifton

_ on the jnlet siphon chamber where the PVSC main interceptor crosses the

Third River, adjacent to the Yantacaﬁ Pumping Station. A manual slide
gate controls the overflow at this point. The outfall consists of two
5'-6" 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 soﬁsituéted, this overflow caﬁ bypass the entire

flow upstream of this point tributary to the PVSC main and branch inter-
ceptor system all the way to 1ts northern terminus in the City of Patersem.
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 monthé for.this;éntire upstream tributary area.

This overflow is classified as inactive by fVSC. .Accordingly,

no metering facilities were installed and no results are presented herein -

on overflow rates.

However, sampling of the sewage flow was obtained during both
dry weather flow periods and storm flow conditions. The sampling of the
dry weather flow showed total suspendéd sollds concentrations averaging

538 mg/l and BOD values averaging 280 mg/1.

Sampling of the sewage flow during storm conditions showed that
gotal suspended solids averaged 451 mg/l, and that BOD 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 1s, for both emergency

relief and maintenance purposes.

TN

EEEJdEEEN

107

TIERRA-B-007896



EammeN

ELSON T. KILLAM ASSOCIATES, INC.

YANTACAW PUMPING STATION OVERFLOW, CLIFTON

The Yantacaw Pumping Statiom overflow is located at the Yantacaw

 Pumping gtation in Cliftomn. This overflow is a relief line for the

Rutherford—Lyndhutst branch intercepting sewer at the point where this

branch {nterceptor crosses the 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 iine to an excavated overflow

. i o T ez £y I -
EE N u

channel leading from the vicinity 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 Ruther ford-Lyndhurst

branch intercepting sewer.

The tributary area associated with the branch interceptor is

Oom

about 1,359 acres, all of which consists of separate sanitary sewers. The

1

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 during wet weather months,

reflecting a possible infiltration rate of about 0.7 MGD.

This‘oyerflow is classified as Inactive by PVSC. Acco:dingly,

no metering facilities were installed 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. Samples

which were taken during dry weather flow périods showed'total suspended

colids averaging 130 mg/l and BOD values averaging 592 mg/l.

-:7

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 values~averaging 422 mg/l. These

‘L i_z
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figures reflect comewhat the effects of dilution of concentrations due

ro storm flow.

This overflow is used only for localized pumping station relief

purposes in the event of an emergency, and for maintenance purposes.

109

TIERRA-B-007898



£LSON T. EILLAM ASSOCIATES,INC

" NORTH ARLINGTON QVERFLOW CHAMBER, NORTH ARLINGTON

The North Arlington overflow chamber serves a tributary area of

560 acres. The area is provided with separate gsanitary 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 0.45 MGD represents possible excessive infiltration/inflow.
This chamber is located at the point where the Kearny-North

Arlingtor PVSC branch interceptof sewer begins to cross the Passaic

River for connection with the PVSC main interceptor om 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 exact 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, thisvoverflow has been classified as Inactive by PVSC. Since
no metering was performed for ﬁhis location, no data are presented herein
on overflow rates. ‘No overflow was observed at this location.

Samplies 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/1 and BOD concentrations averaging 242 ng/ 1.
which is typical of domestic sewage. The sample obtained during storm -

flow conditions in the overflow chamber showed total suspended solids

averaging 71 mg/l and BOD values averaging 149 mg/l, reflecting the

dilution effect of these sewage concentrations during storm flow conditioms.
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‘The excessive infiltration/inflow in this area should be
eliminated with future investigation. Under the present conditions,
this overflow chambér does have the capacity to overflow automatically,
in the sense that there is a physical connection from the overflow
chamber to the river (which is nonetheless obstructed at the present
time). However, provisions.could be made for this overflow to be
operated manually,:similaf to fhe overflow arrangements at the puoping
stations, so that relief for this branch interceptor can be controlled

whenever emergency or maintenance conditions dictate doing so.
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NEWARK AREA OVERFLOWS

Extent 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 overflows are located along the Passaic Valley Sewer-

age Commissioners' interceptor sewer adjacent to the Passaic River.

The intefceptor sewer in the City of Newark extends a distance of
approximately 3.8 miles to the most southgtlyuﬁvsc éve;flow.

The fifteen active overflows serve a total tributary area of
appro#imétely 3,955 acreé, essentially all of which are served by
combined sanitary and storm sewet-Systems. These overflows are

activated during storm flow conditions in the combined sewer collection

i
e
ra:»:i
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.
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i

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 Passalc River the entire flow from up to as

many as eight of the combined sewer systems which are tributary to

overflow chambers.

N

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 necessary

to alleviate surcharge in the PVSC interceptor sewer. This overflow is

discussed separately following the Newark overflows.
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Tn addition to this area, approximately 1,400 acres in the

city are provided with combined sewers and connect directly to the

pysC interceptor sewers without benefit of PVSC overflow 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 neceasity for study and elimination:of these

rflow control 1is obviocus if

overflows in conjunction with the PVSC ove

pollution of the Passaié:River overflows 1s to be eliminated.

The capacity of the combined sewer systewm in these fifteen

districts has been estimated to be approximately 3,250 Million

Gallons per Day (MCD). It ig interesting to note -that this carrying

capacity approximates 1 cubic foot per second (cfs) per acre of

E N JNEEEE

a faily well designed storm

drainage area, which is indicative of

sewer System.

The measured average daily dry weather flow in the combined

) sewer systems (3,955 acres) tributary to the fifteen overflows in the

city of Newark was found to be about 52 MGD, which includes sanitary

sewage from separate sewer systemS‘outside of the City of Newark

1imits 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. Tnis indicates that additional

ground water infiltration of approximately g MGD prevails in the

collection eystem-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 pipeline, a and does not include comparison with

This is generally found to prevail in combined

sewer systems where little attention is normally provided 1n'

constructing tight joints. Therefore, removal of infiltration in a

costly, and

combined sewer system may be found to be difficult,

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

e approximately $215 million.

sanitary sewers for the City of Newark would b

Under such a separation planm, 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 1ines would be utilized-as separate

storm sewer facilities. In order to effect a meaningful reduction in

the infiltration through complete system separatiom, it would also be

necessary to install new house connections extending from the street to

the property line, if not all the way 1into the building structure, to

assure that old-type building drainage systems with built-in ground
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watert infiltration will have been eliminated from the collection systed.

The .fifteen overflaw chambers in the City of Newark are served

by drainage areas ranging in gize from as little as eight acres to as

iarge 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 35250 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,

under conditions of an extensive storm which would inundate and sur-

charge the entire collection system, 23 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 1 inch per hour, all of the 15 combined sewer systems

will flow full and many of the pipelines are uynder 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 OT

northerly terminus of the City of Newark has a carrying capacity of

only about 370 MGD. It is obviﬁus that this interceptor gewer 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.

116

TIERRA-B-007905



ELSON T. KILLAM ASSOCIATES, INC.

Table 4 has been prepared to show the salient features of the
fifteen overflows in the City of Newark. This table is entitled
"rabulation of Passaic Valley Sewerage Commissioners’' Overflows in the
Newark Area." This table sets forth a tabulation of the overflow
location and discharge permit numbee, the area tributary to each overflow
chamber, the-measured dry weather flow under seasonal conditions, the
estimated capacity o% the combined sewers tr;butary 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 iﬁﬁo the Passaic River.

Overflow Estimates Based on Rainfall

A study has been made of the theoretical volume and peak
flow rate of discharge from the overflows in the Newark collection systénh
based upomn rainfells 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 coefficlent of runoff,
quantity of catch basins, storm sewer interception efficiency, and other”
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 over=

flow stations will respond to a rainfall of this relatively low intensi-ty
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TABLE 4

TABULATION OF PVSC OVERFLOWS IN THE WEWARK AREA

Escimated Max imum

Estimared Maximum Peak

Maxizum Overflow Recorded Max imum

Diascharge Tributary % of Area DRY WEATHER FLOW Storm Capacity Overflow Overflow

Overflow Permit Area with Combined Dry Weather Wet Weather Capacity to River to River Observed
Location NKumber (Acxes) Sewers Months (MGD) Months (MGD) (MGD) (MGD) (M6D) _(MG)
Clay Street ‘ 033/R-~006 28741621 56X (1621) 27.20 31.60 121.4 490.0 337 48.0
Saybrook Place 037/8-010 306 100 4.82 - 490 375.0 415.0 89 8.1
Rector Street 036/N-009 177 100 1.88 1.%0 244.0 414.0 68 7.9
Fourth Avenue 032/8-005 225 100 1.60 1.95 262.1 1.6 62 6.0
Herbert Place 030/18-003 298 100 1.20 1.85 135.6 368.1 110 4.9
Polk Street 040/N-01) 199 100 1.63 1.66 586.0 394.0 62 3.5
Cicy Dock 038/8-011 380 100 9.78 11.66 511.0 409.7 . 111 3.4
Freeman Street 041/N-014 149 100 1.00 1.20 55.3 55.3 16 2.9
Vercna Avenue 028/8-001 367 100 1.59 2.28 143.8 222.0 80 2.2
Jackeon Street 039/N-012 83 100 1.06 1.06 (Est.} 174.0 174.0 67 0.6
Pansaic Street 033]“—-00.6(: 31 100 0.30 Q.34 5.0 ——— 7 0.4
Orange Street 034 /8-007 13 100 Neg. Neg. 15.9 37.9 Noné -—
Bridge Street 035/“-005 10 . 100 Neg. . Neg. ) 6.3 13.6 None -

Delavan Aveaue 029/8--002 88 100 ‘ 0.20 0.38 3.5 180.0 None _— !

Third Aveaue 031/8-004 _8 100 (Tncluded in Fourth Avenue) 3.4 2.6 (See Fourth_Ave.)

TOTAL 5,208/3,955 52.26 60.78 3,248.3 3,247.8 1,009 87.9

*In common with 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 Miliion Gallons {¥G) will be
discharged from the overflow chambers in the Newark Area, énd the |
balance would be conveyed downstréam for treatment and disposal. With
a more intense rainfall, namely, 1 inch occurring in 12 hours, it has:
been estimated that approximately 108 to 128 millioﬁ éallons of storm
water wiil be collected by the combined sewer system in the Newark Area.
Of this amount, together with dry weather sewégé 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-—
stream through the interceptor sewer for treatment and disposal. Assuming
that a l-inch rainfall occurs in approximately 6 hours, with a higher
intensity, namély, 0.17 inches per hour, it has been estimated tha;
approximately 11 overflows will be activated out of the totalﬁof 15.
Under this storm cqndition, the overflow into the Passaic River in the
Newark Area would range from about 42 to 51 million gallons, and the
balance of the estim#ted storm flow would be intercepted by the com-
Bined sewer system ahd would be carried downstream for treatment and
disposal.

With a more intense rainfall of one inch per hour, 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 for 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 Z—inch Storm Estimated Qverflow
24 h.ours : 61 to 79 MG |
12 hours 84 to .104 MG
6 hours | 96 to 116 MG

1 hour ‘ 106 to 126 MG

A study has also been made of the theoretical volume and peak
flow rate of discharge f:iom the Jabez Street area of about 1400 acres
not served with PVSC overflows. With a rainfall of one inch o?:curring in
12 hours, if has been estimated that approximately 5 to»9 million gallons .
will be discharged into the Passalc River at an overflow on the City of
Newark system, with the balance delivered downstream through the intertep 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
'ho'ur, it haé been estimated that the overflow into the Passaic River from
this area would range from 12 to 16 million gallonms, and the balance of the
estimated storm flow would be intercepted by the combined sever system and
carried downstream for treatment and disposal. With 8 mor;a intense raln—
€all of one inch per hour, the estimate of flow into the Passaic River fxrom

this area would range from about 18 to 22 million gallons, with the balarmce
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carried downstream for treatment and disposal. It is obvious that the
PVSC interceptor sewer is inadequate to carry but 3 limited amount of the
total storm flow potential from the Newark cOmbined sewers in this 1400-
acre area not served by PVSC cverflows.

Overflow Measurements

Dgring the periods of observation and study of éach of the
fifteen overflow cha?bers, approximately 45 to 70 rainfalls were observed
at the various overflows; Installation of depth*recording gauges in these .
overflow chamberé provides a means for measuring the overflow. Aurtomatic
recording’charts wete utilized to determine the time, duzation, and volume
of overflows which occurred during rainfall periocds. Automatic sampling
equipmeﬁt was also installed in these chambers &0 that samples could be
collected and analysis made of the overflow to deteimine the extent of the
pellution discharged into the Passaic River. .

The results of these studies and measurements indicate that
‘the maximum recorded overflow to thé river from the fifteen chambers
during this period of study was at the éeak 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 overflo@ from the fifteen overflow chambers was
determined to be almost 90 Milliom Gallons (MG) during this peried of
observation and study under ﬁhe maximum storm flows observedi

.It would appear from the results of thisvstudy that overflow
does occur at approximately eleven overflows whenever the rainfall

approaches -0r exceeds 0.08 inches per hour. No overflow was observed Or
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measured at four overflow chambers and it appears thét these chambers
could be eliminated without detrimental‘effect upon the operation of
the coilection system, or in increasing overflow to the river.

The aggregate bverflcw to the Passaic River in the City of
‘Newark under maximum storm flow conditions observed was somewhat less
than anticipated. Based upon the observations and studies, it is
possible, however, to ﬁake some projectibns of what the.overflcw might
be under more severe rainfall conditions than those observed during the
period of study. An ;ttempt has been made to do this in the overflow
chambers which are considered to be mest critical in the collection system.

In general, it was found that, in the City of Newark area with
combined sewer systems, ovérflcw occurred shortly after the start of
rainfall of even modest intensity (0.05 - 0.08 inches per hour). The
overflow would continue, génerally, during the entire period of rainfall,
but wogld ferminate shortly after, or at the same time that the.rainfall
stopped. Thus,.all.of the overflows were found to be rainfall-sensitive,
and it can also be stated that the overflows were 6f relatively short-
term duration, and were related directly to the time, duratiom, and
intensity of rainfall.

The most important overflows located within the City of Newark
which are tributary to the Passaic Valley interceptor sewer are Clay Stret,
Saybrook Pla&e, Rector Street, Fourth Avenue, and Herbert Place. Clay
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
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Clay Street has a carrying capacity of 490 MGD. The estimated capacity of

the incoming coubined 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 chambert.

Interéeptor 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 bassing through the City of Newark varies

i

in size and capacity. At the northern boundary of the City, where the

d River Union Outlet sewer enters the PVSC interceptor sewer line,

=

Secon

the capacity is about 216 MGD. This capacity incréasés at a gradual rate

and is approximately 300 MGD where the Keamny-Harrison connection connects

P

with the interceptor sewer line. In the downstream reaches, the interceptor

s tevena o

sewer has a capacity of approximately 370 MGD. Under surcharge conditions

n estimated that

“:‘

and with maximum pumping at the pumping station, it has bee

the capacity of the lower reaches of this interceptor sewer is about

400 - 450 MGD.

It is obvious that the interceptor sewer is inadequate to carry

but a limited amownt of the total storm flow 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 within the City of Newark system which discharge

directly into 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 cperate entirely independen;ly of the Passaic
Valley Sewerage Commissioners' system, and are located as follows:

Doremus Avenue near Roanoke Avenue

Sixth Avenue near Thirteenth Street

Grafton Street at McCarter Highway

Delavan Avenue at Erie~Lackawanna Railway

Sqmme; Avenue at Elwood Avenue

Academy Street at Newark Street

Second Avenue at Broadway

South Streeﬁ at Dawson Street

Earl Street at Frelinghuysen Avenue

Peddie Street Chamber

Queen Street Chamber

Waverly District Chamber

Wheeler Creek

Adam’s‘Creek

Three of tﬁeée 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 coverflows (Second Avenue)
is located in the area tributary to the PVSC Fourth Avenue overflow. Anather
of these cverflows (Academy Street) is located in the area tributary to the
Saybrook Place PVSC overflow.
Also, the Sixth AvenueANewark overflow is located at the Newark-

ﬁast Orange boundary in the area which is tributary to the Clay Street PVSC
overflow. Bging so situated, whatever overflows which do occur at these
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locations are not reflected in the flow measurements which were performed
at the downstream points of connection toAthe PVSC main interceptor. The
remaining eight overflows are not located in areas which are directly
tributary to PVSC overflows in the Newatk area. They are located generally
in the greater Waverly, Queen, and Peddie Distric£s of Newark, and are
tributary to the Newark South Side intercepting sewer.

It is suggested that a determination be made at this time by
the concerned'gegulatbfy 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.

Individugl 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.

126

TIERRA-B-007915



P

ELSON T. EILLAM ASSOCIATES, INC,

CLAY STREET OVERFLOW CHAMBER

The Clay Street overflow Serves a tributary area of apprbxi?
mately 2,874 acres, 1,621 acres of which ﬁontain éombined Sewers. The
theoretical dry weather flow in this-tributéry 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. Therefore, it héé been determined'that the infiltration in this

tributary area ranges from about 12.6 to 17 MGD, compared with theoretical
flows.
Under storm flow conditions, it was found that this overflow

is activated with essentielly every rain.

combined sewer System and drainage area tributary to the Passaic Valley
interceptor sewer. The discharge is into the Pagsaic River at a point

Oopposite 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 oceurred approximately 56 timesg or about 80 percent
of the time. No overflow occqrred when rainfall was very light and of
short duration, with ihtensitie; of approximately 0.dlnto 0.04 inches
per houf. However, at iﬁtensities generally éf about 0,06 inches per

hour or more, overflow occurred., 4p 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 occcurred.
During the periocd of study, it was observed that the manual control of
overflow at this chamber was required on approximately‘18 to 20 occasions.

The Clay‘StFeet overflow chamber is required to be manually
controlled to incréase”the overflow which would otherwise occur under
automatic operation inm ofde; to prevent surcharge and damage in the
collection system.: 7

During the period of observation and study, it ﬁaé observed’
that the volume of overflow under automatic conditions approached 50
miliion gallons, while occurrences of 10 million gailons were not un-
common. The peak rate of discharge was foupd to be in excess of 300 MGD
on t&o sepgfate 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 flowl
rates and volume of overflow under these conditioms. As a result of the
closing of the valves, the volume of overflow ranged from 25 million
gallons to 45 milliqn 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

MCD in lieu of 140 MGD.
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At the Clay Street overflow chamber, surcharge was cbserved in
the outfall line at such rimes as high tide.and high river stages accurred
in the Passaic River. Under these conditiqns, 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 intrusién
observed at Ehis chamber.

The quality ef the overflow was also determined by automatic
sampling during somé“of the overflow occurrences. Iq general, it was
observed that there Qas an extreme variation in the quality of the
overflow, but the quaiicy.was considered to be very objectionable be-
.cause 6f the high BOD, high TSS, aqd high COD, ali of which are attributed
in great part to the heavy concentration of industrial waste, For
example, the average BOD in.the overfioﬁ ranged from 124 mg/1l to as high
as 275 mg/l. Peak concentrations of individual Samples almost as high as
700 ng/l were not.uncommon. The COD ranged from about 276 mg/l to as
high as 879 mg/l. The suspended solids ranged from about 125 mg/l to &
high as 960 mg/1l. The wide range in storm water overflow quality is at-
tributed to ;he flushing effect which occurs in the initial sampling,
during periods of high stomm flow runoff, and the high concentration of
industrial and sanitary wastes in the tributary area.

It will be moted that approximately 1300 acres are tributanm
from the City of East Orange, and this increment of flow is strictly
sanitary sewage. The major portion of the Newark area (90 percent) ha
combined sewers and thevbalance in the City in this district is separae-

sanitary sewer lines.
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Based upon the observations at this overflow chamber, it
appears that 46 to over 60 overflows per year can be anticipated at th‘is
location-—~depending upon the number of times, of course, that rainfall
occurs. It appears that overflow is likely to occcur approximately 66

percent of the time that rainfall occurs.
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SAYBROOK PLACE OVERFLOW CHAMBER

The Saybrook Place overflow chamber serves a tributgry area of
306 acres, all of which are provided with a combined sewer system.

The theoretical dry wéather flow in this tributary area was
determined to be appreoximately 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 iﬁfiltration %n this district.is approximately 3.4 MGD.

Under storm éiow conditions in the cdilection s&stem, it was
found that the overflow waé activated with essentially most rainfglls
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 ordér to prevent surcharge and daﬁage in ‘the

collection system.

Metering and sampling facilities were instailed and maintained
in this chamber from January é, 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. DIuring this périod of obser-
vation, 23 overflows were measured or aetermined 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/1l to 196 mg/l, with BOD ranging from
61 mg/l to 340 ng/1.

The results of the sampling indicated that the storm water
concentration was not too severe, with-BOD values ranging from about 16
mg/l to as high és 228 mg/1. The Total Suspended Solids (TSS) were
'f;und to range from a low of 48 ﬁg/l to a peak of 460 mg/l; which was
indicative of comncentrated pellution dug td flushing action.

The Saybrook Place overflow chamber serves an area which is
primarily démgstic sewage with industrial waste (about 40 percent of

flow) connected to this system.

Some surﬁharge froﬁ high tide at the Saybrook>Place overflow
chamber was observed. 1In this chamber, infiltration or river water
intrusion was obgserved in the initial stages of this study. However,
this has been corrected by the staff of the PVSC. Thé-result of surcharges
at this chamber under high tide conditioms 1is to reduce the freedom of
overflow which Vould occur under either automatic épération 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.
Thé 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
about 0,6 MGD year-rPund%

Metering and sampling facilities were installed in this chamber
from Jénua:y 25, 1975 to Aﬁgust 7, 1975, during which.time'és rainfall
occurrences were measured or observed. Thirty-one overflows were measuréd
or observed which is indicative of 65 percent probability of overflow
during periods of rainfall. It was further estimated tﬁat from 7b to 90
rainfall occurrences aré likely.in the average year which will cause
ovérfiows 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 6ur period
of study indicated that this was not a controlling factor at this over-
flow chamber. For example, the overflow measured at 1.9 MGD under
automatic operation totaled 2.5 ﬁGD on that cccasion as a result of
jalve 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 1nf1uenced 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 mever observed that surcharge conditions caused
infiltration of the Passaic ﬁiver into thisrchamber.

Sampling during dry weather periods indicated that suspended
solids ranged from 38 mg/l to 410 mg/l, and BOD rangéd from a low of
11 mg/1 to 189 mg/l..

An analysis of the overflow waste characteristics indicated
that the BOD ranged from about 40 mé/l to over 200 mg/l. Samples repre—
sentative of total suspended 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 overflow serves a tributary area of approx-

imately 225 acres, all of which contain combined sewers. The theoretical

dry weather flow in this tributary area was determined to be approx-

imately 1.0 MGD. The metered dry weather flow was found to be 1.60 tec

1.95 MGD during the dry weather months and wet weather months, respect-

ively. Therefore, the infiltration 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 omn 56 occasions. Overflow was

determined to have occurred approximately 46 times. Overflow was found

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 galloms durihg 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 55 to 70 tines

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 avold 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 1imited

to the hours of rainfall when automatic overflow occurred. Likewise, the

manualroperation-to control overflow was found to be for limited time

pericds, and general;y as required to minimize sysfem surcharge. |
Samples of the sewage taken_during thé dry weather periods

indicated that suspended solids ranged from less than 10 mg/l to about

80 mg/l, ﬁhile BOD concentrations ranged from 17 mg/l to 282 mg/l.

Collected samples of the overflow indicated the following

wastewater characteristics: BOD values ranged from 22 to 150 mg/l; TSS

B _iiij/ri}lk

values ranged from 150 to 273 mg/l. ‘This collection area is primarily

residential in nature.
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HEKBERT PLACE OVERFLOW CHAMBER

The Herbert Place overflow chamber serves a tributary area of
approxlmately 298 acres. This drainage area is served-with combined
sewers, and the theoretical average daily dry weather flow was determined
to be i.l MGD. Measurements of the dry weather flow in the collection
system indicated that Ehe.average daily flow was 1.2 MGD to 1.85 MGD
during wet weather months. This in&icated an infiltration of approx-
1mately 0. 1 to 0.7 MGD in the collection system.

Metering facilities were installed in this chamber and were in
service from December 31, 1974 through June 29, 1975. During this
period. of time, 49 rginfall occurrences were observed and 31 overflows

_occurred, or about 63 percent of the time.

| Overflows were found to occur whenever the rainfalls ﬁere
about 0.05 inches per hour, with durations of 10-12 hours. At this
overflow chamber, the volume of ove;flow was found to range from about
0.1 to 3.0 MGD under automatic overflow conditions. rHowever, thisv
chamber, when manually controlled, resulted in 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 ;ritical time perlaods.
The time durafion of the overf;ows was not found to be excessive and, dn
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 ninimize

system surcharge.
137

TIERRA-B-007926



ELSON T. KILLAM ASSOCTATESJNfA

The peak rates of flow in this overflow chamber were found to
be fairly high, approaching 100 MGD on sevefal occasions, with a maximum
of 110 MGD.

Sampling during dry weather periods indicated that suspended
solids ranged from 134 mg/l to over 300 mg/1; BOb concentrations ranged
from 99 mg/l to about 245 wg/1.

The overf}pw characteristics indicatéd that the BOD ranged
from a low of 17 mg/l to over 200 mg/l. Suspended solids ranged from a
Low of 38 mg/ilto a high of 479 mg/l. It wés apparent from the results
of the sampling and testing that flushing or self-cleansing action
resulting from peak storm flow rates resulted in high pollutiongl

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 ijnfiltration of only about 0 3 MGD.
Metering and sampling facilitles were installed and maintained

in this overflow chamber from February 2, 1975 through August 7, 1975.

During this period of time, &4 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 mo tidal effect upon the 6utfall. The overflow

from thils chamber was genera]ly 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 rainfall. Subsequently, this overflow chamber is not

tyﬁical of most which have a fairly free outlet in the City of Newark.
The Polk Street outlet, like the Freeman gtreet 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 1imited
to the hours of rainfall when automatic overflow occurred. Likewise,

the manual operation to control overflow was found to be for 1imited
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tiﬁe 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 distriét stores in the rather large combined sewer which passes
fhrough this chamber. Subsequéntly,'most of this flow én:efs the PVSC
system after the storm, and this occurs particularly when ;ittle over-
flow can 0qcu¥-from this chaﬁber because of high tide conditioms.

Peak storm flow rates of a§ high as 62 MGD were recorded, but

these were of short-term duration, coincident with the‘period of intense

rainfall.

It 1is estimated;phét overflow will occur from 45 to 60 times
at this chamber, based upon rainfall occurrences ranging from 70 to 90
times yearly.

Sampliné of the sewage during the dry weather periods indicated
that suspended solids ranged from less than 10 mg/l to 182 mg/l, and BO)
concentrationé from 73 mg/l to 677 mg/l. |

The overflow waste characteristics were indicative of typical
domestic sewage with the effective dilﬁtion indicated by low BOD'S of 2§
mg/1l and as high as 144 mg/l. No reliable readings were obtained of th
suspended solids, but visual observations indicated fairly dilute overflows

at this chamber.

140

TIERRA-B-007929



ELSON T. EILLAM ASSQCIATES.INC.

CITY DOCK OVERFLOW CHAMBER

The City Dock overflow chamber serves a tributary area of

approximately 380 acres. This area is served by combined sewers and the

theo;eticai average daily flow is_approximatély 2.2 MCb. Measurements

in the system indicated that the average daily dry weather flow was 9.8

MGD during dry weather months and abbut 11.7 MGD duringIWet weather

months. This extreme variation of over 7 to 9 MGD daily is indicative

of severe infiltration into the system, which warrants immediate investigation.
Metering and sampling facilities were installed in this chambex

from December 31, 1974 through July 21,‘1975. 'Duriﬁg tﬁe period that

this chamber was studied, rainfall occurred 56 times. Overflows weré

‘measured or observed on 35 occasions. In this chamber, infiltration oT

P

rmmmEEE= 22 ERER

river water intrusion in the chamber was observed in the initial stages

of this study. Howeﬁer, this has been corrected by the staff of the

PVSC. .It was found that this chamber was affected by high tides in the

Passaic River. No overflow occurred from this chamber at such times as

the high tide in the river caused backwater which completely closed the

tide gates. The closing of the tide gates resulted in equalized flow on
_either side of the tide gates as the surcharged and stored combined

sewer flow in the PVSC interceptor sewer reached equilibrium, commensurat-e

with thé ability of the pumps.at the treatment plant to pump these

unusually high storm flows.
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The obéervations at this overflow ch;mber indicated that when
overflow deces occur (low tide conditions in the Passaic River), this
con&ition approximates 3.4 MG. Peak discharge rates in excess of 100
ﬁGD were measured during periods of fairly intense rainfall conditions
(0.26 inches per hour).

It is estimated that overflows will occur at thié chamber
from 45 to 55 times based upon rainfalls occurring from 70 to 90 times
‘yearly.

Sampling of the sewage during dry weather periods indicated
that éuspended solids ranged from less than 10 mg/l to 670 mg/l; with
BOD values ranging from less than 10 mg/l to 439 mg/l.

The reSultg .of the storm sampling indicéted that the waste'
concentration of the average BOD ranged froﬁ abput 25 to 410 mg/1. Thé

suspended solids were found to range from about 17 to 841 mg/1.
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FREEMAN STREET OVERFLOW CHAMBER

‘r

The Freeman Streét overflow chamber serves a tributary area of
approximately.149 acres, This Arainage area is also provided with
combined sewers. The theoretical average daily dry weather flow in this
district was'determiﬁed to be 0.5 MGD. Measurements of the dry weafher
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 Q.7 MGD. This

district is 75 percent residential and about 25 percent industrial in

“terms of flow contributions.

Meteriﬁg and sampling facilities were installed in this chamber
from February 23, 1975 to April 26, 1975. Foﬁrteen ralnfalls 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.

_Overfloﬁs were found to occur whenever the rainfalls were in
excess of about 0.06 to 0.07 incﬁes per hour.

This overflow chamber, like Polk Street, is affected by high
tide conditions in the Passaic River. The resultant backﬁéter prevented
ovérflqw on numerocus occasions, and this was observed during the period
of study. |

Some tidal intrusion-éas observed during the initial stages of
our studies, but by adjusting‘the overflow welir in the chambers and
repairing the tide gates, the inflow from the Passaic River has been

stopped.
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This overflow chamber is an actively cperated and controlled
overflow chamber because of‘the necessity to aveid further surcharge of
the intefceptor sever at critical.time periocds. The time duration of
the overflows was not foﬁnd to be excessive and; in genéral, wag limited

" to the hours 6f_fain£a11 when automatic overflow occurred. Likewise,
the manual oéeration to control overflow was found to be for limited
"time periods, and gehefally as required to minimize system surcharge.
| Peak flow rates of up to 16 MGD were recorded at times when
high tides were not prevalént during a rainfall, resultiné in an over-
flow volume of only abcut-2.4 MG.

Sampling'of the sewage during the dry weather periods in-~
dicated th#t total suspended solids ranged from less than 10 mg/l'ﬁo
388 ‘mg/1, and BOD concentrations ranged from 17 mg/l to 539 mg/1.

The overflow waste charagteristics indicated that the average
BOD ranged from about 63 mg/l to 359 ug/l. The suspenaed sdlids were
foumd to be fairly high,:with readings ranging from a low of 225 mg/l to
a high of 690-mg/l, indicative of the flushing action resulting from

high storm flows in the collection system,
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VERONA AVENUE OVERFLOW CﬁAMBER
| 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 &aily dry weather flow was found to be 1.6 MGD during dry
weatﬁer'moﬁths and about 2.3 MGD during wet weather months. The high
infiltragion of approximately 0.9 MGD during wet weather months is-
indicative of typical combined Sewef construction, with joints that are
not tight and which gérmit infiltration.

Metering and sampling facilities were‘installed and maintained
in this chamber from December 31, 1974, extending through June 29, 1975,
During‘this'period-of time, 50 rainfalls occurred. Overflows were - 7
measuréd or observed on 36 occasions. Overflows wére féund 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 froﬁ 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, thg overflow into the river was only 1.5 MG.

Dry weather sampling resulted in suspended solids. averaging
about 572 mg/l, and BOD concentratiocns averaging 418 mg/l.

Waste characteristics of the storm flow indicated that the
aQerage BOD fanged from about 163 mg/l to 333 mg.l. The suspended

solids were found to range from a low of 11 mg/l to 2 high of 609 mg/l.
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‘JACKSON STREET OVERFLOW CHAMBER -

The Jackson Street Overflow serves a tributéry area of approx-
‘imately 83 acres. This areﬁ is provided with combinedrsewers. The
theofeticgl average daily dry weather flow was determined to be approx-—
"imately 0.5 MGD. Measured dry weather fiow was found to bell.O MGD.
This would iﬁdicate that the infiltration in this area is about 0.5 MGD.

Méteringmand sampling facilities were installed in this
overflow ghaﬁbér,froﬁ May 1, 1975 through September 24, 1975. During
this pericd of time, rainfall occurred on 35 occasions. The overflows
which occurred at this chamber were controlled by the high tides in the
Passaic River. During periodé of high tide when the qutfall line was
surcharged, the tide gates were closed, resultiﬁg in no‘overflbw on the
majority of these occaéions 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 siﬁilar to
those found at Polk Street and Freeman Streét.

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. JIn general, it was found that
overflow would occur under low tide conditions when rainfall intensity
was 1in 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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inﬁrusion into the PVSC interceptor sewer system during periods of high
tide, or high river stage in the Passaic River. During the eariy period
of our study, it was found that river water entered throughbthe tide
gatesrén& into the seﬁer under dry weather flow conditions. = However,
corrective action has been taken by the staff of the PVSC to eliminate
this éondition;

This overfloy chamber is an actively operated and controlled
overflow chamber because of the neceésity to avoid furthér 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, and generaily 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/1l to 339 mg/l.

Samples of the overflow were collected at this chamber. The
results indicated a rather dilute overflow, with BOD ranging from about
50 Eo 75 mg/1l, and TSS ranging from about 67‘to 134 mg/l. Ihis_area
appeéred to have pfimarily domestic sewage and, as a result, the readings
which were obtained are typicai of a dilute mixture of storm water and

sanltary sewage.
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PASSAIC'STREET OVERFLCW CHAMBER

The Passaic Street overflow serves a tributary area of approx~
{mately 31 acres. This area is provided withlcombined sewers. The
theoretical average daily flow in this district is 0.24 MGD. The
measured average daily dry weather flow was ﬁound to be about»0.30 to
0.34 MGD. It has been determined thaf the infiltration in this tributary
area is only about 0.1 MGD.

During.the\period of study, measurements were made of rainfall
and overflow from the period commencing Ju;y 6, 1975 ﬁhrough Octoﬂer 18,
1975. During this period of-time, rainfall occurred on eleven occasions.
It wés observed that overflow at this chamber was affected by the high
tide conditions in the Passaic River. Né overflow occurréd when the
tide was high under storm flow conditions, where tﬁe backwater resulted
in closing of the tide gates. |

Howgver, measureﬁents taken under low tide conditiomns in-
dicated that overflows ranged up to 0.4 MG, with peak rates of 10.0 MGC.

Samples taken during dry weather flow periods indicated that
suspended solids ranged from 42 mg/1l to 240 mg/l, while BOD céncentratiorls

ranged from 12 mg/l to 191 mg/1.

Samples were taken of the overflow to establish typical waste-

" water characteristics. The average BOD was found to range from about 44

to 55 mg/l, and TSS from about 268 to 293 mg/1l. This district is
primérily industrial, but the results of the overflow sampling do not
reflect a major pollutiohal loading. This condition'may be attributed

to the fact that high diluticn prévailed during the period of sampling

and testing.
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It has Been observed -at this statiom that overflow under low
tiae conditions can occut even under dry weather flow. This is attributed
to the fact that peak {ndustrial discharges result in surcharging of the
chamber and resultant overflow. This condition was observed on one
occasion when no rainfall occurred. While the overflow was not»substantial
in volume, nor wWere the waste characteristics extremely severe, it does
appear that this‘coﬁdition should be corrected by further study and

investigation.
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The Orange Street overflow serves 2 drainage area of ;pprox—
imately 13 acres. The dry weather flow in the collection system was
found to bé negligible and no measurements were made.

Metering was not conducted at this chamber and observations
made dufing storms indicated no overflow that could be measured.

Samples taken of the flow during dry weather flow periods
indicated that'suspended gsolids ranged from less than 10 ng/l to only
about 72 mg/l, with one reading of 164 mg/l. DIy weather BOD values
ranged from less than 10 mg/l to only about 36 mg/l. These concen=
trations are ipndicative of very dilute sewage.

Samples taken of the storm water flow>in the pipeline showed
the BOD to average oﬁly 26 mg/l and the suspended 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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GE STREET OVERFLOW CHAMBER

RID

‘ The Bridge Street overflow serves

imately 10 acres. While this distric

combined sewerl sys tem, sepafatibn by the installa

this district has resulted iﬁ a condition wher

The theoretical average dai

be essentially negligible. Likewise, the average

weather condltlons-was found to be soO low that it

accurately.
Metering facilitle

period June 5, 1973, through August 6, 1975.

cccurred on at least 16 occasions.

gsevere during the period of observation,

per hour to as high as 1.3 inches per hour.

no overflow occurred at any time during the study

this chamber. Consequently, with no overflow, no

flow was possible.
Sampling .of the dry weather
0 mg/l to 404 mg/l with

ranged from less than 1

¢rom about 25 mg/1 to about 423 mg/l.
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namely, ranging

flow {ndicated that

a tributary area of approx-

t was served initially with a

tion of storm sewers in

e no overflow now occurs.

und to
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' Despite this severe rainfall,

and observation of

sampling of any ove IT-

suspended S olids

BOD concentrations raraging

Sampling was undertaken of the flow in the system sewer to

determine the wastewater characteristics during s

The results indicate that the BOD averaged 153 mg/
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ﬁELAVAN 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 ﬁo 0.4 MGD. Infiltration appears to be servere during the wet weather
months, ammouﬁting to 0.2 MGD. |
Metering facilities were installed in this chamber from July
'12, 1975, through September 9, 1975. During this period of timé, at
least eightfrainfalls occurred with mést rainfalls of very substantial
-intensity. However, no overflow wasrobserved. As a result, a further
investigation was méde of the upstream collection sttem, and it was
found that an overflow faciiity located within the City of Newark up-
stream of this chamber was activated during periods of rainfall. Such
overflow ié discharged into the Passaic River near Delavan Avenue. This
overflow is one of approximately fourteen overflows locatgd within the
City of Newark which require additional study to determine the volume
and the effectrpf this pollutional loading upon the Passaic River.

Samples were taken of the dry weather flow whiéh indicated
that total suspended solids ranged from less than 10 mg/l-up to 320

ng/1l, with BOD concentrations varying from a low of 21 mg/l up to 217

ng/l.

Samples were taken of the flow in the sewer during periods of
heavy rainfall. It was found that the BOD average was 19 mgll, but
the suspended solids were found to average 125 mg/1.
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From the above, it appears that the dilution effect during
this storm was apparent. This area is both residential and indqstrial
and the characteristics of the waéte under stl:or:n-flow conditions indi;ate
tﬁat serious pollution does not occur. As a matter of fact, no overflo¥
occurs at Delavan Avenue, 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'acrés. The flow in this system is negligible and could-not be
measured. |

Metering facilities were installed within the cﬁaﬁber to
defgrmine the extencland duration of any-overflow. These facilities
were maintained from June 5, 1975 éhrough September 24, 1975. During
this ﬁeriod of time, rainfall occurred on at least 17 occasioné.

No overflow was observed. This is attributed to the fact that
the drainage area is extremely small. The catch basins appeared to be
cloggea and prevented the entry of large amounts of storm water into .the
combined sewer system, apd most of the runoff in the district is over-
land with direct discharge into the Passaic River.

Sampies>taken during the dry weather flow indicated that sus-
pended solids ranged from 144 mg/1 up to 650 mg/l, with BOD values
ranging f:oﬁ 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 mg/l and the Suépended‘sclids to
averaga approximately 150 mg/l. This district is relatively small and

the overfliow ecan, in effect, e eliminated.
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UNION OUTLET OVERFLOW CHAMBER

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 munici}ﬁalities involved and theilr respective

tributary areas are tabulated below:

.I T
s

_ . MUNICIPALITY TRIBUTARY AREA (ACRES)
ﬁ Montclair 3,960
Bloomfield 2,781
i Orange | 1,150
i Belleville ' . 647
( Glen Ridge : ' 838
i East Orange . 325
s Newark : 246
- West Crange - 200
i Little Falls 40
: TOTAL | 10‘,227

The aggregate dry weather flow tributary to the Union Qutlet
Chamber was found to vary from 16.80 MGD to é0.34 MGD, reflecting the
seasonal change of the relative ground water table. From the foregoin,
it is evident that a high rate of infiltration exists in the Union |

Outlet Collection Area.
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Tﬁe location of the Union Outlet overflow is shown on
Plate 4, to be found on page 124 in the section on Newark Area
Overflows.

The .overflow chamber is.manually operated, and ‘is activated
only when necessary to preveﬁt flooding,lwhiph would result in ex-
tensive damagé through surcharge of the PVSC facilities énd overload at
Newark Bay Pumping Station.

Observations of this overflow were made for the pefiod from
October 1, 1974 to October 1, 1975, During this period, 81 rainfalls
occurred, for which activation of the overflow was necessitated on 36
occasions. |

vThevvolumetri¢ overflow discharged into the Passaic River
ranged from a minimum of 2.0 MG to a.maximum of 128.3 MG, pér occurrance.
The tofal volune discharged into the river, during thé'observation
period, amounted to 595 MG. The estimated peak r#tes of overflow ranged
from 30 MGD to 80 MGD.

It has beén estimated that it may be necéssary to activate
the Union Outlet overflow from 30 to 40 times per year with rainfall
occurrences ranging from 70 to 90 times per vyear.

Samples were obtailned of the dry weather flow, and the resulig
wefe indicative of typicgl domestic sewage. The TSS concentrations were
found to range from 20 mg/l1 to 548 mg/1, with an average of 174 mg/l.
The BOD concentrations wére found to range from 89 mg/1 to 680 mg/l,

with an average of 358 mg/1.
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Saﬁpling results of the overflow indicated characteristics
somewhat more severe than the dry weather sampling. The TSS comcen-
trations were found to range from 133 'mg/l to 327 mg/l, with an averagt
of 21% mg/l. The BOD concentratioﬁs were found to range from 15 mé/l
to 434 mg/1, with an average of 227 mg/l. From the foregoing, it 1s
evident that minimal storm water dilution of the sewage is present in

the overflow from Union Outlet, resulting in highly polluting overflow

into the Passaic River.
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(EARNY-HARRISON-EAST NEWARK AREA OVERFLOWS

Extent of Area and Peak Overflow Rates.

gixteen active overflows were observed and studied in the
Keafny—Harrison Area {two other overflows location in>North Kgarny on
the Kearny-North Arlinéton Branéh interceptor. are reported upon with the
overflows in the "middle" area of the system). There are no inacfive
overflows in the‘Kegrny-Harrison'Area.

These ove;flows are located.aloné the PVSC branch interceptor
sewers adjacent to the‘Passaic River in this area. The branch inter-
ceptor sewers in thé Kearny-Harrison Area extend a distance of approx-
imatefy 4.4 ﬁiles (see Plate 5).

The sixteen active qvetflows serve a total tributary area of
approximately 1,650 acré;, most of which is served Ey combined sanitary
and storm sewer systems. However, this area also has separate sanitary
and storm sewers iﬁteronen with combined sewers throughout the area.
The capacity of tﬁe combined sewer system in these districts has been
estimatéd to be approximately 604 Million Gallonms 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, ;he average daiiy dry wéather flow (when no rainfall occurs) wa
found to be approkimately 13.4 MGD. This indicates that ground waﬁer

infiltratien of apprpximately 3.1 MGD 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.

o
NA v The total estimated piping of combined sewers in the Kearny-
ﬁ | H-arx;ison Area which is served with combined sewers and which is tribu-

- t;ry to the PVSC branch interceptor sewers, is approximately 62.3 miles
I- or 329,000 linear feetj;,. "It has been estimated that the cost of con-
ﬂ struction of separate sanitary sewers for the Kearny-Harrison Area yould

be approximately $80 million. Eacii overflow collection area must be

o :

_ analyzed independently to determine the extent and relationship of the
e various separate sanitary, separate storm, and combined systems which
(l‘ s exist inte:wovan in, -clos.e‘proximvi_ty throughout the Kearny-Harrison area.
“ In some cases, the best economic decision may be to ;:ontinue to use the

combined system for sanitary sewage only, aisconnecting existing storm
ﬂ 'drainage inleté and reconnecting to new separate storm éewers. In other
areas, the reverse situation méy prevail, whereby ali sanitary con-
nections would best be reconnected to new sanitary sewers, and the
existing combined s-ystem continued for usage as a storm séwer 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 It;he property line, if not

all the way into the building structure, to assure that old-type building

eliminated from the collection system.

! drainage systems with built~in ground water infiltration will have been
l 160
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The sixteen overflow chambers in the Kearny-Harrison Area are

ainage areas ranging in size from as little as six acres to

gserved by dr
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 bvgrflow 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 OT southerly terminus of the Kearny-Harrison Area has a -

carrying capacity of only about 28 MGD., It 1is obvi@us that this branch

interceptor sewer is entirely inadequate to carry but a very small

portion of the total storm flow potential from the combined sewers 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 branch interceptors. This table is entitled "Tabulation

of Passalc 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-

181
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TABLE 5

TABULATION OF PVSC QVERFLOWS IN THE KEARNY-HARRISON-EAST NEWARK AREA

o

Estimated Maxlmum
Estimated Maximum Peak
Maxinym Overflow Racorded Maximum
Discharge Tributary X of Area DRY WEATHER PlI.O'U * Storm Capaclty Overflow Cverflow
Overflow Permit Area with Combined Dry Weather Wet Weather Capacicy ta River to River Observed
Locatien Mumber © _(Acres) Severs Hontha (MGD) Momtha (MGD) {MGD) (MGD) (MGD) (MG)
Ivy Street, Kearny 023/K-007 607 - - 3.00 3.50 260.7 260.7 2644.0 22.8
Johnetono Ave., Kearny 022/¥-006 207 30 0.63 A 0.80 167.0 122 .-3 - 112.00 13.5 -
Harxison Ave. , Barrison 012/8-003 67 130 0.77 1.08 29.4° 29.4 20.0 - 3.0
Bergen Ave., Kenrny. 024/K-008 114 20 - 0.62 0.72 . 22.7 22.7 29.0 2.6
Central Ave., E. Newark 008/E~001 26 100 0.1 0.27 63.4 43.4 61.6 1.2
New (Hamilten) 5t., Harrison 010/B-001 32 1% 0.17 0.33 6.9 6.9 18.0 1.1
Dukes Street, Kearmy : 0626/x-010 25 . 130 0.17 0.20 . ) 9.6. 4.7 6.5 0.8
Bergen Street, Harrison 015/H-006 72 10 0.83 1.13 11.0 10.9 16.7 0.5 V
Middlesex S-:., tarrison 014/H-005 62 130 0.72 . 0.98 5.8 5.8 12.6 0.5
Marshall Street, Keaxny 021/%-005 24 100 0.0% ‘0.12 2.8 2.8 5.0 6.A
D;ay Street, Harrisco 013/B-004 6 120 . 0.0% 0.12 1.7 1.7 8.0 0.3
Cleveland Ave., Harrison 011/8-002 1 130 0.14 - .13 6.6 9.8 12.2 0.3
Tappan Street, Kearny 025/K-00% 5 ' 190 0.35 0.41 " 9.5 6.0 8.7 0.2 .
Bergen Ave., Kearoy 019/k-003 12 . 10 0.05 0.06 10.1 1.0 2.4 0.1
Naimn Avenuve, Ksarny 020/¥-004 176 a5 ) 0.54 0.69 8.3 2.6 2.6 Negligible
Worthington Ave., Harrison 016/K-004 177 95 . _2.02 __2_82 9.0 9.0 _EiE“ . 1.0 Esc.
TOTAL 1,643 10.33 T 10,40 604.5 563.7 568.3 48.3
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ted capacity of the combined sewers tributary to

chese 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, apﬁroximately 20'tb 45 raiﬁfails were observed.
Depth recording gauges.ﬁere fnstalled in essentially all of the chambers,;
and measurements and observations of overflow were made, including sampling.
| The results of tﬁese studles éﬁd measurements indicate that
the maximum recorded overflow to the river from the sixteen chambers
duriﬁg ;his period of study was at the péak rate of approximately 568
MGD. queQEr, this overflow rate was of short-term duration and does not
refleét the-volﬁme 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 observation and study under the maximum storm flows observed (not all

simultaneously).

It would appear’frqm 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 directly .to the rainfgll. 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 inlthe Kearny-'
Harrison Area under maximum storm flow conditioms 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 gevere rainfall conditions than observed during the éeriod
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 ére 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
Street has a carrying c;pacity of about 260 MCD. The estimated capacity
of the incoming combined sewer which flows through this chamber is
approximately 260 MGD. Thus, with‘periods of heavy rainfall, it 18
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

jn the Kearny-Barrison area {s shown on Plate 3.

Individual Overflow Chambers

A description has been prepared of ecach of the overflow

chambers setting forth, in summary form, the results of the observa-

tions and study. These 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 1argést 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
sepatatelsanitary and storm. sewers.

| Therdry weather flow was estimated to be approximately 3.0 MGD
during dry weather months and 3.5 MGD during wet wéather months. This
is indicative 6f high infiltration from-high ground water tables which
is to be expected in a combined sewer system.

Under storm flow con4itions, itlwas found that this overflow
was active with essentially every rain.l_The overflow discharges into
Frank's Creek and-travels in this creek a distance of approximately ome
mile before entering ther Passaic River.

Observatiéns were started at this chamber on December 31, 1974
énd extended through June 16, 1975. During the period of study, 45
rginfalls occur?ed. It has been estimated that overflows occurred on
32 occasions. It is also-estimgted that overflow will occur from 50
to 65 times per year at this chamber on the probability that rainfalls may
occur 70 to 90 times per year. It was found that a rainfall intensity
of only 0.02 inches per hour.resulted in overfloﬁs, but with a rainfall
duration of 16 or more 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 weacﬁer flow con-
ditions. An analysis i{ndicated that the average BOD was approximatelY
958 mg/l but the total suspended solids Qas only 100 mg/i.

| Samples taken during storm flow conditions indiqated a range
of results for BOb from a low of 51 mg/l to a high of 258 mg/1l, while
the sﬁspended solids ranged from a low of 40 mg/l to a high of 297 mg/l.
The foregoing would:appear to reflect the effectrof dilution, except
that the effec£ of flushing action is also indicated by the higher

suspended solids.
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JORNSTON AVENUE OVERFLOW CHAMBER, KEARNY
S
‘The Johnston Avenue overflow serves 2 tributary area of

apﬁroximately 707 acres. An estimated 80 percent of this area is served-

with a coubined sewer system and the balance 1s served with separate

gsanitary and storm sewers.

The dry weather flow was estimated to be approximately 0.63

r months and 0.80 MGD during the wet weather

MCD during the dry weathe
months.
Metering and sampling equipment 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

Fmmas

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 number of overflows will range

from 50 to 65 times. It was found that the overflow ranged as high as

13.5 MG. DPeak flow rates as high as 112 MGD were measured.
It was found that backwater from the Passalec 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.

Samples were collected of the dry weather flow at this chanbeX®

and the samples were €ound to be fairly dilute. The suspended solids

averaged about 72 mg/1l and the BOD was 104 mg/l.
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The storm water sampling also indicated a fairly dilute waste.

e sugpended solids was found to range from & low of 1L mg/l t

o a high

Th
of 114 mg/l and the BOD was found to range from a low of 30 mg/l to a

high of 86 mg/1l.
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HARRISON AVENUE OVERFLOW CHAMBER, HARRTSON

This overflow chamber serves a relatively small area of only

67 acres. The area is provided entirely with combined sewefs.

| The estimated average daiiy flow_ﬁas about 0.8 MGb during the
dry weather ﬁonths and it is estimated that it is about 1.1 MGD during
wet weather months.

Metering facilities and automatic sampling equipment were
installed in'fhis»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 ana it was determined thét
éleveﬁ overflows occurred. It is estimated that overflows at this
chamber occur from 45 tg 55 times per year, andvthat rainfalls oceur on
about 70 to 90 occasions per year. It was found that ;he 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 1947mg/1,
and the BOD approximately 188 mg/1.

Under storm flqw conditions, the suspended solids was found
to range from a low-of 69 mg/1 to a high of 260 mg/l and BOD ranged from
a low of 49 mg/l to a higﬁ of 203 mg/l. It would aﬁpear, from the
above, that the dilution effect resulted in a less concentrated effluent

under storm flow conditions.

171
TIERRA-B-007960



ELSON T. ETILLAM ASSOCIATES.I'NC.

BERGEN AVENUE OVERFLOW CEAMBERz 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 sexved by separate sanitary and storm
cewers. . This overflow is located at the easterly end of Bergen Avenue.

It has been estimated that the dry weather flow is appToxX—
imately 0.62 MGD. The estimaeed 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 nhis pefiod. It has been estimated that overflows
will occur at this chamber from 50 to 70 times per year oOn 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
average 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/l to a nigh of 57 mg/l, the suspended
solids ranged from a low of 260 mg/1 to a high of 282 mg/l. This

- clearly reflects the effect of-fiushing under high flow and high veloci ty

conditions in the combined sewer system.
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CENTRAL AVENUE OVERFLOW CHAMBER, EAST NEWARK

This overflpw chamber serves a very small drainagé area,
namely, 26 acrés. 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 ﬁhe wet weather months.

Metering and sampling facilities were {nstalled in this
chamber and were ma#ntained-during the period extending from April 24,
1975 thrpugh June 6, 1975. During thié period of time, rainfalls
oceurred on seventeen occasioné. 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 raiﬂfalls occurring from 70 to 90 times per year.

If was found that the average rainfall 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. Tﬁe
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 occurrence, 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
averagé, and BOD wvas found to average only 47 mg/l.

The storm flow conditions indicated thﬁt the suspended solids
and BOD again were relatively iow, the former being found to range from a
1ow of 36 mg/l to a high of 103 mg/I, and the latter ranging from a

1ow of 34 mg/l 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 ﬁith combined sewer facilities.

The estimated average daily dry weather flow is ébout 0.17 MGD
and dufing wgt 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 MGD).

Metering faéilities and sampling equipment were iInstalled in
this chamber during the period May 12, 1975, and extending thréugh July
6, 1975. During this periqd of time, rainfall occﬁrred 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 9Q'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
chambér was found to be as high as 18 MGD. The volume of overfloﬁ,
under the worst recorded storm conditions, was found to be about 1,1 MG.

Samples of the dry weather flow indicated suspended solids‘avenaged

about 191 mg/1, and BOD concentrations averaged 138 mg/l.

' Samples taken during a storm flow condition indicated a range
6f BOD from a low of 47 mg/l to'a high of 66 mg/l, and a range of suspended

solids from a low of 106 mg/l to a high of 326 mg/l. It would appear

R
a
i
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f the above that the suspended solids during the storm flow period
rom :

e—
reflects flushing action from the peak stomm flow rates. The BOD r

flects the effect of pollu;ion.
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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 pericds was estimated to be 0.20 MGD. This

overflow joins the overflow from Tappan Street, merging into a common

i

" outfall line which diSchargés into an open ditch - -leading to Frénk's

Creek.

Metering and sampling facilities were installed in this overflow
chagber beginning May 1, 1975, and extending through October 24, 1975.
During this period of time, 41 rainfalls Qere recorded. It has been
estimated thatloverflow occurred on 37 occasions. On the basis of 70 to
90 rainfalls occurring in one year, it has also been estimated that from
65 to 80 overflows would éccur at this chamber.

It was found that the rainfall intensity fequired to cause
overflow waé only about (.03 to 0.04 inches per hour. Peak overflow
rates of 6.5 MGD were recorded, and the volume of overflow was foumd to
be only about 0.8 MG.

The Sample.of the dry weaéher flow indicated that suspended solids
averaged 253 mg/l and the 30D averaged 234 mg/l.

-The storm sample which was éollected indicated.an average con-

centration of 178 mg/l for suspended sclids, 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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M OVERFLOW CHAMBER, HARRISON
This overflow c:;namber serves a drainage area of about 72
acres. The area ié 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 dai]_.y flow is about 1.13 MGD during wet
weather months, reflecting possible infiltfation of about 0,30 MGD.
Metering facilitles were‘inétalled in fhis chamber starting
Jﬁly 6, 1975, ami were maintained in ope;ation through September 12,
1975. During this period of time, thirteen rainfalls were recorded aﬁd’
it has been estimated that overfiows occurred on eleven occasions.
Based on an estimated range of from 70 to 90 rainfalls occurring during
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 storm of most severe intensity was ftsund tobe
only 0.5 MG.
It was fo;.md that backwater from the Passaic River entend
this chamber and the sewer system during periods of exceptionally ki gh

tide. The staff of the PVSC has taken corrective actiom in order to

reduce and eliminate this occurrence, which was of short-term duraf on.

Samples of the dry weather flow indicated an average SewgZé

strength for suspended solids of 136 mg/l and for BOD the average comn-

centration was about 170 mg/l. The sampling of the overflow durimg
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¢ rainfall conditions indicated that suspended solids ranged from
sStorm © :

£ 100 mg/l to alhig'h of 144 mg/l and BOD concentrations ranged
a leow OL

£ a low of 23 mg/l to a high of 37 mg/l, reflecting the dilution
rom

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 flowvih fhis district is about 0.72
MGD during dry weather months, aud during the wetAweather months is
about 0.98 MGD, reflecting a possible infiltration réte of about 0.26
MGD. | |
| Metering facilities were installed on April 24, 1975 and were

_ maingained thropgh 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 usualiy caused overflow, but lesser intensities some—
times caused overflow if the rainfall duration was protracted; Thé
ﬁaximum overflow rate which was measured_was aboﬁt 14 MGD, and the
overflow volume was found to be 0.5 MG. It has been estimated thaf
overflows will occur at this chamber about 50 td 60.timas per year when -
rainfall occurrences range from 70 to 90 times per year.

It was found that backwater from the Pagsaic River entered
this chamber and the sewer system during periods of exéeptionally 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
dilgte 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 tow of 32 mg/l to a high of 59 mg/l, and the BOD
ranged from a low of 9 mg/l to a high of 50 mg/1l, 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 gerving this district 6f only‘24 acres is
served with a combined sewer system. The estimated dry weathgr flow is
only aboﬁt 0.09 MGD and, in wet weather months,'aboqt 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 oﬂlthirteen occasions. Overflbws, however, occurred
only on six occasions. It was found that the overfiows occurred when-
ever the rainfall exceeded about 0.05 inches per hour.

The peak overflow rate was found to be abbut 5.0 MGD, but the
actual volume of overflow under the worst recorded storm was iny about
0.4 MG. It has been estimated that overflow will occur at this chamber
from 30 to 50 timés per year on the basis of 70 to 90 rainfall occurrences
per year. | |

IF was found that backﬁater from the Passalc 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 eliﬁinate this occurrence, which was of short-term duration.

Samples taken of thé dry weather flow show a typical domestic
sewage with suspended solias of onlj 120 mg/l and a BOD of about 206
mg/1l, based on average valuesl

During storm flow, t#e suspended solids were slightly higher,
ranging from a 1ov of 66 ﬁg/l 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‘OQerflow chamber serves an extremely small tributar& area
of only 6 acres, which is served entirely by combined sewers. The dry
weather average daily flow is nomiﬂal, estimated to be about 0.09 MGD in
thé dry weather months And about 0.12 MGD in wet weather months.

Metering facilities were maintained in this chamber for the
period beginning Jupe}S, 1975 and extending.tﬁrough 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. o

It was found that a rainfall intensity of about 0.07 to 0.08
inches per hour waé required to cause overflow. The overflow volume is
nominal, with a maximum of 0.3 MG measured during this observation
period, and a mak;mum peak storm overflow rate of akout 8 MGD fecorded.

It was found that backwater from the Passaic River entered
this chaiber and tﬁe sewér 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 duratién.

It was found fhat the dry weather flow waste'reflected a very
high degree of dilution. TFor example, the BOD wasvfound to be only

about 25 mg/1.
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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
¢t remendous 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 tﬁis overflow is small. A separate
sanitary sever is recommended for connection to the PVSC branch inter-

ceptor, with elimination of this combined overflow.
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CLEVELAND AVENUE OVERFLOW CHAMBER, HARRISON -

This overflow chamber serves a very small district of only 11
acres. fhe district is served with combined sewers.
| The estimated average daily dry weather flow was about 0.14
MGD,.and during wet weather months was about 0.19 MGD, whi;h refiects a
relatively high infiltration rate (0.05 MGD).
During the 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 thesé 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 6dcupiabbut240 to 50 times per year, based upon rainfalls
occurring 70 to 90 times per year. |
Under overflow éonditions, 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 10l‘mg/1 for suspended solids and 170 mg/l

for BOD.
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Under storm flow conditions, the sdspended solids were found

to be unusually low, ranging from a low of 39 mg/1 to a high of 68 mg/1l,

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‘Streeﬁ overflow chamber serves a tributary area of
only 35 acres. The areé i; served with combined sewers. This overflow
joins the overflow from Dukes Street, merging into a coﬁmon outfall line
which discharges into an open ditch leading.to Frank's Creek.

| . The average daily flow was estimated to be 0.35 MGD in the dry
weather months and:O.él MGD in the wet weather months.

ﬁetering %acilities én& sampling equipment for this chamber
were in service beginning February'23. 1975, aﬁd e#tending through
August 24, 1975. During this period of time, rainfalls were recorded on
45 occasiens, and overflqws arevestimated to have occurred on 28 occasions.

It has also been estimated that‘overflows at this chamber will
occur from 45 to 55 tiﬁes per year when the rainfall occurrenceé range
from 70 to 90 times yearly. |

It was found that an average rainfall intensity of only about
0.03 inches per hour caused 6verf10w. The maxlmum peak rate of ovérflotd
was found to be 8.7 MGD, but the velume of overflow was found to be
only 0.2 MG under the worst storm recorded during the pericd.

Sampling of the average -daily flow under dry weather con-
ditions igdicated a suspended solids concentration of about 137 mg/1
and a BOD value of about 194 mg/1, 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/1l, reflecting the extent of dilution due to storm flows.
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BERGEN AVENUE OVERFLCOW CHAMBER, KEARNY

This overflow chamber serves a tributaryrarealof 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 dayr(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, 1975 through May 7, 1975. During this period of obser-~

vation, rainfall occurred on eight occasions, during which six overflows

 BEEEE N

were estimated to have occurred. It has been estimated that ove:flows

will occur at this chamber from 50 to 65 times per yvear when the rain-

—
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fall occurrences range from 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, coinecidentally, when
0.1 MG overflow volume was recorded. |

Sampling éf the waste reflected an extremely dilute seﬁage,
both under dry weather flow conditions and during overflow conditions.
These low‘conCentrétions 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 sewers.

Sampling of 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/1.
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The sanitary line which discharges into the chamber serves {1

acant industrial complex. Whatever flow that discharges here is sus-—
V .

pected of being either infiltration or inflow, which s_hould be located

and eliminated. This overflow, in turn, may then be eliminated.
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NAIRN AVENUE OVERFLOW CHAMBER, KEARNY

This éverflow chamber serves a tribﬁtary area of 176 acres.
The area is provided entireiy with combined sewers. The average daily
dry weather flow 1is éstimated to be about 0.54 MGD during dry weather
months, -and 0.69 MGD during 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 perlod of observation, 17 rainfalls occurred and overflows
are estimated to have occurred on 15 oceaslons. It has been estimated
that overflow will occur about 60 to 80 times pér year based upon
rainfall occurrences of 70 to 90 times per year.

It was found that approximately 0.09 inches per hour of rain
was required to cause overflow. The volume of overflow was found td.be‘
very little, namely, about 0.1 MG, and the ﬁeak stormwater overflow rate
was‘measured at only 2.6 MGD.

- Sampling of the dry weather sewage at this chapber indicated a
very dilute waste, with a sﬁspended solids avérage of 58 mg/l and BOD vilues
averaging aBoqt 78 mg/l. The sampling of the stormwater overflow was
likewise found to bé_fairly dilute, with a éuspended solids concentratiam
of only 93 ng/l and a BOD of about 61 mg/1, ﬁased on a?erage values.

These very low wastewater characterlstics are attributed to

high dilution in this district due to storm flows and infiltrationm.
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WORTHINGTON AVENUE OVERFLOW CHAMBER, HARRISON

The Wprthingfon Avenue overflow chamber serves a tribﬁtary
. 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
sewérs.

The average daily dry weéther flow was estimated to be about
2.0 MGD during'dry3weather months, and about 2.8 MGD during wet weather
months. This reflecﬁs a fairly high infiltration raté 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 clogged with debris. Due to the obstructed outfall -

line, the overflow chambér becomes surcharged during pefiods of storm
flow, thereby negating metering attempts, since no "free board" overflow
condition existed. In other words, with the océurrences of high storm
flows, the stormwatér ig carried on downstream.

Sampling of the waste during dry weather flow conditions re—
vealed an ext;emely dilute sewage, with the suspended solids averaging;
only aﬁout 42 mg/l. Sampling of the waste during storm flow conditioms
indicated that BOD concentrations averaged 59 to 75 mg/1l, reflecting the

dilution effect.
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KEARNY-HARRISON-EAST NEWARK AREA OVERFLOWS

Extent of Area and Peak Ovcrflow Rates:

 gixteen active overflows were observed and studied in the
Keafny-ﬂarrison Area (two other overflows location in-North Kearny on
the Kearny-North Arlinéton Branch interceptor are reported upon with the
overflows in the "middle" area of the system). There are no inactive
overflows in the. Kearny—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-
imatel& 4.4 miles (see Plate 5).

The sixteen active.qvefflows serve a total tributary area of
approximately 1,650 acfes, most of which is served by combined sani.tary
and storm sewer systems. However, this area also has separate sanitary
and storm sewers iﬁtefwdven with combined sewers throughout the area.
The capacity of the combined sewer system in these districts has been
estimatéd 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 1ndicates that ground water

infiltration of apprpximately 3.1 MGD prevails in the collection systim
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_This infiltration is attributed to the

of the Kearny—Harrison Area.

d sewer system, which was constructed so as to permit ground

combine

water entry into the pipeline.

-
=

The total estimated piping of combined sewers in the Kearny-

ﬁarrison Area which is served with combined seﬁers and which is tribu-
t;ry to the PVSC branch interceptor sewers, is approximately 62.3 miles
or 329,000 linear feeﬁ, "It has been estimated that the cost of con-
struction of separate sanitary sewers for the Kearny-Harrison Area yould
be approximately $80 million. Each overflow collection area must be

analyzed independently to determine the extent and relationship of the

3

various separate sanitary, separate storm, and combined systems which

AEREER

exist interwoven in close proximity throughout the Kearny-Harrison area.

P

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. In other

areas, the reverse situation méy prevall, whereby ali sanitary con-
nections would best be reconnected to new sanitary sewars,»and the
exlisting combined s&stgn continued for usage as a storm séwer 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 @he préperty line, if not
all the wa} into the building structure, to assure that old-type building

drainage systems with built-in ground water infiltration.wiil have been

eliminated from the collection system.
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The sixteen overflow chambers in the Kearny-Harrison Area are

served by draiﬁége areas ranging in gize from as little as six acres to

s 607 acres. Tﬁe 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 bvarflow pipes from the chambers to the river has also been estimated

to be 564 MGD. 1In other words, under conditions of an extensive storm

which would inundate and surcharge the entire collection system, a flow

of app:oximately 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 obvipus that this branch

dequate to carry but a very small

portion of the total storm flow potential from the combined sewers 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 branch interceptors. This table is entitled “Tahulation

of Passalc 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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TABLE 5

TABULATION OF PVSC QVERFLOWS IN THE KEARNY-HARRISON-EAST NEWARK AREA

w. 1

Estimated Maximum
Estimated Maximum Peak
Haximum Overflow Recorded Maximum
Discharge Tributary X of Area DRY WEATHER FITOW © Storm Capacity Overfiow Overflow
Overflpu Permit Area with Combined Dry Weather Wet Weather Capacicy to River to River Observed
Location Numbet ’ (Acres) Sewers Months (MGD) Months (MGD) {MGD) {MGD) (MGD) (MG)
iIvy Street, Kearny 023/K-007 607 + 45 3.00 3.50 260.7 260.7 244.0 22.8
Johnaton Ave., Kearny 022/k-006 207 80 0.63l 0.80 167.0 I.ZZ..B CR1Z2.0 13.5
Barrison Ave., Harrison 012/8-003 61 130 0.77 ~1.08 29.4° 28.4 20.0 . 3.0
_Bergen Ave., Kearny | 024/K-008 110 30 - 0.62 0.72 . 22.1 22.7 29.0 2.6
Central Ave., E. Newark 008/5;001 26 100 0.14 0.27 43.4 43.4 61.6 1.2
New (Hamilton) St., Harrisos 0L0/H-001 32 190 a.17 0.33 6.9 6.9 18.0 11
Dukes Street, Kearny ‘ 026/¥-010 25 130 0.17 0.20 . ) 9.6‘ 8.7 6.5 0.8
Bergen Streer, Harrison 015/8-006 72 10 0.83 1.13 11.0 190.9 16.7 0.5 -
Middlesex St. , Harrisoun 014/H-005 62 120 0.72 - 0.98 5.8 5.8 .12.6. 0.5
Marshall Street, Kearny 021/K-005 24 100 0.09 - 0.12 2.8 2.8 5.0 C;.A
fey Street, Harrison 013/8-004 6 130 ‘ 0.09 0.12 1.7 1.7 8.0 0.3
Cleveland Ave., Harrisom 011/8-002 11 130 0.14 6.19 6.6 9.8 12.2 0.3
Tappan Street, Kearny 025/K-009 35 - 100 0.35 0-41 9.5 6.0 8.7 0.2 .
Bergen Ave., Kearny 019/8-003 12 10 0.05 0.06 10.1 21.0 2.4 0.1
Nairm Avenue, Kearny 020/%~-004 176 a5 0.54 0.69 8.3 2.6 2.6 Negligible
Worthington Ave., Harrison 016/K-004 177 95 . _2.02 _2.80 9.0 9.0 ﬂ_ﬁat. 1.0 Est.
TOTAL 1,643 10.3 | 19.40 " 604.5 563.7 568.3 48.3
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jmated 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'tb 45 rainfalls were cobserved.

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 from the sixteen chambers

during this period of study was at the peak rate of approximately 568

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 ovérflow from the sixteen overflow chambers was

determined to be about 48 Milliom Callons (MG) during‘this period

of observation and study under the maximum storm flows observed (not all

simultageocusly).

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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1t was found that the overflow rates of discharge were of
short-term duration and generally respended directly to the fainfell. In
other words, the overflows geﬁerally ceased, following the cessation of
rainfall. Likewise, overflows occurred shortly after the onset of
rainfall and at such times that the inteneity exceeded about 0.04

inches per hour.

The aggregate overflow eo the Passaic River invthe Kearny—'
Harrison Area under maximum storm flow conditions observed was somewhat
less than anticipated. Based upon the observations and studies, it is
possible, however, LO make some projections of what the overflow might
be uqderrmore gevere rainfall conditions than observed during the eeriod
of study. ‘An attempt has been made to do this in the overflow chambers
>'which are considered to be most critical in the coliection system.
The most important overflows located within the Keérny-Harrisotl
Area which are tributary to the Passaic Valley branch interceptor sewers
are located at Ivy Street ahd 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
Street has a carrying cepacity of about 260 MGD. Tﬁe 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 cverflow chamber.
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The location of the PVSC branch interceptor sewers and. the

sixteen overflow chambers along the Passaic River and its tripbutaries

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-

cions and study. These 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 1argést 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
sepaﬁate.sanitary and storm Sewers.

| The dry weather flow was estimated to be approximately 3.0 MGD
Quring dry weather months and 3.5 MGD during wet wéather months. This
is indicative 6f high infiltration from high ground water tables which
is to be expected in a combined sewer system.

Under storm flow conditionms, 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.

Observatidns were sta;ted at this chamber on December 31, 1974
énd 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.estimgted that overflow will occur from 50
to 65 times per year at this chamber on the probability that rainfalls may
occur 70 to 90 times per Yyear. It was found that a rainfall intensity
of only 6.02 inches per hourvresulted in overfloﬁs, but with a rainfall.
duration of 16 or more h0urs..

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.

167

e i m T
T i,

TIERRA-B-007990



gELsON T KILLAM ASSOCIATES.INC.

Samples were taken of the sewage under dry weatﬁer flow con—
ditions. An analysis indicated that the average BOD was approximafely
258 mg/l but the total guspended solids was only 100 mg/l.

Samples taken during storm flow conditions indicated a range
of results for BOD from a low of 51 mg/l to a high of 258 mg/1l, while
the sﬁspended solids ranged from a low of 40 mg/l to a high of 297 mg/l.
The foregoiug would appear to reflect the effect-of dilution, except
that the effect of flushing action is also indicated by the higher

suspended solids.
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Mmow CHAMBER, KEARNY

The Johnston‘Avenue overflow serves a tributary area of
approximatEIY 707 acres. An estimated 80 percent of this area is served -
with a combined sewer system and the bélance is served with‘separafe
ganitary and storm sewers. |

The dry weather flow was estimated to be approximately 0.63
MGD during the.dry weather moanths and 0.80 MGD during the wet weather
months. |

Metering and sampling equipment for this overflow chamber was
in service beginning on December 31, 1974 and extending through June 16,
1975. During this period of metering and observatien,‘hs rainfalls .
qccurred with observed or metered overflows én 13 occasions. In general,
it was found that overflows would occur whenever the intensity of
rainfall exceeded about 0.03 {nches per hour. Based upon the observa-
tions, it 1is estimated that rainfall will occur at this station about
70 to 90 times per year, and that the number of overflows will range
from 50 to 65 times. It was found that the overflow rangéd as high as
13.5 MG. Peak flow rates as high as 112 MCD were measured. |

It was found that backwater from the Passalc 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.

Samples were collectéd of the dry weather flow at this chambex

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 14 mg/l to a high

of 114 mg/l and the BOD was found to range from a low of 30 mg/l to &

high of 86 mg/1.
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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 sewefs.

| The estimated average daiiy flow‘ﬁas about 0.8 MGb during the
dry weather ﬁonths and it is estimated that it is about 1.1 MGD during
wet weather months.

Metering facilities and automatic sampling equipment were
installea in'fhis_chamber and observations made for a éeriod extending
from April 24, 1975 through June 6, 1975. During this period of time,
rainfall occurred on eighteen occasions an& it was determined thét
eleven overflows occurred. It is estimated that overflows at this
chamber occur from 45 td S5 times per year, and.that rainfalls occur on
about 70 to 90 occasions per year. It was found that ;he 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/1,
and the BOD approximately 188 mg/1.

Under storm flqw conditions, the suspended solids was found
to range from a loonf‘69 mg/1l to a high of 260 mg/l and BOD ranged from
a low of 49 mg/l to a higﬁ 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 beet 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.

Ppuring the period of study and cbservation, 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 this petiod. Tt has been estimated thtt overflows
will occur at this chamber from 50 to 70 times per year on the assump—
tion that rainfalls will cccur from 70 to 90 times per Yyear. 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
average 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/l to a high of 57 mg/1l, the suspended
solids ranged from a low of 260 mg/l to a high of 282'mg/1l. This

. clearly reflects the effect of-fiushing under high flow and high velocl ty

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 {nstalled in this
chamber and were maiptained‘during the period extending from April 24,
1975 thrpugh June 6, 1975, During thié 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 raiﬁfalls occurring from 70 to 90 times per year.

It was found that the average rainfall intensity required to
cause oferflow 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. Tﬁe
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 occurrence, 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 fdund to average only 47 mg/l.

The storm flow conditions indicated thgt the suspended solids
and BOD again were relatively 1bw, the former being found to range from a
1ow of 36 mg/l to a high of 103 mg/l, éﬁd the latter ranging from a

low of 34 mg/l 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

I . r'r-'l
e

an unusually high flow and is indicative of high infiltration in this
small collection system (0.16 MGD).

Metering facilities and sampling equipment were installed in
this chamber during the period May 12, 1975, and extendiné thrdugh July
6, 1975.. During this peripd of time, rainfall occﬁrred on seventeen
separate occasions. It has been estimated that overflows occurred at

this chamber on thirteen occasions. It has also been estimated that

N

-3 : 3

overflows will occur at this chamber about 55 to 70 times per year when
rainfalls occur about 70 to 90 times per year.
1t was found that the rainfall intensity required to cause
overflow was about 0.07 inches ﬁer hour. The peak overflow rate as this
chambér was found to be as high as 18 MGD. 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'avenaged
about 191 mg/l, 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/1 to a high of 66 mg/l, and a range of suspended

solids from a low of 106 mg/l to a high of 326 mg/l. It would appear

;/ )
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he above .that the suspended solids during the storm flow period

from t

reflects f£lushing action from the peak storm flow rates. The BOD re-

flects the effect -of pollution.
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DUKES STREET .OVERFLOW CHAMBER, KEARNY -

This overflow chamber serves a small area of only 25 acres.
This area is served entirely with cémbined 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 diéchargés 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 ﬁere recorded. It has been
estimated that-overflow occurred on 37 occasions. On the basis of 70 to
90 rainfalls occurring in one year, it has alsoc been estimated that from
65 to 80 overflows would occur at this chamber.

It was found that the rainfall intensity fequired 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 weaﬁher flow indicated that suspended solids
averaged 263 mg/l and the 30D averaged 234 mg/l.

-The storm sample which was cbllected 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 cverflow cﬁamber gerves a drainage area of about '{'2
acres. The area ié 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 dail_y flow is about 1.13 MGD during wet
weather months, reflecting possible :Lnf:lltfation of about 0.30 MGD.
Metering facilities were inétalled in ﬁhia chamber starting
Jﬁly 6, 1975, an& were maintained in operation through September 12,
1975. During this period of time, thirteen rainfalls were recorded a1"1d'
it has been estimated that overfiows occurred on eleven occasions.
Based on an estimated range of from 70 to 90 rainfalls occurring durdng
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 iﬁches
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 storm of most severe intensity was found tobe
only 0.5 MG.
It was foﬁnd that backwater from the Passaic River enterd
this chamber and the sewer system during perilods of exceptionally i gh

tide. The staff of the PVSC has taken corrective action in order to

reduce a_md eliminate this occurrence; which was of short-term duration.
Samples of the dry weather flow indicated an average sewge
strength for suspended solids of 136 mg/1l and for BOD the average cosn-

centration was about 170 mg/l. The sampling of the overflow durimg
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cainfall conditions indicated that suspended solids ranged from
Storm OT

£ 100 mg/l to a-high of 144 mg/l and BOD concentrations ranged
a low oL

£ a low of 23 mg/l to a high of 37 mg/1l, reflecting the dilution
rom

effect.
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MIDDLESEX STREET OVERFLOW CHAMBER, HARRISON

The Middlesex Street overflow chamber serves a drainage area
of 62 acres. This drainage arvea 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 wetAweather months is
about 0.98 MGD, reflecting a possible infiltration rate of about 0.26
MGD. '
a Metering facilities were installed on April 24, 1975 and were
maingained throggh July‘é, 1975. During this period of time, 25 rain-
‘falls were recorded and overflows were estimated to have occurred on 17
roccasions. it was found that a rainfall intensity of aboutv0.07 to 0.08
inches per hour usuaiiy caused overflow, but lesser intensities some-’
times caused overflow if the rainfall duration was protracted; Thé
ﬁaximum overflow rate whicﬁ was measuredlwas aboﬁt 14 MGD, and the
overflow volume was found to be 0.5 MG. It has been estimated thgﬁ
overflows willloccur at this chamber about 50 té 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 gsewer system during periods of exceptionally ﬁigh
tide. The staff of the PVSC has taken corrective aé:ion in order to
reduce and eliminate this occurrence, which was of short-term duration.

The sampling of the diry weather flow revealed an extremely
dilute sewage. The suspended solids was found to be oply 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 59 mg/l, and the BOD
ranged from a low of 9 mg/l to a high of 50 mg/1l, reflecting again not
only the very dilute dry weather flow, but ﬁhe further effect of dilutiomn

during storm flows.
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MARSHALL STREET OVERFLOW CHAMBER, KEARNY

fhe overflow chamber serving this district bf on1y>24 acres is
served with a combined sewer system. The estimated dry ﬁeathgr flow is
only about 0.09 MGD and, in wet weather months, abogt 0.12 MGD.

Metering and sampling facilities were installed in this
chamber from February 5, 1975 through April 3, 1975; during,wﬁich time
rainfall occurred oﬂvthirteen occasions. Overfléws, 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 abbut 5.0 MGD, but the
actual volume of overflow under the worst recorded storm was énly about
0.4 MG. It has been estimated that overflow will occur aﬁ this chamber.
from 30 to 40 timés per year on the basis of 70 to 90 rainfall cccurrences
per year. |

It was found that backﬁater 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 eliﬁinate this occurrence, which was of short-term duration.

Samples taken of the dry weather flow show a typical domestic

sewage with suspended sclids 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 hg/l 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'oﬁerflow chamber serves an éxtremely small tributar? area
of only 6 acres, which is served entirely bylcombined sewers. The dry
weather average daily flow is nomiﬂal, estimated to be about 0.09 MGD. in
thé dry weather ﬁonths énd about 0.12 MGD in wet weather months.

Metering facilities were maintained in this chamber for the
period beginning Jupé"s, 1975 and extending through July 6, 1975.
Rainfalls cccurred oﬁ ten occasions, with overflows observed on six

occasions. It is estimated that overflow could oceur 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.

Y

. : B  § i
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It was found that a rainfall intensity of about 0.07 to 0.08
inches per hour waé 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 atout 8 MGD fecorded.

It was found that backwater from the Passaic River entered
this chaﬁber and tﬁe sewer sttem 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 ﬁhat the dry weather flow waste'reflected a very
high degree of dilution. For example, the BOD was found to be only

about 25 mg/1.
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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
t remendous amount of infiltration, although for a vefy small area (six
acres), and the characteristics of the waste refledt this entry of
infiltratioq into the system.
The area tributary to tﬁis overflow is small. A separate

sanitary sewer is recommended for comnection to the PVSC branch inter-

ceptor, with elimination of this combined overflow.

o R 0 Y
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CLEVELAND AVENUE OVERFLOW CHAMBER, HARRISON

This overflow chamber 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 abﬁut 0.19 MGD, whi;h refiects a
relatively high jnfiltration rate (0.05 MGD). | '
During the 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 om 18 of thesé 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_édcu;_abbutzdo to 50 times per year, based upon rainfalls
oceurring 70 to 90 times per year. |
~ Under overflow éonditions, 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.
T+ 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/1 for suspended solids and 170 ng/1

for BOD.

185

TIERRA-B-008008



ELSON T. EILLAM ASSOCIATES.INC.

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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TAPPAN STREET OVERFLOW CHAMBER, KEARNY

The TappanvStreet overflow chamber serves a tributary area of
only 35 acres. The areé i; served with combined sewers. This overflow
joins the overflow from Dukes Stfeet, merging into a common outfall line
which discharges into an'open ditch 1éadinglto Frank's Creek.

| _The‘average daily flow was esfimated to be 0.35 MGD in the dry
weather months and10.41 MGD in the wet weather months,

ﬁefering %acilities én& sampling equipment for this chamber
were in service beginping February‘23, 1975, aﬁd eﬁtending 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 alsc been estimated thatvoverflows at this chamber will
occur from 45 to 55 times per year when the rainfall occurrenceé range
from 70 to 90 times jearly. | |

It was found that an average rainfall intensity of only about
0.03 inches per hour caused overflow. The maximum peak rate of ovérflova
was found to be 8.7 MGD, but the volume of overflow Qas found to be
only 0.2 MG undervthe worst storm recorded during the pericd.

Sampling of the average daily flow under dry weather con-
ditions ipdicated a suspended solids concenfration of about 137 mg/1
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/l and a BOD value of about

67 mg/1, reflecting the extent of dilution due to storm flows.
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BERGEN AVENUE OVERELOW CHAMBER, KEARNY

This overflow chamber serves a tributary area-of only about 12
acrés. It is estimated that only abdut ten percent of this system is
served by combined sewers. The dry weather flow is negligible, being
esfimated to be about 50,000 gallons per dayb(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, 1975 through May 7, 1975. Dﬁring 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
willvoccurlat this chamber from 50 to 65 times per year when the railn-
fall occurrences range from 70 to 90 times per year. It was found that
an average rainfall intensify‘of about 0.05 to 0.07 inches per hour
‘caused overflow.

The overflow volume is négligible, having been found to be
about 0.1 MG during the worst storm recorded during the pericd. The
peak overflow rate was defermined to be 2.4 MGD, coincidentally, when
0.1 MG overflow volume was recorded. |

Sampling éf the waste reflected an extremely dilute sewage ,
both under dry weather flow conditions and during overflow conditioms.
These low-condentrétions 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 sewers.

Sampling of 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 valua 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 6verflow chamber serves é tributary area of 176 acres.
The area 1is provided entireiy with combined sewers. The average daily
dry weather flow is éstimatgd to be about 0.54 MGD during dry weather
menths, -and 0.69 MGD during wet weather months.

Metering and sampling facilities were in serviece in this
chamber begimming 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 ﬁer vear based upon
rainfall occcurrences of 70 to 90 times per year.

. It was found that approximately 0.09 inches per hour of rain
was required to cause overflow. The volume of overflow was found tdlbe
very little, namely, about 0.1 MG, and the beék stormwater overflow rate
was'measured at only 2.6 MGD. |
- Sampling of the dry weather sewage at thias chapber indicated a2
very dilute waste, with a suspended solids average of 58 mg/l'aﬁd BOD values
averaging aboqt 78 mg/l, The sampliné of the stormwater overflow was
likewise found to be fairly dilute, with a éuspended solids concentratiam
of only 93 mg/l and a BOD of about 61 mg/l, based on a§erage 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 Wprthingfon Avenue overflow chamber serves a tribu‘tary
area of 177 acres, of which area about 93 percent is served with com-
bined sewers, the balance being composed of separate sanitary and storm
sewérs.

The average daily dry weét:her flow was estimated to be about
2.0 MGD during dry'-weather months, and about 2.8 MGD during wet weather
months. This reflecﬁs a fairly high infiltration raté due to the higher
ground water table d_u,ring the wet weather months.

No measurable overflows were recorded at this chamber because
of the fact that the outfall 1ine, which extends some 1,350 feet into
the Meadowlands, is clogged with debris. Due to the obstructed outfall -
line, the overflow chamber becomes surcharged during periods of storm
flow, thereby negating metering attempts, since no "free board" overflow
condition existed. In other worda, with the oééurrences of high storm
flows, the stormwatér is carried on downstream.

_ Sampling of the waste during dry weather flow conditions re—
vealed an extx_‘emely dilute sewage, with the suspended solids averaging
only ai:out 42 mg/l. Sampling of the waste during storm flow conditioms
indicated that BOD concentrations averaged 59 to 75 mg/1, reflecting the

dilution effect.
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ESTIMATE OF TOTAL SYSTEM OVERFLOWS

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 locatea in Newark tributary to PVSC overflows, 1,400 acres are -
located in Newark tributary to the PVSC interceptor, but not directly
connected to PVSC overflows, 1,650 acres are located in the Harfison—
Kearny area, and gbout 100 acres are_located in the middle portion of
the system. In addition to the above, and not included in the PVSC
overflow studies, are approximately 3,240 acres located in the South
Side of the City of Newa;k which>are served with combined sewers. This
large area is tributary fo the Peddie, Waverly, and Queen ditches where
overflow chambers are provided for storm Gater overflows which ulti-
mately are discharged into 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 £rom October 1, 1974, through
September 30, 1975, it has been estimated that the total volume of sewiges
treated at the PVSC treatment plant is approximately 91.6 billion gallonss.
This is an average daily flow of approximately 251.0 MGD for this twelve—
month perio&. During the year, a total of 54.74 inches of rainfall was
recor&ed.
The storm waterroverflow into the Passaic River from this

total drainage area of approximately 12,200 acres has been estimated
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to be abdut 7,500 million gallons annuélly. .Tﬁis is approximately 8.2
percent of the yearly fiow, The estiﬁated overflow from the Second
River Union Outlet is about 600 million gallons per year.

The foregoing does not include the estlmated overflow. from
the combined sewer systems in the waverly Avenue District, the Peddie
Street Distriet, and the Queens‘Street District, whlch are located in

 the South Side of the Ccity of Newatk. Preliminary estimates Iindicate
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 year.

In addition to tﬁe above, sanitary sewer overflows occur with-
in the collection systéh during exceptionally severe rainfalls as a |
result of inflow‘which is in excess of local‘iﬁterceptor sewer carrying
capacities. These inflows may aggregate in excess of 250 million
gallons annually.

Tabulations have been prepared for the twelve-month period
of‘observation and study (October, 1974 through September, 1975)}. These
tables ghow-the rainfall occurrences (81) with one hundred and. four
days of precipitation recorded, (See Table 6 onlpages 196-207).

Overflows to the Passaic River are estimated to have occurred
on eighty—fiﬁe days during this period of time at the sixty—five active
overflow chambers. Overflows did not occur at each chamber for each
storm. The intensiﬁy_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'fof each storm, the maximum
intensity for 2 thirty-minute duration, and the estimated storm water
runoff and aggregate overflow into theé Passaic River and its tributaries.
Table 6 also shows the estimated storm water overflow and sanltary
gewage diversion from the South Side area of the Clty of Newark which
ig discharged inte Newark Bay. Thé estimated overflows from the Second
River Union Qutlet are also shown, as well as the average daily flow
treated at the PVSC Newark ﬁay Treagment Plant. The tabulacions are
shown on a monthly basis and the_to;als for the twelve-month period ate
also showm.

In summary, while a total of over 91,000 million gallons of
sewage were treated in a cwelve-manth 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 overfiow from the Union Outlet was about 600
million galloms per vyear, or about 0.7 percent of the total flow treated.
The estimated storm 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 tham 2,300 million gallons per year, OT ﬁbout
2.5 percent of the total. The estimated ovgrflows within the collection
systems where sanitary sewers are inadequate have been estimated to be
about 250 million gallons per year, or about 0.27 percent pf the tot:él

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 diversions

from valve closings, the Second River Uniom Outlet éanitary bypass, and
oﬁher 'sanitary system overflows) amounts to about 11,000 million galloms

per year, OT about twelve percent of the Newark Bay Pumping Station

yearly plant flow. -
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TABLE &

RAINFALL ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS

Monch:_ Octgber, 1974

Maxizua Estimated ) Estimate'd***
Average Rainfail Tributary Souch Side Interceptor** s d River Total Average
Date/ Total Rainfall Rainfail Intensity Runcff 1nto Escimated Futimated Estimated Union Outlet Estimated Daily
Day of Rainfalil Duration Latensity (in 30 mink.) Combined Sewera® Overflew to Santtary Flow Tributary Runoff Flow ro River (Qverflowt Plant Fiow
Week (Inches) (Houry) (la./hr.) (In,/hr.) 4L0Y{MC) 60XZ(MC) River (MC) Nverced (MC) 40y (MG) 60X (MG} M) (MG) (MCD)Y
1 Tu : 2€0
2 W T ’ : L . o2l
3 Th ' g8 i 243
4 F g g 2.3
55 B 2 28
6 S 2, 265
7 M - 2:l
8 Tu 'v a 2:36
9w <] 235
10 Th o E 2.4
nF °x 232
12 & =z 213
138 T Q 194
14 M X 20
15 Tu 0.20 3.40 0.067 0.10 27 40 5 7 11 ) 39 V422 235
16 W 1.90 22.00 0. 086 0.25 252 376 285 = 67 100 ) y - 234
17 Th . ’ ‘ w 2.3
18 F < 246
19 S I . 223
208 L 232
— 21 M 5 238
2 22 Tu o 236
23 W =4 237
24 Th = .23
25 F 0.08 7.0 0.011 0.08 ) 11 16 - = 3 4 4 240
26 S o 273
22 s E 1498
28 M = 227
29 Tu 238 .
30 W T 239 n
31 Th 0.04 2.70 0.020 0.02 5 9 - 1 2 . 2 2k --
TOTAL 2.22 ' 295 441 290 78 117 39 428 7,243 MG/Month
Note: ® 12,200 Acres - combined sewers (ctributary to PVSC intercepror) 234 Avexage
: Newark 5,400 .
T = Trace Patersor 5,100
Kearny-Baxrisor 1,700
. 12,200
&% 3240 Acres - combined sewera aot tribucary co PVSC inCerceptor

kk* Manually controlled (not combined sewers)
+ The “Total Estimated Overflow" column is derived by adding
columns 8, 9, an average of columns 10 and 11, ‘and column 12.
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Month:

pacte/
Day of
Week

L Ewunm

: LSOO LN
HEXuemHE
CEREREES- S

=

o
o~
::g::mmm-l:

November, 1374
_ November, -

Toral
Rainfall

(Inches)

0.01

0.04
0.01

0.40
G.05

.02

0.02

0.85

Rainfall
Ouration

(Hourn)

2.00

Average
Ratinfall

Intensity {in 30 mios.).
![n.lhl.} fIn./bhr.)

0.010

0.013
0.010

0.080
0.010

0.020

0,028
0,010

0.010

Maxigum
" Rainfall
Intenalty

0.01

0.02
0.01

0.01

TABLE &

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC AIVER, AND PLANT FLOWS

Eatimated

Tributary . Suuth Side Interceptor Second River
Runoff fnto Eatimated Estisated Eatimated Union Outlet
Comhined Sewars Overflow to Sanitary Flow TIrlbutary Runoff Flow to River
WOI(MC) 6OX(MG) River (MC)  Diverted (MC) 20x{HG) 602(HG) _(u6)

1 2 -— : 1

5 8 . i i

1 2 -

53 79 35 R 1 2 ; 6

7 10 ~—

1 1

2 4 -

k3 55 20 g 1‘; 1?

2 4 -

2 4 - b 1

108 168 55 8 10 45 6

Total

Estimated
Overilov +

[ N

.36

109

‘Average
Daily
Flant Flow

(MCD)

241
215
199
238
250
238
238
240
213
197
232
283
241
244
234
204

194

231
244
262
251
231
217
192
234
242
238
188
195
192

5,819

227

MG/Moath -

Average
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TABLE 6
—_—

RAINPALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS

Month: December, 1974
. Max{iman Eatimated
Average Rainfall Tributary South Side Interceptor Second River Total Average
pate/ Total Rainfali Ralafall Intennity Runoff into Estimated - Fitimated Estimated Union Outlet .Estimated Da'i].g
pay of Rainfall Duration tntenaity (in 0 aink.) C_owhtned Sewers Overflow to Sanltary Flow Tributary Runoff Flow to River Overflow + Plant ¥‘1uu
Week (Inches) (Hours) (In./hr,) (in./br.} 4O (MC) 60T(MG) River (MG) Diverted (MG)  40%(MG) 60X (MG) MEY. . (MG) MGD) _
18 0.45 6.00 0.075 0.17 60 B9 50 1 16 . 2% ) ) 271
2u 1.60 6.00 0.267 0.70 212 317 250 11 56 8 ) 14 ) 4l 270
3 Tu : 236
4 W 240
5 Th 248
6 F 237
73 G.13 3.00 C.060 8,15 24 3e 18 & i ) : ) 232
8s 1.17 9.00 0.130 0.40 155 232 175 8 a1 62 ) 0 ) 278 262
U 247
10 Tu 253
11w - 243
12 Th 243
1F 241
14 8 212
15§ 203
16 M 1.35 13.00 0.104 0.26 179 268 180 1 48 71 21 272 310
- 17 Tu 263
3 18y 254
19 Th 259
20 F . 254
21 8 4 . 4 219
228 204
23m 225
24 Tu 213
25w 0.30 5.00 0.060 0.09 40 60 40 10 16 53 208
26 Th ’ 218
27 F 221
. 28 s Z12
29 8 190 )
30 M 225
31 Tu 0.10 2.00 0.050 0.05 11 20 s . 4 5 . 10 240
TOTAL 5.15 683 1,022 715 35 181 272 - 55 12933 7,353 MG/Month

237 -Auerage
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January, 1975

Month:
. Maximun
) Average Rainfall
Date/ Total Rainfall Ratinfall Intensity
Day of Rainfall Durarion Intenstry (1n 10 minx, )
Week {Inches) (Houra) {In,/br.) {In.lhr. )
1w 0.25 9.00 0.028 0.06
2 Th
3F 0.02 2.00 0.010 0.01
45
5s
6 M 0.14 2.00 0.070 0.0%
7 Tu 0.41 7.80 0.059 0.11
aw 9.05 0,50 0.100 0.20
9 Th 0.67 .00 4.074 0.14
10F
11 5 0.08 3.00 0.027 0.04
12 § .
13 M 0.77 16.00 0.048 0.14
14 Tu .
15w
16 Th
17 F
18 s 0.73 6.00 0.122 0.19
19 8 0.17 5.00 0.034 0.06
20 M 0.05 2.00 0.025 0.04
21 Tu
2w
23 Th
24 F
25 5 0.64 13.50 0.047 0.19
26 §
27 M
28 Ty
29w 0.55 7.00 0.079 0.13
30 Th
31 F
TOTAL 4.53

TABLE §
RAINFALL, ESTIMATED OVERPLOW TQ PASSAIC RIVER, AND PLANT FLOWS

Zetinated
Tribucary
Runoff 1into

Coabined Sewvers

40X (MG) 60X (HG) Eiver (Mc)

34

2
18
54
89
11

102

97

23

B85

73

601

50

4

28
81
10

132

16

153

144
34
10

127

109

898

Estimated
Overflow ro

25

10
30

100 .

110

100

80

15

555

_Suuth Stde Interceptor

Fsclmated
Sanlrary Flow - Tributary Runoff-

Diverted (MG) 40 (MG) GOX(NG)

i

Estimared

9

1

24

24

27

N
-~

23

19

161

13
1

w n
wiw RN

41

34

29

240

[ P

Second River
Union Outlec
Flow to River

[CON

10

19

13
11

19

15

Tocal

Estimated
Overflow +

36

1

150
E1

116

120

Average

Daily

‘Plant Flow
—{xGD)

195
20
232
202
193
285
257
286
263
262
222
234
264
253
51
253
252
250
254
253
158
256
254
265
2186
219
258
239
263
255
203

i Y

7,637 MG/Month - -

246 Average
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TABLE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSALC RIVER, AND PLANT PLOWS

Month: February, 1975

Haximun Batimated
Average Rainfali Tributary . . Suuth Side Interceptor -Second River Total Average
Date/ Total Ralnfall Rainfall Intenstity Runa ff into Earimated Fscimated Estimaced Unien Outlat Estimated Dallv
pay of Ratafall Duratton tntensity (in 30 minu.) Cosbined Sewers Overflow to Sanitary Flow Tributary Runoff Fiow to River Overflow + Plant Flows
Week (Inches)  (Mours) (In.fbr.) _(in.fhr.) LOTL(MC) B6OI(MG) River (MC) Diverted (MG) 4Q#{MG) BOZ(MGC) (MG) (MG) (MGD)
1s 210
2s LRk 46 219
IH oz 251
4 Tu ) =9 250
5w 0.48 13.00 0.037 0.08 64 9% 60 o % 17 25 81 273
6 Th o w 279
¥ = 251
as 2E . 221
95 e E 207
10M 2 238
11 Tu o E 245 .
12 W 0.62 7.00 0.089 0.15 82 123 100 S 22 k! 128 245
13 Th B = 234
14 F 5° 251
15 8 o g 228
16 S . 227
17 M 0.20 4.00 0.050 0.10 27 40 5 E 7 S 4 18 256
18 Tu 0.02 1.00 0.020 0.02 2 4 - @ 1 1 1 275
b1 19 w 0.15 2.00 0.075 0.12 20 29 10 ] 5 8 16 257
e 20 Th % : 269
21 F ® 218
228 a 228+
23 s 0.40 3.50 0.114 0.18 53 79 50 o 16 21 68 2738
26 M 1.15 22.00 0.052 0.60 152 228 160 =] 40 61 28 238 329
25 Tu o] 277
26 W [ : 263
27 Th . 263
B F —_— —_ . — I o . 257
TOTAL 1.02 400 599 385 106 160 78 596 6,976 MG/Month .

249 Average

*Estimated value-—no reading avallable.
**Breakdown of Newark Bay Pumping Station.
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‘TABLE 6

RAINFALL, ESTIMATED OVERPIOW TO PASSAIC RIVER, AND PLANT FLOWS

Month:_March, }975 S : .
Maximun Eatimated

Average Rainfail Tributary . Saouth Side Interceptor Second River Total Average
Date/ Total Rainfall Ratnfail Ietonalkty Runcff into . Estimated Fatlimated Estimaced Union Outlet Estimated Daily
pay of Rainfall Duracion Intenaity (in 30 mins.) Combined Sewers Overflow to Sanitary Flow Tributary Runoff Plow to River Overflow + Plant Flow
Heek {Inches) (Houre) (In.fhr.) (In.fhr.} Z0I{MG) 60X(MC) River (MG)  Diverted (MG) 4Qz(MG) 6OL(MC) (MG) {MC) (MGD)

13 233
.23 213
M. 253
4 Tu 253
5 W 255
6 Th 247
7F . 249
8BS 218
9 s 205
10 M 240
11 Tu - 236
1z W 0.62 6.50 0.095 0,26 82 123 90 4 22 i3 15 136 274
13 Th T 244
14 F 0.35 5.25 0.067 0.20 41 - 70 50 1z 18 65 257
15 S 252
16 5 210%
17 H 237
s 18 Tu ' 250
a 19 W 0.85 9.50 0.089 0.20 113 168 130 4 30 45 ) 24 ) 300 292
20 Th 0.55 13.50 0.041 0.20 13 108 a0 19 29 ) ) 286
21 F 0.10 1.75 0.057 0.08 13 20 10 4 s 14 259
22 8 ’ 248
23S 215
26 M 0.19 8.75 0,022 0,04 25 38 20 7 10 28 : 291
25 Tu 264
26 W 261
27 Th 256
28 F . . 225
29 s 0.07 1.00 0.070 0.10 10 14 5 2 4 8 257
30 S 0.238 4.50 0.084 0.18 50 75 50 13 20 66 239
3L H _— —_ _— —_ _—  — —_ ' __248 .
TOTAL 3.11 413 616 435 8 109 164 39 617 7.667 MG/Month

247 Average

*Estimated value—-no readling available,
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April, 1975

Manth: -
Haxious
Average Ralnfall
Date/ Total Rainfall Ralafall Iotenalty
Day of Rainfall Duration tntensity (in W nine. )
Week (Inches) {Hours)  (In./br.} _(In./br.}
1 Tu
2w
1 Th 0:75 6.00 0.125 0.23
4 F
5SS
6 S
- T M
& Tu
9w
10 Th
11 F
12 §
i3 S
14 M
15 Tu 0.14 8.00 0.018 0.04
16 W 0.01 1.00 0.010 0.01
17 Th
18 F 0.01 1.00 0.0190 0.01
19 8 0.03 2.00 0.015 0.02
20 S
21 M
22 Tu
23 W 0.04 0.5 0.080 0.08
24 Th 1.34 14.67 0.091 0.26
25 F 0.41 .75 0,053 0.08
26 S 0.04 1.00 0.040 0.04
27 8
28 M
29 Tu
30w
‘TOTAL 2.77

TABLE 6

RAIN'FALL. _BSTLHATED OVERFLOM TO PASSAIC RIVER, AND PLANT FLOMS

Eatimated

Tributary
Runoff {nte Estimated .
Combined Sewers Overflow to

AOL(MC) 60Z(MG) RBiver (MG)

Total
Estimated
Overflow +
(16)

Second River

lnion Outlet

Flow ro River
(HG)

_ Suuth $ide Intercepltorl
Eatimated Escimared

Sanitary Flow Tribucary Runoff
Diverted (MG) 40z (MG) 60Z(HG)

Average
Daily
Plant Flow
(MCD)

99 149 100

i8 28 10

-

177 266 200
54 81 50

364 550 360

16

I w
-

-
N
-

268
? 82

(Al
V-
&~
]
N

-

11 95 148 27 521

259
268
282
252
230
225
251
250
247
246
246
222
207
236
259
244
243
245
214
193
221
239
274
107
290
219
197
239
245
242

7,292 MG/Month

243 Avefage
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TABLE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT FLOWS

Month: May, 1975

Maxizmum Eatimaced
Average Ratnfall Tribucary Suuth Side Interceptor Second River Total | Average
Date/ Total Railnfall Rafnfall Intennity Runoff into Estimaced Tkustilmated . Escimaced Union Outler Estimated Daily
Pay of Rainfall Duration tntenslty (in 30 oink.)} Coshined Sewers Overflov to Sanlcary Flow Trlbutai‘z Runoff Flow to River (Overflow + Plant Flow
Weelk {Inches) (Hours) (In./hr.) (In./br.) LOT(MG) 60X(MG) ERiver (MG) Diyverted (MC) 50x(MG) 60X(MG) {MG) (MG) . (MGDY
1 Th- ‘ 246
2 F 0.12 0.75 0.160 0.16 16 24 - [ [3 : 5 ‘ 262
38 . ’ . . 21%
4 5 Q.97 19.75 0.049 0.14 128 192 13¢ - 9 34 51 ) : ) 296
5 M 0.08° 6.00 0.013 0.03 1 16 5 3 & ) 1 )240 ' 244
6 Tu 0.21 1.20 0.125 0.32 28 41 a0 7 13 ) ¥ 282
7 W ' 259
8 Th 254
9F 245
10 8 212
11 § 199
12 M4 0.20 3.50, 0.057 0.10 26 . 40 - 7 11 9 299
13 Tu 1.32 6.75 0.196 0.54 175 262 125 . 6 46 70 5 194 304
4 W 284
15 Th 315
i6 F 0.63 5.17 0.122 0.28 . 84 125 40 . 6 22 33 14 298
178 ’ 241
~ 18 8 219
8 19 M 251
20 Tu : . 252
21 W 0.08 2.00 0.040 0.07 11 16 . - 3 4 4 268
22 Th 253
23 F 255
24 5 . . 223
25 S 0.32 1.75 0.183 0.48 42 64 20 - ) 11 17 34 190
26 M 207
27 Tu 249
28w 254 .
29 Th 240 o
30 F 0.22 8.75 0.025 0.08 - 29 43 30 8 12 40 262
31s . _ _ . - _ - 270
TOTAL 4.15 550 823 380 21 145 219 16 600

7.853 MG/Menth

253 Average
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Honth : June, 1973
Date/ Tocal Ralnfall
Day of Rainfall Duration
Week {Inches) {Hours)
13 1.60 12.00
ZH
3 Tu
4 W
5 Th 1.37 7.00
6F 0.98 7.17
7S
8BS
9N
10 Tu
11 W
12 Th 1.81 23.00
13 P 0.04 2.00
14 §
15§
16 M 0.10 1.00
17 Tu ’
18 W
19 Th 0.81 0.63
0 F
21§
22 s
231 M
24 Tu 0.36 1.25
25w
26 Th
27 F
28 S 0.75 2.30
29 3 0.45 0.67
30 M
TOTAL 8.27

Maxizunm
Average Rainfall
Rajnfall Intensticy
Inteneity (in ¥ minm,)
{In./br.) (In_/hr.)
0.133 1.34
-0.196 0.78
0.137 0.66
0.079 0.15
0.4020 p.oz2
0.100 - 0.10
1.279 1.28
0.288 0.29
0.326 1.20
0.675 0.85

Eatlmated
Teributary
Runoff into

Conbined Sewers

TADLE &

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT FLOWS

Edrimaced
Overflow to

Fatimated
Sanjtary Flow

Suuth Side Interceptor

Estimated

Tributary Runoff

Second River
Union Outlet
Flow to Riyer

40X(MG) 60Z(MG) River (MG) Diverted (KC) 407 {(MC) 6OX(MG) (M3)
212 nz 220 a 56 K 5
181 272 180 1 48 72 20
129 194 160 6 34 52
239 359 270 5 64 9% 21
5 8 5 1 2
13 19 10 6 4 5.
107 161 125 6 29 43
48 72 50 13 19
9% 149 120 26 40 2
60 83 S 70 16 24 .
1,083 1,640 1,210 27 291 437 48

Total
Estimated
OverElow +
(MG6Y

298

470

[y

3a2

20

167

66

155
0

1,648

Auerage
Daily
Plant Flow

SO ¢(¢1) B

231
254
252
267
332
289
242
211
256
263
287
352
290
247
216
284
275
278
303
274
239
206
262
292
272
262
259
247
217
24

7,904 MG/Moath

263 Average
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Monch: July, 1975

TABLE &

BAINPALL, ESTIMATED OVERPLOW TO PASSAIC RIVER, AND PLANT FLOWS

Haximum Eatimated .
Average Rainfall Tributary South Side Interceptor Second River  Total
Date/ Toral Rainfall Ralnfall Intensity Runoff into Estinated ‘Fatimated Earimated Union Qutlet Estimated
Day of Rainfall Duration [atensity (in 30 minx.) Combined Sewers Overflow te Sanitary Flow Tributary Runaff Flow to River Overflow +
Meek ~ (Inches)  (Howew) — (In.fhr.) (fn./hr.)  4OL(MG) GOX(HG) River (MG)  Diverced (MC) 40%(MG) DX (MG} (¥6) (G)
1 Tu
2 W
3 Th 0.18 2.00 0.050 0.16 24 36 25 6 10 33
4 F :
58
68 0.14 1.50 0.093 0.18 18 28 20 5 7 138% 39
M
8 Tu 2 2
9w 0.20 0.50 0.400 0.40 26 39 30 2 7 1t 4 45
10 Th
11 F
12 § 0.12 2.75 0.044 0.14 16 24 15 4 6 19 39
13 8 .57 13.50 0.190 2.30 340 510 400 4 90 136 11 528
[ 1.48 5.50 0.26% 0.82 195 293 250 2 52 78 8 325
15 Tu 1.55 5.00 0.310 1.20 205 307 260 11 55 82 340
16 W
17 Th
18 F
19 8
20 § 0.30 0.50 0.600 0.60 39 60 45 11 16 ) 4 } 138
21 H 0.40 2.50 a.160 0.60 53 79 55 3 14 21 ) )
22 Ta
23 W .
24 Th 0.20 0.25 0,800 0.40 26 39 30 7 11 ) 20 446
25 F 1.90 3.75 0.507 1.00 252 377 295 9 67 100 . )
26 S .
27 8
28 M
29 Tu
30 W
31 Th - _ _ -
TOTAL 9.04 1,194 1,792 1,425 a3 318 478 79 1,935

** Breakdown i{n N. B, Pumping Station

Average
Daily
Plant Flows
(MGD)
248
252
237
185
189
227
197
233
28B4
243
239
215
281
337
290
267
17
293
250
279
292
288
285
334
324
275
244
272
267
259
268

8,173 MG/Monch

264 Average
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Monch:

August, 1975

Dace/
Day of
MWeek

VNS WM
'ﬂ;tﬂ:{fnm’ﬂ
c

-
=~
H:mmw?:a:ﬂmw

[

nN
o
mmm;ﬂ?xmmw;t

Toral
Rainfall

(Inches!

0.10°

3.20

Ralnfall
Duration

'(Hoursa)

0.25

Maximum Estimatad
Average Rainfall Tributary
Rainfall Latensity Runo ff into
Intensity (in 10 mins.) Coobined Sewers
(In.fbr,}) (In./hr.) 40I{MC) 60Z(MG)
0.100 0.20 . 26 40
0.083 0.30 66 99
0.111 0.2C 34 50
0.400 0.20 13 20
1.800 2.50 178 267
0.160 0.50 53 79
0.533 0.60 53 7%
423 634

TABLE 6

Estimated

Overflov to
River (MG)

Scuth Side Interceptor

Futimated
Sanctary Flow
Diverted (MG)

Estimared

40z (MG)

Tributary Runoff
602 (MC)

RAINFALL, ESTIMATED QVERFLOW TO PASSAIC RIVER, ARD PLANT FLOWS

Second River = Total
Union Qutlec Estimated
Flow to River Overflow +

25

T
35

180
30
50

415

w

48
14
14

114

1.

26
13

71

21

168

Gy (MG)

Average
Daily
Plant Flow
(MGD)

34

94
46

10

[

)
7 ) 388
)

278
273
278
294
33
331
269
281
252
212
274
280
266
271
255
265
213
2617
265
251
251
268
226
‘303
335
311
292
277
278
240
206

Tt

8,379 ﬁG/Month

270 Average
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TABLE 6
RAINFALL, ESTIHATED OVERFLUW T0O PASSAIC RIVER, AND PLANT FLOWS
Month: Sepresber, 1975
Maxisuo Estimated
Average Ruinfall Tribucary South Side Interceptor Second River  Total Average’
pate/ Total _Ratnfall Ralnfall Iatensity Runoff into Eatimated " Eitimated Estimated Union Outlet Estiwmated Daily
Day of Raiafall Duration Iatensity (in 30 mins.) Ccmhmed Sewers Overflow to  Samitary Flow Tributary Runoff Flow to River Overflow + .Plant Flow
Week (Inches) Hours (In.fhr.}) _(In./he.} LOT(NG) 6OX{MC T(MG} 6DL(MC) River (MC) Pyverced (MG) z._q;(HG) 6OR(MG) (MG) MG) {MGD) ___ __
1M 203
2 Tu 252
I . 260
4 Th 255
5F 257
6 S 222
158 204
3 M 264
9 Tu 259
0w 265
11 Th T 5 5 260
12 F 0.20 1.00 0.200 0.30 26 40 25 3 7 il 37 290
138 230
14 8 201
15 M 246
16 Tu 251
174 255
18 Th : 271
n 19 F 0.40 7.50 0.052 0.10 53 79 50 14 21 68 293
~ 20 S T . . F 2. 244
218 0.85 5.75 0.148 0.30 113 168 120 4 30 45 162 246
22 M 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 7 78 117 1 . ) 356
2% W 1.63 21.50 0.076 0.30 216 324 250 57 86 ) 128 Y 1.614 351
25 Th 1.15 17.25 0.067 0.20 152 . 228 200 16 40 61 ) )y ! 348
26 F 1.45 24.00 0.060 0.80 192 288 250 20 51 77 ) ) 389
27 8 0.35 3.75 0.093 0.40 46 70 50 17 12 18 ) ) 343
28 S ’ 336
29 M . : 318
30 Tu S . —_ —_ —_— - 308
TOTAL 843 1,115 1,676 1,315 74 295 446 128 1.888 8,315 MC Hanth »
0.808 277 A::rage
" “ 1 .
CRAND TOTAL:  54.74 7 7,239 10,857 7,540 _ 257 1,923 2,894 597 01 611 MG Fear
(Oct. i, 1974 '
through

251 *.':l
Sep. 30, 1975} 51 AvzTage
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ELSON T KILLAM ASSOCIATES. INC

THE SIGNIFICANCE'OF THE PVSC OVERFLOWS

"The scope of work for evaluating the significance of the PVSC
overflows contemplated the utilization of the State of New Jersey, Department

. of Envivonmental Protection computer model developed by "Telédyneh, to

determine the impacﬁ of the overflows on the Lower Passaic River, The model
is used for the prediction of dissolved oxygen profiles uﬁder the_various
loading conditions within the Lower Passaic River and NewarkiBéy estuarine
system. A copy of.tﬁe Teledyne model was obtained and reyiewed. It vas
found to be a two-dimensional, steady stéte model which is not adaptable:
to the multiple interﬁittént and irregular (weather dependent) inputs of the
Passaic Valley overfiow sysﬁem, and therefore, couldrnbt aécurately predictl
the dissolved oxygen profile in the complex estuaring system. .

1t is recomménded that the ﬁew Jersey Department df Environmental
Protection develop a dynamic ﬁodel 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 that a
comprehensive data gathering effort be undertaken to supplement the extensive
information gathered by the Passaic Valley Sewerage Commissioners to mere fully
relate the significance of the PVSC overflows on the tower Passaic Riwer and

Newark Bay estuarine complex., This study should examine the interrelationship

of the various chemical and bioclogical parameters to the physical dynadics
of the system (ie., stream flow andrtidal cycle). The data developed tould
be used in the model developed for the Lower Passaic River Basin area. 1In

this manner, the impact of the Passaic Valley overflows may be able tob e

208
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ELSON T. KILLAM ASSOCIATES, INC

- fully pnderstood.

The present contract Qith the Passaic Valley Sewerage Commissioners
does not proviAe for this level of effbrt to determine the asspcia;ed im-
pact of the overflows. 1t appears logical that this effort could be
effectively administéred in an areawide wastevater management study
(PL-92:500, Sec. 208) and/or the northeast water quélity.managément.study
(PL-92:500, Sec. 303e).

Investigations undertaken in the overflow study have yielded

information which %ill'be useful as an input into the computer model to -
be develépéd if the recommenda;ions of this study are carried out. As a
result of these studies, the BOD5 load discharged to the Passaic River
from the overflows has been determined. It.wag found that approximately
4,800 tons of BOD5 were discharged from the overflows CoO the Passaic Rdver
during the year of study, Oﬁtober,'1974 to Sepfemﬁer, 1975 (Table 7).  The
PVUSC treats approximately l23,911 tons of BODS per year at the wastewater
treatment facility. This figure is based upon a BOD5 concentration of

319 mg/l and an average daily flow of 255 MGD {(most recent’STP data
extracted from PVSC, March 1975 - March 1§876). Consequently, the load
discharged to the river from the overflows is equivalent to approximacely
3,9% of the BOD5'load received by the treatment plaﬁt on a yearly basis.
It must be kept in mind that the load, discharged to the Passaic River

is intermintant, occuring only during periods of rainfall, and termina ting
when rainfall ceases. During the year of study the overflows functioned.

84 times for a duration never exceeding six hours.

209
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ELSON T KILLAM ASSOCIATES INC

It becomes evident that under such conditions of discharge

to the river, -simplistié approaches will not vield meaningful results.

‘Tt 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 models to accu:;at:ely predict the impact of the overflows

on the lower Passaic River and estuarine complex.

210

TIERRA-B-008034



TABLE 7

POLLUTION LOAD FROM PVSC_OVERFLOWS

BOD5 to River

from
Total Rainfall : Overflows
Month/Yr, : (Inches) (Tons)
Oct. /74 . . 2.22 184.9
Nc‘,tv.' /74 0.85 35.1
Dec. /74 5.15 '- | 456.0
Jan. /75 4.53 - 353.9
Feb. /75 ' 3,02 ‘ 242.4
Mar. /75 | . S3.1 - 277.5
Apr. /75 2.77 229.56
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./75 | 8.43 ' 838.5
gz I , 54.74 : 4,805, 0%

* Total yYearly load coufributed from overflows locaced in PVSC
combined sewer areas

Rainfall Data for Newark Alrport

211
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Overflow Chamber'Bench‘Mark
Cross-Reference . . .

Summary of Plant Flows and Bypass
Valve Closing Actions . . . . . . .

Note, re: Individual Overflow Reports
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ELSON T.EILLAM ASSOCIATES,INC.

NPDES NO.

HARRISON-KEARNY AREA:

008/E-001
010/4-001
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-005

022/K~-006

023/K-007
024/K-008
025/K-009

- 026/K-010
NEWARK AREA;

028/N-001
029/N-002

.030/N-003

031/N-004

032/N-005

033/N-006

033/9-006C

034/1=907
035/11-008
036/1-009
037/5-010
038/N-011
039/N-012
040/N-0113
041/N-014
074/U-001

APPENDIX
OVERFLOW CHAMBER
BENCH MARK CROSS-REFERENCE

OVERFLOW LOCATION

Central Avenue, E. Newark

. New (Hamilton)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 .
Marshall Street, Kearny
Johnston Avenue, Kearny

Ivy Street, Kearny
Bergen Avenue, Kearny

Tappan Street, Kearny

Dukes Street, Kearny

Verona Avenue, Newark
Delavan Avenue, Newark
Herbert Place, Newark
Third Avenue, Newark
Fourth Avenue, Newark
Clay Street, Newark
Passaic Street, Newark
Orange Street, Newark
Bridge Street, Newark
Rector Street, Newark
Saybrook Place, Newark
City Dock, Newark
Jackson Street, Newark
Polk Street, Newark
Freeman Street, Newark
Second River Union Outlet, Newark

KEARNY-NORTH ARLINGTOM BRANCH:

017/¥~001
018/K-002
071/R-001
072/R-002
073/R-003

Stewart Avenue, Kearny

Washington Avenue, Kearny

Woodward Avenue, Rutherford
Pierrepont Avenue, Rutherford
Rutherford Avenue,Rutherford

B.M. NO.

1264
1264
1264
1264
1264
1264
1264
1287
1261
1261
1261

1264

1291
1291
1291
1291

1252
1252
1252
9660A
9660A .
96604
9660A
9658
9658
9655
9655
9655

_RV1102
RV1102

RV1102
1252

1279
1279
RV14
RV14

 RV14
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ELSON T. EILLAM

WPDES NO.

093
- 204
206

CARFIELD-WALLINGTON

ASSOCIATES, INC,

" APPENDIX
OVERFLOW CHAMBER
BENCH MARK CROSS-REFERENCE

(Continued)

OVERFLOW LOCATION

Yantacaw Street, Cliftom

Yantacaw Pump Station, Clifton

dorth Arlington Chamber & Syphom,
North Arlington

~PASSAIC BRANCH:

509/G-001
727 /L-001
¢69/Q-001
670/Q-002
005

PATERSON AREA:

042/P-001
043/P-002
044/P-003
645/P-004
046/P-005
047/P-006
248/P-007
049/pP-008
050/P-009
151/P-~010
552/P-011
253/P=012

054/P-013
055/P-014

256/P-015
057/P-016
158/P-017
n59/p-018
060/P-019
n61/P-020
062/P-021
063/P-022
064 /P-023
065/P~024
066 /P-025
167/P-026
068/P-027
Q07

Garden State Paper Company,Garfield

Lodi Force Main, Wsllington
Passaic Tail Race, Passaic
Dundee Island, Passaic
Wallington Pump Station, Passailc

Curtis Place, Paterson

 Mulberry Street, Paterson

West Broadway, Paterson

Bank Street, Paterson

Bridge Street, Paterson

Montgomery Street, Paterson

Straight Street, Paterson

Franklin Street, Paterson

Keen Street, Paterson

Warren Street, Paterson

Sixth Avenue, Paterson

Fast Fifth Street & Fifth Avenue
Paterson '

fast 1lth Street, Paterson

Fast 12th Street & 4th Avenue,
Paterson

§.U.M. Park, Paterson:

N. West Street, Patersomn

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

Assumed Datum

11A
11Aa

114

11A
6A
44
3A
ity
22
1

8
10

14
19

69
11A
6A
6A
6A
3A
68
68
26
27
38
55
58
6A
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ELSON T. EILLAM ASSOCIATES, INC.

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 appearancé
of negative invert elevations on The Plan and Profile drawings

. in the Individual Overflow Reports.
|
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ELSON T KILL

B.M. 0.

RV, 14

RV, 1102
1252
1261
1264

AM ASSOCTATES, INC

AFPENDIXM _
NEW JERSEY GECDETIC CUNTROL SURVEY BENCH MARKS

'DESCRIPTION
At Rutherford, Bergen County, at the north-

_east corner of the intersection of Van Ness

and Park Avenue, 50 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.

At Newark, Essex County, about 50 feet north

of the north curb of Raymond Blvd., at the
Jackson Street approach to the bridge over
the Passaic River, on the southeast 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.

At Newark, Essex County, a standard U.S5.C. &

G.S. & S.S5 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.

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-61775; and level
with grade. A standard U.S.C. & G.S. & S.S.
disk set in concrete.

Harrison, Hudson 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. &
5.5, disk set in concrete.

ELEVATION

77.959

10.126

12.440

9.800

8,637 Elevati
(1939)
8.490 Revised
(194 0)
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ELSON T KILLAM ASSOCIATES. INC

APPENDIX
NEW JERSEY GEODETIC CONTRCOL SURYZY RENCH MARKS
(Continued) :

B.M. NO. QgSCRIPTION ELEVATION
1279 Kearny, Hudson County, on the west side of 50.834

Passaic.Avenue, about 25 feet south of the

tracks of the Erie Railroad; 17.55 feet east

of the southeast corner of the West Arlington

gstation; 5.59 feet southwest of a concrete

wall which runs parallel to and south of the

tracks; and level with grade. A standard U. S. C.

and G. S. and S. S. disk, set in concrete.

1287 Harrison, Hudson County, at the southwest cormer 15'322_

of Harrison Avenue and Worthington Avenue, £lush
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 intersectiom.

1291 Kearny, Hudson County, at the southwest corner of - 9.689
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 intersectionj
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.

9655 Newark, Essex County, at the easterly side of the 13,683

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; 31.70 feet northeast of pole number 846 HM;

78.40 feet southeast of king bolt on fire hydrant;

9.14 feet northeast of hole drilled in easterly

curb of McCarter Highway, and 1.59 feet southeast
' of hole drilled in curb of McCarter Highway. A

_standard N.J.G.C.S. disk, set in concrete.

9658 Newark, Essex County, a standard N.J.G.C.S. disk 15 .914
set in concrete flush with the curb. This
monument is located 27.75 feet east of the
centerline of McCarter Highway, 74,40 feet morth
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 southeast of drill hole
in curb.
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EL;SO.\' T KILLAM ASSOCIATES. I:\"('

APPENDIX

NEW JERSEY GEQODETIC ~ONTHOL -SURVEY BINCH MARKS
(Continued) :
B L. NO. DESCRIPTION ELEVATION
—A%ggax‘ Newark, Essex County, a standard N.J.G.C.S. 19.851

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 cornmer of the catch basin om 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
southwest of the northeast corner of a two-.
story brick factory.

TIERRA-B-008043



ELS

2k

3a

4A

6A

10

11A

14

19
26

27

ON T HKILLAM ASSOCIATES. INC

APPENDIX

PAUL J. EMILIUS & ASSOCTATES BENCH MARKS, 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
Franklino St.

The "0" in word "Corey'" on top of the fire
hydrant at 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 Mcntgomery

St.

The '"'arrow'" on top of the fire hydrant on
the east side of River St., in front of
Building #164.

The northwest cormer of catch basin head on
the west side of 5th Stc., at the intersection
with 6th Ave.

The "arrow" on top of the fire hydrant on the
east side of 5th St., in front of Building
#19 (Tenneco Chemical 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 11lth

St.

The "arrow" on top of the fire hydrant at the
northeast corner of River St., and 16th St.

A railroad spike in pole #PS 7856P, on the
east side of McLean Boulevard.

The northeast corner of catch basin head at
the southwest corner of McLean Blvd., and
3rd Ave.

ELEVATION

55.107

49.199

45.987

43.777

b4 454

i6 .214

i3 .154

9 .703

54 492

67 473

40 -140

¥} 173
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gLSON T. KEILLAM ASSOCIATES,INC.

55

58

68

69

_ APPENDIX
PAUL J. EMILIUS & ASSOCTATES BENCH MARKS, PATERSON

~ DESCRIPTION

The "arrow" on top of the fire hydrant in

the median on McLean Bivd., opposite East
33rd St.

The northwest corner of catch basin head
on the east side of McLean Blvd., in front
of the Coca-Cola Bottling Company.

The southeast corner of catch basin head
on west side of McLean Blvd., at inter-
section of Market St. '

The scuthwest bolt on plate of last guard
rail post at southwest end of bridge at

Hillman St.

Southerly side of rim of P.C.S. manhole
behind northeast corner of animal shelter.

ELEVATION

47.047
41.976
42.295‘
44.726

67.625
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APPENDIX

NOTE:

Seventy-three individual Overflow Reports are bound separately,

by geographical area, as follows:

Area -

Paterson Area Overflows _
clifton-Passaic-Rutherford Area Overflows
Newark ' Area Overflows

Kearny-Harrison-East Newark Area Overflows
Total: '

A-21

Number of Reports
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATIOR-1974

MONTH:  Octoberx

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Union Ouclet  Jackson Ave., Rector 5t., Clay St., Polk St., Saybrook Pl., ' Herbert Pl., Fourth Ave., Freeman St.,
Flow Ampunt Interceptor Newark . Newark Newark Newark - Newark Newark Newark Newark Wewark
Day Average During of Newark 074/u-001) (039/N8-012 036/¥-009)  (033/8-006) (040/N-013 037/8=010) (030/8-003)  (032/K-005) (041/N-014
of Flow Rainfall Rainfall Closed Open Closed Open Closed Open Closed Open Closed Open Cldeed Open Closed Open Closed Open Closed Open Closed Open
pDate Week (MGD) {MGD) (Irches)’ (Times of Day: 24-Hour Clock) ’
1 Tu 260
2 W 251 360 T
3 Th 253
& F 243
5 s 218
6 H 205
7 M 231
2 Tu 236
9 L 235
10 Th 234
11 F 232
12 b 213
13 ] 194 230 T
14 L.} 730
15 Tu 295 340 0.20 :
15 W 264 380 1.90 100 1100 900 400 1000 1000 400 400 1000
17 Th 223 2000 2200 2100 2100 2200 2100 - 2000 2000 2100
18 F 246 ’
19 - S 223
20 s 202
21 M 238
22 Tu 236
23 u 237
24 Th 236
25 F 240 365 0.08
26 s 223
27 s 198
28 H 227
29 Tu 238
30 L 239 320 . T . . ’
3l Th 244 k%11 0.04 . N

2.22 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACLIONS - NEWARK. BAY PUMPING STATION-1974

MONTH: November

»

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Uinion Outler Jackson Ave., Rector St., - Clay St., Polk St., Saybrook PL., - Herbert P1., Fourth Ave., Freeman St.

Flow Amount Interceptor Newark Newark Newark Newark Newark Newark Newark ’ Newark Newark

Day  Average During of Newark (074/u-001) (039/8-012) (036/4-009) _ (033/N-006) (040/8-013) (037/N-010) (030/8-003) (032/8-005) (041/8-014]
of Flow Rainfall Rainfall Closed Open Closed Cpen Closed Open Closed Open Closed Upen Closed Open Cloaed Open Closed Open Closed Open Closed Oper

Date Yeek (MCD} (MGD)  {Inches) . : : (Times of Day: 24-Hour Clock}

1 ¥ 241

2 5 215 .

3 S 199 230 0.0l .

4 M 238 340 T

5 Tu 250 326 0.04

6 W 238 . 335 0.01

7 Th 238

8 F 240

9 s 213

10 s 197

1l M 232 .

12 Tu 283 312 0.40 2400 ]

13 W 241 352 0.05 300 200 700

14 Th 244

15 F 234 350 0.02

16 s 204

17 S 194

18 M 231

19 Tu 244

20 w 262 357 0.28 1806 2100

21 Th 251 n? 0.02 1700 1900

22 F 231

23 S 217

24 - 192

25 )8 234 330 0.02

26 Tu 242

27 W 238

28 Th' 188

29 3 195 ' ’ . _

3 s 192 ' : i

0.85 (Toral)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPIRG STATION-1974&

MONTH: December

TIMES DF_BYPASS VALVE ACTION, BY LOCATION

Peak . " South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., Freeman St.,
Flow Amount Interceptor Newatk Newark Newark Newark Newark - Newark Rewark Newark Newark
Day Average During of Newark (074/u-001) {039/K-012) 503613-009) (033/8-006) (040/8~013)  (037/8-010) (030/X-003) (D32/8-005) (041/8-014)
of Flow Rainfall Rainfall Closed Open _ Closed Open Closed Open Clased Open Closed Open Closed Open Closed Open Closed Open Cloaed Open Closed Open
Date Week (MGD) (MCD)  (EInches)’ (Times of Day: 24-Hour Clock)
1 s 271 373 0.45 - 2300 2300 :
2 M 270 383 1.60 1200 1400 600 © 500 100 300 608 600 - 100 . 100 600
3 Tu 236 900 960 900 1000 800 800 900
4 W 240 o
5 Th 248
6 F 237
7 5 232 355 . 0.18 . . . .
8 s 262 402 1.17 1200 1900 1200 1400 1300 13007 1400 ) 1500 1300 1400
k4 M 247 ’ 700 900 : 800 800 500 900 BOO 900
10 Tu 253 :
11 W 243
12 Th 243
13 3 241
14 s 212
15 s 203 -
6 M 310 310 1.35 1200 2200 1100 1300 1200 1100 1300 1100 1100 1300
17 Tu 263 700 ' 1000 ’ 900 800 900 900 800 900
18 W 254 -
19 Th' 259
20 F 254 :
21 s 219 1700 2100
22 s 204
23 M 225
24 Tu 13
‘25 W 208 319 0.30
2 Th 218 ’
27 F 221
28 S 212
29 S 190
3 M 225
31 Tu 240 343 1.10

5.15 (Total)
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MONTH: _ lapuary

- - RO

UUNNNNNNNMNNHD—-F—.—H———m
—owmumubum-—owmuom#wkﬂ-‘o

Day
of

w
Tl

B4

¥
s
S
M
Tu

L}
T

-

F
S
s
M
Tu
W

Th
F
S
S
M
Tu
W
T

=

F
S
S
M
Tu

W
Th
F

Flow

Week (MGD} _(MGD)

195
220
232
202
193
285
257
286
263
262
222
234
264
253
251
253
252
250
254
253
258
256
254
265
286
219
258
239
263
255
203

Peak

Flow
Average During
. Rainfall Rainfall

35
330
320
340
330
342
320

343

391
157
169

334

342

Amount
of

gIr\c-‘w:z'

0.14
0.41
0.G5
0.67
0.08

0.77

0.64

SIMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTION

5 - NEWARK BAY PUMPING STATION-1975

$outh Side  Union Outlet
Interceptor Hewark
Newark (074/U-001)

ACTION, BY LOCATIORN

TIME: 2

S OF BYPASS VALVE

Herbert P1., Fourth Ave., Freeman sSt.,
Newark - Newark Newark
(030/8-003) (032/8-005) _ (041/N-014)

Closed Open Closed Open Closed Open Closed Open

Closed Open Closed Open

800 1100
000 1300
900
700
1500
2200 500
800
1600
900

Closed Open  Closed Open Cloged Open

(Times of Day: 24-Hour Clock)

600 1300 600 300
1000 1000 L 1100
800 800 900
1500 1500 1600
600 600 600

600 1500 600 1500 600 1100
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MONTH: February

Peak
Flow
Day Average During

e e emsss &8 E

Amgunt
of

13 Flow Rainfall Rainfall

Date. Week (MGD) (MGD)  (Inches)’
1 5 219

2 S 219

3 M 251

4 Tu 250

5 W 273 345 0.48
[ Th 27¢

7 ¥ 251

8 s 221

Kl s 207

10 M 238

n Tu 245

12 W 244 337 0.62
13 Th 254

14 F 251

15 5 228

16 S 227

17 M 256 258 0.20
18 Tu 275 33s 0.02
19 W 257 3o 0.15
20 Th 249

21 F 248

22 s 228%

23 S 228% 361 0.40
24 H 322 383 1.15
25 Tu 277

26 W 268

27 Th 263

28 F 257

3.02 (Total)"

*Estizated value--no reading available

SIMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

TIMES OF BYPASS VALVE ACTION, BY LOCATION

South Side  Union Outlet Jackson Ave,, Rector St.. Clay St., _ Polk St.,  Saybrook PL.,

Herbert Pl.,

Fourth Ave., Freeman St. N

Interceptor Newark Newark Newark Newark Newark Newark Newark Newark - Newark
Newark (074/5-001) (039/N-012) (C36/8-009)  {033/N-006) (040/N-013) (037/8N-010) (030/N-003) _ -(032/K-005) (041/8-014)
Closed Open Closed Gpen Closed Open Closed Open- Closed Open Closed Open Closed en Closed Open Closed Open Closed Open
(Times of Day: 24—Hour Clock)
2100
200
500 500 500 500
500 600 600

600
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS — NEWARK BAY PUMPING STATIOR-1975

MONTH: March

. TIMES OF BYPASS VALVE ACTION, BY LOCATION ) . .
Peak South Side Union Outlet Jackson Ave., Rector 5t., Clay St., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., Freemaa St.,

' Flow Amount Interceptor Newark Newark Newark Newark Newark Newark Ne_uark' Newark Newark
Day Average During of Newark (074/uU~-001) _ "(039/N-012) (036/K-009) _ (033/K-006)  (040/N-013) {037/8-010) (030/N-003) _ (032/R-005) (041/8-014)
of Flow Ralafall Rainfall Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open  Closed Open Closed Open

Date Heek (MGD)} _(MGD)  (Irches) {Times of Day: 24-Hour Clock)
1 S 233

2 s 213

3 M 253

4 Tu 253 .

5 W 255

6 Th 247

7 ¥ 249

8 5 218

9 5 205

10 M 240

11 Tu 236

12 W 274 385 0.62

13 Th 244

14 F 251 342 0.35

15 5 252

16 35 210%

17 H 237

18 Tu 250

19 L 292 390 0.85 : 1600 1900 1800 1700 1800 1600 1600 1800
20 Th 286 390 0.55 1400  700/1900 900 300 1300 00 1300 1200 300
21 F 259 . .
22 s 248 350 0.i0 -

23 S 215

24 M 29% 360 0.19

25 Tu 264

26 W 261
- 27 Th 256

28 F 225

29 s 257 300 0.07

30 S 239 302 0.38

31 M 248

3.11 (Total)

* Eatimarted value-no veading available
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

MONTH: April

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Uniom Outlet  Jackson Ave., Rector St., Clay 5t., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., freeman St.,
Flow Amount Interceplor Newark Newark Newark Newark ‘Newatk ' Newark Newark : Mewark Rewark
Day Average During of Newark (074/Y-001) (039/8-012) (036/N-009)  (033/R-N06) (040/8-013) _(037/8-010) (030/N-003) (032/8-005) (041/N-014)

of Flow Rainfall Rainfall Closed Open Closed Open .Closed Open Tlosed Open Clcsed Open Closed Open Closed Open Closed Open Closed Open Closed Open
Date Week (MGD) (MGD) (Inches) ] _ (Times of Day: 24-Kour Clock)
1 Tu 259
2 ] 268 )
3 Th 282 395 0.75 2000 2100 700 2000 1000 900 2300 900 1706 1000, 900 2400 800 1700 800 1700 900 2400
4 F 252 000 © 000 '
S S 230
[ 5 225
7 M 251
8 Tu 250
9 W 247
10 Th 246
11 F 246
12 s 222
13 -1 207
14 M 236 .
15 Tu 259 312 0.14
16 W 244 306 0.01
17 Th _24]
18 F 245 322 0.01
19 s 214 240 0.03
20 ] 193
21 M 221
22 Tu 239 '
23 W 274 333 0.04 .
‘24 Th 307 375 1.34 2000 2200 300/2200 700° 400 900 300 800 400 800
5 F 290 367 0.41 #%000 200 2400 700 200 900 200 ° 80D 200 900
26 S 215 375 0.04 100 800
27 5 197
28 M 239
29 Tu 245
30 W 242

2.77 (Total) #% Interceptor action alsoc at
2100 - 2300
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK liAY PUMPING STATION-1975

MONTH: May
TIMES OF BYPASS VALVE ACTION, BY LOCATION
Peak South Sida Union Ouclet Jackson Ave., Rector St., Clay St., Polk St., Saybrook P1.,  Herbert Pl., Fourth Ave., Freeman St.,
Flow Amount Interceptoyx Newark Newark - Newark Newark " Newark Hewvark Newark Newark Newatrk
Day Average During of Newark (074/u-001) (039/8-012) {036/8-009) (033/N-D06)  (040/N-013) (037/N-010) {030/8-003) ° (032/R-005) _(041/8-014)
of Flow Rainfall Rainfall Closed Open Closgsed -Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open_ Closed Open
Date Week (MGD) (MGD) _ (Inches)’ ) - (Times of Day: 24-Rour Clock)
1 Th 246
2 F 262 350 0.12
3 s 219
4 5 296 370 0.97 1800 2100
5 ] 244 355 0.08 100
6 Tu 283 370 0.2}
7 L) 259
8 Th 254
9 F 245
10 S 212
11 s 199
12 M 299 340 0.20 2100
13 Tu 304 380 1.32 100 2000 2300 2200 2200
14 w 284 000 ' 900 800 900
15 Th 315
16 F 298 390 0.63 600 500
17 S 241 ’
18 5 219
19 M 251
20 Tu 252
21 W 268 355 .08
22 Th 253
23 F 255
24 s 223
25 S 190 313 0.32
26 M 207
27 Tu 249
28 L 254
-29 Th 240
30 13 262 325 0.22
3l 5 270

4.15 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS — NEWARK BAY PUMPING STATION-1973

MONTH:__ June

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Herbert P1., Fourth Ave., Freeman St.,
Flow Amount Interceptor Newark Newark Newark - Newark Newark Newark Newark Newark Newark
Day Average During at Newark _ (074/U-001)  (039/N-012) (036/8-009)  (033/F-006) .(040/N-013) (D37/N-010) {030/N-003)  {032/N-005) (041 /N-D14)
of Flow Rainfall Rainfall Closed Open  Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open  Closed Open Closed Open
Dare Week (MGD) {MGD) (Irches)’ (Times of Day: 24-Hour Clock) i .
1 s 231 397 1.60 200 800 500 1100 700 1700 : 700 1600 700 1600
zZ M 254
3 Tu 252
4 W 267 . : ) . :
s Th 332 405 1.37 2000 7106 2000 2000 2200 2000
6 F 289 363 0.98 1500 2000 1500 850/2400 1C0/1600 900 100/1700 900 1500 1100 100/1600 800 100/1700 300 1700 1100 1500 1100 106/1000 800
78 242 200 100 800 200 100 800 800 100
8 s 211 240
9 M 256 355
10 Tu 263
11 W 287
12 Th 353 428 1.81 1000 1300 1000 1100 1100 1000 1000 1100 1100 1000 1000
13 F 290 340 0.04 800 1500 1400 900 1500 1400 2100 . BOO 1400
14 s 247 '
15 s 216
16 M 284 365 0.10 1600 2100
17 Tu 275
18w 278
19 Th 303 380 0.81 L1600 2300
20 F 274
21 s 239
22 s 206
23 262
2% Tu 292 355 0.36
25 W 272
26 Th 262
7 F 258 1700 1900
28 S 247 385 0.75 .
29 S 217 150 0.45
0 M 244

8.27 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

MONTH: July

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Union Outlet Jackson AvVe., Rector St., Clay St., Polk St., Saybrook Pl., Herbert P1l., Fourth Ave., Freeman St.,

Flow Amount Inteérceptor Newark Newark Newark Newark ) Newark Newark Newark Newark Newark

pay Average During of Newark (074/U-001) __ (039/N-012) (036/5-009) _ (033/14-006) _ {040/8-013) (037/8-010) (030/8-003) _ (032/R-005) (041/N-014)
of Flow Rainfall Rainfall Closed Open  Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open _ Closed Open Closed Open

Date Week (MCD) {MGD} {Inchexz)’ . (Times of Day: .24—Hour Clock) .

1 T 248

2 W 252

3 Th 237 350 0.18

4 ¥ 185 500 1300 sp0 1200 400 1200 500 1300 600 1300 400 1200 500 1300

5 s 189

6 s 227 362 0.14 . )

7 L4 197 800 2100 500 2200 ago0 2200 800 2200 90C 2200 900 2200 1000 2300  B0O 2200 900 , 2200

8  Tu 233 1300 1500 ;

9 W 284 430 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

it F 239

12 s 215 als 0.12 » . 7

13 s 283 400 2.57 1100 1500 1160 1400 1400 . 1200 1400 1400 1200 T 1400

s M 137 413 .48 1200 1200 00 1200 1000 . 1100 900 1200  S00 1100 900

15 Tu 296 440 1.55 700

6 W 267 1600 ‘ 1700 1700 1700

17 th 317 : : 900 900 800 900 800

18 F 293 ‘

19 s 250

20 s 279 290 0.30

i M 292 430 0.40 100 400 100 500

22 Tu 288 :

PER" 285

26 Th 33 150 0.20 100 . .

g: ; :g‘s' 508 1.90 100 2000 1400 300 1400 200 1400 200 1500 ~ 300 1400 200 1400 100 1500 200 1400 300 1400

27 S 244

28 M 272 ‘ . -

29 Tu 267 :

30 W 259

k) Th 268

9.04 (Toral)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS — NEMARK BAY PUMPING STATION-iQT,’t
MONTH: _August . .

TIMES OF BYPASS VALVE ACTION, BY LOCATION

e M e

Peak ’ South Side Union OQutlec Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Merbert Pl., Fourth Ave., Freeman S5t.,

Flow Amount Intercepror Newark Newark Newark Newark Newark Newark Newark Hewark Newark
Day  Average During of i Newark (074/U-001) (039/8-~-012) (036/8-009)  (633/N-006) (040/8-013)  (037/8-010) (030/8-003) (032/8-005)  (041/N-D14)
of Flow Rainfall Rainfall Clogsed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open  Closed Open Closed Open

pPate HWeek (MCD (MGD) (Inches)’ (Times of Day: 24-Hour Clock)

1 F 278

2 s 275

3 S 278

4 M 294

5 Ty 313 385 0.20

6 w 331

7 Th 269 6i5 4.50 GG 450

8 F 281 320 06.15

9 s 252

10 S 212

11 ] 274

12 Tu 280

13 W 266 330 .10

14 Th 271

15 F 255

16 S 265

17 S 213

18 M 267

19 Tu 265

20 W 251

21 Th 251

22 F 268 1700 1800

23 S 226

24 S 305 - 400 1.35 2400 : 2600 2400 2400

25 M 335 400 0.40 2300 700 ’ 809 . 900 800
26 Tu 311 370 0.40 500 '

27 W 292

28 Th 217

2% F 278

30 5 240

31 S 206

3.20 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIORS - NEWARK BAY PUMPING STATION-1975
MONTH; September ‘

TIMES OF BYPASS VALVE ACTION, BY LOCATION .

Peak South Side Union Outlet Jackson Ave., Rector 5t., Clay St., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., Freeman St
. Flow Amount Interceptor Newark Newark Newark Newark Newark Newark Newark Newark h Newark T
Day Average During of Newark (074/D-001)  (039/N-012) (036/N-009) (033/8-N06)  (040/N-013)  (037/N-010) (030/8-003) (032/8-005)  (041/8-014)
of Flow Rainfall Rainfall Closed Open  Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open
bate Week (MGD) (MED)  {Inches)’ : (Tizes of Day: 24~Hour Clock)
1 M 203
2 Tu 252
3 W 260
4 Th 255
5 F 257
& S 222
7 s 204
a “ 264
9’ Tu 259
10 w 265
11 Th 260 340 T
12 F 290 370 .20
13 s 230
14 S 201
15 M 246
16 Tu 251
17 W 255
18 Th 271
19 F 293 360 0.40
20 s 244 360 T
21 S 246 360 0.85
22 .1 338 335 0.18
23 Tu 356 395 2.22 000 300 ’ 000 300 300 300 Q00 300
24 W 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 H 318 ‘
30 Tu 308

8.43 (Total)

TIERRA-B-008058



v

(€0 37’4’3‘ . '
& UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

q,‘“aoum,s

REGION 2
290 BROADWAY
NEW YORK, NY 10007-1866

o b
vz

mAGENG*

‘L PRO«’O

JUN -8 2006

GENERAL NOTICE LETTER

URGENT LEGAL MATTER

PROMPT REPLY NECESSARY

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Chris Bernhardt, President
ITT Industries, Inc.

100 Kingsland Drive:
Clifton, NJ 07014

Re: Diamond Alkali Superfund Site
Notice of Potential Liability for
Response Actions in the Lower Passaic River Study Area, New Jersey

Dear Mr. Berﬁhardt:

The United States Environmental Protection Agency (“EPA”) 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 Comprehensive Environmental

" Response, Compensation, and Liability Act of 1980, as amended (“CERCLA™), 42 U.S.C.

§ 9601 et seq. 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, including a reconnaissance study of the Passaic River conducted by the Urniited States
Army Corps of Engineers (“USACE”), 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 Address (URL) » http://www.epa.gov
Recycted/Recyclable »Printed with Vegetable Oit Based Inks on 100% Postconsumer, Process Chlorine Free Recycled Paper
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By this letter, EPA is notifying ITT Industries, Inc. of its potential liability relating to the Site
pursuant to Section 107(a) of CERCLA, 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.

In recognition of our complementary roles, EPA has formed a partnership with USACE and 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 of Understanding (“MOU”) executed on
July 2, 2002 between EPA and USACE. This MOU calls for the two agencies to cooperate, -
where appropriate, on environmental remediation and restoration of degraded urban rivers and
related resources. In agreeing to implement the MOU, the EPA and USACE will use their
existing statutory and regulatory authorities in a coordinated 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 funds 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 Industries, Inc. facility located at
100 Kingsland Road, in Clifton, New Jersey, into the Lower Passaic River Study Area.
Hazardous substances, pollutants and contaminants released from the facility into the river
present arisk to the environment and the humans who may ingest contaminated fish and
shellfish. Therefore, ITT Industries, Inc. may be potentially liable for response costs which the
government may incur relating to the study of the Lower Passaic River. In addition, responsible -
parties may be required to pay damages for injury to, destruction of, or loss of natural 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, becausé 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 relate 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 of PRPs 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. Exclusion 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
substances at the Site. Please be advised that notice of your potential liability at the 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 Cooperatmg Parties Group

Kirkpatrick & Lockhart LLP
One Newark Center, 10" Floor
Newark, New Jersey 07102
(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, Assistant Regional Counsel
Office of Regional Counsel

U.S. Environmental Protection Agency

290 Broadway - 17* Floor

New York, New York 10007-1866

Pursuant to CERCLA Section 113(k), EPA must establish an administrative record that contains
documents that form the basis of EPA'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 18% 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.

As you may be aware, the Superfund Small Business Liability Relief and Brownfields
Revitalization Act became effective on January 11, 2002. This Act contains several exemptions
and defenses to CERCLA liability, which we suggest that all parties evaluate. You may obtain a
copy of the law via the Internet at http://www.epa.gov/swerosps/bf/sbirbra.htm

and review EPA guidances regarding these exemptions at http://www.epa.gov/compliance/

resources/policies/cleanup/superfund.

Inquiries by ¢ounsel or inquiries of a legal nature should be directed to Ms. Flanagan at
(212) 637-3136. Questions of a technical nature should be directed to Elizabeth Butler,
Remedial Project Manager, at (212) 637-4396.

Sincerely yours,

lﬁnategic Integration Manager

Emergency and Remedial Response Division

Enclosure [ -& &
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