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The purpose of this Technical Memorandum is to-evaluate the types,
sources, distribution and movement of ground-water contamination in
East Hanover Township. These data are the basis for the delineation
of a Well-Restriction Area.

The New Jersey Department of Environmental Protection (NJDEP) is
investigating 38 ground-water pollution sites within East Hanover
Township and its immediate vicinity. As of July 1987, monitor wells
had been installed at 25 of these sites.

Ground-water contaminants within East Hanover include volatile
organic, base neutral, acid extractable and petroleum hydrocarbon
compounds. Contamination has been detected in over 70 domestic
wells, 70 monitor wells and 3 municipal-supply wells. The
contamination problem involves ground water in all sections of the
Township and in neighboring communities. .

A regional ground-water contamination problem exists in the
aquifers of the East Hanover area. The problem is largely the
result of the discharge of industrial chemicals through subsurface
disposal systems.

A Well-Restriction Area is necessary in East Hanover Township to
prevent the use of contaminated and threatened ground-water
supplies by local consumers and to help control the spread of
contamination within the aquifers. Approximately 800 residences in
East Hanover are using private domestic wells as their source of
potable water in July 1987,

- The East Hanover Well-Restriction Area as delineated herein

encompasses the entire Township.



BACKGROUND

East Hanover Township is located in eastern Morris County as shown in
figure 1. East Hanover has a population of approximately 9,000
residents and an area of approximately 9 square miles. The Township is
predominantly residential, but has concentrations of light industry on
Deforest Avenue, Merry Lane and NJ Route 10Q. Industries include
electronics, metal working and finishing, pharmaceuticals, specialty
chemicals, and auto-repair facilities.

The Township water system includes four wells: well nos. 1 and 2 on
Melanie Lane, no. 5 on Homestcad Avenuec and no. 6 on Valley Road (fig.
2). As of July 1987, the Township had not been granted a water-
diversion permit from the New Jersey Department of Environmental
Protection (NJDEP) for well no. 6. Municipal wells no. 3 and no. 4 are
inactive due to low yields, East Hanover has watcr-line
interconnections with the Florham Park Water Department and the
Southeast Morris Municipal Utilities Authority (NJDEP, 1975). Second-
tier interconnections exist with the Madison Water Department, the
Chatham Water Department and the Commonwealth Water Company (which
serves Millburn and Chatham Townships). Adjacent water systems are
shown in figure 2. The water system in East Hanover serves
approximately 8,000 people with about 1.5 million gallons per day
(mgd). Approximately 800 residénces in the Township continue to use
domestic wells for their water supply. Most of these residences and
numerous others within the Township continue to operate onsuc septic
systems for waste disposal.

As’of July 1987, NIDEP is investigating 38 ground-water pollution sites
in the East Hanover area (fig. 3). Due to the discovery of
contamination in municipal well no. 2 in 1981, septic-tank and'.
. seepage-pit wastes were sampled as part of a Township-wide industrial
survey. Numerous industrial disposal systems throughout the Township
were determined to contain volatile organic compounds (VOCs). The
owners were directed by NIJDEP to install monitor wells for the
purpose of delineating the extent of possible ground-water
contamination. As of July 1987, monitor wells have been installed at 25
of these suspected pollution sites.

Ground-water samples have been obtained from approximately 100 monitor
wells at the 25 sites with monitor wells, Additionally, ground-water
samples have been obtained from approximately 100 domestic wells and
East Hanover municipal well nos. 1, 2, 5 & 6. Appendix 1 shows the
analyses of ground water from the municipal wells. Appendices 2-3
show the analyses of ground water from seclected domestic and
monitor wells.  Figure 4 shows the distribution of volatile
organic compounds in the ground water of the East Hanover area based on
the analyses givcn in appendices 2-3. The concentrations of VOCs range
from below minimum detection limit (BMDL) to 16,690 parts per billion
(ppb). The highest concentrations of volatile organics in the
" unconsolidated deposits are near the intersection of Ridgedale and
Deforest  Avenues. As of July 1987, only five bedrock wells had been
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sampled. Water samples from  these bedrock (Brunswick Supergroup) wells
had concentrations ranging from 24.1 to 1,055 ppb

organics (appendixes 2-3).

NATURE OF THE PROBLEM

Many industries in East Hanover Township manufacture,

- hazardous substances. These industries made use of
. pits and dry wells for waste disposal until public sewerage became
"available in 1984. Municipal-sewage wastes were subscqucnt!y directed

'to the Parsippany-Troy Hills Treatment Plant which
*boundaries of the Township. Wastes, which include volatile organics

vhave infiltrated from the pre-sewerage disposal

municipal-supply wells has probably enhanced
contaminants. ) .

‘Underground storage tanks have also contributed

total wvolatile

store and handle
lagoons, seepage

is outside the

T

' ‘ systems to the
runderlying soil and ground water. The pumping of domestic and

the

to

spread of

ground-water

contamination in East Hanover. Most underground tanks installed during
the past 40 years have been constructed of bare steel,
unprotcctcd from corrosion, and lacked any monitoring system or

were largely

’Table 1. -- Mobility and partition coefficients for selected ground-water

contaminants. From Verschueren (1983).

1

Compound . Partition Mobility

Coefficient (KD)

Volatile Organic Compounds:

Trichloroethylene 102'29 High
Tetrachloroethylene 102‘60 High
1,1,1-Trichloroethane 102‘17 High
Benzene 102'13 High
Base Neutral Compounds:

Bis (2-Ethylhexyl) phthalste 105°75 : Low
Di-N-Butyl phthalate 107-20 Low
Butyl Benzyl Phthalate 10"?8 Low

1 The partition coefficient for a given compound is the concentration
of the compound-sorbed (partitioned) onto the sail [sl divided by
the concentration of the compound [c) in solution (KD = (8)/[c]).

Therefore, compounds with high partition coefficients will

be

sorbed onto soil particles, thus restricting their mobility.
Mobitity is proportional to the solubility and vapor pressure of
the compound and inversely proportional to the partition
coefficient of the compound. Base neutral and acid extractable
compounds have high KD values, are readily partitioned in soil and

will be relatively immobile (USEPA, 1985).
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cathodic protection. Duc to age and corrosion, many underground tanks
have leaked, allowing contaminants to migrate to the ground water. The
contents of underground tanks in East Hanover have included gasoline
and diesel fuel, fuel oils and industrial solvents. In addition, the
improper handling of hazardous wastes, the burial of hazardous-waste
drums and possible "midnight dumping” of wastes have also added
contaminants to ground water in East Hanover.

Industrial wastes, including solvents and degreasers, have infiltrated
through subsurface disposal systems into the unconsolidated deposits
and subsequently to the underlying ground water. Due to low partition
coefficients (Kp), the mobility of volatile organic compounds in
ground water is high. The partition coefficients for some of the
contaminants found in East Hanover are given in table 1.

Due to the high mobility of volatile organic compounds and the large
nimber of contaminant sources, ground water in all sections of East
Hanover is contaminated or vulnerable to contamination. Numerous plumes
of volatile organics exist within the unconsolidated aquifers. As a
result of their high mobility, these compounds are more likely to be
induced toward a pumping well than are other compounds such as base
neutrals or acid extractables. Contamination in East Hanover has
affected municipal-supply wells, domestic wells and industrial-
production wells. Many of the compounds detected in East Hanover’s
ground water are considered carcinogenic (Merck & Co., 1983),

1YDROGEOLOGY
SURFICIAL DEPOSITS

East Hanover is located within the Piedmont Physiographic Province.
The surficial deposits in the Township occupy two buried valleys
(Nichols, 1968) known as the East Hanover and the North Millburn Buried
Valleys (figs. 5a and 5b). These valleys are the result of pre-
Pleistocene bedrock incision. The valley fill is the resuit of the
advance and retreat of two sublobes of the Wisconsinan ice sheet which
covered 2 major part of North America. The valleys generally trend
north-south, but join in the northern part of the Township. The East
Hanover Valley extends north into Parsippany-Troy Hills and Montville.
It also extends south into Florham Park and then trends ecastward into
Madison and Chatham. The North Millburn Valley extends north into
Parsippany-Troy Hills with its southern part extending into Livingston
and Florham Park (where it is known as the South Millburn Valley). The
thickest parts of the valley fill are as much as 200 feet thick with
thinner deposits found along the valley walls. The buried valley
aquifers in the East Hanover area have been designated a Sole Source
Aquifer by the USEPA.

The surficial deposits within the valleys are of late Wisconsinan age.
They  consist largely  of stratified  drift, but include  substantial
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volumes of till. The stratified drift is comprised of glaciolacustrine
sand and gravel interbedded with glaciolacustrine clay layers or
lenses. The clay was deposited in Glacial Lake Passaic which covered
the area during the retreat of the last glacier. A clay layer, ranging
from 15 to 50 feet in thickness, extends bencath the Sharkey's Landfiil
site in the northern part of the Township (fig. 3). The clay acts as
a confining layer. Laboratory tests on  Shelby tulyc samples of the clay
disclosed a hydraulic conductivity of 1.3 x cm/s (R. E . Wright
Associates, 1986). The clay layer is not latcrally continuous, but
occurs intermittently throughout the Township. Glacial till may occur
above and below the stratified drift in both of the valleys shown in
Figure 5b and it may act as 'a confining or semiconflining layer.
Ablation till which accumulated within or upon the shrinking glacier
consists of poorly sorted silt, sand, clay and cobbles. Lodgement till
was deposited beneath the glacier directly above bedrock. Due to
crushing and abrasion when deposited, lodgement till is compact and may

.acquire a fissile structure (Flint, 1971). Therefore, it may act as a
rconfining or semiconfining layer for the underlying bedrock aquifer.

Sublacustrine fan deposits exist outside and between the two buried
‘valleys. These deposits consist of interbedded stratified drift and
till which were deposited bencath the lake surface. These deposits may
'be hydraulically continuous with sands and gravels within the buried
valley.

Yields of individual weils in the thickest sections of stratified drift
are as high as 1,400 gpm {or nearly 2 mgd). Based on a computer model
(Mecisler, 1976), the highest sustainable yield for the entire East
Hanover Buried Valley Aquifer is 13 mgd. The present (1987) NJDEP water
allocation is 10.65 mgd. At the Sharkey Farms Landfill site, hydraulic
conductivities were found to range from 2.6 to 32.5 feet/day in the
stratified drift aquifer (R. E. Wright Associates, 1986). Aquifer
pumping tests performed on municipal \gcll no. 6 have shown a range of
transmissivity of 15,000 - 20,000 ft“/day. Storativity values ranged
from 0.0008 to 0.06 (Geraghty & Miller, 1985). Storativity values
between 0.01 and 0.3 denote water-table or unconfined conditions, and
values less than 0.01 denote confined or semiconfined conditions
(Freezc & Cherry, 1983). Using the following equation, the ground-water
fiow velocity can be determined,

v= K dh
ncdl

where v = the ground-water flow velocity (ft/day), K = hydraulic
conductivity (ft/day), dh/dl = the hydraulic gradient and n, = the
effective porosity of the material (Fetter, 1980). Based on data
obtained from numerous pollution sites, the ground-water flow velocity
in 'the stratified drift aquifers ranges from 0.3 to 13 feet/day. Based
on. water-level data gathered from monitor wells throughout the
Township, ground-water flow directions have been ‘calculated and
compiled in figure 5a. Additionally, assumed ground-water flow
directions, based on the effects of large pumping centers and regional

11
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hydrogeology, are included in figure 5a. Well records including depths,
screened intervals, depth to bedrock and aquifer-pumping-test data are

summarized in appendix 4. Locations of these wells are shown in figure
6.

Ground-water levels in the East Hanover area have declined in the past
20 to 30 years. In the past, artesian  conditions prevailed within
parts of the buried valley covered by till. Municipal well no. 5
exhibited flowing-artesian conditions prior to pumping in 1972. As of
1987, the piezometric surface in the vicinity of well no. 5 had been
drawn below the confining layer, preventing artesian conditions. East
Hanover Township directs its municipal waste water to the Parsippany-
Troy Hills Treatment Plant. The trecated waste water is subsequently
discharged to the Rockaway and Whippany Rivers. As a result,
approximately 6 to 8 mgd is transferred outside the Township and,
therefore, does not recharge the aquifer. The removal of this potential
recharge combined with ground-water pumping in excess of natural
recharge has led to a ground-water level decline of approximately 20
feet during the past 30 (1957-1987) years throughout much of East
Hanover,

BEDROCK FORMATIONS

The surficial deposits overlie three bedrock formations of the
Brunswick Supergroup of Jurassic age (145-190 million yecars before
present): the Towaco Formation, the Hook Mountain Basalt and the
Boonton Formation. The Towaco Formation occurs in the extreme
northeastern portion of the Township (fig. 7). It. consists of black to
gray, calcareous siltstone with interbedded gray sandstone and clastic
volcanics. The Hook Mountain Basalt, otherwise known as the Third
Watchung Basalt Flow, trends approximately north-south through the
eastern portion of the Township. The Hook Mountain is a fine to
moderately coarse-grained, abundantly vesicuiar basalt composed of at
least two distinct flow units (Puffer, 1984). In the East Hanover area,
the Hook Mountain has a thickness of 200-250 feet (Darton, 1890). West
of the basalt flow is the Boonton Formation, which is a highly-
fractured red siltstone with interbedded layers of red, dense
argillite. The dominant joint direction throughout the Brunswick
Supergroup formations of this area is approximately north-south. These
ncar-vertical planar fractures may facilitate the flow of ground water
(and contaminants} in these directions within the bedrock. Large-
diameter municipal and production wells drilled into the sedimentary
formations of the Brunswick Supergroup have an average yield of 142
gpm, and range in yield from 4 to 650 gpm (Gill, 1965). Water-level
data collected from monitor wells at the Chemical Components site (fig.
3) in April 1987 indicated that the vertical hydraulic gradient was
downward from the unconsolidated deposits into the bedrock at this
site. Therefore, ground water will migrate downward into the bedrock
aquifer at this location. A stratigraphic column for East Hanover is
given in table 2.

14



Téblc 2. -- Stratigraphic column for East Hanover area, Morris County, New Jersey

I | I I i | i
| I | | | ] |
| Period | Stage | Formetion or | Maximm i Description | Hydrogeologic |
| | | | | i characteristics |
| I | | I i I

|
| 70 | Heterogereas, unsorted de-| Normetly, a samicanfinirg |
| | posits comosed of light- | layer with low trarmmissivity |
| | oray to dark-gray serd, | and law hydraulic conductivity|
I | silt, clay ard catbles. | |
| | Forms discontiruous blay | |
| | ket over stratified drift | |
I | ! 1
Wiscorsinen |--===--- S EnRa AT T LT LT TR R TS S P
| | ] {
| 200 | valley-fill deposits com- | A major aquifer in East Marr |
| | posed of glacially-derived| over. Very high treramissivity|
| | medium to coarse~grained | and hydraulic codctivity. |
I
I
I

Stratified drift

| sard, gravel axd cables | |
| with occasional clay Layer| |
| or lerse { |

I I |
| | 1,00 | Highly fractured, fine- | Miror aquifer in East Harover |
Bruns- | Formatian | | graired, red siltstone | |
wick | | | with interbectied red,dense| i
I | | argillite I I

I

|

I

I

|

I

! I [ I I
| | 200-30 | Fine to mxerately coarse-| Miror. aquifer in East Kaover |
| ! | graired, ardtly vesi- | |
| | N | cular basalt composed of | |
| | | atleast three distirguish-| |
| | | able flaw units | |
|

I

I

!

|

I

I | I ' I
| | 1,000 | Black to gray, calcarecus | Miror aquifer in East Hanover i
| Formation | | siltstone with interbedded| |
| | | gray sardstare ard clastic| |
| | | volcanics I - |

| I
! I
| !
I |
| |
| I
I |
I '
i I
| drassic |
| !
I I
I !
! |
I I
| |
I I
| I
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INDUSTRIAL_SITE CONTAMINATION

For the purposcs of describing the ground-water contamination in East
Hanover, the Township has been divided into four geographic sections:
Northern, Eastern, Southern, and Western as shown in figure 8. Ground-
water contamination by volatile organic compounds has been detected at
industrial sites throughout the Township. The sites are located in
figure 3. Some of the major ground-water pollution sites are described
below.

NORTHERN SECTION

Sharkey Farms Landfill - The 90-acre landfill bordering Parsippany-Troy
Hills s located along the Rockaway, Whippany and Passaic Rivers.
Leachate discovered at the landfill in 1977 was found to contain . 15,000
ppb of volatile organics. Prior to its closure in 1972, Sharkey
Farms accepted not only municipal wastes, but at least some
industrial wastes as well. Information from Ciba-Geigy Corporation
details the disposal of hazardous chemicals at Sharkey Farms Landfill
from 1962 through 1969. These chemicals included toluene (560,000
1bs.), benzene (130,000 1bs.), chloroform (40,000 1bs.), methylene
chloride (20,000 Ibs.), ethylene dichloride (3,000 1bs.) and 100 1Ibs.
of selenium oxide (R. E. Wright Associates, 1986). Twenty-six monitor
wells were installed as part of a Superfund investigation. Analyses of
ground-water samples disclosed measurcable concentrations of benzene
and ‘trichloroethyiene. The highest concentration of 'volatile organics
detected in the monitor wells was 421 ppb. Based on waiter-level
measurements taken at onsite monitor wells, the ground-water flow
direction is toward the Whippany, Rockaway and Passaic Rivers.

Sunoco Service Station - A gasoline spill occurred due to a leaking
underground storage tank at the Sunoco Service Station on Ridgedale
Avenue in 1986. Product thickncsses of as much as 1.5 feet have been
detected in 11 onsite monitor wells, The ground-water llow direction is
southwesterly. A sample from an adjacent homeowner's well disclosed a
total volatile organic concentration of 890 ppb. A possible plume of
"dissolved gasoline constituents may be migrating southwestward to
municipal well no. 5, which has yielded water samples with benzene at
concentrations of 5-10 ppb. Remediation in 1987 includes a floating-
product recovery system.

EASTERN SECTION

Royal Lubricants, Inc. - Septic-tank samples from the Royal Lubricants
facility on Merry Lane disclosed high concentrations of wvolatile
organics including toluene (1,965 ppb), various benzene compounds
(1,780 ppb) and methylene chloride (230 ppb). Samples from an onsite
waste-water lagoon disclosed 38,000 ppb of dibromochloromethane and
1,100 ppb of chloroform. Ground-water samples from monitor wells onsite
have shown volatile organic concentrations as high as 1,067 ppb,
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predominantly 1,l,l-trichloroethane and chloroform. Domestic wells
along ncarby Lincoln Strect have also shown contamination by 1,1,1-
trichlorocthane. It appcars that a plume of wvolatile organics is
emanating from the Royal Lubricants area and extends southeast toward
the Passaic River,

Chemservices, Inc - Sludge samples from a septic tank at Chemservices,
a tenant of Dorine Industrial Park, located on Merry Lane, were
analyzed and disclosed high concentrations of chloroform (48,000 ppb)
and 1,1,1-trichloroethane (2,700 ppb). Four monitor wells were
installed within the industrial park. Samples analyzed from wells
hydraulically downgradient of Chemservices disclosed concentrations of
volatile organics as high as 1,332 ppb. The ground-water flow direction
was found to be easterly toward the Passaic River.

Nabisco, Inc. - A spill of 3,500 gallons of no. 2 fuel oil occurred
from a lecaking underground storage tank at the Nabisco facility on
River Road in 1985. Analysis of ground-water samples from |11 monitor
wells on site has disclosed as much as 10 ppm of petroleum hydrocarbons
in ground water. Remediation of floating product is under way in July
1987. Based on water-level measurements taken at onsite monitor wells,
the ground-water flow direction prior to remediation was easterly.

SOUTHERN SECTION

Hanco Wood Products - A liquid sample from a dry well at the Hanco
facility on NJ Route 10 was analyzed and found to contain 2.9 percent
methylene chloride. A sludge sample contained more than 400,000 ppb of
volatile organics. The Hanco facility is within 1,500 feet of
contaminated municipal well no. 2. As of July 1987, monitor wells- have
not been installed.

Norda, Inc. - More than 4,500 55-gallon waste drums were excavated from
a depth of 10 feet bclow the ground surface at the Norda facility on
NJ Route 10. The drums were buried behind the facility around 1970.
Analyzed samples from five monitor wells at the site disclosed as much
as 5,000 ppb of volatile organics including 1,l-oxy bismethane, 2-
propanone, trichloroethylene, toluene and methylenc chloride. Norda is
within 1,800 feet of contaminated municipal well no. 2. The ground-
water {low direction is southwest.

WESTERN SECTION

Chemical Components/Triangle Industrial Park - Samples from seven
monitor wells installed into the unconsolidated deposits at the
Chemical Components, Inc. (CCI) facility on Deforest Avenue have shown
contamination by volatile organic, base neutral and acid extractable
compounds with total concentrations as high as 17,000 ppb. Volatile
organic compounds included trichloroethyiene, 1,1,1-trichloroethane and
tetrachloroethylenc. Base neutral and acid extractable compounds
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included bis (2-ethylhexyl) phthalate, dimethyl dioxane, and phenols.
Three bedrock monitor wells were installed at CCI in January 1987.
Ground-water samples obtained from these wells disclosed volatile
organic concentrations ranging from 693 to 1,055 ppb. CCl formerly
maintained thrce seepage pits and a waste-water lagoon. In addition,
approximately 30 hazardous-waste drums were excavated from beneath the
site in 1984, Domestic wells in the vicinity of Chemical Components

" have also shown high concentrations of VOC contamination. Sampling of
- domestic wells in the area for base neutral and acid extractable

compounds has been recommended by the Bureau of Ground-Water Pollution
Analysis. The septic system at the adjacent Triangle Industrial Park

- (TIP) was found to contain 4,646 ppb of 1,1,1-trichloroethane. Two

onsite monitor wells were sampled and disclosed concentrations of
trichloroethylene ranging from 340 to 620 ppb. Monitor well no. I,
which 1is adjacent to the contaminated septic tank, disclosed the
highest concentration of total VOCs at 665 ppb. It appears that a
plume of volatile organics is emanating from the CCI/TIP area and is
travelling northwest into the residential areas of Ridgedale Avenue
and Troy Road. Analyses of ground water from monitor wells are shown in

appendix 2.

Bronner Manufacturing & Tool Company - Bronner is located on Ridgedale
Avcnuc In 1983, the Township Health Officer discovered that waste
waters were being discharged through a garden hose to an area behind-
the plant. Analyses of the waste water disclosed l,1,1-trichloroethane
(8,930 ppb), trichloroethylene (6,070 ppb), 1,1,2-trichloroethane
(6,170 ppb), methylene chloride (5,540 ppb) and petroleum hydrocarbons
(2,585,000 ppb). Samples from . onsite septic tanks disclosed high
concentrations of the same compounds. Five monitor wells were installed
m 1986. Analyses of ground-water samples from the monitor wells and
from an onsite production well disclosed more than 300 ppb of volatile
orgamcs These organic compounds were the same as those detected in
the waste-water discharge. The direction of ground-water flow  is
westward toward the Whippany River.

Sndmak Laboratory - Analysis of water and sludgc samples obtained from
thc Sidmak septic system on West Street in 1983 disclosed extremely
hlgh concentrations of volatile organics including I,1-dichloroethane
(18,400 ppb), I1,l-dichlorocthylene (5,100 ppb), methylene chloride
(172,000 ppb) and 1,1,1-trichloroethane (21,000 ppb). As of July 1987,
monitor weils had not been installed at the site.

SPILL FUND STATUS

Under the Spill Compensation and Control Act (Spill Act), the effective
date for pre-Act versus post-Act determinations is April 1977,
Discharges of hazardous substances, covered by the Spill Act, prior to
April 1977 are considered pre-Spill Act. Discharges after April 1977
arc considered post-Spill Act. The actual date(s) of discharge and the
pre< or post-Spill Act determination affects the eligibility of Spill
Fund monies available for remedial investigations and remedial actions.
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In East Hanover, contamination of the aquifers is ongoing as a result
of direct discharges of hazardous substances to the ground water. Most
of these discharges continued until the municipal sewer system became
available in 1984. Residual contaminants in landfills, lagoons, secpage
pits and adjacent soils continue to leach to the ground water. Although
many discharges occurred prior to April 1977, the vast majority
continued to occur after April 1977. Therefore, most contaminant
discharges discussed in this Technical Memorandum should be considcrcg
post-Spill Act. . '

A determination as to the percentage of pre-Spill Act versus post-Spill
Act discharges which have occurred in East Hanover is not possible as
of July 1987. Detailed information concerning the quantity,
concentration and the actual dates of discharge is required but may not
even cxist. Because of . the number and variety of discharges and the
difficultics of obtaining accurate discharge information from potential
responsible partics, obtaining an accurate percentage of pre-Act versus
post-Act discharges may in this case be impossible.

DOMESTIC-WELL CONTAMINATION

As of July 1987, approximately 800 residences in East Hanover are
supplied by domestic wells. Well depths range from 50 to 150 feet below
the land surface. Most are screened within the unconsolidated deposits.
Contamination of domestic wells disclosed by water analysis has
included trichloroethylene, tetrachloroethylene, 1,1,1-trichloroethane,
benzene and trans-1,2-dichloroethylene, The highest contaminant
concentrations were in samples collected near the intersection of
Ridgedale and Deforest Avenues and in the residential areas near the
intersection of Deforest Avenue, Troy Road and Ridgedale Avenue (fig.
4). Levels of volatile organic compounds have ranged from BMDL to 2,091
ppb (appendices 2-3}. A plume of thesc contaminants may be emanating
from the Chemical Components and Triangle Industrial Park vicinity.

Ground-water contamination has also been detected in domestic wells in
the Merry Lane and Lincoln Street area (appendix 2). A plume of
volatile organics is probably emanating from some or all of the
following industries in this area: Royal Lubricants, Inc., Weiss-Aug,
Inc;, Dorine Industrial Park, Fritzsche, Dodge & Olcott, Inc., and
Chemservices, Inc. Based on water-level measurements and the analyses
of ground water from monitor wells at these sites, a plume of volatile
organic compounds is probably migrating eastward to the Passaic River.

An ‘additional plume of dissolved gasoline constituents is probably
emanating from the Sunoco Scrvice Station near the intersection of
Ridgedale and Eagle Rock Avenues (fig. 3). Based on analyses of raw-
water samples from municipal well no. 5, it is presumed that the plume
is travelling southwest toward the municipal well and possibly
contaminating domestic wells along its migration route.
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Ground-water contamination has been detected at low concentrations (<50
ppb) in most of the remaining parts of the Township. One factor
controlling the degree of contamination detected in the domestic wells
is the depth at which the well is screened. Due to the relatively high
density of many of thc compounds and heavy pumpage in the Buriced Valley
Aquifer system, the compounds are likely to descend through the aquifer
to deeper unconsolidated deposits or into the bedrock. The
densities of selected volatile organic compounds are shown in table 3.

Table 3. -- Density of selected ground-water contaminants. From Merck §&
Co. (1983). Mass per unit volume, M/L”, where M is mass and L is length.
Densities given are for 20%.

Compound Density
gm/cm3 at 20°%c

Carbon Tetrachloride 1.58%90
Ietrachioﬁoethylene 1.5018
Trichloroethylene 1.4904
Trans-1,2-Dichloroethylene 1.4435
Methylene Chloride 1.3617
1,1, 1-Trichlorocethane 1.3492
Phenol 1.0700
. Water 1.0000
Benzene 0.8787
Toluene 0.8660

MUNICIPAL-WEL L CONTAMINATION

East Hanover operates the three municipal-supply wells identified in
figure 2 and table 4. All three wells have been found to contain
volatile organic compounds including trichloroethylene, trans-1,2-
di”chlorocthylcnc, 1,1,1-trichloroethane and benzene as shown in
appendix 1. Concentrations of volatile organic compounds in the wells
ranged from BMDL to 77.9 ppb.

Treatment by air stripping was provided for well no. 2 in [1984. Well
no. ! is scheduled to be connected to this treatment system in 1987.
Due to a ncarby contaminant plume, well no. 6 was not granted a
diversion permit by NJDEP.

Aerial photographs disclose that the site of well no. 2 was beneath the
Whippany River in 1957. Between 1957 and 1967, the present location of
the' well was used as a landfill for waste construction materials.
Possible additional sources for the VOCs include the G & F Industrial
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Park on Littel Road, Hanco Wood Products on Route 10, Norda, Inc. on
Route 10 and the P. Cuva Site (an industrial park) on Melanie Road. At
each of these sites, volatile organic compounds have been discharged
into onsite subsurface disposal systems.

Table 4. -- Specifications of East Hanover municipal wells
Well Well Date of Screen Depth*  Pump Status
no. permit construct- depth® of well capacity in
number ion {feet) (feet) (gpm)** 1987
(mo/yr)

] 25-13672 5766 100-110 130 500 In use

2 25-14205 3767 85-115 115 1,000 In us

5 25-18268 8/72 65-85 120 900 In use

[ 25-25792  3/85 75-100 . 110 1,000 Not in Use

* Feet below land surface; ** gpm, galtons per minute

REGIONAL GROUND-WATER NTAMINATION

Ground-water contamination is widespread within the East Hanover area.
Communities adjacent to East Hanover Township have similar water-
quality problems with volatile organic compounds. Affected water
supplies in nearby communities are listed below.

LIVINGSTON WATER DEPARTMENT, ESSEX CO.

Volatile organics including trichloroethylene, 1,1,1-trichloroecthane
and tetrachloroethylene have been detected in municipal well nos. 5, 9
and 11 ranging from 2.0 to 13.0 ppb. A source of contamination had not
been identified as of July 1987, however, four ground-water
contamination cases are located directly across the Passaic River in
East Hanover, :

ESSEX FELLS WATER COMPANY, ROSELAND, ESSEX CO.

Five municipal wells (nos. 7, 8, 10, 11 and 12) were contaminated with
volatile organics including trichloroethylene, tetrachloroethylene and
1,1,2,2-tetrachloroethylene ranging from 1.0 to 347.0 ppb. The wells
were removed from service in 1983, Numecrous potential responsible
parties (PRPs) have been identified and investigations are wunder way
in 1987.
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FAIRFIELD REGIONAL CONTAMINATION, ESSEX CO.

Contamination has been detected in numerous domestic wells and in
Fairfield municipal well nos. 2 and 7. Contaminants include
trichloroethylene and- carbon tetrachloride ranging in concentration
from BMDL to grecater than 10,000 ppb. Numerous PRPs have been
determined, including Caldwell Trucking, Inc., presently a Superfund
site. ’

" MADISON WATER DEPARTMENT, MORRIS CO.

Five municipal-supply wells within Madison Borough are contaminated
with  trichlorocthylene, tetrachloroecthylene, toluene and carbon
tetrachloride ranging from 1.0 to 18.0 ppb. These compounds have also

“been detected in numerous domestic wells. As of July 1987, no PRPs have
~been identified.

“.FLORHAM PARK WATER DEPARTMENT, MORRIS CO.

Water samples taken from within the distribution system of the Florham
Park Water System, which draws water from the East Hanover Buried
Valley, disclosed 2.0 ppb of carbon tetrachloride. These results have
not been confirmed. As of July 1987, samples had not been taken from
any of the four individual municipal wells in Florham Park.

s'l‘pUTHEAST MORRIS MUNICIPAL UTILITIES AUTHORITY, MORRIS CO. -

A‘nalyscs of water samples taken from the authority’s distribution
system in 1986 indicated contamination by volatile organics including
trans-1,2-dichloroecthylenc (4.0 ppb), I,l-dichloroethane (1.5 ppb) and
chloroform (5.0 ppb). Southeast Morris operates two supply wells, Black
Brook nos. | and 2, which are located within 200 feet of the East
Hanover town line. Contamination of a well supplying potable water at
the adjacent Precision Rolled Products facility on Columbia Road is
md:cated by analyses (in 1986) showing levels of 150 ppb of VOCs
(appcndux 3. :

CONCLUSIONS

1. i'?,Numcrous ground-water pollution sources exist within and in the
' vicinity of East Hanover Township. The documented contaminants
\include volatile organic, base ncutral, acid extractable and
"petroleum hydrocarbon compounds.

2. Contamination has been detected in the surficial aquifer(s)

I‘throughout much of the Township. Contamination has been detected in
‘domestic, municipal, industrial- -production and monitor wells.
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3. As of July 1987, samples from five bedrock wells have disclosed
high concentrations of volatile organics. Due to a downward
hydraulic gradient in at least parts of the Township and the
presence of relatively high density compounds, the bedrock aquifer
is threatencd.

4. Ground water beneath East Hanover Township currently (July 1987)
contains and/or is likely to contain, in the near future,
contaminant concentrations above NJDEP standards and/or guidelines
for potable water,

5. A Well-Restriction Area is necessary in East Hanover Township to
prevent the use of contaminated and threatened ground-water
supplies by local consumers and to help control the spread of
contaminants within the aquifers.

6. Ground-water contaminants will continue to migrate and spread in
East Hanover until remediation of the contaminant sources and the
affected ground water is initiated.

WELL-RESTRI REA EATI

A Well-Restriction Area is an area which contains and/or is likely to
contain, in the near future, contaminant concentrations above NIDEP
standards and/or guidclines for potable water. For this Township,
separate 5- and J0-year Well-Restriction Areas, as required by current
(July 1987) NIDEP policy, are not appropriate because the Well-
Restriction Area includes the entire Township of East Hanover. The
Well-Restriction Area includes both the unconsolidated and bedrock
aquifers. Approximately 800 residences are using private domestic wells
as their source of potable water within the Well-Restriction Area. The
well-restriction delineation is based on all the information contained
in this Technical Memorandum and on the following conclusions and
assumptions (sec figs. 3, 4 and 8):

NORTHERN SECTION

Concentrations of VOCs in ground water within the northern section
range from BMDL to 890 ppb. Based on water-level measurements taken at
the Sunoco and Sharkey Farms sites, the ground-water flow direction is
toward either the Whippany and Passaic Rivers or municipal well no. 5.
Based on these flow directions, domestic wells in the northern section
are threatened with contamination. Thercfore, the entire northern
section currently contains and/or is likely to contain contaminant
concentrations above NJIDEP standards and/or guidelines for potable
water,

EASTERN SECTION

Concentrations of VOCs in ground water within the eastern section range
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from BMDL to 1,332 ppb. Based on water-level measurements taken at the
Nabisco, Royal Lubricants, Weiss-Aug and Dorine Industrial Park sites,
the predominant ground-water flow direction is eastward toward the
Passaic River. Most of the domestic wells in the castern section are
hydraulically downgradient of known pollution sources or other
contaminated wells. Therefore, the entire eastern section currently
contains and/or is likely to contain contaminant concentrations above
NIDEP standards and/or guidelines for potable water. The Passaic River
is believed to act as a hydraulic boundary for shallow ground-water
flow, except near large pumping centers. Therefore, the northern and
castern boundary of the recommended Well-Restriction Area is drawn at
the Passaic River,

SOUTHERN SECTION

Concentrations of VOCs in ground water within the southern section
range from BMDL to 4,953 ppb. Based on water-level measurements taken
at the Norda, Thermocision and Sandoz sites, the ground-water flow
direction is toward cither the Sandoz production wells or East Hanover
‘well nos. 1 and 2. In the eastern part of the southern section,
ground water flow 1is likely to be eastward to the Passaic River.
Contamination by volatile organics has been detected in wells
throughout the southern section (where wells are present). Ground-water
@tomamination has been detected inside the southern section and in
Florham Park to the south. Therefore, the entire southern section
currently contains and/or "is likely to contain contaminant
concentrations above NJDEP standards and/or guidelines for potable
water. As a result, the southern boundary of the recommended Well-
Restriction Area is drawn at the East Hanover Townshlp boundary.
Ground-water quality data for the Florham Park area are needed to
determine if an additional well-restriction area is necessary south of
East Hanover.

WESTERN SECTION

Concentrations of VOCs in ground water within the western section range
frorn BMDL to 16,691 ppb. Based on water-level measurements taken at the
Ch“cmlcal Components, Bronner and Ell-Bee Chemical sites, the
prcdominant ground-water flow direction, cast of the Whippany River, is
wcstward toward the Whippany River., These polletion sites are
hydraulncally upgradient from most domestic wells in the western
section. Analyses of ground-water samples from these domestic wells
ha{'rc disclosed high concentrations of wvolatile organics. Low but
mcasurablc concentrations of volatile organic compounds have also been
detected west of the Whippany River. The Whippany River, in the western
section, is assumed not to act as a hydraulic barrier. Based on soil
bormg logs obtained during the installation of municipal well no. 6,
the ! Whippany River is llkely underlain by an extensive layer of clay;
therefore, ground water is believed to migrate underneath the river.
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Thus, the entire western section currently contains and/or is likely
to contain contaminant concentrations above NJIDEP standards and/or
guidelines for potable water. As a result, the western boundary of the
recommended Well-Restriction Arca extends across the Whippany River to
the East Hanover Township boundary. Due to a lack of water-quality
data, however, the Well-Restriction Area does not extend westward into
Hanover Township. Ground-water quality data for the Hanover Township
area are needed to determine if an additional well-restriction area is
necessary west of East Hanover.

The need for additional Well-Restriction Areas cannot be determined
until ground-watcr quality and flow data have been obtained from East
Hanover's neighboring communities. Adjacent communities suspected in
July 1987 of having ground-water contamination problems include Florham
Park, Whippany, Livingston and Hanover.
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APPENDIXES



fppendix 1. -- Aoalyses of untreated water for volatile orgasic cospoucds {ppb) from
sunicipal-supply wells, East Banover Tomoskip, Morris Countyt
BHOL, below minimum detection level; ppb, parts per billion
------------ SELSCTED VOLATILE OBGANIC COMPODNDS-------
Bethylene Trans-1,2- Tri- tetra-  1,1,1- fotalss  Date

{bloride  Dichloro- chloro- chloro- Yrichloro- V¥OC

fell ethylene ~  ethylene etbylene ethase = ({ppb) Collection
fo. 1 .. | . .. | . . BHDL 1/5/84
Fo. 1 1.1 T/21/864K
fo. 1 .. .. .. .. .. .9 1/21/88EK
Mo. 1 L . L 8.9 1729788
No. 1 : . .. . . .. 4.1 1/31/86
No: 2 " §.2 3.8 e i1.2 324183
No. 2 .. 5.5 £3.8 . §1.2 $/30/84
fo. 2 | o N 0 . . .2 626/
Ho. 2 . .. 78.2 .. .. 18.2 T/11784
o, 2 . iy .7 i 11 16.4 T/11/84
ho. 2 . . 85 52 U X TR V77
Yo. 2 .. 5.6 .1 . .. 0.8 8/1/84
fo. 2 - . {3 1.1 . 1.8 7.9 B/T/84
¢ A1l wells tap unconsolidated depos:ts. All ground-vater ganples were obtained by represestatives of

NJDEP and/or the Bast Banover Heai'h Departaent. Analyses were perforsed by various NJ-certified

laboratories. Analyses have been performed by different laboratories using different instrusentation

and different analytical sethods, but overall results are believed to accurately delineate ground-

water quality in the aquifers of Ba.t Banover.

Total nay be larger than sum of fi :t five colusos because ¥0Cs with relatively low concentrations

11

are aot iacluded.
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Appendix 1 (cont.)

------------ SELECTED VOLATILE OBGANIC COHPOONDS-------

- Ho.

Kethylepe Trass-1,2- Tri- Tetra-  1,1,1- Total Date
Chloride  Dichloro- chloro- chloro- Irichloro- VOO of

well ethylene  ethylene ethyleme ethape {ppb) Collecticn
fo. 2 5.2 4.8 " . 9.8 8/31/84
No. 2 1.8 5.4 | S . 1.4, 8/16/84
Ho. 2 8.9 .. . 18.8 §/5/84
No. 2 37..4 . . 314 /1184
fo. 2 2.1 . .. 28.7 3/4/4¢
No. 2 3.8 3.2 N | 41.2 /1186
No. 2 15.0 43.5 .. .. 18.2 18/7/88
fo. 2 L6 .. . 11.2 11/5/8%
fo. 2 31 2.5 . . 316 12/2/88
Ho. 2 .4 . 0 4.2 .. . 1.5 2/4}61
fo. 5 2.0 3/24/83
Fo. 3 BHDL 18/1/83
fo. § 2.4 5/30/84

§ BOL 12/12/84
flo. § BKDL 5/29/8%
No. § 1.2 1.8 1/15/86
Ho. § BMDL 8/26/86
Ho. 5 BHDL 12/2/86
No. § BADL 12/3/86
Ho. § BHDL 3/11/8%
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If

LEPRADIY 2. - Moalyses of water for vola
' billion (ppd), East Finov
2, not skown on figwre 4;

level

tile organic compounds from dovestic wells, all results in parts per
er, Horris Countys
¥, well pesetrates bedrock aquifer; BMDL, below piniruy detection

SELECTED VOLATILE ORGANIC COXPOUNDS

Methylene Trazs-1,2- Tri- Tetra-  1,1,1- Totalss  Date
Cbloride  Dichloro- cbloro- cbloro- Trichlero- VOC of
Well Locatien ethylene  ethylese ethyleme ethane (ppb) Collectivn
MESTERE SECTION: _
54 Troy Boad BNOL  4/18/84:
36 Troy Road BHDL  5/22/84z
61 Troy Road 15.9 210.9 5.8 383.¢  5/38/84
183 Troy Road 2.5 11.4  2/19/36
14 West Ridgedale Ave BMDL  4/11/86
65 Ridgedale dvenue BEDL  11/2/83:
lZl-Hid'gedale brenue BNDL  12/18/842
214 Bidgedale dvenue 2.1 EARRT
222 Bidgedale Avesue 14.1 3.0 1.1 5/38/84
225 Ridgedale Avenge 66.4 £9.2 133.6 974786
Gate of Beaven (epetary
225 Ridgedale Avenue 1.9 4.6 {0 .5 3
Gate of Heaven, Monte Bldg.
268 Bidgedale Avenue 5.9 52.1 1678 5/16/84
feavenly Best Ces.
212 Ridgedale Avenue 17.2 206.90 1.9 1.1 572248
218 Ridgedale Avesue 0.0 326.9 13.9 358.8  9711/85

Calculagra”ph

$ 311 wells tap unconsolidated deposits unless othervise indicated. All groupd-vater sanples vere obtained

T

by representatives of NJDEP and/or the Bast Hanover Health Departeent. Analyses were perforeed by various
BJ certified laboretories. Mnslises bave been perforeed by different ladoratories using different

instrueentation

and different analytical methods, but overall results are

believed to accurstzly

delineate ground-vater quality coaditions in the aquifers of fast Bacover.

# Total pay be larger than sum c7 first five columes because ¥0Cs with relatively low concentrations are

oot izcluded.
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Appendix 2 (cont.)

Methylepe Traps-1,2- Tri- Tetra-  1,1,1- Total Date
‘ Chloride  Dichloroe- chloro- chloro- Trichloro- VOC of
Rell Location ethylene  ethyleze ethylene ethane {ppb) {ollection
298 Ridgedale Avenue .. 21.3 167.8 . . 186.3 12/2/83
384 Bidgedale Avenue .. .. 12.3 2.2 168 5.3 18/1/83z
304 Bidgedale Avenue . " 3.6 .. 2.9 6.1 5/38/84
307 Bidgedale Avenue .. 11.2 254 2.9 6.8 6.6 18/1/83
336 Bidgedale Aveoue N 2.6 2o . 9.1 4/16/842
342 Ridgedale Avenue .. 6.1 566.8 29.3 12.8 635.8  18/1/83
364 Ridgedale Avenue . .. o .. " BMDL  4/2/862
376 Ridgedale Avenue .. . .. .. . BNDL 11/2]/85.;
9 Bidéedale dvenue .. 1.0 259.9 .. 18.5 2949 4/16/84z
319 Bidgedale dvenue iy 322.9 .. . 3229 2/6/88
Bo;s;: of Liga School . 2049 1721.9 A 99.2 2891.8  9/26/83
Ridgedale Avepue
30 Frassen Drive . 1.9 5.1 .. 5.1 7.1 3/16/84
22 Florence Drive 580.8 {66.0 .0 1893.8 3/16/84
13 Florence Avepue 1.3 18.5 §g.1 193.8 2/6/862
28 Florence Avepue {.1 3.1 19.1 59.5 18/1/83z
64 Kalter Avenue 36.9 3.9 11/2/83
60 Walter Avenue 2.1 3.5 5/16/84
58 Nalter dvenue 3.8 3.8 5731764
27 Ward Place 2.8 1.9 Wb 2/19/86
29 Ward Place 18.9 1.6 2/6/86
49 ¥ard Place 4.5 82.3 4] 3.5 /18784 |
9 Weaver Place 12.3 180.8 14.9 121.2 | 18/31/84
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Appendix 7 (cont.)

¥ell Location

Hethylene Traps-1,2- Tri- tetra-  1,1,1- Total Date
Chloride  Dichloro- chloro- chlore- Yrichloro- VOC of
ethylene  ethylene ethylene ethane {ppb) Gollection

18 Weaver Place
17 Weaver Place
2] Reaver Place
37 Weaver Flace
4§ Keaver Place
30 Deforest Avenve
48 Deforest ivenue

30 Deforest Avenue
Triangle Ind. Park

Prine Fabricators
West Street

33 Melinley Street

35 McRizley Avenue

111 Mclialey Drive

123 Melinley Street
17 Grove Avenue

39 Grove Avenue

4§ Grove Avepue

31 Grove Avenue

31 Ronald Drive

47 Bonald Drive

28 School Avenve

32 Gail Drive

16.9 168.8 . 12.1 133.4 /18784
iH.e 154.9 3.1 14.4 S12.% 179/8b
8.0 5.8 1/29/862

3.1 /187842

BHDL  1/9/882

8.1 . 81.2 184.9 4718784

28.7 iy - . 112.8 191.7 3/21/84

1.1 18/19/63

1.0 Lo e 640.6 825.6 5/15}83:,
5.2 1.8 . 3.2 85.2  2/19/86
1.1 1.1 5/18/84z

BuDL 5/22/84

1.2 4/18/84

4.76 2.6 1B 5.8 .5 2/19/8%
13.9 . . y 1.9 6/12/85
1.8 1.8 4/14/86

2.0 . .8 . 6.9 8/16/84

1.2 18/24/83
BEDL 4/8/86
6.9 . .. §.3 18/25/84
8.9 . " .37 .11 2/19/86

33



ppendix 2 (cont.)

------------ SELECTED VOLATILE OGANIC COMPODKDS-------

Methyleae Trans-1,2- Tri- Tetra-  1,1,1- Total Date

Chloride  Dichloro- chloro- cbloro- Trichloro- YOC of
Mell Location etbylese  etdylene ethylere ethane (ppb} {ollection
61 Gail Drive BNDL  4/8/86
12 Casey Drive 0.81 . . 8.79 1.68  2/19/88
30 Casey Avenye 4.0 .. 5.8 19.8 {/17/68
13 Wilson Street 1.9 ar.e 10715784
24 Petry Drive 1.48% 3.22 /1386
16 Cleveland Street L 2.4 1198 2/19/85
28 Korwood Road BEDL  18/24/83
3 Groab Road BUDL 422786
24 Schoener Road 1.2 1.2 78786
36 Lab) Road EHDL .5/39184
11 Eberbardt Street 18.8 16.8 18715488
M Barnida Drive 3.8 13.9 12/1/83
b1 Bareida Drive BHDL 2/5/88
89 Klinger Road BNIL 5722784
27 Peniston Street .17 10T 18/31/86
EASTERN SECTION:
99 Christine Drive 2.4 2.4 322184
99 Christine Drive 0.4 18.4 18/31/86
33 Lincoln Street §.6 6.6 18/31/84
4§ Lincols Street BMDL 18/31/84
31 Lincoln Street BNDL 19731784
4§ Liocoln Street 30.6 3.6 9/22/83
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dppendix 2 (cont.)

------------ SELECTED VOLATILE QRGANIC COMPOURDS

Bethyies  Trams-1,2- Tri- Tetra- 1. 1,1- Totai late

, {bloride,  Dichloro- chloro- chloro- Trickloro- VOC of
hell Location ethylene  ethylene ethylese ethane {ppb) Collectiun‘
T Lincolp Street 5 B 3 TR V717
80 Lincoln Street 3.2 3.2 §/21/83
Kabisco 0.4 2.1 1/26/841
Biver Hoad
269 River Road §.36 §.36 id/31/68
30 Park Terrace BNDL 5/16/54
8 En;;nuel Street §.96 §.96 18/15/86
2) Emmapue] Street BHDL 316784
12 Fairview Drive BADL 1H/1/83
{1 F;i;vieu Drive BDL 5738784
5 Colonia Nay BADL 1875784
26 Tiffany Street 2.42 .42 18715785
Baaco Furniture BDL §/28/88
Bte. 10
96 Bouat,Pleasant Avenue BNDL  3/28/85
Sandoz Prodﬁction Rell 3 BNDL, 1175788
Sandez Production Well 4 BNDL 1175186
Sandoz Prodection ¥ell § 0T 11/75/68
7 Great Hgadoa Lane BuDL 1/4/84
05 Aray Housicg, River Bd 2.40 240 /818
PrecisionRollProd Pr Well 19.2 115.0 . 9.2 LR 3381
M Phyldan Court 12 18/14/88
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Appendix Z (cozt.)

SELECTED VOLATILE OKGANIC COMBOUADS-------

Bethylepe Trass-1,2- Tri- Tetra-  1,1,1- Totzl fate
. Cbleride  Dichlero-  chloro-  chlero- Trichlere- VOC of

Well Location ethylese  ethyleme ethylene ethage (ppb) Collection
139 Kidgedale Avenue BADL 4/36/86
4 West Ridgedale dvenve BHDL {/11/86
7 Chicjoa Terrace 4.86 4.88 18/31/86
East Haover Airport 35.8 8.8 18731/88
3¢ Dorianne Terrace .85¢.9 1786
{1 Balsae Avenue BHiL 12/20/33
T Beach Street BXDL 5/16/84
183 Overlook Aveaue BNDL 11714783
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SFPENDIE 3. - Lealyses of water for volatile organic compounds fros mopitor wells, all results in
; parts per billion, East Banover, Morris Covntys
o, not chown in figure 4; F, pepetrates bedrock aquifer: &, well is in Livisgeton
Tosngkip; *, well is in Roselaad Township; b, well is {p Hznover Yospehip

------ ++===-SELECTED VOLATILE OBGAKIC COMPOUNDS-------

Hetbyle.: Traps-1,2- Tri- = fetra-  1,1,1- Totaldr  Date

Cblorid»  Dichbloro- chloro- echloro- Trichloro- 7OC of
hell Gocation ethylene  etbplepe ethylene ethare (ppb) Collection
Boyal Lubricasts MW . .. . . . - LB 13/15/62:
Royal Lubricante Mi? .. .. .. . .. 8.0 18/19/82z
foyal Lubricants KN3 iy . . .. . 2810 19/15/82:
Royal Lubricants M4 . . . .8 .. BB.6 107158z
Boyal Lubricazts M5 . .. 1.0 . 8.6 i0e7.8  18/19/82
Boyal Lubricants MK§ . .. .. o 59.9 38 190.8 187197822
Boval Lubricants M7 g N N 20 . 9.0 18/19/82
Boyal Lubricaats N .. » .. .. 22,8 88.8  10/19/82:
Dorine Ind. Park MH] 2.0 . . 3.9- .. 1.9 9/14/82:
Dorine Ind. Park B 26 L8 150 0.0 914/
Dorine lad. Park MN3 5.8 .. e 9.0 820.8 13329 971482
Dorice lad. Park N4 2.8 . 2.8 2.0 0.0 2528 9/14/822
Keiss Aug Wil .. . . .. 219.6 362.0  18/19/82:
Keiss dug HA2 L " . .. 150.0 6.0 13/19/82
Weiss dug WAJ .. . . .. 51.8 117.8  18/19/82:

% Al1 wells tap unconsolidated deposits unless otherwise indicated. ALl ground-water samples were obtained
by reprecentatives of NIDEP, coniractors for each specific pollution site and/or the East Hanover Healtk
Department. Aualyces mere perforzed by various NJ certified laboratories. Analyses bave been perforeed by
different laboratories using different instrusentation and different analytical nethods, bLut overall
results are believed to accurstely delineate ground-vater quality conditions ia the aquifers ¢f East
Bapover.

¢+ Total say be larger than sus of first five colusns because VOCs with relatively low concentrations are
pot included.
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Appendix 3 (cont.)

------------ SELECTED VOLATILE ORGANIC COMFOUNDS

ethylene Trass-1,2- Tri- Tetra-  1,1,1- Total fate

{bloride  Dichloro- chloro- chloro- Trichloro- VOC of
hell Locaticn ethylene  ethylepe ethylese ethane {ppb} ollection
300THERY SECTION:
Norda M} 1.9 1954
Norda HK? 115.9 115.8 1984
Norda H¥3 ) 1384
Norda HK4 16.9 18.8 1953.0 11/7/84
Norda HN5 2.0 4.0 1984
Sandoz DEP-} 562.8 1/87
Saadoz Di-2 N (T
Sandoz'DEP-3 185.8 1787
Thersocision HN1 19.9 19.8 N/4
thereocision HK2 17.8 1.9 B/
Thersocision HE3 194.8 lﬂ!.é N/A
Precision Holl Prod. KNI BHDL 3/3/872
Precision Boll Prod. 42 1.3 1.5 373781
Precision Roll Prod. MW 19.3  3/3/81
Precision Roll Prod. ¥K1 158.9 158.8  8/23/84
WESTERN SECTION:
Ell-Bee EBCI 5.0 . 6.9 15.8  9/8/852
El1-Bee EBC2 18.9 . 4.8 67.8  §/8/85:
E11-Bee EBC3 5.0 e 5.9 8.0 979/85:
E1]1-Bee EBC4 9.9 9/9/83
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hppendix 3 {cont.)

------------ SELECTED VOLATILE ORGARIC CONPODKDS-------

Sethylese  Trams-1,2- Tri- Tetra-  1,1,1- Total Date

Chioride  Dichloro- cbloro- chlore- Trichloro- ¥OC of
well Locatico _ ethylene  ethylene ethylene ethane {ppb} Coliection
Chen’Conponeats M y 1.0 28 .. W06 1184 /8
Chea "Conponents HH? . 6.0 188 14 M8 1818 /86
Chee Cosponents M3 .. .. 2.7 . .. 4.4 /882
{hen Components N4 1.8 1.8 t.6 1.8 . 413 .4 ‘?/861
Chen Conponents M5 N 1.0 e IRERTT
Cher Componeats WG .. 1.0 £} 1.8 . 13.86  7/86z
Chee Cosponent.s K7 2.4 3.8 g8 138.8  1788.9 16691.8  7/86
Chen Components KB 2.1 236.9 660.8 6.9 36.0 1855.9  1/8702
Cbeo Conponents- M9 . o "140.0 528.0 1.0 2.8 159.0 18742
Chee Coaponents K10 N 1960 4680 159 .. 693.8 1/8T5z
Brooer P-1 318.0 N ne .. Hs.0 486
Bronner Mil . . . 2.8 .. 12.9 133.8 6/11/86:
Brooper K¥? .. . 35.9 . 16.0 126.6  8/11/66z
Brooper K¥3 .. 1.9 . oo 182.8  8/11/86z
Brocaer A4 . y T T B T AT T 3
Broner M5 . . 98 .. 10.0 19.0 12/8/86:
Foster Wheeler MWl . .. 3.0 . 1.0 3.8 .9/86
HORTRERK iﬂ.‘ﬂﬂi{
Sharkeys HSIl .. .. .. .. .. 25.0 117852
Sharkeys W52 iy " CL .. . 14.9 117852
Sharkeys WS3 . . o .. .. 2.8 11785
Sharkeys WS4 . . . L 1.6 1185
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dppendix 3 (cont.)

------------ SELECTED VOLATILE ORGANIC CONPOONDS-------

Kethyieoe  Trans-1,2- Tri- Tetra- 11,1+ Total Date
Caloride  Dicbloro- chloro- chloro- Trickloro- YoC of

Well bocaticn ethylene  ethylene ethylene ethane (ppd) Collection
Sharkeys K36 13.9 3.9 1328 11/85
Sharieys W57 3.0 3.8 11/83z
Sharkeys WS4 2.8 1.0 3.9 117852
Sharkeys ¥39 1.8 199.0 11735
Sharkeys W51l 471.8 11783
Sharkeys w512 1.9 2818 11/8
Sharkeys K513 2.0 127.8 11/8%2
Sharkeys W514 16.9 117852
Sharkeys KS1T 1.9 117852
Q0TSIDE EAST BANOVER

Standard Optical WN) 172.8 2600.8 3.8 2823.9 19468
Standard Optical ¥A2 i8.8 190.9 6.3 2.8 . 4188 1566%
Warreo Copp. N1 16.8 188.0  840.8 21.9 §79.8  9/17/8¢e
Narren Coss. MM 17.8 116.0 6%0.0 23.0 1000.86  9/17/86e
Warrer Cosp. HX3 8.6 536.9 36.9 638.0  9/17/bee
Warrea Cows. M2 15.9 15.8 9/11/36w
Tricounty Asph. KK1 BYDL 11/25/86°
Tricounty Asph. M2 3489.9 5993.9 11/25/86°
Tricouaty Asph. M3 4.6 1.3 62.8 194.] 11725786
Howe Int. ¥-4 250.8 276.9 12/8/86k
Bowe lot. 4-3 2508.8 2908.0 1387h
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APESHDIX 4. - Available Becords of East Hanover Nellst
Weter-Tielding Naterlal: §d, stratified drift; Ba, basalt; Se, gandstone ;5h, shale; Fi, fill
Type of Well: Do, dorectic; Obs, observation; Prod, rrofuction; Hon, wonitoring

Uthers: esl, mean sea level; H/A, not available: { ), eract address unknosn

Well Location Owner Year Blti-  Depth Dia-  Casing Depth Water- Type Static Date Dur-  Draw-
Ko. or Tenant com- tude  below meter set to Tield- of  Water of ation dowe
pleted above laed  (in-  froe-to bed-  ing Well Level |Measure- of {feet)
131 (feet) ches) (feet) rock  Hater- {feet) meet  Test
{feet) (feet) ial {brs)
HESTERN SECPION:
I 10T troy  Wolff 1965 -8 6 W - S& Dor 20 1265 4 1
2 43 Troy Edell 1965 116 b kfh 188 Sg Doo 32 1785 3
3 () Troy Varian 1857 87 51 b i/A - 54 Do 15 10751 2 38
¢ () Troy farderella 1960 264 62 b /4 - 54 Doz 39 IB/GG b 3%
5 98 Troy Guilliane 1966 118 51 1 R/A - 5d Do 8 1786 2.5 15
6 14 Troy Bellush 1962 - n § Ky - 5 Do 17 560 b J
T 130 Troy faudert 1964 - 138 § N 130 8d Doe 18 18/6¢ 4 42
& 21 Grant Bauk 1964 Ho1n b By 132 St .- Dow 99 464 & 69
0 19Grit Bt 962 MW B 6 B B I T BV TS S
18 41 Graat (erra 1958 - 99 6 74 5d Don 65 8/58 § 18
11 387 Ridgedale ﬁicks 1966 159 § B/d 99 S5 Doe 69 /88 & 3
12 261 Ridgedale Regn 1985 - B § /A §d Dor 38 /64 4 18
13 268 Hidéedale Calcugraph 1959 106 8 B-% 186 5d Prod 21 8/ 8 B
14 286 Ridgedale Broamer Tool 1961 200 199 6 Ry - 5d Prod 50 5761 Yoo}
15 268 Ridgedale Bronmer 1 1986 206 .63 { g-23 - §d Non 36 1786 -
16 260 Ridgedale Bronper 2 1986 196 62 { 8-12 - od oo 31 1786 - -
1T 268 Bidgedale Bromner 3 1986 5 12 4 B-22 5d Bon  4B.5  1/86 -
18 268 Bidgeéale Broaper 4 1988 28 85 { g-20 - Sd Noo  36.5  1/86 -
19 1986 201 83 { g-20 - 5d Non 5% /86 -

268 Ridgedale Bronper §

¢ Hell records available at the Divi.ion of Water Besources, Bureav of Water
Geological Survey,

41

&1location and the New Jersey
Bureau of Ground Hater Pollution Analysis, Trenton. Well locations shoun on figure §.



Appendiy 4 (cont.)

¥ell Location Owner Year Alti-  Depth Dia-  Casing Depth Water- Type Static Date Dur- Drzu-
fo. or Tenast cos- tude  Dbelow meter set to Yield- of  Water of ation down
pleted above land  {in-  froa-to bed- ing Hell Level Measure- of {izat)
' a5l {feet) ches) (feet) rock  Mater- {feet}) sent Test
(feet) {feet} isl {bra;
10 42 ¥eaver  Palmarozza 1964 V31 R} § 6-185 98 Sh Don 39 18/64 4.5 48
21 4B Weaver Palmarezza 1362 - 117 6 K/A - & Doa 18 167 { §
22 A7 Meaver  Prospero 1363 219 5 8 K/A §d Dee 1D B/8d j ?
23 Weaver 0565 1966 125 b g-84 120 §d fbs 3 12768 48 11
24 4] ¥ard Sylvester 1963 198 83 B LI - 5d Dos 27 1e3 | 1
25 () Kard woodward 1363 - g 3 8-125 4@ 5d Do 17 9/63 { 8
26 31 Kard Bystrak 1964 61 6 R/A 5d Dox 30 17648 19
a1 27 ¥ard Bystrat 1964 b4 § by - & Dor 48 10/6¢
28 23 Callabae  Sylvester 1985 16 97 6 iy - 5d Bor - 4 /68 2 25
29 35 Grove tilen 1366 - 123 § By .- 5d Do 25 /66 4 3
3 12 Casey Farrell 1962 128. 6 . §/A §d Dow 28 11763 4 15
31 137 Mckinley Schoauffel 1962 i8 b N/A - 5d Do 5% 12760 4
32 176 Mckinley Rose 1968 64 5l b N/A - Sd Do 38 4/69 3 i
3311 Garfield Bauk 1966 19 197 b p-102 103 5h Dop 52 /66 10 128
3 4 School Ross 1959 - 238 b g-130 150 Se Don 70 8/59 § Kl
35 () School  Ojala 1360 - 15§ L7 S 54 doo 65 1/68 i 20
36 8 Hoover YePhail 135§ . 1 b g-53 &0 $d Do 1§ 7758 o 18
31 () Deforest Little 1952 1736 8-99 90 85 Do 64 . 12762 ¢ !
38 TValley Edanover Tap 1985 - 110 20 g-1% - 5 Nuo  46.35 2785 7 i
39 28 Defores§ F.Wheeler 1986 22 61 { 0-&r - 54 Hon 49 8/86 .
8 20 Deforest ChenCon ! 1985 - 79 4 B-42 ¢ Moo - - - - .
{1 20 Deforest CheaCon 2 1986 - §1 { g-531 - 5d Yoo - - - )
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Appendix 4 {cont.)

Y

PR A

sell bocatisy (uper Tear Alti-  Depth Dia-  Casizg Depth Water- Type Static Dste pur- Brey-
fo. or Tenant  cor- tude  below meter set to field- of  Water of stion  dowe
' pleted above land  (in-  froe-to bed- ing Well Level Measure- of ifeer)
1| (feet) ches) (feet) rock = Mater- ifeet) eert Test
{feet) (feet} ‘ial (brs)

42 28 Deforest C(healos 3 1986 - H] ¢ 8-35 5d oo - - - -
4} 28 Deforest Chenlon 4 1986 60 { B-40 - 5d doo - -
44 20 Deforest ChesCon § 1986 - 62 { g-4d - 5d Bon - - -
45 20 Deforest  ChesCon 6 1986 () { p-48 - 8d Non -
46 20 Deforest Chenlon 7 1986 60 { 0-49 5d for - - -
46: 20 Deforest ChenCon 8 1886 - 126 b g8-95 §1 Sh Yoo - - -
l?l 20 Deforest  ChenCop 3 1986 - 13 6 g-87 17 $h Hoo - -
46 20 Deforest ChesCon 10 1986 - 128 6 8-97 91 Sb  Mon - - - -
4 | 35 West El1Bee ! | 1985 - §2 { B-12 92 80 Hoo  6B.5  B/85
80 35 West £11Bee 2 1985 85 { B-85 . 8¢ Moo 66.2  8/85
S 3Nest  ElBeed 15 - 15 4 855 15 s M 80 88 -
37 35 Nest El1Bee 4 1383 - 76 i B-36 15 Sd Hom  62.7  B/85
BASTERN SECTION:

.‘7 (hristine LaPorta 1961 88 6 R/k - 5d Do 58 6/61 { 5
34 17 Christine Bauk 1961 224 188 § L) - 5d Doz 52 11/61 4 88
8% 324 River Diroa 1965 _ 185 b 8147w 86 Don 35 3785 § B3
5 301 River  Petry 1962 - 118 8 8-135 135 8  Dom 39 /g2 4 3
3 ‘_l‘124 Biver  Fiesser 1362 158 & 6-55 55 §s  Don 20 862 4 45
58 86 River Natarazze 1963 - 138 6 g-66 68 56 Do» 20 /63 5 &p
59 187 River onther 1966 - 135 b 8-13 85 Sh Dos 25‘ B/66 .4 5
§0 186 River  Durhas 1959 - M8 8-66 66 §s Doe 12 6/88 & 2
61 () River Courter 1357 287 148 b g-110 110 Sh b 35 12/81 3 5
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Appendix 4 (cont.)

well Locatice Jwner Tear Alti-  Deptb Dia-  Casing Depth Water- Type Static Date CDure Deas-
So. or Tepant  cor- tude  below meter et to Vield- of  HWater of atior  dowe
pleted above land  (in-  fros-te bed-  ing Well Level HMezsure- of ifest)

el (feet) ches) (feet) rock  Mater- {feet) ment Test .
{feet) (feet) ial - (brs)

62 () Biver  Vitale 1957 288 162 6 0-108 188 S5 Doa 3@ 51 &8 4

63 261 River  Hessdorf 198 - 168 6 g-196 186 S5 Do 45 860 o 35

6 48 Lincols  Dorae 195 -8 6§ NA - S Dm W T 41

80 () Lincoln Earding 1364 - 4 6 N/A - §¢ Doz 18 8784 4 1

66 () Nerry  Gaessle 1969 236 121 b K/A - 5 Do 6 260 o 5

61 Merry Lae  Royallube] 1982 - 58 19 k/4 - 8d Moo 35 832 -

68  Merry Lane  Royalbube? 1982 - 5 19 h/A - 5d Boo 37 9/82

€9 Merry Laoe  Royallubed 1952 - 55 18 B/A - 5d gon 37 9/82

0 Merrylare Royallubed 1982 - 51 18 WA - S bo N 9B - -

71 Merry Lane  BoyallubeS 1952 - 52 18 N/A - 5d Hen 52 9/82° -

M Herry Lane Boyallubeb 1382 - 9% 10 N/A - Sd  Hoa 36 §/62 - -

13 Merry Lane  Royallube? 1962 - 61 19 /4 - 5d Hor 47 9/82

T4 Merry Lare  RoyallubeS 1982 - 63 19 i/A - 5d Yoo 47 §/82 -

19 HMerry Lane  Dorine 4 1982 - 32 12 B-26 - 54 Boo 32 §/82

76 Kerry Lane  Doripe 2 1982 - 8% 12 g-49 - &d Hon 38 8782

11 Merry Lae  Dorine ! 1982 - 3% 12 B-43 - S¢ Moo 38 8/8‘2

T8 Merry Lane  Doripe 3 1362 - 46 i? B-40 - 5d Bon 33 §/82 - -

13 Merry Lame  Fritzsche DO 1975 - 610§ B-148 1M Sb - Prod 30 P T 1

89 Merry Lame  Fritzsche DO 1968 - 643 8 9-121 120 Sh Prod 16 S/68 § 234

81 Merry Laoe  Fritzsche D0 1969 388 533 8 B-136 133 _ Sb Pred 27 483 4 185

B2 Merry Lane  Weisshug 1 1982 - 2 4 8-32 - 5¢ Moo 455 19782 - -

83 Merry Lace  Weisshug 2 1982 - 7.5 4 8-31.5 - 5¢  Mon 453 1p/82 - -

84 Merry Lane  Weisshug 3 1962 - 38 4 g-38 - S Moo 45.2  l@82 - -

44
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Appendix 4 {cont.)

Hell Locatisg {aner Year  Alti-  Depth Dia-  Casing Depth  Water- Trpe Static Date Dur-  Drex-
He. er Tevent cou- tude  below meter set to Yield- of = Water of ation down
pleted above land  (in-  frop-to bed- ing Well Level Meagure- of {icet]
131 (feet) ches) (feet) rock  Mater- {feet) ment Teet
{feet) {feet} izl [bre)

EORTHERA SECTION:

85; 46 Barvest  Barisciamo 1967 94 b /4 5d Dee 1 §/487 i 1
86 41 Bosestead Schoeider 1967 138 ¥ b i/A 5d Dox 6 §/62 Z 15
81 { )iomestead Czarpecki 195§ b8 b R/A - 5d Doe 18 4753 Z W
881 7 Homestead Pentland 1366 - 62 Ly /4 - 8d Doz 30 8/68 { 14
89‘2 Bosestead 0SG5S 1967 - 125 6 8-62 H8 54  Obs 1 /67 46 2%
99 6 Homestead Rittweger 1962 119 b §/4 od Den 18 12/62 ¢ b
$1 13 Bagle Rock Shersan 1361 28 8 b /A - Sd Do 1§ 71 S
92 ' 68 Eagle Bock Rello 1361 189 83 8 8-41 o Ba  Doe 2.5 LT B R
§3 |, 621 Ridgedale Esposite 1963 - 10 g I Sd  Dom 16 18/62 & &
34 30 Cedar Hinier 1981 88 § LM - 5¢ Do 4 8/81 { 14
9 { ) Cedar  Villone 1961 2 8 § N/A 8 Doz {2 i/81 LA
9% o } Cedar  Swet 1956 264 B85 b K/A - S Bn A 10/ 3 5
N ”l ) Cedar  Glutting 1959 264 118 8 N/A 54 Dox 65 10759 2.8 &
900Gl Ml I - 8§ WA - 8 de 5y 4
168 Hlﬁﬂ {edar  Young 1968 18 b K/A - 5 Dom 4§ /68 4 15
121 “lZH.Ridgedale Yalatov 1965 13 % b R/A 8 Do 17 12/65 3% 2%
182 j‘GTuttle Relson 1963 - b8 § 8-59 - 5d Doa 12 /63 A 25
183 13 Tuttle  Ioapp 1963 63 § B58 - 6d  Dos 28 9/63 6 1
164 9 Tuttle dlgeier 1958 13 .6 g-82 82 Ba Do 25 858 4 0N
185 8 Ilinger  Peters 1965 - 85 b /8 §d  Dom 23. LTI | n
186 7 Orerlook Quarte 1964 200 12 61 Ba D 12 YM 14 9

118 §
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bppendix { (cont.)

sell Location Owner Year Alti- Depth  Dia-  Casing Depth Water- Type Static Date lur- Drz
Na. or Tement  cop- tude  below seter set to Yield- of  Water of ation duwe
pleted above land  {in-  from-to bed- ing ¥ell Level Measare- of {fect)
13| {feet) ches) (feet) rock  Kater- (feet} mert Test
(feet) ifeet) ial (kes}

187 () Overlook Bertolo 1953 238 101 6 g-9% 91 St Don 3% 673§ 2 3
188 Overloor  USGS 19t% - 113 8 8-115 12 S8 Do - -

118 72 Qverlock  Giarobbe 1803 - 52 b K74 - 5d Dos 20 5/85 { i
11 81 Overlook  Yanuzzi 13¢5 IsT 6 B-1t3 113 Sh Doz 13 483 8

12 22 Qverlook  Macquade 1381 - 187 § h/& 5d Do 2 §/61 { ig
113 5 Overlsok  Beasen 19¢: 249 148 & 0-98 H) b De» 11 {782 4 i)
1l Overlook/Riv Leonarde 1964 200 185 b g-38 5% Ba Do 1l 9/84 § 49
115 21 Brace Froysland 1961 - 86 B /A - 5d Doz § 8781 { 33
18 () Brace 0lander 19 268 LY R/A - 5d Dou. 60 5781 4 8
117 9 Bobert lito 1965 1 185 6 8- g6 5d - Doa 27 18765 12 38
118 8 Eberhardt  Cantalupo 1965 - | 8 6 h/A 5d Do 25 1/65 { 32
119 71 Eberhardt Olsen 1851 284 1 § §/A - 8d  Dor AT i/61 i b5
128 26 Eberhardt Jobasnessen 1961 yal| 135 6 H/A 5d Do 49 55t 5 &d
121 31 Eberhardt Olsen 1958 248 82 b N/A - 5d Doe 58 4/59 { 85
- 122§ Bighview  Accentura 196! 199 183 b 0-88 85 Sh Doz 3 5/61 i 4
123 3 Bighview  Accetturo 9% e 6 g-88 6@ 55 Do 1 TE] N 7'
124 Sharkeys ¥S! 196 172 18 { B-0 §¢ Moo 8 18/85

12 Sharkeys WD2 1967 172 15 A 0-55.5 1834 S5¢  Men B 18785 -

128 Sharkeys KS2 136% 1.4 N { 8-15 §d Moo 9 18/8% -
127 Sharkeys WS3 1983 M5 15 4 8-5 - Sd Moo 115 13785 :
126 Sharkeys WI3 1983 171902 87 8-34 - §¢  Mor 6 1885 -
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dppendix 4 {cont.)

Weil Location (et fear Alti- Depth  Dia-  Casing Depth  Water-  Type Static Dare Ber- Dray-
No. or Teeant coz- tude  below geter et 10 Yield- of  Hater of alion duwe
pleted  above land  (ie-  from-to bed-  ing Well Level Heazcure- of {fzc1)

es) (feet) ches} (feet) rock  Mater- (feet} rent Test
(feet) {feet) ial {hrs)

129 Sharkeys WB3 198t .42 % { B-84¢ 95 S5¢ Moo 9 18/35

138 Sharkeys ¥54 19¢: 173.63 17 { 8-3 - 5 Hoa 8.3 18753

131 Sharkeys WI4 196 173.83 82 4 8-30 . Hon 7 19/85

1 Sharkeys ¥S5 1§§% 181.98 38 { .. g-18 S Mor 135 1983

133 Sbarkeys WIS 19§ 1B1.97 104 | g-86 - 5S¢ Mew 15 1865 -

134 Sharkeys W56 196% 182.31 25 + g-12 6 Boo N 18/85

135 Sharkeys W16 198:  182.24 76 { g-6¢ - §¢ Moo 15 e -

136 Sbarkeys NST 1981  1M.54 2 ¢ 12 - S bm § e85 - -

11 Sbarkeys WIT 1985 1465 M 4 B-3% ¢  Hon 9§ 16/85 -

138 Sharkeys WS 1985 176.15 M { g-13 - §d Moo 8.5 16/85 -

139 Sharkeys K18 1985 115.62 88 4 g-65 §¢ oo - 8.5 18/85

148 Sharkeys WSS 1985 193.60 52 { g-32 - ¢ Non N 19785 -

141 Sharkeys WI10 19485 HT.81 78 { g-64 S0 Hea 115 18/8% -

i42 Sharkeys WSi1 1985 22571 18 { 6-58 - fi Moo 58 10/85

143 Sharkeys WS12 1985 157.83 46 4 B-33.4 Fi Mo 33 18/8% - -

14 Sharkeys W513 1985  182.81 32 { 8-18.5 - §d  Hon 18 /85 -

145 Sharkeys 514 198° 112.64 18 { 8-1 - 84 Koo 8 18/85 -

146 Sharkeys WI15 196: 169.92 55 { 8-39 58 ¢  Nen 3 18/83

147 Sharkeys WI16 1985 169.33 716 { g-53.5 - Sd Mor 3 18785

148 Sharkeys WS17 198¢ 1714.87 22 { g-84 - 5 Yoo 9 18/85 -

SOG1BER SECTION:

49 13 Eomanvel Wood 1962 - 88 § g-19 - &d Jon 18 876 3 39
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Appendiy 4 (cont.)

Foll Looatiug GRner Tear Alti- Depth Casing  Depth Water- Type Static paic burs Drage
Ne. or Tenaat cor- tude  below meier set to field- of  Water of ellon govn

pleted above land froo-to bed-  ing neil Level  HNeagure- of faen

psl {feet] ches) (feet) rock  Hater- (feet) pent Teei
(feet} (feet) ial (bre)

158 { ) Eamasuel Horgan 1880 - 68 /A - 5d Doz 12 1/63 3 38
151 26 iemaguel Welch 1963 - 102 p-%0 0 Sh Dop 16 1763 3 §2
152 () Espacuel Buckele 1367 - 83 8-63 93 5d bow 9§ 8/61 J 5
133 Ersanuel Calontuori 1963 - &8 B-18 18 5h Dow 18 1tes R,
134 11 Fairviex Dosorski 1962 - 175 N/A 88 Sh Jop 55 /6 3%
195 2 Gr. Meadow Castria 1969 - 42 b/4 §d  Dor 18 8/69 { 12
156 33 MtPleasant Davy 1962 - 118 g-65 - 5d Do 29 Hfiel 4 21
191 157MtPleasant Piccola 1965 158 g-85 65 S8 Do 25 18765 4 19
158 208KtPleasant MacDonald '1954 - 189 8-43 18 56 Doz 5 5/63 { 1.6
139 196MtPleasant Elsesser 1963 - 142 B-63 63 S Dor 15 4/63 § 18
160 ( )HtPleasant Sorg 1858 138 g-81 b1 8s Doe 20 127% A 15
81 ( }HtPleasant Wild 1969 - 178 B-96 96 Ss Doe 52 1/68 { §
162 ( )¥tPleasast Stoll 1961 167 B-84 B4 5  Den 20 | 1881 4 2
163 QldNtPleasant Whaites 1358 159 8-1% 15 8s Do 35 E - Ui
164 8 Colonia Leon 1963 196 148 p-188 89 S Doz 4D §/63 3 §
165 7 Colonia  Wuetrich 1963 198 141 8-35 80 b Don 38 £/63 i 20
166 6 Parkeide  Muetrich 1983 198 168 g-111 - S Dam I 6/63| 2 Iy
167 5 Parkside  Boetsen . 1963 196 87 R/A . 5d Don 42 /63 2 5
168 4 Parkside  Wuetrich 1963 196 143 B-87 46 5 Doe 4B 6/63 § B
169 10 Ridgedale World Boaes 1963 159 56 /A 5d Doe 8 e 3 2
178 38 Park Jocher 1964 178 g-123 14 Ss Don %2 /53 { 58
171 27 Park foskosz 1963 - 175 B-126 126 56 Do 50 8/83 4 5%
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Appendix 4 {cont.)

well Locstion

Ouper Vear A1i- Depth Dia-  Casing Depth Water- Type Static Iaic bur- frsye
fo. or Teazst  con- tude  below seter set to field- of  sater of ation  Jows
pleted above land  {in-  from-to bed-  ing Rell Level Heasure- of - {feet)
el (feet) ches) (feet) rock  Hater- {feet) pent Test
(feet) (feet) jal {hrs}
112 () Park - Greesbalgh 1963 - 9 6 e-121 1 Sh Do 53 19/63 4 0
173 38D River Shiells 1963 - 235 b 8-285 285 S5 lon 98 1163 { 15
T4 232 Rte 12 Atwell 196 135 & B-39 59 55 Doe 3% /83 { W
175 398 Colurbia frex Metals 1981 - 3 ! 9-28 S Frod 20 /84
176 Helanie Twp Eanover 1966 - 138 3 p-119 5d Hun 10 S50 b 33
177 Helagie ‘Twp EHanover 1967 115 12 B-45 125 5d Yoo 12 367 LY
178 Rte.ﬁlﬂ Sandoz 196¢ - 181 6 g-91 181 §d Pred 33 1/66 8 8
179 Hte. 18 U565 196¢ 113 b g-183 135 & Obs 20 12765 48 @
160 Bte. 19 Rorda 1984 208.82 12 A -B-58 5d Nor {8 Hige -
181 Rte. 18 Norda 1384 216.31 67 { 8-55 - S5¢ Moo 57 /84
182 Rte. 19 Norda 1384 208.81 41 4 8-23 §d  Mon 4885 11/84 -
183 Rte. 19 Norda 1984 203.89 62 { 9-43 - 54 Bon 4453 L1784
164 Rie. 19 Korda 1984 199.84 37 { g-35 S¢  Hom  39.68 1184
185 Ridgedale Jandoz 1986 - L . 12 B-68 84 Sd Prod. 3 B/66 8 12
186 Ridgedale Sandoz 1966 - 132 12 B-112 5d Prod 26 18766 & 6
167 393 Rte 19 Buttinghous 1962 - 100 b B-69 Sd Dow 8 363 {
138 Rte 19 Two Guys 1962 18 19 8-55 - S¢  Prod 29 B/62 4§ &
18% Rte 18 Brick Church 1959 - 151 b g-18 8 Do 5B /33 { )
198 Williams Py  Ther'sion 1 1984 - 4.5 3 8-33.5 - S0 Moo 395 B/B4 - -
Ther'sion 2 1984 - 48 i B-33 - §¢  Hoa 3B 8784

"« 191 Fillisss By
wolg
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