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GROUND-WATER CONTAMINATION AND
-. THE DELINEATION OF A

WELL-RESTRICTION AREA IN
EAST HANOVER TOWNSHIP, MORRIS COUNTY.

,. NEW JERSEY

SUMMARY

1. 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 Weli-Restrictlon Area.

2. 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.

3. Ground-water contaminants within Easf Hanover include volatile
organic, base neutral, acid extractable and p'etroleum 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.

4_. 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.

5. I 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.

6. The East Hanover Well-Restriction Area as delineated herein
encompassesthe entire Township.
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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 10. 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 Homestead Avenue 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 water-line
intereonnections 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 residences 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 onsite septic
systems for waste disposal. -

As 'of July 1987, NJDEP 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 T0wnship-wid¢ industrial
survey. Numerous industrial disposal systems throughout the Township
were determined to contain volatile organic compounds (VOCs). The
owners were directed by NJDEP 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. !, 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 selected 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 given 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

lJ 2
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sampled. Water samples from these bedrock (Brunswick Supergroup) wells
had concentrations ranging from 24.1 to 1,055 ppb total volatile

" organics (appendixes 2-3).

NATURE OF THE pROBLEM

". Many industries in East Hanover Township manufacture, store and handle
hazardous substances. These industries made use of lagoons, seepage
pits and dry wells for waste disposal until public sewerage became

"available in 1984. Municipal-sewage wastes were subsequently directed
'to the Parsippany-Troy Hills Treatment Plant which is outside the

boundaries of the Township, Wastes, which include volatile organics,
,,have infiltrated from the pro-sewerage disposal systems to the

,',underlying soil and ground water. The pumping oi" domestic and
municipal*supply wells has probably enhanced the spread of
contaminants.

Underground storage tanks have also contributed to ground-water
contamination in East Hanover. Most underground tanks installed during
'the past 40 years have been constructed of bare steel, were largely
unprotected from corrosion, and lacked any monitoring system or

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

contaminants. From Verschueren (1983).

Compound Partition t Mobility

Coefficient (KD) ."

Volatile Organic Compounds:

Trichtoroethytene 102.29 High

Tetrachloroethytena 102.60 High

1,1,1-Trichtoroethane 102"17 High

Benzene 102"13 High

Base Neutral Compounds:

Bis (2-Ethythexyt) phthalote 108.73 Low

Di-H-Butyt phthatate 109.20 Low

Butyl Senzyi Phthateta 104.78 Low

1 The partition coefficient for e given compound is the concentration

of the compound'sorbed (partitioned) onto the soil [s] divided by

the concentration of the compound [c] in solution (g 0 = [a]/[c]).
Therefore, compounds with high partition coefficients wilt be

sorbed onto soil particles, thus restricting their mobility.

Mobility 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 hav e high KD values, ere readily partitioned in soil and
wi|l be relatively immobile (USEPA, 1985).
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cathodic protection. Due 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 (KD), .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
number 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).

Y R EL Y

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 result of the
advance and retreat of two sublobes of the-Wisconsinan ice sheet which
covered a 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 eastward 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 beneath the Sharkey's Landfill
site in the northern part of the Township (fig. 3). The clay acts as

-. a confining layer. Laboratory tests on Shelby tu_e samples of the clay
disclosed a hydraulic conductivity of 1.3 x 10"" cm/s (R. E . Wright
Associates, 1986). The clay layer is not laterally 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 semiconfining 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
!'confining 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 beneath the lake surface. These deposits may
!be hydraulically continuous with sands and gravels within the buried
valley.

Yields of individual wells in the thickest sections of stratified drift
are as high as 1,400 gpm (or nearly 2 mgd). Based on a computer model
(Meisler, 1976), the highest sustainable yield for the entire East
Hanover Buried Valley Aquifer is 13 mgd. The present (1987) N'JDEP 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 _ell no. 6 have. shown a range of
t_ansmissivity 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
v:ilues less than 0.01 denote confined or semiconfined conditions

(Freeze & Cherry, 1983). Using the following equation, the ground-water
fl'ow velocity can be determined,

v=K dh
ne dl

where v = the ground-water flow velocity (ft/day), K = hydraulic

conductivity (ft/day), dh/dl = the hydraulic gradient and n e = the
effective porosity of the material (Fetter, 1980). Based on data
obtained from numerous pollution sites, the ground-water flow velocity
in'ithe 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 treated 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 years 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 elastic
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 vesicular 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
near-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



Table 2. -- Stratigraphic column for East Hanover area, Morris County, New Jersey
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INDUSTRIAL SITE CONTAMINATION

For the purposes of describing the ground-water contamination in East
Hanover, thc Township has been dividcd into four geographic sections:
Northern, Eastcrn, 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 is 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, Sharkcy
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
lbs.), benzene (130,000 Ibs.), chloroform (40,000 lbs.), methylene
chloride (20,000 lbs.), ethylene "dichloride (3,000 Ibs.) and 100 lbs.
of selenium oxide (R. E. Wright Associates, 1986). Twenty-six monitor
wells were installed as part of a Superfund investigation. Analyses of
ground-water sahiples disclosed measureable concentrations of benzene

and trichloroeth'ylene. The highest concentration of "volatile organics
detected in the monitor wells was 421 ppb. Based on w.'iter-level
measurements taken at onsite monitor wells, the ground-water flow
direction is toward the Whipp;iny, 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 thicknesses of as much as 1.5 feet have been
detected in II onsite monitor wells. The ground-water flow 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 volatile
organics including toluene (I,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,

16
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predominantly l,l,l-trichloroethane and chloroform. Domestic wells
along nearby Lincoln Street have also shown contamination by l,l,I-
trichloroethane. It appears that a plume of volatile organics is
emanating from the Royal Lubricants area and extends southeast toward
the Passaic River.

Chemservices, lnc - 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 I,l,l-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-wa'ter 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 leaking 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
1¢)87. 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 wit'hin 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 below 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 l,l-oxy bismethane, 2-
propanone, trichloroethylene, toluene and methylene chloride. Norda is
within 1,800 feet of contaminated municipal well no. 2. The ground-
water flow 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 trichloroethylene, l,l,l-trichloroethane and
tetrachloroethylene. 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. CCI formerly
maintained three 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 l,l,l-trichloroethane. Two
onsite monitor wells were sampled and disclosed concentrations of
trichloroethylene ranging from 340 to 620 ppb. Monitor well no. I,
which is 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 Ridgcdale 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
Avenue. In 1983, the Township Health Officer discovered that waste
waters were being discharged through a garden hose to an area behind
t_he plant. Analyses of the waste water disclosed l,l,l-trichloroethane
(8,930 ppb), trichlorocthylene (6,070 ppb), l,l,2-trichlorocthane

(6,170 ppb), methylene chloride (5,540 ppb) and petroleum hydroca.rbons
(2,585,000 ppb). Samples from. onsit¢ septic tanks disclosed high
concentrations of the same compounds. Five monitor wells were installed
in 1986. Analyses of ground-water samples from the monitor wells and
f_rom an onsite production well disclosed more than 300 ppb of volatile
organics. These organic compounds were the same as those detected in
tile waste-water discharge. The direction of ground-water flow is
w'cstward toward the Whippany River.

sidmak Laboratory - Analysis of Water and sludge samples obtained from
the Sidmak septic system on West Street in 1983 disclosed extremely.Ir

hrgh concentrations of volatile organics including I,I-dichloroethane
(18,400 ppb), l,l-dichloroethylenc (5,100 ppb), methylene chloride
(172,000 ppb) and l,l,l-trichloroethane (21,000 ppb). As of July 1987,
m6nitor wells 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.
.j Discharges of hazardous substances, covered by the Spill Act, prior to

April 1977 are considered pre-Spill Act. Discharges after April 1977
are considered post-Spill Act. The actual date(s) of discharge and the

.,, ore, 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, seepage ..
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 considered
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 exist. Because of.the number and variety of discharges and the
difficulties of obtaining accurate discharge information from potential
responsible parties, obtaining an accurate percentage of pre-Act versus
post-Act discharges may in this case be impossible.

DOMESTI(_-WELL CONTAMINATION

As of July 1987, approximately 800 residences in East Hanover arc
supplied by domestic wells.Well depths range from 50 to 150 feet below
the land surface. Most arc screened within the unconsolidated deposits.
Contamination of domestic wells disclosed by water analysis has
included trichloroethylcne, tetrachloroethylene, l,l,l-trichloroetha no,
benzene and trans-1,2-dichloroethy[ene. The highest contaminant
concentrations were in samples collected near the intersection of
Ridgedale and Deforest Avenues and in the residential areas near the
intersectionof Deforest Avenue, Troy Road and Ridgedalc Avenue (fig.
4). Levels of volatileorganic compounds have ranged from BMDL to 2,091
ppb (appendices 2-3). A plume of these contaminants may be emanating
from the Chemical Components and TriangleIndustrialPark 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;, Dorin¢ Industrial Park, Fritzsche, Dodge & Olcott, Inc., and
Chemscrviees, Inc. Based on water-level measurements and the analyses
of ground water from monitor wells at these sites,a plume of volatile
organiccompounds isprobably migratingeastwardto the PassaicRiver.

An additional plume of dissolved gasoline constituents is probably
emanating from the Sunoco Service Station near the intersection of
Ridgedalc 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
contaminatingdomesticwellsalong itsmigrationroute.
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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 the compounds and heavy pumpage in the Buried 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 Nerck &

Co. (1983). Mass per unit volume, N/L 3 where N is mass end L is length.

Densities given are for 20°C.

Compound Density

gm/cm 3 at 20°C

Carbon Tetrachloride 1.5090

letrach|oroethy(ene 1.5018

Trichloroethylene 1.4904

Trans-1,2-Oichtoroethylene 1.4435

Nethy(ene ChLoride 1.3617

1,1,1-Trichtoroethane 1.3492

Phenot 1.0700

Water 1.0000

Benzene 0.8787"

fotuene 0.8660

MUNICIPAL-WELL CONTAMINATIQN

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-l,2-
di,chloroethylene, I,l,l-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: 1 is scheduled to be connected to this treatment system in 1987.
Due to a nearby contaminant plume, well no. 6 was not granted a
diversion permit by NJDEP.

Ael:ial 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.

Tabte 4. -- Specifications of East Hanover municipa[ weLts

Watt Wait Date of Screen Depth* Pump Status

no. permit construct- depth* of wett capacity in

number ion (feet) (feet) (gpm)** 1987

tmo/yr)

1 25-13672 5166 100-110 130 500 In use

2 25-14205 3/67 85-115 115 1,000 In us

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

6 25-25792 3/85 75-100 110 1,000 Not in Use

* Feet below [and surface; ** gpm, gaitons per m_'nute

REGIONAL GROUND-WATER CONTAMINATION

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, l,l,l-trichloroethane
and tetrachloroethylene have been detected in municipal well nos. 5, 9
and I1 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
I,l,2,2-tetrachloroethylene ranging from 1.0 to 347.0 ppb. The wells
were removed from service in 1983. Numerous potential responsible
parties (PRPs) have been identified and investigations are under 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 greater 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 trichloroethylene_ tetrachloroethylene, toluene and carbon
tetraehloride 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

i been identified.

.IFLORHAM PARK WATER DEPARTMENT, MORRIS CO.

iWater 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
_ny of the four individual municipal wells in Florham Park.

S,'OUTHEAST MORRIS MUNICIPAL UTILITIES AUTHORITY, MORRIS CO. '
I,

A'nalyses of water samples taken from the authority's distribution
system in 1986 indicated contamination by volatile organics including
t_ans-I 2-dichloroethy erie (4.0 ppb), l,l-dichloroethane (1.5 ppb) and
chloroform (5.0 ppb). Southeast Morris operates two supply wells, Black
Brook nos. 1 and 2, which are located within 200 feet of the East
Hanover town line. Contamination of a well supplying potable water at
th!_" adjacent Precision Roiled Products facility on Columbia Road is
indicated by analyses (in 1986) showing levels of 150 ppb of VOCsi[

(appendtx 3).

CONCLUSIONS

1. Numerous ground-water pollution sources exist within and in the
vicinity of East Hanover Township. The documented contaminants
include volatile organic, base neutral, acid extractable and

'Ipetroleum hydrocarbon compounds.

2. ;iContamination has been detected in the surficial aquifer(s)
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 threatened.

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-RESTRICTION AREA DELINEATION

A Well-Restriction Area is an area which contains and/or is likely to
contain, in the near future, contaminant concentrations above NJDEP

standards and/or guidelines for potable water. For this Township,
separate 5- and 10-year Well-Restriction Areas, as required by current
(July 1987) NJDEP 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 (see 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. Therefore, the entire northern
section currently contains and/or is likely to contain contaminant
concentrations above NJDEP 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 eastern 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
NJDEP 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
eastern 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 either the Sandoz production wells or East Hanover

.well nos. I and 2. In the eastern part of the. southern section,
iground-water flow is likely to be eastward to the Passaic River.
Contamination by volatile organics has been detected in wells

!hroughout the southern section (where wells are present). Ground-water
contamination 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 _ontain' 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 Township 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
from BMDL to 16,691 ppb. Based on water-level measurements taken at the
Chemical Components, Bronner and Ell-Bee Chemical sites, the

predominant ground-water flow direction, east of the Whippany River, is
we,stward toward the Whippany River. These pollution sites are
hydraulically upgradient from most domestic wells in the western
section. Analyses of ground-water samples from these domestic wells
ha_'e disclosed high concentrations of volatile organics. Low but
me_surable 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
boring logs obtained during the installation of municipal well no. 6,
thel',Whippany River is likely 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 NJDEP standards and/or
guidelines for potable water. As a result, the western boundary of the
recommended Well-Restriction Area 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 Will-Restriction Areas cannot be determined
until ground-water 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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Appendixi. -- Aoalyeesof untreatedhaterfor volatileorganicconpoundo(ppb) from
_nnicipal-eupplyuelle,hot HanoverTownship,MorrinCounty*

•. BHDL,belowminimumdetectionlevel;ppb,partsperbillion

............ D_LECTEDVD_ATIL_ORG6_ICCO_POUHD_.......
Bethylene franc-t,2-fri- Tetra- 1,I,I- total**Date
Chloride Dicbloro-cbloro-chloro-Trichloro-VOC of

Well ethylene ethyleneetbyleneethane" (ppb) Collection

Ho.i ...... B_DL 7/5/8_

No.I ...... 1.7 7/21/86A_

No.I ...... 4.0 7121/88PH

No.I ........ 36.7 T129188

Ho. 1 ...... 23.7 7/31/88

No: 2 8.2 31.0 .. 37.2 8/24/83

Ho. 2 8,5 43,6 ,, 51,2 5/38/84

No. 2 .. 58.2 .. 58.2 6/26/84

No.2 .... 7_.2 7_.2 7/11/84

No.2 .. 74.7 .. 1.7 78.4 7/17/84

80.2 .. 10.6 58.2 .. 2.1 70,9 7125/84

No.2 6.8 41.7 .. 5_,_ 8/I/84

Ho.2 .. 4.3 71.7 ., 1,9 77.9 8/1184

l All nellntapunconeolidateddepoe!tn.AllIround-_aternamplenmereobtainedbyreprese_tatilesof
NJD_Pand/orthehot HanoverBealtbDepartment.Analyseswereperformedby variousNJ-eertified
laboratories.Analysesbarebeenperformedbydifferentlaboratoriesusingdifferentinstrumentation
and dilferentanalyticalmetbodn,butoverallresultsarebelievedtoaccuratelydelineateground-
water_l,,alit7intheaquifersofh.t Hanover.

*¢ Totalmaybelarlerthane_moffi :tfivecolumnsbecauseVOCewithrelativelylow concentrations
arenotincluded.
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Appendix1 (co_t.)

............ SELECTEDVOLATILEORGANICC08POUND8.......

Bethylene Trans-l,2- Tri- Tetra- i,I,i- Total Date
Chloride Diohloro- ehloro- chloro- Triehloro- VOC of

Hell ethylene ethylene ethylene ethane (ppb) Collection

No.2 5.2 43.8 .. 49.0 8/31/84

flo. 2 7._ 65.4 .. 72,4. 8/16/84

No..... 48.8 .. 48.8 9/5184

8o..... 37.4 .1 .. 37.4 9/11/84

No. .. 28.7 .. 28.7 3/4/86

80. 3.8 38.2 .. 2.7 47.2 4/1/86

No. 15.8 49.5 .... 78.2 18/7/88

No. .. 4.6 .... 11.2 11/5/86

8o.2 .. 3.1 25.5 .... 31.6 12/2/86

No.2 .. 28.4 48.2 .... 71.5 2/4/87

No.5 .... 2.0 3124/83

No.5 ...... DBDL 1g17183

No.5 ...... 2.4 5138/84

8o.5 ........ BDDL 12/12/84

flo. 5 ........ B_DL 5/29/85

8o. 5 ...... 1.2 7.8 7115186

flo, 5 .......... BBDL 8/26/86

8o,8 .......... BMDL 1212188

No.5 .......... BBDL 1213186

8o.8 ........ 8BDL 3/II185
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AFPENDIX2. - Analysesofwaterforvolatileorganiccompoundsfromdomesticwells,allresultsinpar'.sper
billion(_pb),Eastl!_uover,_orrisCounty*,i

z, notshunsonfignlc4; I,yellpenetratesbedrockaquifer;RMRL,belownininundezectic.n
lev:i

............SELECTEDVOLATILEORGANICCO_POUNDS.......
BethyleneTrann-l,2-Tri- Tetra- l,l,l- Total**Date
Chloride Oicbloro-chloro-chloro-Trichloro-VOC of

NellLocation ethylene ethyleneethyleneethane (ppb) Collection

WESTERN5FCTTON:

5ATroyRoad ...... BSDL 4/IR/Sh

56 TroyRoad ......... RHDL 5/22184z

61Trby Road .. 18.9 270.9 .. 95.9 383.9 5/39184

103TroyRoad ........ 2.5 11.4 2/19/86

14NestRidgedaieAve .......... RMDL 4/11/86

G5RidgedaleAvenue ........ B_DL II1215h

124RidgedalnAvenue .......... B_DL 12/18184z

214BidiedaleAvenue .... 2.7 .... 2.7 1/9/86z

222RidgedaleAvenue .... 14.1 .. 3.9 17.1 5/3_184

225RidgedaleAvenue .... 66.4 .. 69.2 133.6 9/4/85
Gateof'ReavesCunetary

225NidgadaleAvenue .. 1.9 24.6 ... 4.0 30,5 3/3_/84
Gateof Heaven,RuntsBldg.

258RidgedaleAvenue .... 45.9 .. 52,1 197.8 5/16/84
fleavenly_RestCem.

212 RidgedaleAvenue .. 17.2 208.9 .. 3.9 223.1 5122/84

278RidgedaleAvenue .. 29._ 326.B 13,9 359.9 9/11/85
Calcul_graph

* Allwellstapunconsolidateddepositsunlessothernineindicated.Allground-eatersamplessereobtained
by representatives of NJDEPand/or the East BanoverHealth Department. Analyseswereperformedby various
flJcertif!edlaboratories.Anal_'seahavebeenperformedby differenthboratoriesusingdifferent
instrumentationand differentanalyticalmethods,butoverallresultsare believedto accurately
delineate ground-uater quality conditions in the aqui{ers o! East _anover.

** Totalmaybelargerthansun:ffirntfivecolumnsbecauseVOCswithrelativelylosconcentrationsare
notincluded.
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Appendix2 (cont.)

............5ELDCTE_VOLATILEORGANICCONPOOND5.........

_ethylene Trans-l,2- Tri- Tetra- 1,1,1- Total Date
Chloride Dinhloro-chloro-chloro-Trichloro-VOC of

WellLocation ethylene ethyleneethyleneethane (ppb) Collection

298BiddedaleAvenue .. 21.3 167.8 .... 188.3 12/2/83

3048idgedahAvenue .... 12.3 2.2 16.8 35.3 10/7/83z

3848idgedaleAvenue .. 5.8 .. 2.N 26.1 5/38/84

387DidgedaleAvenue .. 1h2 25.4 2.8 8.8 48.6 1817/N3

336DidgedaleAvenue .. 2.6 22.8 .. 29.1 4/18/84z

342DidgedaleAvenue .. 8.7 586.8 29.3 12.8 655.8 18/7/83

384RidgedaleAvenue ........ B_DL 4/2/8Dz

3768idgedaleAvenue ........ B_DL Ii/27/85z

3798idgedaleAvenue 14.8 259.8 18.5 294.8 4/18/84z

8798idgedaleAvenue .. 322.8 322.8 2/6/86

DoseofLimaSchool 284.8 1727.8 37.4 99.8 2891.8 9/26/93
8idgedaleAvenue

38FransenDrive 7.9 54.1 .. 5.1 67.1 5/16/84

22FlorenceDrive .. 588.8 466.8 .. 47.8 1893.8 5/16/94

13FlorenceAvenue 1.3 18.5 .. 88.7 183.6 2/6/86z

28FlorenceAvenue 4.7 85.7 .. 19.1 59.5 18/7/833

64WalterAvenue .. 36.9 .. 36.9 Ii/2183

68NalterAvenue ...... 2.1 3.5 5/18/84

56NalterAvenue .... 3.8 3.8 5131/84

2?NardPlace 2.8 .... 7.9 14.5 2119186

29WardPlace .... 18.8 18.8 2/6188

49WardPlace 4.5 82.8 .. 4.3 94.5 4118/84

N NearerPlace 12.3 188.8 .. 14.9 127.2 18/31/84
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Appendix2 (cont.}

- ............SELECTEDVOLATILEORGANICCOMPOUNDS.......
_ethyleneTrone-l,2-Tri- Tetra- 1,I,i- Total Date
Chloride Dichloro-chloro-chloro-Trichlnro-VDC of

•. WellLocution ethylene ethyleneethyleneethane (ppb) Collection

10WeaverPlace 16.9 160.0 .. 12.7 193.4 4/18/84

17WeaverPlace .. 31.D 454.0 3.1 14.4 512.5 Ii9186

21WeaverPlace ........ 58.0 58.0 1/29/86a

3VWeaverPlace .......... 3.1 4/18/84z

49WeaverPlace .......... DHDL 1i9/86s

30Deforest.Avenue .... 81.i .. 81.2 184.0 4118184

40DeforestAvenue 28.7 ...... 112.0 191.7 3/21/84

30 DeforestAvenue .......... 1.7 10119183
Triangleind.Park

PrimeFabricators V.O " 3.0 .. H40.0 825.0 5/16i83#,
WestStreet

35Mc[inleyStreet .. 5.2 1.0 43.2' 65.2 2/19/86

358cKinleyAvenue .... V.7 7.7 5116184z

IiIBcKinleyDrive ...... H_DL 5/22/84

123OcKinleyStreet ........ 1.2 4/18/84

-17 GroveAvenue .. 4.78 2.6 7.83 5.51 24.6 2!19/86

39GroveAvenue .. 13.9 .... 13.9 8/12/85

48GroveAveeue ........ 1.0 1.0 4/14/86

51GroveAvenue .. 24.0 .. 2.9 26.9 8/16/84

31RonoldDrive ........ 1.2 10/24/83

| .
47 RonaldDrive ........ 9BDL 4/8/88

20 ScboolAvenue .. 6.9 ,. 8.3 10/25/84

32Gall Drive 0.9 .. 0.37 2.77 2/19/86
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h_penJil2 (cont,)

............S_LECTEDVOLATILKO_GaNlCCOMPODND5.......
Methykue Trans-l,2-Tri- Tetra- i,I,I- Total Date

.@

Chloride Dichloro-chloro-chloro-Trichlnro-VOC of
NellLocation ethylene ethyleneethyleneethane (ppb) Collection

61GallDrive .......... BMDL 4/8/86

12CaseyOrive .. 0.81 .. 0.79 1.60 2/19/86

30CannyAvenue 4.0 .. 5.0 10.0 411718S

19NilsnnStreet 37.0 .... 37.0 I0/19/64

24FairyDrive ., 1,89 3,22 2/19/86

16ClevelandStreet 3.7 2.i 11.98 2/19/86

20NorwoodBead .. B_DL 10/24/83

5 Groah_oad .... BBbL 4/22/86

24SchoeoerRoad .... 1.2 1.2 .419186"

36hhl 9end ...... BHDL 5/38/84

11 Eherh_rdtStreet .. 18.8 .. 18.8 18/15/86

549arnidaDrive 13.g ...... 13.0 !2/7/83

61SarnidaDrive ...... 9_9L 2/5/86

99[lingerRoad ...... 9MDL 5/22/84

27PenistonStreet 7,17 ...... 7.17 10131/36

EASTERNS£CTION:

98ChristineDrive .. 2.4 .. 2.4 5/22/34

99C_ristioeOrive I_.4 ...... 10.4 I_/31186

33LincolnStreet .. 8.8 .. 6.6 10/31/84

48LincolnStreet ...... BHDL 10/31/84

31LincolnStreet ......... B_DL I_/31194

48 LincolnStreet ...... 30.3 30.6 9/22/83
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Appendix2 (cont.}

............SELECTEDVOL_TIL_OEGA31CCONPOU3DS.......

". Nethyles Trans-l,2-Tri- Tetra- I,I,I- Total Date
Chloride Dichlnro-chloro-chloro-Yrichloro-VOC of

NeliLocation ethylene ethyleneethyleneethane (ppb) Collection

74LincolnStreet .. 3.7 3.7 9/22/83

9DLincoln Street .. 3.2 3.2 9/22i83

Nabisco .. 29.4 24.1 7126i34#
RiverRoad

269RiverRoad 8.36 .... 8.36 I_i31186

3_ParkTerrace ...... BNDL 5113154
t,

SOHHER3SECTION:

8_£elanoelStreet .. 6.96 .. .. 6.98 1_/18/_6

23RnanueIStreet ...... HNDL 3113/84

12FairvievDrive ...... HNDL 1111/83
i

47hirvien Drive . ....... B_DL 5139184

5 Colonia NuT ........ 8BDL 19/3/84

28Tiffany Street 2.42 .. 2.42 19/15/38

RancoFurniture ........ HNDL 8/26/88
Hie.19

96Hount',,PleaaantAvenue ........ DHDL 3128186

SandozProductionNell3 .......... RNDL iI/5183

Sa_dozProductionNell4 .......... B_DL II/S/86

SandoaProductionWell5 .......... 8.7 II15188

? OreatNeadowLane .. " ...... BgDL 114184

08BrayHo,using,RiverRd .... 2.49 .... 2.40 216186

PtecLnioaROllProdPrWell ,. 19.2 ITS,0 9.2 148.4 313187

NOHH_H_SECTION:

34PhyldanCourt -...... 4.12 19/14183
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8ppendix2 (cont.)

............8_L_C_EDVOLATIL_05GANiCCOMPOUB_S.......
_etbyieneTrans-l,2-Tri- Tetra- I,i,1- Total Date
ChLoride Dlcbl_ro-chtoro-chloro-Trichloro-VOC o6

_ellLocation ethylene ethyleneethyleneethnDe (ppb) Collection

7308idgedaleAvenue ...... BKDL 4/39/88

14_eat 8idgedale8venue ........ BMDL 4111/86

7 CbicjonTerrace 4.88 ...... 4.88 Ie/31/68

_aatHanoverAirport 86.8 ........ 58m8 10/31/88

96Dori_uneTerrace ......... 890.0 7/88

41Bal_amAvenue ...... B_DL 12120/83

7 BenchStreet ...... BMDL 5/16/84

105OverlookAvenue ...... 8MDL 11/14/53
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_PFENH!8. - Analyses of _ater for volatile organic cozpnundsfron zonitor _ells, all results in
partsperbillion,HostHanover,_orrinCounty#
:,sot showninfigure4; I,penetratesbedrockaquifer;@,well is in Liviagstnn

•. To_nAip; wellisinRuse!endYounabip;b,wellisinShoverTownship

......:.....SELECTEDVOLATILEORGANICCOHPOUNDS.......
Hetbylc..:Trann-1,2-Tri- Tetra- l,l,l- Total**Date
Chloride Oichloro-ebloro-chlorn-Yrichloro-VOC of

NellLocation ethylene ethyleneethyleneethane (ppb) Collection

F_STF_NSFCT]ON:

8oyal Lubricants HNI ...... .,. I._ 1_/19/82z

RoyalLubricantsHN2 ...... 9.0 i0/19/82z

RoyalLubricants_S3 ., ...... 2Bl.O 18/19/82z

RoyalLubricants_N4 .... 8.8 .. 80.0 18/19/823

Hoyal'LobricsntsM_5 ., 7.8 18.8 1067.818/19/82

HoyalLubricants_S8 .... 59.8 8.8 188,8 18/19/8h

Royal,Lubricuntn_7 ...... 2.8 .. 95.8 lO/19/_2a

RoyalLubricunt_MS8 ........ 322.8 388.8 18/19/8Rz

DoriueInd.Park_I 2._ .... 3.8 .. 7.8 9/14/S2z

Doriuelnd.Park_82 2.8 .. ".. 1.8 18._ 38.8 911ilBh

borineInd.Park_N3 5.8 .. 21._ 18.0 928.0 1332.8 9/14/B2

DorineInd.Park_4 2.8 .. 2.8 2.8 238.8 252.8 9/14/B2z

HeinelugWAI ........ 218.8 588.8 18/19/82z

NoiseAug_A2 ........ 158.8 638.0 10/19/82

_eisnlugWAS ........ 57.8 H7.8 18/19/82z

* Allwel!stapunconsolidatedd_positsuulessotbcrwioeindicated.All[rouud-uatersanplenwereobtained
byrepresentativesofNJDEP,contractorsforeachspecificpollutionsiteand/ortheEastHanoverHealth
_purLuent.hual_sesw_reperformedbyvariousHdcertifiedlaboratories,hulysenbaysbeenperforeedby
differentlaboratoriesusingdifferentinstrumentationanddifferentanalyticalmethods,but overall
resultsare believedto acnur_telydelineateground-water_ualityconditinnsintheaquifersof Sa_t
Sanover.

t* TotalmaybelargerthansunoffirstfivecolumnsbecauseVOCawithrelativelylowconcentrationsare
notincluded.
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Appendix3 (cont.)

............ SELECTEDVOLATILEOBGtNICC08POONDS....... . .
Nethylene Trans-13- Tri- Tetra- 1,1,1- Total hate
Chloride Oichloro-cbloro-cbloro-Trichloro-VOC of

NellLocation ethylene ethyleneethyleneethane {ppb) Collection

SOOTH[_NSBCT!ON:

HordeBNI ...... 187.01984

NordaMK2 .... 118.0 .. 118.01984

Norda_83 ...... Nh 1984

NordaNW4 10.0 .. 10.0 .... 4953.011/7/84

NordaMW5 ...... 24.0 24.0 1984

Saodos)EP-I .... 582.01/87

x_,._ .... BD 1/87
SandozDEP-2

Sandoz'DBP-3 ........ 165.01/87

TbernocisionBNI ...... 19.0 19.0fl/A

Tbernociaion_82 .... . .. 17.0 17.0N/A

ThernocisiooNN3 ...... 104.0 104.0N/A

PrecisionRollProd._NI ........ B_DL 3/3/87z

PrecisionBollProd.HN2 .... 1.5 .. 1.5 3/3187

PrecisionBollProd.B_4 ........ 19.3 3/3/87

PrecisionBollProd.8HI .. 150.0 .. 150.0 8123/84

NBSTBS_SECTION:

[iI-BeeBBCl .. 9.0 .. 8.0 15.0 9/9/85z

Bll-BeeEOC2 .. 18.0 .. 44.0 67.0 9/9/85z

Bll-BeeEBC8 .. 5.0 .. 5.0 10.0 9/9/85z

Ill-BeeBBC4 ........ 90.0 9/9/85

38



Appendix3 {cont.)

............ SELECTEDVOLATIL_ORGANICCO_POONDS.......
. Hethyieon Trann-l,2- Tri- Tetra- 1,!,1- Total Date

Chloride Vicblnro- chlnro- cbloro- Trichloro- VOC o[
WellLocation ethylene ethyleneethyleneethane (ppb) Collection

,,

Cbem_tConponents_Nl 46.0 2.6 .. 16.6 I18.4 7/86z
ii

Chem'_ComposentnBN2 .. 6.6 116.6 1.4 24.6 191.0 7/86n

ChemComponents_W3 .... 2.I .. iN( I/B6z

DbemComponents_W¢ 1.8 1.8 1.6 1.8 413.47/86z

ChertComponents_W5 .. 1.8 1.8 93.4 7/86z

C_emC_mp_nents_N6 .. 1.6 4.I 1.6 .. ll.B 7/86z

ChemComponentsBN7 2.8 31.8 I¢718.8 188.8 1700.8 16691.87/86

ChemComponentsBN8 2.1 238.8 688.8 36.8 36.8 1855.8 1/87|a

ChemCompoments-_W9 .. "I(_'_ 526.6 21"e 32"6" 159"e I/B?IZ
,,

CbenComponents_NI8 188.8 (6_._ 15.8 893.8 1/87Sz
),

Brou_arp-i 87_.8 .. 12.8 445.8 8/86

EronnerRW1 ' S2.e 12.6 i63I) B/II/86Z

8ronnerHN2 .. 35._ m' 16'_ 126"8 8/II/86Z

BronnerMN3 ..... 71.8 .. 18118 8/ii/88z

BrownerMi4 .... 14.6 14.6 48.8 12/B188z
,i

BronneraN5 .... 9.8 .. 18.8 19.8 12/8/86z

Foster NheelerBN1 .... 5._ 27._ 37._ 9/86

NORTHKRRSECTIOn:

SharheynN$1 ........ 25.8 11/88a

SharkeyaNS2 ...... 14.8 II/85z

_harhei_ESI ........ 2.6 II/B5

SbarkeysNS4 ........ 12.8 Ii/85n
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Appendh3 (cont.)

............SEL_C?EDVOLA?IL£OBGAHICCO_POUHDS.......
_ethyleneTraus-l,2-Tri- Tetra- 1,1,i- Total Date '"
Chloride Dichloro-chloro-ch[oro-?rinhloro-VOC of

WellLocation ethylene ethyleneethyleneethane (ppb) Collection

SharkeynWS6 .... 13.0 3.0 132.0 11/85

SharkeynWS? ...... 3.0 3._ Ii/85z

SharkeysWS8 2.0 .... 3.0 5.0 ll/BSz

Sharknys@59 .... _'_ 19_'_ 11/85

SharkeysHSII ........ 421.0 11/85

ShnrkeynW812 ...... 1.0 .. 251.0 ii/85

SharkeynWSI8 2.0 ...... 127.0 II/85z

Sharkeys0814 ........ 16.0 11/05_

SharkeynWSI7 .......... 10.0 ll/Oh

00TSIDEEAS!HANOVK_

StandardOpticalHWI .. 170.0 2600.0 .. 37.0 2823.0 1906_

StandardOptical_W2 .. 30.0 190.0 6.3 230.0 470._ 1986_

WarrenCo==.HWI .. 18.0 100.0 840.0 21.8 879.0 9/17/88%

WarrenCo,=.BW4 .. 17.0 110.0 850.0 23.8 I_00.0 9117/06_

WarrenCo,n._W3 .... 8.6 538.0 06.0 630.0 9/17/860

WarrenComm.HW2 ...... 15.0 .. 15.8 9/17!86e

TricounWAsph._@I .......... B_DL II/25/8S"

Tricountyhsph.BW2 ........ 5400.0 5993.g II/25/B0"

Yricounty_ph.MWS .. 4.6 1.3 .. 82.0 194.1 II/25/B_"

_oweInt.W-4 .. 050.0 ...... 276.0 12/8/86h

_oweInt.a-5 .. 2900.0 .... 2900.0 1987h
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APP_DDIX4. - Available Recordsof East 8anoverWells*

Watsr-Yieldin&Nsterial: 8d, stratified drift; Do, basalt; Se, esndstonn ;6h, shsle; Fi, fill
TypeofWell:ODe,desert(c;Obs,observation;Prod,production;_on,monitoring

Others:zsl,meansealevel;N/L notawilable;(),exactaddressunksonn

WellLocation Owner Year Alti- Depth Dis- Casing Depth Water-Type StaticDate Our- Draw-
No. orTenant cos- tude below meter set to Yield- of Water of at(ondo_s

pletedabove land (in- from-tobed- ink Well Level _easore-of (feet)
nsl {feet)cben) {feet)rock Nster- {feet)meet Test
(feet) (feet)inl (brs)

M{STW'SETIOJ:

1 187Troy Wolff 1969 6D 6 N/A Sd Do_ 20 t2/85 4 7

2 48Troy Edell 1965 It6 6 Nll 188 Ss Boo 32 II/65 4 3

3 ( )Troy Varian 1957 287 51 6 N/8 Sd Ool 15 18/87 2 38

( )Troy Carderella1968 284 62 6 NIl $d Don 39 8/68 8 55

98Troy Guilliano 1986 178 81 7 N/l Sd Don 8 7/88 2.5 15

14Troy 8ellush 1982 79 6 N/a Sd Doe 7 5/62 6 3

13DT_oy Gaudert 1964 138 8 N/I 138 Sd Don 18 18164 4 88

216ra.nt Sauk 1964 248 193 6 N/I 132 Sb ..Don 99 4/64 4 160

19Gra_t Dauk 1962 284 88 6 N/A Sd Do, 37 1/62 2 65

1_ 41Grant Cerra 1958 9_ 8 N/t Sd Don 65 8/58 4 18

iI 3879idgedaleNLcks 1968 158 6 N/A 98 Sn Doe 6_ 11/86 6" 3_

12 267Didgedale8egn 1965 75 8 N/I Sd Don 38 6/84 4 18

13 268RidgedaleCnlcugrap81959 188 8 8-98 186 Sd Prod 21 8/59 8 53

14 288Didgedale8ronserTool1961 288 189 8 N/A Sd Prod 58 5/61 5 5

18 288Ridgedale8ronser1 1986 288 83 4 8-23 Sd Boo 36 7/88

16 2688idgedaleNronner2 1986 198 62 4 8-12 8d Won 31 7/88

I? 2689idgedaleBronner3 1986 2_5 72 4 8-22 Sd Non 48.5 7/86
,l

18 268NidgedaleBrooner4 1986 281 68 4 8-28 Sd Boo 36.5 7198

19 268RidgedaleDronner5 1986 281 83 4 8-28 Sd Moo 55 7188

* WellrecordsavailableattheDivi.ionofWaterResources,BureauofWaterAllocationandtheNew Jersey
GeologicalSurvey,BureauofGroundWaterPollution8nalynis,Trenton.Welllocationsshownon figure6.
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Appendix4 {coot.)

Nell Location Owner Year Alti- Depth bin- Casing Depth Water- ?ype Static bate Dur- Dr_-
*m

Xo. or T_nant com- tude below meter set to Yield- of Nater of ation down

pleted above land (in- from-tobed- isg NellLevel 8ensure-of {feet)
msl (feet)ches) (feet) rock @star- (feet)most ?est ..
(feet) (feet) hl (br_;

2_ 42Nearer Palmarozza1984 218 Ill 6 @-168 90 8b Doe 99 10164 4.5 80

21 4_Nearer Palmarozza1962 I17 6 N/A Sd Dom I@ 7/6i ( 5

22 i?Weaver Prospero 1963 218 86 B N/A Sd Dos i) 8/8l ) @

23 Weaver USGS 1986 125 6 @-94 120 Sd Obs 8 12/66 48 II

24 41Nard Sylvester1963 19) 83 8 H/A $d )om 27 11/63 I

25 ( ) Ward Woodward 1983 148 6 @-125 148 Sd Dom 17 9/68 6

26 31 Nard Biotrak IBGi Gl 6 W/6 9d )om 8@ ii/6& 16

27 27Nard 8)strak 196l 84 8 N/A Sd Oom 48 18/64

28 28CallabanSylve_ter1985. 178 9? 6 N/I Sd 8om -( 8/65 25

29 35Grove 6lien 1966 125 6 N/A -" Sd Oom 25 11/66 5

30 12Canny _arrell 1962 128. 6 W/A Sd Doo 28 11/83 4 15

31 137HdinleyScbnauffel1962 88 6 N/I 6d )om 55 12/82 4

32 178Bdin!ey8ose 1968 284 51 6 N/A 6d 8om 38 4/6J 3 4_

33 IIGarfieldBank 1966 19@ 151 8 8-182 I@8 6b Dom 52 I@/68 iB 180

34 14 School Rose 1959 236 6 6-166 158 6e Doe 78 8/59 6 3@

36 ( ) School 8jala 1968 115 8 N/A Sd Doe 85 1/68 4 20

36 8 Boover BcPbail 1959 73 8 6-53 8_ Sd One 15 7159 4 18

)l ( } DeforestLittle 1882 Ill G 6-96 86 Sa Dom 61 . 12/62 i i

38 Valley EHaooverTwp1985 118 20 6-?5 6d M,o 46.85 2/85 ?2 37

_9 26DeforestF.Wbeeler1988 222 67 ¢ @-47 Sd _oa 49 8/86

l_ 2@DeforestChcmComI 1988 7_ ¢ @-42 8d 6oo _.

41 2_DeforestCbemCom2 1988 71 4 0-51 Sd _on
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Ippendix4 (cont.)

" WellLocation Owner Year 81ti- Depth Din- Ca_in_ Depth _ater- TypeStaticDat_ Dur- !,ra_-
No. orTenantcon- tude below meter set to Yield-of Water of _tion_o_f:

pleted above land (in- frot-tobed- in_ WellLevel Me_eure-of if:e_j
hal (feet)chen) (feet) rock" Mater- (feet)melt Teat
(feet) (feet)ial (hfs)

42 20Deforest CheiCoi3 1986 55 4. 0-38 Sd Mort

43 28Deforest ChemCon4 1996 60 4 8-40 8d Moa

44 DODeforestChenCon5 1988 80 4 0-40 Sd Don

45 20DeforestCheeCos6 1986 80 4 0-40 Sd Mon

46 20DeforestChenCom7 1986 60 4 0-40 6d Mort

48:_20 Deforest ChenCon8 1986 128 8 8-95 91 Sh ODe

47 20 Deforest ChemCon9 1988 113 6 6-87 77 Sh Don

49 20Deforest CheEon10 1988 125 6 8-97 91 Sh Boa

49 35_est DllBee1 1988 92 4 0-72 92 Sd ODe 68.5 8/85

80 35West EliDes2 1985 85 4 0-65 Sd Mon 88.2 8/85

51 38_est RllBee3 1986 75 4 0-8D 78 $d ODe 68 8/85

52 35 West DllDee4 1985 76 4 0-58 75 6d 8on 62.7 8/85

IASIKDRS_CTIOM:

53 ? ChristineLaPorta 1961 88 6 M/A Sd Don DO 6/81 5

54 ',IYChristineDank 1961 224 100 D M/A 6d Doe 52 II/61 68

55 324Diver Dixon 1965 185 6 _-147 147 6s Doe 35 3/65 85

56 391Diver Perry 1962 178 6 _-135 188 Re Dom 39 11/62 3
II

87 124Diver Fienser 1962 186 6 0-85 85 Sn Dom 20 8/82 45

58 96Diver Matarazzo 1963 136 6 _-60 60 Sa Dom 20 6/83 60

• 59 107Diver Monther 1988 18D 6 8-73 65 Sh Don 25 8/66 4 5

60 188Diver Durhan 1959 147 8 0-68 66 De Don 12 8/59 6 23

61 ( ) Diver Courter 1957 287 140 6" 0-I10 116 Sh Don 35 12/57 3 5
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AppendixA (cont.)

W:llLocation Owner Year Alti- Depth Din- Casing Depth Water- TypeStaticD_te Dur- Dra_-
_o. or Tenant cos- rude helon meter set tm Yield-of Water of oriondo_ ..

pleted above land (in- froe-tobed- ieg Well Level Honour:-of ifeet}
msl (feet) ahem) (feet) rock Bater- (feet) s_l,t Test .
(feet) (feet)ial (hra) • -

82 ( ) River Vitale 1957 200 182 6 0-108 108 8e Dos 80 4!57 6 40

63 281River 8eeadorf 1980 180 8 0-108 106 88 Dom 45 _/8_ 4 35

84 48 Lincoln Dome 1965 70 8 'N/A 8d Due 24 7/85 A 18

88 ( )LincolnHarding 1984 43 6 N/A Sd Don 18 8/64 4 7

88 ( )Berry Gaeaele 1980 238 121 8 N18 8d Dos 8 2180 4 5

87 Berry Lane 8oyalLube! 1982 89 10 N/A 8d Boo 38 9/82

68 BerryLane 9oyaILube21982 54 10 N/8 8d Bmo 97 9182

89 Berry Lane HoyalLuhe81982 55 10 N/8 8d Boo 37 9/82

70 Berry Lame 8oyalLuheA1982 51 19 N/l 8d Boo 37 9/82

71 BerryLane 9oyalLube5 1982 82 10 N/l Sd 9on 52 9/82"

12 BerryLane 9oyalLube61982 55 10 N18 Sd Boo 86 9/82

73 BerryLane 8oyalhube71982 81 19 N/A 8d Non 47 9/82

74 BerryLane 8oyalLuhe81982 88 10 N/A Dd Boo 47 9/82

75 Berry Lane Dorine4 1982 32 12 0-28 8d Boo 82 8/82

78 BerryLane Dorioe2 1982 55 12 0-49 8d Boo 8D 8/82

77 BerryLane Dorise1 1982 55 12 0-49 8d Bmn 30 8/82

78 BerryLane Dorine3 1982 4H 12 0-40 Sd fine 88 8/82

79 BerryLame FritzecheDO 1975 610 8 9-140 184 Sb Prod 30 8/75 8 215

80 BerryLane FritzacheDO 1988 843 8 0-121 120 Sh Prod 16 5/88 8 234

81 BerryLane FritzecheDO 1969 300 593 8 0-138 193 8h Prod 27 4/89 24 IO5

82 BerryLane WeisokugI 1982 52 4 0-32 8d Boa 45.5 ' 10/82

83 BerryLane Weiselug2 1982 57.5 4 0-37.5 Sd 9on 48 3 10/82

84 BerryLane BeiasHug3 1982 58 4 0-38 8d Boo 45.2 10/82
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Appendix4 {cont.)

• NellLocation O_ner Year 81ti- Depth Dis- Casing Depth Hater- Type StaticDate Dsr- Dre_-
.' No. orTenant con- tude below inter set to Yield- of Rater of atlnz_,Jo_

phted above land {in- from-tobed- ing Nell Level fleasure-of (feet)
q., lel (feet) ches) (feet) rock Mater- (feet) nest lect

• (feet) {feet)iel {hrs)

80R?IIR_SgC?IOS:

R5 16_arvest Bnrincinno19Rq 91 D R/A Sd _oD I 6/67 4 II

66 419onestnadSchneider 1967 180 43 6 N/A Sd Don 6 6/62 2 16

87 { )RnnenteadCzarnecki 1959 68 6 6/_ 6d Dam 18 9/59 2 5d

86J_7 HomesteadPeotland 1966 62 6 N/A Sd Don 38 8/66 4 I_

89: flonentead 06G6 1967 125 6 8-62 118 Sd Obn 1 1/67. 48 22

98 6 RonesteadRittveger 1962 119 6 R/I Sd Don 16 12/62 4 6

91 13 Eagle RockShernan 1961 228 59 6 Nil Sd Don 18 9161 3 6_

92 _ 68 Eagle RockRello 1961 188 63 _ B-41 37 Da Doe 2.5 2/68 6 65

93 ,_,921Ridgedale£sposito 1963 78 6 . N/I. $d Doe 16 18/62 6 D

94 58Cedar Mieier 1961 66 6 H/A 6d Doe 40 6/61 4 I_

96 ( ) Cedar Villone 1961 226 82 6 R/A Sd Don 42 4/61 2 9

96 ,_[ ) Cedar 6_et 1956 261 65 D _/_ Sd Don 41 18/58 3 5
II

97 :,() Cedar Glutting 1959 264 118 6 N/A Sd Do* 65 18/69 2.6 80

99 ::128Cedar Milchns 1967 61 6 Nil Sd Don 45 9/66 4

I_8 188Cedar Young 1968 78 6 N/A Sd Don 45 6/69 4 15
'I

181_12_.Rid_od_in_alnbov 1965 188 55 6 _I_ _d Doe 17 12/65 3._ 25
,

182 8 futtle Nelson 1963 68 6 8-58 Sd Don 12 18/63 4 25

183 i3 futtle [napp 1963 65 8 8:58 Sd Don 28 9/63 6 I
4

184 9 Tottle glgeier 1958 13_ . 6 8-62 52 8a Don 25 5/66 4 75

185 8 [linger Peters 1965 85 6 fl_A Sd Doe 28 3/65 4 27

t86 147OverlookQuarte 1964 288 118 6 8-72 67 8n Don 12 9/64 14 98
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Appendix4 (cont.)

NellLoc_tiou Owner Year Alti- Depth Din- Casin_ Depth Nater- Type StaticD_t= Dur- [,r,=_-•
5o. orTenantcon- rude below leter set to Yield- of Niter of _tio_.3..w,.

pleted above land {in- fron-tobed- ing Nell Level 8e_sure-of (fe_ti
msl {feet}ches) (feet) rock Eater- (feet}meat Te_t •
[feet) (feet}ial {brs}

107 ( } OverlookBertolo 195J 230 101 5 B-90 91 Sh Dol 35 6/58 2 _5

108 Overlook .DSGS 19_ I18 R 0-I15 112 6d Dom

lid 72OverlookGiarobbe 19C5 52 6 N/A Sd Don 2_ 5/85 4 l_

Ill 91OverlookYanuzzi 19_ 157 6 0-I13 I13 Sh Do_ i_ 4/63 _ 2_,

112 22OverlookMacQuade 198! ID7 6 NIA Sd Don 24 8/81 4 i_

I13 5 Overlook Densea IDE2 240 148 6 0-98 95 88 Don I! 4182 4 80

I14 OverlooklHivLeonudo 1984 20g 185 D 0-5D 59 Ba Don II 9/64 8 90

lid 21Brace Froyshnd 1951 DR B _/A Sd Do_ 9 9/81 4 55

118 ( ) Brace Olaader 1961 280 147" 6 H/6 Sd Doe 6B 5/Gi _ B

117 9 Robert Zito 1965 178 "105 8 0-71 66 Sd Don 2? 10/65 12 38

I18 R EberhardtCantalupo 1985 95 D H/A Sd Dom 25 7/85 4 32

I19 718berhardtOlDen 1981 204 77 8 N/A Sd Don 47 3/61 4 55

120 28RberhardtJohannessen1961 224 135 8 N/A Sd Don 49 5/81 5 60

121 81EberhardtOlsen 1989 240 92 6 N/A Sd Don 50 4/59 4 _5

.122 9 Dighview Acceotura 19_! 180 103 6 0-88 85 Sb Don 3 5/61 4 25

123 3 Hi{hvien Accetturo 18_ 110 6 B-90 80 Ss Dom i 5/58 6 24

124 SbarkeysHDl 188f 172 18 4 0-6 Sd Boo 8 10/85

125 SbarkeyeND2 1986 I72 73.5 4 0-65.5 103.4 Sd _on 8 10/65

128 SbarkeyeNS2 1985 172.4 "27 4 0-15 Sd _on 9 10/85

127 SbarkeyeNS3 1985 171.5 15 4 0-5 Sd Moo 11.5 10/85 -

125 SharkeysNI3 1985 17t._2 87 4 8-54 Sd 8on 5 1D/B5 "'
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Appendix4 (coLt.)

Wci!Locatioa Owner Year Alti- Depth Din- Casing Depth _ater- Type Static Date D_r- Dra_-
• No. orTenant eom- tude belnn teter net to Yield- of Water of ationd_r:

pleted above land {in- from-tobed- lag WellLevel Mea:ur:-of (£_:_
msl {feet)ches) {feet) rock Hater- {feet)_ent Test
(feet) {feet)ial lhrs)

129 SharkeysND3 1985 171.4298 0-84 96 Sd _oa 9 10/85

13B Sharkeys_S& 19_S 173.6317 0-5 5d _on B.5 1B/85

131 SharkeysWl4 1981 173.8882 0-80 8d _on 7 10185

132 SharkeysWS5 1985 181.9830 . 0-18 5d Koe 13.5 10/85

133 SharkeysWI5 198_ iBl..H104 0-88 Sd _o_ 15 19!88

134 SbarkeysNS6 1986 182.8125 g-12 8d Mort 14 10/_5

185 6harkeynWI6 1985 182.2476 0-64 8d Kon 15 i_/85

138 SharkeysWS7 1985 174.5423 0-12 Sd 8On 8 10/85

137 8harkeysWI7 1985 174.8574 8-59 Sd _on 9 10/85

138 $harkeysWS8 1985 176.152_ 0-13 Sd 8on 8.5 10/85

139 6harkeysWI8 1985 175.6280 8-85 8d _oo.-8.5 10/05

140 6hsrkeynW99 1985 183.6052 _-32 5d _on 27 I_/85'

141 SharkeynWIIO1985 177.8176 0-64 8d Hon 11.5 10/85

142 SharkeysWSII{985 228.7770 0-58 Fi _on 88 18/85

143 SharkeyeW6121985 197.0346 0-33.4 Fi _on 33 10/85

144 9harkeysW6131985 182.0132 0-19.5 6d Hon 18 10/85

145 6barkeynWSI41985 II2.6418 4 _-T 6d _on 8 10/85

148 Sharkeys2115198[ 189.0255 4 0-39 50 Sd _on 3 10/85

147 SbarkeyeNIl81985 189.3376 4 0-59.8 8d _on 3 10/85

148 6barkeyoWSI71985 174.9729 4 0-8.4 $d _on 9 10/85

800TBIRJSICTION:

149 13h_anuei Wood 1962 80 6 0-10 8d Oom _8 10/62 3 30
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Appendix4 (cont.)

N=ii Location O_aef YEar _Iti- Depth Dis- Casing Depth bier- Type Static ba_c Dur- _:_- •,
6o. or ?enant com- tude below meter set to Yield- of _ater of a_ioa d_._

pleted above land (in- from-tobed- Lag Nell Level {{ea_r_-of {f_=_
msl (feet] ehes) (feet) rock {{ster- (feet) _ent 7e_t • _
{feet) (feet)ial {hrs)

158 ()Enanuel {{organ 1960 68 6 {{/A Sd Dom 12 7/6_ 3 3_

151 268,nanuelHelch 1963 10{{ 6 8-58 58 Sb Doe 16 V/63 3 80

152 ( ] E_BSouelHuukele 196Y •93 6 8-63 93 6d Do_ 9 6/62 3 90

153 £_anuel Calontuoai1963 86 6 0-7_ 70 Sh Dom 18 11/63 4 _J

154 11£airviewDnmorski 1960 I]5 6 _/6 66 5h Dot 55 6/6_ 4 35

155 2 Gr.t{eadowCa,stri, 1969 42 6 N/a Sd Dom Ig 6/69 4 12

156 33{{tPleasantDavy 1962 118 6 8-65 Sd Dot 29 11/6..0 4 21

157 15711tPleanantPiceola 1965 158 6 8-65 65 Sm Dom 25 18/65 4 19

158 28811tPleasant{{acDonald1964 188 6 8-45 4_ Se Dom 5 5/63 4 I_

159 156_tPlea_antElsenser 1963 142 6 {{-63 6i'" Sh {low 15 4/63 4 IO

161_( ){{tPleasant9org 1958 138 6 8-67 67 Ss Dom 28 12/56 4 15

161 ( )MtPlsasanti_ild 1961l 178 6 8-96 96 Sm Don 52 1/60 4 6

162 { )}{tPleasantStoll 1961 167 6 {l-94 64 $s Dom hi i_/61 4 25

163 Oldl{tPleasantl_haites 1959 159 6 8-75 75 Sm Dot 35 2/59 4. 14

164 8 Colonia Leon 1963 196 148 6 8-188 68 Sh One 48 6/61 l 5

165 "/Colonia i_uetrJch 1963 196 141 6 8-95 80 Sb {lom 38 6/63 4 20

166 6 Parkaide i_uetrioh 1963 198 168 8 e-Ill Sh Don 41 6/63 2 17

167 5 Parkside Doetsen 1963 196 67 6 N/A 9d Do, 42 5/63 2 5

166 4 Parknide {¢uetrich 1963 198 149 6 8-97 46 Sa Do, 40 6/63 5 13

169 18Rid{_edalei{orldHones 1963 198 56 6 N/a Sd Dom B i0/63 3 25'

I'/838Park Josher 1964 178 6 8-123 123 Ss Doe 58 4/63 4 5_ "

171 27Park [Ioskonz 1963 175 6 8-126 126 $m Dos 58 8/63 4 55

-_.



kppeDdix4 (coot.)

NellLocation Owoer Year Alti- )eptb Dis- Caaieg )epth Water- TypeStatic)_te Dur- [,r,_-
6o. orTeeaat com- tode belou meter set to Yield-of Water of _tiondu_:

pleted above laud (in- from-tobed- iug Nel!Level Hea_,re-of (f==t)
msl (feet)cbe_} (feet) rock Bater- (feet)m=et Te_t
(feet) (feet)ial (brs)

172 ( )Park " Greeahalgb1968 198 6 8-127 127 6h Dom 53 I_/63 4 C2

173 380Biver Sbiella 1963" 235 6 8-285 205 So Doe 90 7/63 4 78

174 2328te10 kt_cll 196! 135 8 0-90 90 So Oom 35 9/63 4 20

175 306CoiuebiakeexPetals.198_ 35 4 0-20 6d Prod 20 6/84

176 Oela_ie TwpEBaoover1966 138 8 0-I10 6d Hun I0 5/66 6 33

177 Belanie 'i,p6Bauover1967 115 12 0-86 125 Sd Bun 12 3/67 48 33
h

178 Rte.:18 Saudoz 1966 181 8 0-91 I@I 8d Prod 33 1/66 8 8

I79 )re.10 USG8 1966 113 6 0-108 135 6d Ob6 20 12/65 48 8

188 Bte.10 Horda 198( 288.8272 .4 .8-58 Sd Bun 49 11/84

181 Bte.10 Borda 198( 216.3787 4 0-55 Sd Bun 57 11/84

182 _m I_ Words 1984 280.61(7 4 8-25 Sd Boo 48.85 11/84

183 Bte.10 Words 1984 2@3.8962 4 8-40 Sd Moo &4.53 11/84

184 )_em10 Korda 1984 199.8457 4 8-38 Sd BOO 39166 11184

185Hidgedale 6andoz 1966 84 12 8-68 84 6d Prod 3¢ 8/66 8 12

1868idgedale 6andoz 1966 132 12 8-I12 Sd Prod 28 10/66 8 6

187393Bte18 Buttisgbous1962 188 6 0-68 Sd Dom 8 5/63 4

188Bte10 T_oGuys 1962 78 18 8-55 Sd Prod 29 8162 48 6

189)te18 BrickChurch1959 IS? 8 8-78 6d Dom 50 4/59 4 2_

190Williams)y Tber'aion1 196& 49.5 3 _-33.5 Sd Hun 39.5 8/84

191WilliamsPy Tber'sioo2 1984 48 3 0-33 8d _on 88 8/84
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