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NATURALGROUND-WATERQUALITYIN 
BEDROCK OF THE NEWARK BASIN, NEW JERSEY 

ABSTRACT 

Chemical analyses of 169 water samples from 150 wells in the bedrock of the Newark Basin show water to 
be generally fresh, somewhat oxidizing, slightly alkaline, non-corrosive, and hard. They are predominantly 
calcium-magnesium-sodium bicarbonate type waters of good natural. quality, but locally they may require treat-
ment for undesirable characteristics and constituents. The most·cormnon problems are with the state-recom-
mended secondary drinking water · standards'. For. the ·sedimentary• formations, the standards exceeded are 
manganese (26.9 percent of samples exceeded the standard), maximum hardness (20.8 percent exceeded the 
standard), corrosivity (31.2 percent are corrosive), total ~lved solids (13.6 percent exceeded the standard), 
iron (14.5 percent exceeded the standard), sodium (8.5 percent exceeded the standard), and sulfate (8.2 percent 
exceeded the standard). A few samples exceeded the state pri[!l;ey drinking water standards for gross alpha parti-
cle activity.(6.5•percent exceeded.the standard), radium (only 226 Ra measured, 3 percent exceeded the standard), 
and lead (only one sample; or 0~7 percent, exceeded the standard). 

··INTRODUCTION 

. The purpose of this report is to summarize data on 
natural ground-water quality in sedimentary bedrock for-
mations of the Newark Basin in New Jersey (fig.1). · This 
infonnation will provide natural ranges of many· water-
quality parameters. Uses for this data include (1) estab-
lishing baselines for assessing· ground-water pallution and 
(2) assisting local governments, water companies, drillers 
and private well owners in recognizing the patential for 
natural water-quality problems. · 

Ground water is an extremely important resource 
for New Jersey. ·n provides approximately 50percent·. 
of the state's potable water (NJDEP, 1987); of this, 80 
percent is from public supplies and 20 percent from do-
mestic wells. In addition, ground water provides base 
flow to streams and is intimately ·associated ·with.·the 
ecology of the state's wetlands. Within the Newark Ba-
sin, home to most of New Jersey's population, about 59 
percent of the purveyor-supplied water is ground water 
(NJDEP, 1985). In addition, more than 71,000 domestic 
wells supply approximately 9 percent of the inhabitants 
with water. 

With ground water, as with surface water, quality is 
an important concern.. Ground-water quality is. a func-
tion of (1) the composition of precipitation, (2) the con-
ditions precipitation encounters at the land surface, (3) 
the residence time in the ground-water reservoir, and 
(4), most impommt, the composition and mineralogy of 
subsurface materials. · 

· Undesirable constituents in ground water are not al-
. ways anthropogenic in origin, and the federal and state 
· primary arid ·secondary. drinking water standards are 
often exceeded under natural conditions. Defining natu-
ral ground~water quality, however, can be difficult. 
Many of the dissolved constituents in ground water, 
such. as sodium and chloride from road salting, can 
come from widely (¥Stributed point sources as well as 
from natural sources. For constituents with multiple 
sources,· the contribution from anthropogenic activities 
may not be distinguishable from natUal background con-
centration. In the Newark Basin, however, manganese, 

. Figure 1. Physiog~ 
raphic regions of 
New Jersey. 
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bar~, corrosivity, total dissolveclsolids, iron. sulfate, so- · · 
dium, and chloride in exce$ of secondary drinking water 
standards. have long been re4<>gniz.ed, at some locations, as 
natural (for exarnple Kasabadh, • 1966; Nichols, 1968). More 
recently, natmally occurring 9'lionuclides ~xceecUng the pri-
mary drinking water standards have been recogniml and in-
vestigated (2.apecza and smxr, · 1987). 

. Elsewhere, it is c:lear[that human activities have 
degraded ground-water quality. Previous studies · in 
Newark, New . .J. ersey .. '•· and the adjacent urban area to th.. e I . . , . . . . , 

east. and northeast show bot~ naturally-occurring arid in-
duced. poor grouhd~water quality· in the fractured rocks 
of the Brunswick Group. Iloclilized saltwater·· intrusion 
due to overpumping has de~aded water quality, result•· 
ing. in cMoride concentratipns .as high as 1900 milli-
grams per liter in the area around .Newark Bay (Nichols, 
1968). Deep, slow. moving grouml . water fn ·. this. area 
c~mmonly r~uires treatme1! foi;.naturally highlevels of 
dissolved solids, hardness.pron and sulfate (CarsW;ell, 
1976).lJbiquitous ground-water pollution in thiSareais 
related toextensive industrullization and urbanization ... ··. , . . . . . . I . ·. . .·. . .... . 

. · The waterquality data ~sed in this report were ob-
tained from. two sources: I (1) The Ambient Ground 
Water Quality Network and (2}a N.J. Department.of 
Environmental Protection (!fJDEP) anci U.S. Geological 

· Survey (USGS)study of raffionuclides in ground water 
of the Newark basin. The ~bientGround-Water Qual• 
ity Network was established by the NJDEP and USGS 
to monitor the environmenfiti quality of ground W;ater in 
New Jersey. . Its present fdcus is. to determine natural 
ground-water quality throughout the state and examine 
how geologic conditions in*ue11cewatet q11~ity. Each 
year, 22 to 26 wells are selected and sampled. In each 

· of the state'.s foµr physiogra~hic regions(fig; l)samples 
are takeo over a two.year pepod. Wells are sampled for 
major iQns, .11utrients, trace constituents, gross alpha ac~ 
tivity and· vola~le organicJcompounds. The analyses 
presented here from the Ambient Ground Water Quality 
Network were collected duribg .1987 and 1988. · . . I .. ·.. . . 

The DEP-USGS study ~f radionµclides was under-
taken to determine the occurrence and distribution . of 
naturally occurring radionuqlides in the. Newark Basin 
in New Jersey. Water samp\es were p()llected from '.l60 

I 
I 
I 

ground-watb- · si~ ·. geographically distnbuted throughout 
the basin. <fe hllJldred and twenty-five samples were ana-
lp.ed for ~jor i9ns, (race metals, radioactive constituents, 
. and field l'3f3lll~ sµch as pH; specific co11ductance and 

· dissolved.ofygenr 1be m,ialy~ ~nted·.here from the 
DEP/USGS I stud}! of radionuclides m ground water .were 
collected between 11985 and 1987, . . 

.. . .... I 1 . ·•.·.•·•·.· •. · .. .. .• · For both the[ ambient network and the study of.ra-
dionuclides~ [ we$ near. known poll11tion. sites· were 
avoided. . Also, a1i wells from the am)>ie11t netW;ork found 
to contain toiatilb 011ganic compounds were eliminated 

, from the da~base ~eel here~ All analyses Weft? done at the 
U.S; Geological ~rirvey National Laboratory· using. stand'-

. ·ard methods\presefted1ih Fishman and,Friedman(1985).. . 
. • I . , , .. ·• . .c· 

In to~, J69 acceptable , analyses were, available 
from 150 \\jells; J67 samples>were collected from 148 
wells in secµmentarY bedr~k · and 2. samples were col-
lected from j2 wells in. 1'asaltic igneous roc~s. Statistical 
summary tables i11 this report are based on the samples 

1 · . I .• . . ·. • • , • 

from sedimentary: bedrock. Nineteen qfthe vvells were 
sampled· .tw;ce. •Before.• calculating s11.mmaty statistics, 

· the analytical rest.)lts from wells with two samples were 
averaged in~ one valµe. This was t9 avpid statistical 
bias from o~errepi'esentatio11 of sites sainpled more than 
once. . \ ·. \ . 
Acknowledgments . . . . . .. . . . . . . . . . . . 

The Aqibient Oround~W ater Quality Network is 
supported bf a ~anf,from the USE.PA an~ by Depart-
ment of Eowronmental,Protec.tion permit fees.The De-
partment or!· Ellvironmental Protection and, the USGS 
supported tlie Stu~y of radionuclides u1 ground water. 
Apprei;iatioq is e~tended to all. involved in establishing 
the ambient! ne~ork, . particularly my predecessors in 
the NJGS, ~ail Carter, who .standardized the sample 
collection p~oces~ .•. and George. Blysk~n, project chief 
during muchjqf thfsample collection in the NewarkBa~ 
sin. I wo11ld also ilike to thank the• samplers (Rich }'.~n~ 
ton from thej Burclm of Water M~nitoring arid allthose 
from theUSGS) for their dedication t9,this project Spe-
cial thanks gb to Zol~ Szabo ofthe USGS for provid~ 
ing data he }oll~ted for the study of.radiqnµclides in 
the Newark Basin ~d for reviewing the manµscript. . 1·. ; ., . ' 

I ! I. 
i 

I 
I HYDROGEOLOGY 

I ! ··•. 

The Newark Basin (fig!. 1) is a regional geologic 
trough bounded. pn···the nort .. hi 1v.iwes. t. by a.fau.lt Th.e bas. in. 
was formed, filled with str~- and lake-deposited sedi-
ments, and intruded and overlain by basaltic magrna · be-

2 

tween 230 mid 18[7 million yem:s ago. The. sedimeofs 
were subseq~end:sr · lithitied. Together wi~h rocks in 
similar· basins between South Carolina .and Nova Scotia, 
they make u~ the ~ewarkSupergroup: Rock units in the 

I ! . • 



Table 1. Geologic units of the New Jersey portion of the Newark Basin 
Era System Series Stratigraphic unit Predominant lithology 

llnnntnn- aatatnno ahalo 
_g f l-fnnl,• - 0 Ila.alt haoalt 

u .. Lower Towaco Formation sandstone siltstone shale conolomerate .. t Brunswick s J Jurassic • 11 ••• ,. hn~nlt ·• -nlr 

. ::s Group 
.. 11vm .. - • . •iltotnnP •halP . .. 

<I) 

Orange Mountain Basalt I diabase intrusives I diabase I basalt 

j l>a .. aln -
_g Lockaton2 Formation -! Upper 

Tnassic Stockton Formation 

Newarlc Basin are listed in table 1 .and shown geographi-
:cally in figure 2~ They are gently folded and generally 
dip at 5 · to 15 degrees. to the northwest From older to 
younger, they are the Stockton Formation, the Locka-
tong Formation:, and the Brunswick Group. The Bruns- · 
wick Group includes four sedimentary formations 
dominated by red mudstone, three igneous formations 
consisting of basalt, and diabase intrusives (Olsen; 
1980). .·One• of the· Brunswick Group sedimentary for~. 
mations, the Passaic, is the most extensive formation• 
within the basin. Because the Stockton, Lockatong, and 
Passaic Formations underlie most of the basin, they are the 
predominant aquifers, yielding ·95 pen:ent of the water drawn 
from .the bedrock (NJDEP, 1987). 

Most ground water in the bedrock of the Newark Ba-
sin flows through a network. of interconnected fractures, 
bedding plarie partings, and other openings. The sire and 
abundance of hydraulically connected fractures decreases 
with depth; Kasabach (1966) noted that most ground water 
in the Stockton and Passaic Formations in Hunterdon 
County is restricted to the uppermost 500 feet 

The chemical quality of ground water is strongly af 7 

fected. by the· minerals the. water contacts as it moves 
through the aquifer. The sedimentary formations of the 
Newarlc Basin consist of mudstone, siltstone, and sand- .. 
stone,. with minor conglomerate ... The following petro- · 

_ logic and rnineralogic descriptions of those formations 
are shortened from Van HC>uten (1969). 

The Stockton Formation consists mainly of well-
sorted arkose with subordinate, poorly sorted conglom-
erate and mudstone. The arkose and. conglomerate are 
cemented with silica and· calcite. and consist of quartz 
(50 to 70 percent), feldspar (15 to 40 percent), subordi-
nate muscovite, chert, and metamorphic rock fragments, 
minor biotite and chlorite; and hematite with magnetite 
cores. The conglomerate consists of quartz, feldspar, 
metamorphic rock, and shale clasts in a poorly sorted 

3 

~at.tnno ahalo . 
. siltstone mudstone sandstone: shale 

atkosic sandstone, siltstone, shale, conglomerate 

arkosic matrix. The mudstone contains much illite, mus-
covite and feldspar. Sodic feldspar predominates over 
potassic feldspar. 

The Lockatong Formation consists of cyclically de-
posited sediments·· recording . repeated expansion and 
waning of an extensive lake. Som.e of the cycles are repre-
sented by rocks deposited, in part, by chemical precipita-
tion. These include gray to black dolomitic mudstone and 
marlstone, carbonate-rich argillite ·consisting· of analcime 
(35-40 percent) with albite, dolomite, calcite"illite, chlo-
rite, and localized lenses. of crystalline calcite and pyrite. 
The rocks deposited during other cycles are predominantly 
detrital and include black . pyritic shale, carbonate~rich 
mudstone and calcareous · argillite. · Mineralogically these 
detrital rocks consist mostly of. sodic feldspar, potassic 
feldspar, illite, muscovite; chlorite, calcite and quartz. The 
pyritic . shale can . have organic carbon concentrations as 
high as 5 percent (Turner-Peterson, 1980). 

The· Brunswick Group sediments consist mostly of 
reddish-bro.wn.feldspathic mudstone and micaceous silt-
stone with some claystone and fine-grained sandstone. 
The percentage of quartz ranges. from 10 to 30 percent 
iri the mudstone to 50 to 75 percent in the siltstone. For 
both mudstone and siltstone, the total offeldspar, illite, 
subordinate. chlorite, and .hematite· coatings on · grains is. 
less than 15 percent. Molds of dissolved glauberite, now 
filled with calcite and barite, are common. Beds of g~ 
sum are locally present in the subsurface. · 

In addition to small bodies of conglomerate, which 
occur in all of the Newark Basin sedimentary formations, 
substantial bodies. of conglomerate· ue along· the western 
margin of.the basin .. These reach widths of·as much as 3 
miles in Hunterdon County. The clasts are predominantly 
rounded Paleozoic quartzite pebbles, but angular Paleozoic 
limestone clasts predominate locally; Clasts of Proterozoic 
gneiss predominate in only a very few patches. 
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GROUND-WATER CHEMISTRY 

The chemistry of precipitation·•at Washington Cross-
ing State Park (table 2) is presented here for illustration 
purposes, and is . probably :representative of precipitation 
elsewhere in the Newark Basin. Precipitation at the park, 
like most precipitation, is a dilute, acidic, oxidizing solu~ 
tion. The chemistry of precipitation is controlled by · dis-
solved atmospheric gases (such as oxygen and carbon 
dioxide), natural and anthropogenic airborne particulates, 
and other natural and anthropogenic inputs. Although spe-
cific conductances greater.than 100.micmsiemens per cen~ 
timenter (µS/cin) have been reportedin urban areas, values 
less than 50 µS/cm are more ponnal (Hem, 1985), Atmos-
pheric carbon dioxide produces a pH of about 5.7 in.rain-
water. Human activites . have increased the acidity of 
precipitation in New Jersey. 

Table 2. Water quality characteristics. of precipitation at Washington 
Crossing State Parle, Mercer County, New Jersey. . .· . 

[µ.Siem, inlcroslemens per centimeter, based on samples collected weekly through 
1990 (National Alinospherlc Deposition Program, 1991)) . 

pH. Solute cOD<Olllration 
(s1andar!I) tivity .(milligrams per liter) 

(flS/an) Ca Mg K Na· NHi N03 a so. 
Minimum 3.86 5.5 .0.01 0.005 0.003 0.014 0.03 0.21 0.06 0.45 
Median 4.32 26.1 0.09 0.032 0.016 0.123 0.28 1.75 0.21, 2.16 

Maximum 6.44 84.6 Q.55 0.341 0.135 2.290. 1.ll 7.96 3.74 7.14 

As water from precipitation percolates from the land 
surface through the unsaturated zqhe and flows through the 
ground-water system, it generally becomes more alkaline, 
mineralized, and reducing by chemical interaction with the 
materials it contacts. The median values of alkalinity, spe-
cific conductance und dissolved oxygen for ground waters 
of the sedimentary units irfthe Newark basin (tables 3, 4, 
and 7) are consistent with this. The median pH for precipi~ 
tation is 4.32, equivalent to no. or zero alkalinity. in the 
ground water the median alkalinity is 134 milligrmns per 
liter. The specific conductmce (µS/cm) is an indicator of 
the amount of dissolved material. It increased froni a me-
dian value of 26. l µS/crri in the precipitation to 417 µS/cm 
in the ground water. Rain water in direct contact with the 
atmosphere• has. a dissolved . oxygen concentration which 
varies from approximately·14 milligrams per liter at O °C 
to 8.5 milligrams per liter at 25 °C (American Water 
Works Association, 1975). For the Newark Basin 
ground water . samples, the mean concentration of dis~ 
solved oxygen is 2.7 milligrams perliter; it is thus less 
oxidizing (more reducing) than rainwater. 

. Water-quality chatacteristics of all the Newark 
Supergroup samples collectively, and for· wells in the 
Stockton Formation, Lockatong Formation, and Bruns-

7 

wick Group separately, are in tables 3 and 4. Location 
and construction information on wells is in table 6 (at 
end of report) and figure 2. Chemical analyses of water 
from each well are in table 7 (at end ofreport). 

In general terms, ground waters in sedimentary bed-
rock of the Newark 13asin are somewhat oxidizing, 
slightly-alkaline, fresh (less · than 1000 mg/L total dis-
solved solids), noncorrosive, ancl hard. In order of de-

.. creasing niedian abundance, the measurable cations are 
(1) calcium, (2) sodium, (3) ~nagnesium, (4) potassium, 
(5) strontium, (6}barium, (7) 'zmi::, (8) lithium, (9) iron, 
(10) manganese, and (11) arsenic.The anions are (l} bi-
carbonirte, (2) sulfate, (3) <::hloride, (4) nitrate plus ni-
trite, (5)tluoride, (6) orthophosphate. 

Piper diagrams (fig. 3) were usooto classify the wa:.. 
. ters of the Stockton, Lockatong, and Brunswick in terms 
of their major and minor cations and anions. In all three 
formations · · calciurh-magnesium~sodium bicarbonate 
type · waters dominate; calcium sulfate ·type waters are· 
subordinate. Calcium sulfate·type waters are associated 
with high .dissolved solids.in the Brunswick Group for-
mJtions (fig. 4). Some sodium chloride type waters 

. were also present in the .Brunswick Group and Stockton 
Formation'. A few samples from the Lockatong Forma-
tion were sodium·bicarbonate type water. 

The differences in ground-water quality among for-
mations (tables 3, 4, 7; fig. 5) are re1ated mainly to differ-
ences in their rock and mineral compositions. Some of the 
more obvious differences based on median concentrations 
are: (1) Waters from the Brunswick Group sedimentmy 
rocks are hardest and highest in calcium, magnesium, chlo-

1400 
Brunswick Group 

r=.94 * 1200 * * 1000 
Cll 
.§. 800 * 

* * .!! 600 * :fl! 
::I *** (/) 400 * * * 200 -0 

0 500 1000 1500 2000 2500 

Conductivity (uS/cm) 

Figure 4. Scatter diagram showing dissolved sulfate and 
conductivity for ground water samples from the sedimen-
tary rocks of the Brunswick Group, New Jersey. 
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Table 3~ Statistical summafY of water .quality characteristics for wells in the ~ewark·~upergroup s~entary rocks . =;=~wmr+ , ............... kingwa.ter -dard; µidcm,"mlcrosilmens per centimeter,~; milligrams per . 
liter, µg/L; micrograms per llleJ1, •·, po data available] . ... I I , . . , • I · · . Number I " · . I Maximilin cbrit;unin!int level•·•.· 

Characteristic or consti nt · of. Minimum· ' 25th· - Median , 75th , · Maximum ards ·. · · 
S I- .· . percentile pen:entile · ... ' percent ·. ·· . 

amp es I · \ .exceeded 
Characteristics 

· Temperature (C) 
Specific Conductance (us/cm) 
Oxygen, dissolved (mg/L) 
pH (standard units) . . 
Field Alkalinity (mg/L as CaC 
.Solids2. dissolved (mg/L) 
· Corrosivity (pH units )3 _ 
Ha~s. (mg/L as CaCO) 

Mltjor and Minor Dissolved Co 
Calciwn 
MagnesilJlll 

·sodium 
Potassium · 
Chloride 
Sulfate . 
Fluoride 
Silica , 

147 
147 
147 

· 148 
147 
147 
142 

.. ···-, . 147 
tu~ts cmi/L> .. 

· 147. 
147 
147 
147 

·. 147 
147 
44 

147 
Nutrients, Dissolved (mg/L). \. 

Nitrogen, NH3, (as N) . , .S4 
Nitrogen, NO2; (as N) S5 . 
Nitrogl!ll. NH3 + Organic, (as N) 54 
Nitrogc;n, NO2+NO3, (as N) S5 · 
Nitrate, [NQ2+NO3]-[NO2], (as -_ SS 
Phosphorous Ortho, (as P), .. 49 

· Phosphorous, (as P) · · · 4_0 
Trllal Minor-Dissolved .Cons tuents.(!Jg/Lf, · · 

Aluminum · . · · . · . · S.7 
Arsenic 43 

· ·· Barium · t19 
Beryllium · ·· 119 
Cadmium 147 · 

. ChromiQl]l 43 
. Cobalt .. · 119 

.Copper 147 
. Iron 147 · 

Lead 147 
Lithium 121 ·. · 
Ma!lgaliese 147 · · 

'Meri::ury 43 
Molybdenum 119 
Strontium · 119. 
Vanadium · 121 
Zinc 148 

9.S 
140 
. <0.1 s.s 
'21 
106 
.· -3.86 

12 

2.S 
· 0.27 

2.1 
0.4 
1.7 
1.1 
0.01 

11 

0.01 
0.01 
Q.2 
0,l 
0.1 

. 0.01 
0.01 

<10 
<l 
<2 
<O.S. 
<l 
<:l 
<3 

<10 
<3 

<10 
.<4, 
<l. 
'·0.1 
<10. 
so 
<6 
<3. 

Organic Constituents 
Cad>on,;Organic, (mg/L, as C) 

· - Phenols Total, (Jlg/L) · · · 
··43 . ,. 0.3 
38 <l 

. ' 

12.S 
342 o.s 

7.1 
101 
259 
. ·. -0.68. 
140 

3S 
10 
12 

1 
10 
22 

0.1 
19 

0.01 
0.01 
0.2 
0;29 
0;33 
0.01 
Q.02 · .. 

do 
. <l 

34.S. 
<O.S 
<l 
<l 
<3 

<10 
<3 

<10 
9 

<l 
· .· 0.1 
·<10 
221.S 
<6 

9 

0.7 
<l 

· 13 
417 

2.7 
7.6 

134 
316 

-0,23 
180 

, 45·. 
1S 
lS 
1.3 

16 
36 

0.1 
22 

0.01 
0.01-
0.3 
l.S 
1.6 
0.02 
0.04 

<10 
2 

110. 
<O.S 

. <l• 
<l 
<3 

<10 
7 

<10 
20. s 
0.1 

<10 
430 
<6 
22 

17 
2040 

. 14.7 
9.3 · · 

338 
1S40 

1.04 
1100 

36S 
69 

270. 
6.6 

320 
1200 

1.4 
4S . 

0.021 0.28 
O .. Oli 0.02 o.s !.. 1.1 
3.0 I 7.6 
3.0 \ 7.4 
0 .. 0S1 0.16 Q.061 .·· 0.3 

I .. 38;5 -- 1

1 

.30 
19' 

. ·j;oo·<i>. :/\1 12Q<f :<l . 3 
<l S . 

~. I 2~. 12'1 . ,, 11000. 

]
½g \. l~· 
SS · I l~QO. 

0.1 0.3 
· 10 170 · 
712.5 ilOOO 

2S 
1100 

6,S08.S(,1) • 6.1 <6.S, 3.4 >8,S 

SOO(s) 13.6 · 
-1 to l(s) . . 3 ~.2 <-1; 0 >l . 
S0-2SO(i) . 3.4 <SO, 20.~ >2S0 

S!)(s) 8.S 
.. 

2SO(s) 0 
2SO(s) · 8.2 
4(P) i> 

.' 

l(p) .. 0 

l0(p) .. •· 0 
J0(p) ·0 

.·• 

so-~•) 0 . 
SO(p) . 0 

2000(p). ·O 

S(p) 0 : 
lOO(p) 0 

1300(p) -·· ,· 300(1)· . '.14,S 
lS(p) 0.7 

S0(s) . 27 
2(p) 0 

SOOO(s) 0 .. 

f 
l Analyses. from wells sampled tw. i were averaged into one value and are counted here as.· e si' pie. · . · · ·. ·. . · . · 
2 Product of constant derived using linear regression analysis and specific conductance. · • . ·. · • • · · ' '· ·· 
3 pH unit be.low or above Ca.C03 s ion def'ute\i as zero using the Langelier Index (Ainefican ~ater_W~)lts A~sociafion, 1975): . 

. • . . ,. - ···. I .... ·\ . ·., 

.!. .. 



Table 4. Statistical summary of watel" quality characteristics for wells in the Brunswick Gp., Lockatong and Stockton Fms. 1 
[ water standards; er liter; •·, no data available] 

Drinking water standards 
Characteristic or constituent ' Number Min" . 25th Med" 75th M . maximum ntaminant level 

of Sample nnum percentile ian percentile axnnum p:prnnaiy percent 

BRUNSWICK GROUP SEDIMENTARY ROCKS 
Characteristics · 

Temperature (C) • 94 
Spectfic Conductance(us/cm} 94 
Dissolved Oxygen (mg/L} 94 
pH (standard units) 95 
Field Alkalinity (mg/L as CaCO3) 95 
Solids2, dissolved (mg/L) · 94 
Corrosivity (pH units )3 93 
Hardness (mg/L as CaCO3) . . 94 

Maior_and Minor DissQlved Constituents (mg/L) . 
C'alc1um · 94 
Magnesium 94 
Sodium 94 
Potassium 94 
Chloride 94 
Sulfate 94 
Silica 94 

Trace and Minor DissQlved Constituents (µg/L) 
Barium 
Iron 
Lithium 
Manganese 
Strontium 
Zinc 

LOCKATONG FORMATION 
Characteristics 

71 
94 
71 
94 
71 
94 

Temperature (C) 22 
Specific Conductance (I.ts/cm) 22 
Dissolved Oxygen (mg/L) 22 
pH (standard units). · 22 
Field Alkalinity (mg/Las CaCO3) 21 
Solids2,.dissolved (mg/L) . 22 
Corrosivity (pH urutsp 20 
Hardness (mg/L as CaC03) 22 

Major and Minor Dissolved Constituents (mg/L) 
C'alcium . 22 
Magnesium 22 
Sodium 22 
Potassium 22 
Chloride 22 
Sulfate 22 
Silica . 23 

Trace and Minor Dissolved ConstituentS (J.lg/L) 
Barium 21 
Iron 22 
Lithium 21. 
Manganese 22 
Strontium 20 
Zinc 22 

STOCKTON FORMATION 
Characteristics 

Temperature (C) 29 
Specific Conductance (µs/cm) . 29 
Dissolved Oxygen (mg/L} 29 
pH (standard units) · · 29 
Field Alkalinity (mg/L as CaCO3) . 29 
Solids2, dissolved (mg/L} 29 
Corrosivity (pH units)3 29 
Hardness fmg/L as CaCO3) 29 

MaJor and Minor Dissolved Constituents (mg/L) 
C'alcium 29 
Magnesium 29 
Sodium 27 
Potassium 29 
Chloride 29 
Sulfate 29 
Silica 29 

Trace and Minor Dissolved Constituents (µg/L) 
Barium 25 
Iron 29 
Lithium 25 
Manganese 29 
Strontium 25 
Zinc 29 

9.5 
155 
<0.1 

6 
21 

117 
-3.09 
13 

3 
1.4 
2.1 
0.4 
2.!I 
1.1 

11 

<2 
<3 
<4 
<l 
50 
<3 

10.5 
221 
<0.1 

6.6 
61 

167 
-1.74 
12 

2.5 
1.2 
7 
0.8 
1.7 

10 
13 

10 
<3 

6 
<2 
78 

7 

11.5 
140 

0.1 
5.5 

21 . 
106 

-3.86 
21 

7.8 
0.27 
7.8 
0.8 
3.3 
5.1 

11 

26 
<3 

4 
<l 
71 
<3 

12.5 13 
374 450 

0.70 2.9 
7.4 7.6 

112 141 
283 340 

-0.51 -0.19 
160 200. 

40 50 
12 16 
12 15 

l 1.3 
12 18 
29 44 
.19 22 

27 79.5 
<3 60 
18 24 
<l 2 

225 530 
6 18 

12.5 13 
336 447 

0.2 0.5 
7.2 7.6 

93 151 
254. 338. 

-0.77 -0.29 
130 155 

30 46 
7.8 11 

12 27 
1.5 2.7 
6:2 11.5 

17 41 
20 26 

33 73 
7 · 19 
9 16 

11 26 
240 460 

12 30 

12.5 13 
287 346 

1.0 2.9 
6.6 7 

85 104 
217 262 

-1.73 -1.06 
120 140 

27 36 
10 13 
9.1 13 
1 1.3 

11 13 
18 23 
19 23 

135 160 
<3 6 

6 8 
<1 4 

168 290 
11 21 

s:second exceeded 

13.5 14.5 
632 2040 

5 14.7 
7.8 9.3 6.5-8.5(s) 3.1< 6.5, 2.1> 8.5 

161 338 -- --
478 1540 500(s) 19.i 

-0.02 1.04 -1 to l(s) 22.5 <-1; 0> l 
280 1100 50to250(s) 1.1< 50, 26.6>250 

73 365 
21 69 
27 270 . 50(s) 7.4 

1.9 6.6 --
32 110 250(s) 0 
78 1200. 250(s) 11.7 
25 45 

205 1100 2000~) 0.0 
22 11000 300(s 13 
33 100 -- --
46 1600 50(s) 24 

925 11000 -- --
50 740 5000(s) 0 

13.5 17 
585 900 

2.5 7.5 
1:1 8.8 

220 321 
6.5-8.5(s) 0<6.5, 9.1 >8.5 

442 680 500~) 4.5 
-0.06 0.54 . -1 to (s) 31.8.<-l, 0 >l 

220 350 50-250(s) 9.1< 50, 13.6>250 

55 79 
21 37 
35 140 50(s) l}.6 

4.7 6.6 
26 70 250~s~ 0 
62 135 250 s 0 
34 42 

153 1200 2000w 0 
260 2900 300(s 19 
25 96 --

260 790 50(s) 43 
520 730 
170 1100 , 5000 s 0 

13.5 16.5 
400 808 

5.1 7.7 -- --
7;6 8.6 6.5-8.5(s) 13.7< 6.5,3.4> 8.5 

145 177 --
302 618 · 500(s) 3.4 

.-0.29 0.808 -lto l(s) 69 <-1, 0>1 · 
170 200. 50,.250(s) 6.9 <50, 0 >250 

43 47 
16 25 
15 155 50(s) 3.4 
1.7 3.2 --

21 130 250(s) 0 
37 94 250(s) 0 
26 29 

220 390 2000w 0 
17 1200 300(s 11.l 
9 47 -- --

40 500 50(s) 18.5 
423 580 -- --
43 140 5000(s) 0 

l Analyses from wells sampled twice were averaged mto one value and are counted here as one sample. 
2 Product of constant derived using linear regression analysis and specific conductance . · 
3 pH unit below or above CaCO3 saturation defined as zero using tlie Langelier Index (American Water Worlcs Association, 1975). 
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ride. lithium. and strontium. They have higher extreme 
dissolved solid. sulfate. and iron values; (2) Waters from 
the Lockatong Fonnation are highest· in potassium, 
diWll, ~. iron, . and 111311ganese, and lowest in .dis-
solved oxygen and chloride. (3) Waters .from the 
Stockton Formation are .highest in barium .and lowest in 
pH, dissolved solids, Langelier Index· (most corrosive), 
sodium and lithium. The . highest bariWll concentration. 
however, is from a sample from the Lockatong. Alsc>. 
the interquartile ranges (25th to. 75th percentile). of most 
constituents and total dissolved solids are generally 
much lower in the Stockton than in the other formations; 

In a formation with nearly homog~eous hydraulic; 
lllineralogic, and chemical properties, water would approach 
an · equililxium ·composition. · Most·. fonnations. inclw:Jing 
those of the Newarlc: Basin, are. not homogeneous. however, 
and a characteristic range of compositions is the nomi. 

IIigh concentrations of certain ground-water . consi;; 
tuents or characteristics are sometimes aerially clustered. 
This is .because hydrogeologic .conditions associated _with 
.th¢ high concentrations may be of a limited aerial extent. 
As an example; wells 58 throqgh 65 in North BJ1JRSWick 
Township (table 6. at back of report) fonn a cluster of high 
iron and manganese concentrations in the· Brunswick 
Group .sedimentary rocks (table 7, at back or report). This 
observation indicates that high iron and manganese are 
probably common in this. township. 

Previous worlcers. have noted an increase in total dis-
solved solids and a declirie in water quality with well depth 
in the Newark Basin (Kasabach; 1966; Anderson, 1968), 

·. but .this is not apparent ~in relationships between well 
depth· and conductivity (fig. 6). Conductivity reflects the 
concentration of numerous. dissolved ions such as· sulfate, 
sodium.· and·· chloride. The· expected relationship between 
welldepth and conductivity in the Bnmswick sediments 
and Lockatorig Formation. is weak or nonexistent.· For all 
wells in the Stockton Formation. there is a. significant pqsi-
tive correlation coefficient 6f r = 0;61; however, .if the 
· deepest well is not considetw; r becomes 0.02. which indi-
cates an insignificant correlation. 

One· possible reason for the lack. of· correlation be-
tween well depth and conductivity might be. a low correla.; 
lion between well depth and depth the highest yielding 
fractures. Wells in· Newark Basin bedrock• are gen~y 
cased through the unconsolidated overburden .and draw 
water from an open borehole in bedrock. The borehole 
thus . acts as . a . mixing chamber for waters drawn into it 
from various depths. The quality of water is therefore a 
function of the quality and quantity· of water being drawn 
from different depths. Only .where the highest yielding 
fractures are known· to be near the bottoms ·of the wells 
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Figure 6; Scatter diagrams showing conductivity and 
well depth for ground~water samples· from the Newark 
Basin sedimentary units in New Jersey. 
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can well depth be used to investigate the telation be-
tween depth and. conductivity or· dissolved I solids con-
centration. I ; 

·· In an. alternative interpretation, th~ relahonship be-
tween wen depth and dissolved soli~ may be shown 
more clearly in the local studies of Kas/lbacti (1966) and 
Anderson (1968) than in this regional study !because the 
overall relationship is marked by regi6nal v~bility in 
the depth of major water-producing fractures!. 

I I 
i 

i 

Nineteen of. the .. wells u. sedl. ,fa this surve·y. were .sam-
pled twice. Analytical values varied with time through a 
considerable range. For example, for.total dissolved.solids 
12 pf the sample pairs vari~ py less. than 10 percent, 3 by 
more than 10 but less than 20 percent, and 3 by greater 
than 20 percent. . H all the vJriabies that can affect water· 
quality remain the same, thel analytical results should be 
similar. Without reviewing i;pecific information such as 
pumping rates, rainfall, and sciisonality, it is. difficult to de-
termine why results are not a1J..ays similar. 

I . 1 . 

DRF~NG WATER STANDARDS 
Ground-water quality in the sedimei{tary fbrmations of Barium 

the Newarlc Supergroup in New Jersey is generally good, but . · . Barium levels greater than! 1 · mg/L are reported in Szabo 
locally may require treatment for undesirilble characteristics and 2.apec:m (1987), but DOn<r exceed the present primary 
and. constituents. ~tate-recommended ~df'Y drinking drinking water standard or maximum allowable concenlration 
waters~ are exceeded far more _ot tluyi the health- level of 2.0 mg/L. A reporte.d !barium concenlration .of 2.13 
based pnmary standards (NJ.AC. 7.10:-1.1 through 7.3). mg/Lin Hunterdon County was investigateq by the DEP in 
1An excellent·summary of.federal and state drinking water 1988. Barite(BaSO4) mineralibtion occurs locallythrough-
standards, water testing, and water t:reauhent is in Shelton out the Newarlc Basin {Dombtoski; 1980), and presumably 
{1991) .. Muck of the :information on s~ (below) is accounts for most of the bariujn in ground water. However, 
from that reference. ' i anthropogenic &Qurces are also possible. 

PRIMARY DRINKING WATER STANDARDS Lead I Primary drinking water standard~ targ~t contami~ The highest lead concxmtration m this study is 16 
nants that, in the judgement of the Cojnmi4ioner, may parts per billion from a well ]in the Brunswick Group. It 
have an adverse affect on the health of persons: These barely exceeded the primary drinking water action level of 
standar. ds, at :a m.inimum, apply to pub. l~.c watbl .r supplies. 15 parts per billion. ! · 
Radionuclides . j. SECONDARY DRINKIN9 WATER, STANDARDS 

Naturally occurring radionuclides i exceed primary Secondary drinking watet: standards are recommended 
drinking water standards in a small percentage! of the sam- standards that protect the public from characteristics and 
pies. A study ofnatural radioactivity in the ground water of constituents that affect the Jsthetic quality of the water 
the Newarlc Basin by Szabo and 2.apec:m ~1987)1 showed that (for· example, its appearance, I taste or odor) .. Undesirable 
uranium enrichment occurs in black inudstones fear the con- characteristics and constituen* in water are treated in pub-
tact between the Lockatong and,Passaic F~atipns, and that lie and private water supplies using various · systems. 
co01plex hydrogeochemical relationshi~ control the ra- Analyses ex~g the secobdary drinking water stand-
diQDuclide content of ground water. Gross al~-particle ac- ards, compiled from tables 3 abd 4, are in table 5. 
tivity · and 226tadium concentrations in water ate ultimately [ 
ie1ated to uranium de.cay within the water imd within the sur- Corrosivity. . , 
ioundirig sediment, respectively. The,penientagb of analyses Corrosivity and scaling !potential are measured us-
exceeding ac1ioal and recommended radi6activi~ standard$ ing the Langelier Index, a calculation that uses pH, alka-
in the Newarlc·Supergroup sediments (moclifiedi from Szabo linity, calcium concentration! total dissoived solids, and 

· j water temperature to detenhine if calcium carbonate. 
and~ 1987) in New Jersey are: : . will dissolve or precipitate (¥1erican Water Works As~ 

I sociation, 1975). Normally acceptable corrosivity ranges 
~-~--~~--s-tan_da_rd_-;---P.....,erc-e-nt- between slightly conosive (-1 pH unit) and slightly 'encrust~ 
, Characteristic Number of (picocunes exc~eding. . . 
· or constituent samples per liter) staiidard ing ( + 1 pH unit), If the water is too corrooive ( <-1 ), it can 
Gross ;iiph11 259 15 s.s corrode plumbing systems, rel hannful metals such as 
226 Ra 177 51 ~-9 leadandcopper,andshorten.thbl lifeofwatersystems .•. Hthe 
Uranium 69 3<r 3.3 water is slightly scaling (0 to + 1), calcium carbonate will 
istandard for 226 Ra+ 22SRa 2R.ecomm~nded Jtandard precipitate out and encrust die insides of plumbing sys-

. [ terns with· a protective coating. If the Langelier Index is 
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Table 5. Percentages of samples exceeding secondary drinking water standards. · 
. . 

[mg.IL, milligrams per liter; LI, Langelier Index] 

· _ -•·.. · - · Rnm-u&iclc Gtoup 
Secondary __ •- ._ - · I .atka1Wlg EaDDalim;i Stacktoc Ea,.;,,atillD All scdimcillii!J' met 

Characteristic drinking_ w __ ater N_um ____ be_ r_ - _Perce!}t or cortstituelif standard (mg/L) _ of . exceeding 
· · - - samples standard • 

Corrosivity {LI) 
Hardness 
Iron 
Manganese 
pHt 
Sodium 
Solids, dissolved 
Sulfate 

l'See glossary 

-lto.l 93 _ 22.5<-l, O>l 
50to250 - · 

0.300 
0.05 

6.5 to 8.5 
50 

500 
250 

94 
94 
94 
95 
94 
94 
94 

U<50, 26._6:>250 
13 
24 

3.1<6.5, 2,1:>8,5 
7.4 

· 19.1 
11.7 

Number 
of __ 

samples 
22 
22 
22 
22 
22 
22 
22 
22 

greater than l, too much scale canbuild up. This will impede 
· the flow of water and degrade the heat conducting ptop!lties of 
boilers and water . heateIB'. The Stocktoo Formation has the 
highest percemage of wellwater ~les coosidered too corro-
sive (6<J percent <-"l). Inc:omparison, the BrunswickGroup has 
22.5 percent <-land the l.ockatong _ Formation 31.8 -per-
cent< -1. None of the samples were too encrusting. 

Hardness 
Hardness ismainly the result of calcium and magne-

siurri dissolved in water. High hardness affects lather.for-
mation in soaps and can indicatea potential scale problem 
in hot water heaters and boilers. Calcite (CaCOJ) and dolo-
mite ([Ca.,Mg]COJ) are common minerals that contribute 
clllcium and ~gnesium to water as. they dissolve. _Irr_ this 
study 26.6 percent of the wells in the BrunswICk(}roup, -
13.6 percent of the wells in the Lockatong _Formation, •-and 
6.9 percent of the wells in the Stockton Formmion. were 
found to have high hardness (>250 mg/L). · 

Iron and Manganese 
Iron and manganese generally occur together because 

they have similar chemical properties. Some manganese 
generally substitutes for iron in iron-bearing mjnerals. For 
example, pyrite (FeS), biotite (hydrous iron alUllllllosilicate), 

· and some pyroxenes and amphiboles all contain iron with 
some manganese .. -· Generally, _the lower the concentration of 
dissolved oxygen in Water, the higher the concentrationof 
dissolved iron and manganese~ When iron atld manganese in 
water come into .contact with oxygen; they precipitate and 
may leave redand black stains.on laundiy and l)lumb,ing fix-
tures. High iron and manganese levels affect the taste of the 
water. Well water fromthe Lockatong Formation has the 
lowest overall dissolved oxygen content. and the highest per-
centage of wells exceeding the iron -standard (19 percent) · 
and manganese standard (43 percent). Excessive iron M,d 
manganese are alS() encou~tered in the Brunswick and 
Stockton Formations. 

Percent Number Percent· Number ·Percent 
exceed~ of exce~ of exceed~ 
standa samples standa samples standa 

31.8<-l, O>_l 29 69<1,0>l 144 31.2<-l,0>12 
9.1<50, 13.6>250 29 6.9<50, 0>250 147 3.4<50, 20.8>.150 

. 19 29 lLl .. 147 14.5 
43 29 18.5 147 26.9 

<6.5; 9.1>8:5 29 13.7<6.5, 3.4>8.5 148 6,1<6.5, 3.4>8.5 
13.6 29 3.4 147 8.5 
14,5 29 3.4 • 147 13.6 
0 29 0 147 8.2 

Sodium_ 
SodiiJin occurs in many rninerals, for example halite 

(NaCl)._-and the plagioclase _feldspars (sodium-calcium-
aluminosilicates), High sodium can have an adverse 
health impact on people with high blood pressure and 
other sodium-sensitive ailments. The :Lockatong Forma-
tio11 ha.s the -greatest percentage of wells with .values 
above the_ drinking water standard- (13.6 ·percent), fol-
lowedbythe BrunswickGroup (7.4 percent) and Stock-
ton Formation(3.4 percent). _ · 

Total Dissolved Solids 
Total dissolved solids is a measure of the amount of 

dissolved material in.the water. The coricenttation of 
dissolved · solids can be measured directly or_ estimated 
from the conductivity value, It is ageneral indicator of 
the overall quality of the water, and high levels can re-
duce the life -of hot water heaters. The total dissolved 
solid ccmterit of ground wate~ is mairily afunction of the 

· easewith\vllich the minerals in the aqtiifercan be dis-
soived, and the residence time of the grolllld_ water. The 

· percentage ofwells drawing water from the Brunswick 
Group, Lockatong Formation and Stoc;kton _- Formation 
that exceededthe drinking-water standard areJ9.l,4.5, 
and 3.4 respectively.In.the Brunswick Group, the total 
dissolved solid concentrations are related to high Sul-
fates(fig. 4). . . 
Sulfates 

Sulfin'-bearing minerals such as gypsum (CaS04.2fuO) 
and pyrite. (FeS) can increase the sulfate_ concentration in 
ground water when they are dissolved. High sulfate levels 
i": wa~r lead to scale formationinboilers and heat ex.-
changers, affect the water's taste, and canhave a laxa-
tive effect. In this study, only wells drawing water from 
the Brunswick Group (11.7 percent) have sulfate con'.' 
centrations _ exceeding . the secondary standard · The 
Brunswick Group rocks have_ localized deposits of gyp-
sum, a sulfate mineral. 
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Table 6. Records of bedrock weus·in NewarkBilsin, NewJei'sey for which water analyses areavailable. 
[Well nilmber coqesponds to w.ells located on figure 2 and cited elsewhere' in report; altitude of land surface, above sea level; depth of well, below· land swface; 

. top of open interval, depth below liutd surface; bottom of open iitterval, depth below iand sµrface; primary use ofwater,·C= commercial, F = fire, .H = domestic, 
I = inigatjon, N = industrial, P = pmlic suppiy; .R ::: ~reation; S::: litocl!:,T = institutional, U::::: unused; ·- data not availablej . ·· . 
Well Water·· OWSI Qmnty Municlpality 'Latitude Longililde Land Depth . Open interval Primary use 

· number Allocati~ · number . (degrees) (degrees)· surface (ft.) Top (ft.) .. Botl!>m of water 
pennit #. aititude (ft.) (lt) ·. 

BRUNSWICK GROUP SEDIMENTARY ROCKS 
1 . 23-02273 · · 30234 B~igen Cresskill Boro 40S621 73S748 40. 279 72 279 N 
2 23-0413S 3022i. l3eigen. EmelSQll l3oro 40S827 740104 35 478 76.6 · 47$ p 
3 . 2(H)()791 30225 Beigen Englewood City 40S3i6 735904 s . 3S4 13S • N .. 
4 . 30226 Beigen . NorwoodBoni .405940 . 73S624 30 300 41 I s ~25~9. 30231 Beigen 40S934 73S609 so 153 64 . 1S3 .· I .. 
6 43-0003i 30232 BC?lien .. . ~Boril .40S646 740438 70 .. 306 54 · 306 C 
7 23-04818 30034 Beigen Ramsey Boro. ·;410426 74083S 345 600 104 600 p 
8 46-00174 .30216 . Beigen: S()ilth Hackensack Twp 4Qs:m 740302 io 230 160 230 N 
9 30222 Beigen Teaneck Twp · 405407 740143. 10 363 116 3~ I. 

10 43-00022 ~0230 . Beigeri WyckoffTwp 410022 7410S2 · · 366' 3S2 44.2 :. 3S2 p 
11 26-04269 130090 .Essex Pairlieki Boro 405j15 741739 170 200 90 200 p 
12 25-127S5 1300S2 Essex Livingston Twp. 4047S7 742135 . 180 301 69.8 301 p 
13 .,· 26-04743 130082 · ·Essex Roseland BQro ' 404948 741833 2-10 450. p 
14 24-07347 190039 Hunterdon Alexandria Twp ... 403455 745905 460 192 42 192 s 
15 27-06454 190045 Hunterdon East ,Miwell'lwp . 402530· 744909. 290 160 50 ·. 160 H 
16 27-07104 190050 . Hunterdon 402633 744711 310 350 50 350 H 
17 27-02828 190046, Hunterdon 402543 7451S0 200 147 20 147 T 
18 24-1S044 190030 ilunterdon Flemingkln ~oro 403014 . 745157 180 510 82.S 510 p 
19 ·. 24-094il i90042 .Hunterdon . ·4029s1 . 745104 180 400 SQ 4(j() p 
20 ·. 

24-06082. 190016 Hunterdon Fnmch~ Boro · . 403112 750343. 130 688 300 688 · p 
21 ·. 190005 Hwtterdori '··- 403140 · 750335 140 . 286 4S 286 p 
22 24-14333 190017 Hwtterdon Kingwood ~.wp 402909 750032 · 480 450 so 450 H 
23 24-12391 190025 .. Jlpnterdon 403157 745834 .. 530 467 so 467 H 
24 24-16019 190061 Hunterdon· 402812 750259,- 460 400 50 400 H 
25 190009 Hun~n .· Lebanon Boro 403837 745004 240 222 93 ~- p 
26. 44:-00025 190012 ilmiterdon Milford Boro 403424 750548 100 100 p 
27 24-05461 190043 ·.·.· ·Hunterdon Raritan l°wP,, 402756 745150 145 300 40 300 I 
28 190032, Hunterdon 403215 74S024 120 502 44 502 N 
29 24-07201 190041. Hunterdon 

Readington f~ 402917 745212 180 400 52 400 N 
30 25-1807S 190065 Hunterdon 403304 744733 180 190 67 190 H 
31 24-03131 190064 Hunterdon 403730 744533 100 193 23 193 N 
32 24-11326 1900111 .. Hunterdon 403430 74S020 . 360 190 60 190 H 
33 24-12071 190019 Hunterdon 403S41 744824 330 ISO 67 ISO H 
34 2>17491 190063 :flunter!l<m Tewksbu,:y Twp :4641119 . 744446 200 230 107 230 T 
35 i90085 Hunterdon .. WestAuiwellTwp • 402143 745359 450 388 SI) 388· H 
36 27-06336 190051 ilwiterdoii .· .. ·-402128 74S434 400 200 40 200 H 
37 _ 27-Q(i112 · 1900S8. Hunterdon 402130 74S414 400 .400 46 400 H 
38 27-06721 1900S6 · Hunterdon 402239 745424. 430 345 so.s 345 ii 
39 27-06916 190054 ·· Hunterdon .. 402131 74S419 400 .322 SQ 3Z2 H 
40 ·27'-06760 190055 ' Hunterdon ·402055· 745S26 390 430 52. 430 H .. 
41 27-00171 190074 Hunterdon ' . 402341 745436. 290 107 30:3-. 107 c 
42 27-04956 190052 . Hunterdon 402146 745357 450 290 30. 290 H 
43 27-07097 190057 'Hunterdon· . " 402134 74S421 410 350 so 350 H 
44 27-05579 190053 Hunterdon· 

J{opewell B~ 
402i46 '745337. 360 193 42 193 H 

45 27-04973. 210277 Mercer. 402314 7446n 200 380 so 381) p 
46 210282 .. Meroer 402314 744622 230, 60 1.0 60 H 
47 ·. 28-100S8 210263. Mercer Hopewell 1!'1' - 402406 .. 74441S 200 120 51 120 H 
48 . 28-03764 210267. Mercer,· 402140 . 744340 214 400 ·. 37.S 400 C 
49 . 210088 Mercer' 402128 744613 179. 1S0 i6 150 u 
so 27-06942 210242 Mercer 402040 74463S 160 600 so 600 N 
Si 27-046iS 210244 Mercer 401846 ·74~ ·:ho 235 105 235 p 
52 27-07048 210253. . Me=' - ·402024 745103 290 .250 63 250. H 
53 210289 Mercer. . 4017S3 ·744335 220 300 12 300 u 
54 27-02563 210269' Mercer .Penningioii Boro · 401947 744750 200 272 43.3 272 p 
55 , 27-04196: . 210275 · Mercer. ... 401~05. 744736_ 200 300 8L2. 300 p :.·: 
56 25-03970 231072 Middiesex Ed~nTwp,; 403536 742228 80. 560 74 560 p 
57 25-04516 2310S5 Middlesex 403527 742223 80 532 40.2 532 p 
58 28-04791 231050 Middlesex N9rtbB~~ck Twp 402721 · 743031 ioo 234 26 234 I 
59 25-17373 231051 Middles&1il .· 402804 . 742,539 50 .·. 160 53 l(i() H 
60 · 28-11860 231049 Middlesex 402824 742751 110 175 so 17S I 
61 231083 Middlesex · 402630 7429S9 110. 409 20 409 u 
62 28-04~9· 231119 Middlesei .402621 743009 110 · 65 23.S 6S F 
63 28-05084 23i048 . ··Middiesex 402703 742928 120 74 · 25 74 H 
64 · 28~12317 231047 · Middlesex · 402602' 742910 . 110 ils so 85 I 
65 29-16276 231076 . _Middlesex. 402630 7429S9 liO ' 68 12 68. u 
66 25-21440 231053 Middlesex. Piscataway 1\vp · ·· 403110_ 742812 60 300. ss 300 I 
67 28-01429 2311)75 Middlesex· ~"°th B~~ick Twp <!02543 -. 743107 110 251 31.2 .·· 251 u 
68 230S31 - . ~ddlesex 402526- 743129 130 257 42 .. 257 N 
69 28'-06766· Middlesex. 402630 743206 · 130 18S so 185 C 
70 48-00074 · · Middlesex 402206 7437_11 · .60 . 280 40 280 p 

71 2S-12130 
. · 23Q340 .. Mlddl~x S~uth Plliinfiel!l 403555 . 742429 7S S00 97;3. 500 p 

72 26-04831 231054 Middlesex . ·Woodbridge Twp . 403503 · 741S42 20 300 so 300 C 
73 25-14520 270153 Morris .. Morristown Twp 404707 742839 300 265 67.8 265 p 
74 25-04545 270979 Morris' Passaic Twp 404038 · 742946 · 250 560 40 500 p 
75 26-04613 310033 Passaic Clifton City 40S247 . 7401120 80 408 so 408 N 
76 26-04825. 310034 Passaic . 40S047 7411;>1S · 180 300 50 300 I 
71 25-20242. 350017 ·· Somem~ Branchburg Twp 403530 744059 80 200 61 200 T 
78 25-06282 350009 . Somerset Bridgewatei;,Twp · 403437 743337· 100 556 39 SS.6 N 
79 25-03926 350020 Soniet11et 4034S6 743815 140. 506 34. 506 I 
80 350036 Sometset ,4036S2 743722 190 .. 120 20 120 H 
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Table 6. (cont.) Records of bedrock. wells. iq Ne~ark Basin, New Jersey for w.hich water anal Jes are available. 
[Well number corresponds to wells located on figure 2 Jd cited elsewhere in. report; altitude ofland swface; above sea 1bvel; depth of well, below land swface; 
top of open inteival, depth.~low land swface; bottom o( open ~terval, depth be.low land swfa~; primacy use of water, commercial, F =.fire, H = domestic, 
I= irrigation, N = industrial, P = public supply, R = recfll8tion, = stock, T = institutional, U = unused; -- data not avail~ble] 
Well Water GWSI County Municipalit~- Latitude Longitude - - l..and - ·1 Depth Open 

nwnber Allocation qwnber \ I (degrees) (degrees) surface (ft.) Top (ft.) 
pennit # I ] altitude (ft.) , 

BRUNSWICK GROUP SEDl~TARY ROCKS (cont!). . 
81 25-127~5 · 350018 Soinemet · Bridgewater,T,;;,.p 
82 25-17490 350021 Somemet Fllinklin Twp 
83 25-21995 350023 Soinemet I '1 
84 . 25-14233 350011 .Somemet Hillsborougl)Twp 
85 25-22435 350024 Someiset . i 'j 
86 28-14495 350026 Somerset MontgomerxTwp 
87 28-04605 350016 Somemet I '! 
88 28-09725 350019 Somerset . · . , 
89 25-12669 350034 Somemet Warren Twp] · 
90 390133 Union Lindj:i\ City i 
91 390102 
92 390119 
93 25-09083 390168 
94 26-02302 390251 
95 45-00268 390385 

LOCKA TONG FORM.-\ TION 
96 26-04217 . 30218 
97 26-04227 30219 
98 26-03836 30217 
99 26-04331 30220 

100 24-14494 190036 
I 01 27-06869 190023 
102 24,:10527 190035 
103 24-07700 - 190024 
104 190080 
105 27-04488 190060 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 

27-04517 
27-04214 
28-09577 
27-07262 
27-06992 
27-07969 
48-00030 

28-04388 
28>00247 

190059 
210028 
210261 
210260 
210266 
210281 
231081 
231118 
231065 

· 230936 
116 28-04393 230526 
117 28-06846 231046 
STOCKTON FORMATION 
118 26-04992 170005 
119 . 190015 
120 24-14404 190037 
121 27-04579 
i22 47°0000~ 
123 · 28-06196 
124 27000471 
125 28-05619 
126 · 27;oss19 
127 28-11785 
128 28-02507 
129 48°00016 
130 27-06890 
131 
132 .. 28-08874 
133 28~0040'1 
134 
135 
136 48-00018 
137 48-00019 
138 28~07735 
139 48-00005 
140 28-01886 . 
141 
142 28-16112 
143 28<01854 
144 28-16251 
145 23:03175 
146 28-00689 

.CONGLOMERATE 

190070 
190077 
210i37 
210243 
210087 
210264 
210265 
210262 
210189 
210268 
210248 
210146 
210188 
210194 
210198 
210286 
210287 
210271 
210205 
210247 
23l115. 
230792 
231063 · 
23.0801 
231114 
231116 

147 24-06788 . 190028 
148 24-01207 190069 
DlABASE BASALT: 
149 . 25-13895 . 2701!16 
WATCHUNGBASALT ,· \ 
150 . 27-07162 . . 210258 

Union 
Union 
Union 
Union 
Union 

Bergen 
Bergen 
Bergen 
Bergen 
Hunterdon, 
Hunterdon 
Hunterdon 
Hunterdon 
Hunterdon 
Hunterdon 
Hunterdon 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Middles.ex 
Middlesex 
Middlesex 
Middlesex 
Middlesex 
Middlesex 

Hudson 
Hunterdon 
Hunterdon 
Hunterdon 
Hunterdon 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Mercer 
Middlesex 
Middlesex 
Middlesex 
Middlesex 
Middlesex 
Middlesex 

Hunterdon 
Hunterdon 

Mercer 

Morris· 

Keni'lworth Boro I. ,i 

Mourtainsidb Boro. 
Ros~lleBorri 
sunirt Cit~ 

F.ngibwood cbity 
LeofaBon:J 

Palisades Paitc Boro 
Dela~are T"1) · 
Kingwood Th, 

RariianT~I 
West Amwell Twp 

.. i · '1 
I ii. 

EwirigTwp] 
Hopewell T-.yp 

I I~ 

Sou! B~Lck Twp 
! 11' 

j 
', I 

NorthBergeli Twp 
Dela~are T"1' 

: '·1 
I .· '! 

Stockton Boi'o 
WeslWindsorTwp 
EwiqgTwpl 
Hopewell B.oro 

· I • I Hopewell T-.yp 
i . "1 
I 111 

Hopewell T'tiJ 
II ·111 

Lawrence'fw 
I "i 

" 
I ,.i, 

Prin l Ti ceton Y/P 
West WindsJrt-.yp 

I "i 
"i 

I ::I 
Plainsboro T;wp 

I . "j 
Plairisboro TM' 

. . :i, 
' 

ain~ntol 
UniohTwp I 
Hop~well TYfP 

! .. i 
·MontlleTr 

i ·, 
I 

403304 
403001 
402852 
403021 
403239 
402438 
402509 
402630 
403655 
403726 
404027 
404106 
404046 
403854 
404201 

405419 
405221 
405125 
405048 
402929 
402731 
402756 
403006 
402153 
402148 
402150 
401553 
402406 
402355 
402217 
402042 
402300 
402312 , 
402150 
402258 
402218 
402301 

404800 
402502 
402829 
402545 
402425 
.401945 
401628 
402335 
402243 
402418 
402358 
402340 
402135 
401642 
401721 
401742· 
401740 
401927 
401949 

· 401945 
402008 
402029 
402022 
402043 
402059 
402026 
402100 
402053· 
402045 

403737 
403750 

405319 

4o2244 

18 

743527 
7430S8 
743004 
744343 
744147 
744314 
744142 
743749 
742941 
741623 
741644 · 
741719 
742104 
741603 
742136 

735809 
735920 
735955 
740024 
745621 
750033 
750032 
745402 
745204 
745220 
745218 
745012 
744548 
744726 
745050 
745200 
743330 
743304 
743601' 
743340 
743512 
743320 

740045 
750124 
74545.6 
745916 
745830 
743733 
744643 
744547 
744758 
744520 
744550 
744553 
744940 
744324 
744410 
744410 
744407 
743927 
743728 
743732 
743740 
743816 
743758 
743650 
743601 
743730 
743601 
743619 
743648 

745440 
745811 

742109 

744642 

30 
110 
110 
85 
60 
160 
110 
100 
280 
40 
85 
70 
140 
60 
295 

60 
10 
10 
5 
470 
530 
500 
420 
370 
390 
390 
123 
410 
360 
340 
210 
70 
90 
100 
80 
SQ 
80 

220 
260 
450 
310 
200 
60 
120 
200 
240 
360 
400 
220 
400 
80 
125 
120 
120 
60 
60 
60 
60 
6() 
60 
115 
97.6 
96 
97.1 
103.8 
120 

180 
380 

300 

280 

280 
330 
300 
480 
150 
200 
300 
250 

· 130 
223 
251 
290 
300 
350 
371 

230 
350 
200 
280 
480 
500 
175 
500 
200 
405 
200 
300 
277 
500 
100 
425 
221 
100 
325 
305 
.505 
342 

1.155 I. ·250 
280 
400 
278 
300 
67 
237 

'235 
275 
135 
250 
150 
408 
500 
286 
no 
301 
400 
205 
300 . 
503 
335 
297 
60 
443 
125 
250 
406 

475 
... I 148 

. 293 

350 

1.·. 

20 
50 
50 
60• 

. 60. 
50 
41.6 
50 
50 
32 
49 

43 
26 
97.8 

53.2 
58 
39 
70 
50 
50 
50 
50 
20 
30 
21 
33 
47 
50 
~I so 
25 
.42 
72 
26.5 
37 
67 

50 
26 
53 
200 
41.4· 
125 
42 
60:3. 
51 
50 
22 

50 
32 
50 
23.5 

56. 
43 
60 
35 
38.6 

31 · 
422 
100 
45.5 

76 
61.5 

19 

42 

, interval 
Bottoni 

(ft.) 

280 
330 
300 
480 
150 •· 
200 
300 
250 
130 
223 
251 
290 
300 
350 
371 

230 
350 
200 
280 
480 
500 
175 
500 
200 
405 · 

- 200 
300 
277 
500 
100 

425 
221 
100 . 325 
305 
sos 
342 

1155 
250 
280 
400 
278 
300 
67 
237 
285 
275 
135 

150 
408 
500 
I~: 

301 
400 
205 
300 
503 
335 

60 
443 
!'.25 
250 

475 
148 

_ 293 

350 

Primary use 
of water 

p 
I 
N 
H 
H 
H 
u 
I 
I 
u 
u 
u 
p 
p 
p 

T 
I 
R 
R 
H 
H 
H 
T 
H 
I 
I 
u 
H 
H 
T 
H 
N 
H 
C 
N 
u 
N 

N 
H 
H 
p 
p 
N 
H 
p 
H 
H 
H 
p 
H 
I 
u 
p 
p 
p 
C 
C 
C 
p 
p 
u 
u 
N u 
F 
u 
p 
T 

p 

H 



Table 7a. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey - major constituents 

[Well number as on figure 2; (mS/cm), microsiemens per centimeter; •·, no data] 

Well GWSI 
num- num-
ber bcr 

Date Temp- ·· Specific Oxygen pH Alica- Solids, Total Hardness Calcium Magne- · Sodium Potas- Chloride Sulfate Fluoride Silica Nitrogen Phosphorus 
erature conduc- dissolved standard linity (residue dissolved total dissolved sium dissol- sium dissol- dissol-· dissol~ dissol- ----.-----------~ 

Ammon Nitrate Ammon- Nn.. + Dissol- Ortho - , 
('C) (µS/cm) field (mg/Las 180°C), (calcu- as as ved (mg/L ved (mg/L (mg/L (mg/L (mg/L ia (mg/L) ia + N03 ved dissol-

CaC(n) disssol- lated) CaC03) CaC(n) (mg/L as Na) (mg/L as Cl) as SO4) as F) as Si(h) (mg/L) organic (mg/L) (mg/L) ved 
ved as Mg) as K) (mg/L) (mg/L) 

BRUNSWICK GROUP SEDIMENTARY ROCKS 
l 30234 03-05-86 13.5 400 3.8 7.8 
2 30221 03-05-86 12 404 l 7.9 
3 30225 03-07-86 13.S 232 5.2 8.3 
4 30226 03-05-86 11.5 365 6.4 7.9 

07°24-87 13.5 343 5.6 1.1 
5 30231 03-05-86 9.5 350 5.5 8.1 

6 30232 09-12-88 12 436 
7 30034 03-11-86 11.5 458 

03-02-88 11.5 493 
8 30216 03-07-86 12.5 1200 
9 30222 03-20-86 11.5 400 

09-10-87 15 440 
10 30230 03-06-86 11.5 550 

11 130090 03-12-86 12 1200 
12 130052 05-11-87 11.5 432 
13 130082 08-12-87 12.5 451 
14 190039 07-21-87 12.5 155 
15 190045 01-30-86 11 510 

16 190050 08-i7-88 14.5 362 
17 i90046 02-04-86 13 355 
18 190030 07-09-85 13 419 
19 190042 07-09-85 13.5 635 
20 190016 07-23-85 13.5 640 

3.9 
3.8 
3.3 

2 
8.2 
4.3 
5.5 

0.4 
3 
5 

7.8 
3.1 

3.9 
5 

1.8 
3.1 
2.7 

7.3 
7.7 
7.4 
7.8 
8.2 
7.9 
7.6 

7.8 
7.5 
8.1 
6.1 
7.4 

7.6 
7.8 
7.9 
7.6 
7.8 

125 302 
113 305 
15 175 

101 276 
98 217 259 

101 265 

160 
170 
78 

150 
140 
150 

141 256 330 210 
129 346 180 
124 272 373 190 
87 9W 400 

111 302 110 
112 240 333 140 
169 416 250 

101 9W 
110 234 327 
97 341 
31 106 117 

177 386 

148 230 274 
115 268 
146 317 
175 480 
119 484 

500 
170 
210 
55 

240 

150 
160 
200 
330 
210 

21 190005 07-23-85 13.5 353 0.2 
0.2 
0.2 
1.2 
2.7 

8. 108 267 
461 
521 
361 
302 
283 

140 
22 190017 01-29-86 12 610 

03-08-88 12 689 
23 190025 02-12-86 13 478 
24 190061 01-28-86 10.5 400 
25 190009 07-18-85 11.5 374 8 

9.1 321 
9.4 330 405 
9.3 211 
7.7 163 
7.7 140 

17 
8 

67 
190 
180 

52 8.2 
49 11 
26 3.1 
45 10 
47 5.6 
50 6.2 

56 
40 
43 

130 
20 
30 
44 

130 
38 
49 
14 
76 

46 
46 
40 
73 
51 

17 
20 
21 
17 
15 
16 
33 

42 
18 
22 
4.8 
13 

7.9 
12 
25 
36 
19 

34 12 
3.7 1.8 
1.8 0.91 
14 7.5 
47 16 
40 19 

26 190012 04-30-87 12 614 5.2 
0.1 
1.9 
0.4 
6.4 

7.5 
7.7 
1.5 
7.3 
7.8 

108 328 464 200 54 17 
37 
19 
69 
16 

27 190043 07-22-87 13 1120 
28 190032 07-29-87 13.5 834 
29 190041 07-26-85 13 1780 
30 190065 01-31-86 11 325 

31 190064 01-06-86 12.5 665 
32 190018 01-07-86 12.5 340 

4.8 
0.5 

7.6 
7.7 

120 898 847 
121 619 631 
156 1346 
159 246 

114 
119 

503 
257 

600 180 
430 140 
910 250 
160 36 

350 
150 

94 
35 

28 
15 

19 

17 
15 
16 
10 
14 
12 

10 
22 
23 
62 
39 
36 
16 

48 
13 
11 

8.5 
21 

25 
8.9 
12 
15 
49 

15 
150 
160 
74 
21 
7.2 

32 
27 
21 
38 
9.3 

19 
14 

1.3 
1.3 
0.9 
1.3 

1 
1 

0.9 
0.8 

1 
0.9 

1 
1 

1.2 

1.4 
0.7 
0.9 
0.5 
3.9 

l.5 
0.7 
l.1 
1.1 
1.3 

1.1 
1.5 
1.8 
0.7 
2.2 
1.1 

1.7 
1.2 
0.8 
1.6 
0.7 

1.4 
1.1 

19 
29 

8.4 
22 
12 
14 

30 
37 
23 
26 
33 
36 

0.1 

17 35 <0.10 
41 38 
48 34 0.3 

110 290 
19 56 
25 56 0.2 
49 27 

12 490 
36 29 
49 52 
7.2 19 
17 77 

12 25 
32 12 
13 59 
34 130 
22 160 

10 
18 
18 

3.5 
7.7 
13 

36 
1.6 
0.6 
42 
73 
22 

0.1 

0.1 

0.7 

1.4 

60 78 <0.1 
6.6 520 0.2 
11 300 0.2 
16 850 

5.8 15 

24 230 
12 30 

20 
18 
23 
22 
19 <0.01 <0.01 
20 

0.6 

18 <0.010 <0.010 0.3 
21 
21 0.03 <0.010 0.2 
25 
14 
15 0.Ql <0.01 <0.2 
19 

23 
24 <0.01 <0.01 
25 <0.010 <0.010 
22 <0.01 <0.01 
17 

22 <0.010 <0.010 
21 
21 
21 
16 

12 
11 

0.3 
0.6 
0.5 

0.2 

4.7 

3.7 

1.7 

1.9 

1.1 
3.1 

3 

1.3 

0.02 0.02 

0.04 0.03 

0.02 0.01 

0.06 0.05 

0.09 0.08 
-- 0.02 

0.06 0.02 

0.02 0.01 

10 <0.010 <0.010 <0.20 <0.100 0.04 0.01 
17 
15 
18 

15 <0.01 <0.01 
23 0.05 <0.01 
18 <0.01 <0.01 
20 
19 

21 
23 

0.3 2 
0.4 <0.1 
0.5 0.85 

0.02 0.01 
0.02 <0.01 
0.03 0.02 



-- -lable 1~ Chemical analyses of water samples f,romwells in sedimentafy bedrock: of the Newark Basin.in:New Jersey.: major.constituents (cont.) 

IWellla~m~er as Clll fipN 2; (lllS/cm), mi~ens per ~timeter; • ., Mela~} , -

5S: *fi 
- - - - CaCO,) disssol. lated) Ca(;<)3)CaCO,) (mg/L as Na) (mg/L asg) ~804) asF) asSi02) (mg/I.) orgamc -(mg/(..) (~) _ v.ed 

··•· - - " ". -·.·· · ,• ··· ·. .· · ·· · · ·, ·· (Dig/L) (Mnlf .. ved as~ as K)' . _ .. J 

_ BRUNS~CKGllOUPS:EJ>IMENTARY'ROCKS(mnt.) . __ . . 
·.- . 33 1900i9 ~07~88 12 · . 199 .. 6 U : - 45 - 143 : 150 .· 17 19 7.1 . 7.4 - 0.4 -- - 6-

34 - i90063· 05-27~87 12.5' 462. · l.Z - 7.4 -206 376 349 290 : 66 - 31 . :Ii · -il 39: 
3 l . · 0;~ · . 40 <0,010 c;0.010 •• -. . U - 1 .. 3 <0.06 0.02 
.32 _ <.l 16" _0.02 -~.Ol · - 0.4 - 2.7 Ml <0'.01 
?8 - 19 - 0.17. <<O.OlO <>;S <OJOO - · -- ~.010 - _ .- 3S <1900&5 0~07-87- 14;5 4.13 . - _ U 8,2 1~ .,.. - •·· 312 -· 210 67 · 9;2 -- 14 · 6,6 - -10 . 

JG!5i-:-E ·•· .. H !l-ii.· ··=·· E-iE--.~~~. l.J-i ··i- =-J···•-~,.··•·-=--· -·._-__ -.---~-=------... -'"--=~----- -------
40 190055 01~2g:116 12;5 36() - 0.2 -· 7.7 .141 _ _ . 272 160 - 46.'. 11 _ 12 3;4 : 4.5 .47 24 - . - - ------

....... 
··.-

---,'~---~. 06-09-ss-. -,t-3--.-. 3~{);"1-.-.-·_-_s----1s;----:230~299--110-. _.-.-so~-·-_ -i~:33 3;9 42. 0.1. 24 - J>.01 - <0.010 o.3 - <0;100 ·<0.010 <0;010 

41 1901Y74' 02:-13'-86 13 - -· 595 

. 42 19005;·:::::· :~:; :::~ 
_. 43 190057 06-.27-86 l~S - -· . 543· 

44 · 190053 oi:-3i,s6 . 12.s _ : 460 
· . : 45 210277 07-31-85 13.S . 430 · 

- . - . 0~01-88 13 4~ _ 

2.1 - 7S 173 
4.1 - ~s - ·161 
0;6· ,:4·_·92 
1 .. 2 7.7 146 
0:4 7:6 133 .. · 
3.1 - 7.6 -_ 15.2 
4:t · - 7.6 · - •" 149 . 

. 46 210282 01~10:86 1.3 . zsi .· .• 6.1 - ._· 6--. 'i1 .. 
is · · 161 
7.2: :120 . 

_. 7.7 - 182 
. !! ;!~~ ·. ~: •. . -::~ . 
: 49. 210088 08-22-85 ·. 12 - - . . • 2. 7 
- SO 210~2 07~1U5 12.,S 445 __ 1.6 . 7-S ... <1st _ 

450 ' 310 .· -·92 
461.- 'i.10 80 
31_7 · _ - lJO _ 19 
.411 240 .. 69 

3$'1 

348 200 62 
·- .. 325 190 56 -·zss 349 - s9 

"191 8,1 . 2ri 
·- 325 .:220 - d 
· "411 210 -_ 58 

.~o·· 44 
336 190 · ·. 46 

20. 
18 
11 

. t:6 
12 -· 13 
.i3 . 

· 12- ·· 1.9 65 -
li ·- 1.9 39. 
14 - 5.6 37 
if - 5.2 42. 

· 1s 'S 24 
'13 ·i:r ·21_ 
:13 ... :1.1: .. • .. 23 

1A · 14 l.l 24 
12 ... 
6i 

26 - 9.2 - 1;3 
. 15 29· .2.4 

· 2;s · 
.. 2.2' >~. ~: {j• 

. 65; 
52 
51 

-. 64 
76 
is 

· •.30 . 

. 32 
-· 26 

59 
14 

•.. _33 

- 2S - . - - -
O. l. _ 26 <0.010 <0.010 · <0.20 
- - 35 

· lO: 
... - ,:32 
.;. _--23 

o.r · 22 · Q.~ · · <0.oio . <0.20 

-· . 
24 
.19 
34 ..,. . . . 

. _ 12 - <0.010 <0.010 
.-20 -.. · ... 

·ONO!. 

·3.1 · .. 0.02 . <0.010 

---
4.8 - 0.06 0;05 _ 

-
-0.11 

'.-. 

st 210244 oa.1s:-ss- 1i 449 - z.9 1.6 1s2 · 262 339 ~o ~o 18 '13 0.9 · 13 -33 . o.r·· ,20 -<0.010 <0.010 0.2 - 2.2 -- 0.03 
52 210253 01-14-86 i 1:3 3.82 -0;3 : 7;9 _ 139 - - 289 . .170 49 
s3. 210289 06"19'.-ss 12, 365 - 3;6 1.s · i2S - - -_ 21i,_ um · 44_ -
s4 ~1006907~10-s~ i3.s · 367 ._ . · s· -1.1 · 142 2n-· - .. : • -. . _ _ 

~S-.----21027-S-01--10,H-. -1~-· -· -. 372 3.~~-42 · . 281~70~2 _ 16 - ... 8--. 

12 ··17 1.-3 8.7.. · 64· 
16 _ 11 · - 1.2 ' .13 - -- 17 ·• 

230 25 

- 18 
. 24 

-'-
21. 

·-

.s6 231012 09-10-ss· 13,0 ••· "i1so · z.9 1:s· .•-- 144 

57 231055 =~:; . !~:; ·~ : -- :~f 7.4 121 - -1840 
- 1:8 -142 . 

. 119 680 
· 1512. 1200 -
' 42.i·:• .• 280 

,· 410 - - 43· 
. -68 -·. _ 26 -

13· - .- 29 

·_. 26 · .1.9.· · 16 ··. 580 - - - - 21 
40. 2.6 _ 17 _ 1200 ·· - <().l __ .· 19 - • 0:13; _ <().010 , 0.4 

58 . 231050 06-25-86. 13.S '. i740 1.2 
s9 . 2ai05i 01.23:a7: 13 263. >0.1 
60 23i049. 06-26'86 . 13 - 40't Q.2, 

1.9. :-_ -113 
_- .7.7 - ,·94 

T - i43 
· 170 ... 

1315 . 310 lt» .. ·. •·. 94 
308 . 19() 

'23 9 
37 -··23 

6,9 · · 22s - · 450 · ·· 2&0 - s1, 16 

15 · '1.8 14 · 160 - 22 
270 ·•·.25. - -31 .. 760 - 13•·- -

. ls 3;5 - 16 - •· 14 -0.1 ·. 33 ·· n21 <-.01 - -o.il 
12 t:3 • 12 _.· 49 ..: - 37 . -' 

-25 'r.s 47-

·-
-.-

,1.1 - ~;·ou,. O,Ok_ -

-<-1. ' -<>;03 ; 0.02 
-.~.;._: . 

61 231083 12-23-85 i:i.:S S95 
- . 09-IS-88 12.5 . ·732 · 
62 - 23lll9 07-2S-86 - 15 692 

0.1 
• '<O;l 7;1 •. -. 21,S 434 . 553 ·330 99 :, - 19 . . t:i- . . ~:: . 

'53 
.47··. 

/63 ·1s 
'oi ·,·· -!r :o.2s - ~-~O - O.•L <0.100 OJS (j;09 

. 0.3- .· 
_ 63 . 2310411- 06-25-86' .. .- is · 340 _ ,, 0.7 

~.-

6.8 199 - ·. ~; 523 . 300 ·--· 91 ._. 18 
6,9 . 152 --- <257' 140 .• 33 14 

. ·.··.,-Jt-."'--" .-. -20 

14 J.8 - 9;2. 
32 
40 .,.. 



Table 7a. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey .. major constituents ( cont) 

[Well number as on figure 2; (mS/cm), microsiemens per centimeter; •·, no data] 

Well- GWSI Date Temp- Specific Oxygen pH Alka- Solids, Total Hanlness Calcium Magne- Sodium Potas- Chloride Sulfate Fluoride Silica Nitrogen Phosphorus 
mml· num0 erature conduc- dissolved standard linity (residue dissolved total dissolved sium dissol- sium dissol- dissol- dissol- dissol-
ber ber water tance (mg/L) units field at solids (mg/L (mg/L. dissol- ved dissol- ved ved ved ved Ammon- Nitrate Ammon- N<h+ Dissol- Ortho, 

("C) {µS/cm) field (mg/Las 180°C), (calcu- as as ved (mg/L ved {mg/L (mg/L (mg/L (mg/L ia (mg/L) ia+ N03 ved dissol-
CaC03) · disssol- lated) CaCO3) CaCO3) (mg/L as Na) {mg/L as Cl) asSQ4) as F) as Si{h) (mg/L) organic (mg/L) (mg/L) ved 

ved as Mg) as K) (mg/L) (mg/L) 

BRUNSWICK GROUP.SEDIMENTARY ROCKS (cont,) 
64 231047 06-25-86 13 304 0.8 6.5 79 230 94 22 9.4 12 4 34 17 45 
65 231076 05-23-86 13.5 748 0.2 7.2 217 565 310 94 18 28 2 71 51 28 

66 231053 02-11-86 12,5 1750 0.3 7.5 119 1323 1100 360 42 69 4 12 1100 22 
08-17-88 13 2330 <0.1 7.3 Ill 2020 1761 1100 370 45 79 4.1 . 13 1300 0.1 22 0.26 <0.010 0.6 <0.100 0.ot <0.010 

67 231075 07-24-86 13 504 0.3 7.1 161 381 190 62 9.2 28 2.3 36 32 32 
68 230531 10-03-85 550 7 188 416 . 230 77 8.5 35 4.4 47 43 30 
69. 231044 01-08-86 12.5 435 0.2 7.6 213 329 180 47 15 35 2 14 33 22 
70 231117 08-13-85 13.5 359 0.8 7.6 64 271 140 35 13 15 2 15 65 17 

71 230340 09-10-85 13.5 589 5.2 7.6 170 .445 280 82 18 17 1.4 26 110 21 
04-29-87 13 679 5 7.6 164 396 513 290 85 19 19 1.4 36 110 <,l 22 0.02 <0.01 0.8 3.5 0.05 0.04 

72 231054 02-05-86 12.5 515 0.2 7.5 237 389 200 54 16 52 3.2 8.2 67 25 
73 270153 04-21-87 11.5 398 6.6 7.3 142 227 301 190 42 21 11 1.3 23 28 <.l . 15 0.01 <0.01 0.3 2.8 0.02 <0.01 
74 270979 09-01-87 13.5 499 0.1 8.1 169 377 140 26 17 68 0.7 15 88 20 <0.010 <0.010 0.4 1.6 -- 0.Ql 
75 310033 08-19-88 14 634 10.8 7.5 128 407 479 290 63 33 23 1.2 60 90 <0.10 19 <0.010 <0.010 0.2 5.5 0.03 0.02 

76 310034 08-19-88 12.5 477 l.4.7 6.9 107 314 361 200 54 16 14 0.8 56 32 <0.10 22 <O.0i0 <0.010 <0.20 5.1 0.06 0.05 
77 350017 01-09-86 13.0 465 2.6 7.8 131 340 220 50 24 13 1.1 7.2 110 22 
78 350009 07-24-85 14 735 3.8 7.2 200 556 300 79 25 34 1.2 27 130 30 
79 350020 09-09-85 13.5 1300 1.9 7.6 104 983 730 230 36 44 1.3 19 710 19 
80 350036 06-06-88 14 328 3.5 6.5 99 219 248 130 34 12 14 1 25 20 0.3 23 <0.010 <0.010 0.2 0.73 

81 350018 07-30-85 13 1020 2.2 7.4 130 771 500 130 41 35 1.7 25 400 21 
82 350021 02-12-86 12.5 305 3.7 7.8 141 231 150 35 14 11 1.8 7.8 7.9 24 
83 350023 07024-86 12.5 360 3.9 7.9 109 272 150 39 13 14 1.4 9.3 55 26 
84 350011 07-21-87 13.5 400 0.1 7.7 158 241 302 190 45 19 13 0.7 15 32 0.1 22 <0.01 <0.01 0.3 0.33 0.3 <0.01 
85 350024 01-10-86 12 375 2.6 7.7 133 284 160 39 16 11 0.9 13 21 17 

07-22-87 13.5 379 2.4 7.8 132 225 287 180 43 17 12 1 13 19 0.1 .16 <0.01 <0.01 0.7 5.3 0.05 0.03 

86 350026 07-08-86 13 327 2.8 7.8 127 247 150 33 15 9 l.f 8.8 18 18 
87 350016 09-18-85 13 396 7.1 7.7 i60 299 190 44 19 10 1.3 8.4 27 18 
88 .. 350()19 01-15-86 12.5 665 2 7 .. 8 139 503 360 97 28 20 2.1 7.4 240 25. 

08-17-88 13 725 3.5 7.4 142 507 548 340 91 28 19 1.9 9.9 220 0.1 24 <0.010 <0.010 o;6 4.7 0.02 <0.010 
89 350034 05-07-87 10.5 380 8.9 7.2 47 199 287 120 30 10 25 l.8 50 29 <0.1 13 0.08 0.02 0.7 0.77 0.01 0.01 
90 390133 07-02-85 13 452 6.5 7:6 P4 342 210 60 14 9.6 0.7 18 36 22 0.02 <0.010 0.3 1.9 

91 390102 07-03-85 15 735 5.4 7.4 338 556 350 120 13 13 1 32 31 18 <0.010 <0.010 0.3 <0.100 
92 390119 07°02-85 12.5 585 4,6 7,8 104 442 250 72 17 18 1 13 170 19 <0.010 <0.010 0.2 3.1 

.. 93 390168. 11-21-85 13 402 6.2 7.1 170 304 210 64 13 11 1.2 21 45 24 
94 390251 11-21-85 13 990 3.4 7.5 142 748 630 180 43 31 1.6 34 520 28 
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Table 7LQaoical_._ of.,_~ ftomweDs;. ~~--Of~NewakB&m "1New 1.,..Y-· .. amammts(amt) 

[Well number as on figure 2; (mS/cm), microsiemens per centimeter; •·, no ciata] 

Well GWSI Pate Temp- Specific Oxygm. pH Alka-. Solids, Total Hainlness Cak:ium Magne- SocilDD Potas- Oiloricle Sulfate Fluoride Silica · Nitrogen Phosphorus 
llllm· ... nlllD.s_. · 

.. h!r' , bee ei:ature canduc- disiomd standarcl, linity· (residue cissolwd IOtal dissolved 0 si1DD·. ,·dissol-' sium , dissol- dissol- dissol- disiOI- -. · . • · .. , . ----.-----
water . tance ~) uniis field at · solids ·. (mg/L (mg/L dissol- ved .dissol- · ved ved ved , ·· ved Nimte NOa + DiSSOI- ~o, 
.(;°C) (!IS/cm) field (mg,{,u- 1~ (c:aku-= as as ved. (mg/L . ved . (mgll:; (lllf/L (mf/L (iiigl[. • . (mg/L) ia-+. - NO]- . ved · dissol-

-· CaC03) disssol- lated) CaC03) Ca003) (mg/L is Na) (mg/L as CI) as S04) as F) is S~ (mg/L) .. orgamc (mg/L) (mg/L) ved 
· ved · · as Mg) Ill K) · · · {nlg/L) (mg/L) 

BRUNSWICK GRQUP SEDIMENTARY ROCKS (milt.) 
95 390385 07-29-87 H -2'JJ 6 6~ 7 

LOCKATONG FORMATION 
79 2m 225 

,_ 

120 37 7;8 10 0.8 27 18 -.•· 0.1 30 <0.01 <0.01 o.s ', 0.34 0.09 0.06 · 

96 3<Yll8 07-18-86 13.5 421 
97 3<Yl19 01-16-86 12.5 :m 

07-24-87 12.5 247 · 

5.s u 61 - 31s 150 39 · i2 n 1.6 · ·. 63 · 42 25 
. 6.8 7.8 · 69 161 - -85 25 .SA '12 ._1.1 11 17 55 _ _ 

· 6.5 7.6 ~s · 140 187 s1 24 n 11 ·. 1 12 p 1 21 <0.01 <0.01 0.4 3 0.03 0.02 
98 30217 07~14'86 13 j74 
99 3<Yl20 07s1S-86 13.5 569 

·t·-:------rO"<r--room6 01~31.s6 12. sso 
5.2 7 79 283 150 45 9.9 12 · l:S 28 43 . 24 
7.5 6.9 · 93 · -- __ 4.30. ___ ~20.0 ____ _:_55. ____ -'-J5 ___ 41 · .2.6.---89.:.-~-52-- -c_,:._.,_zg~--------- --~--------,----------------' ... -

-7:J:2:--·-s.s·-,-~321 -----=- 416 41 9~9 5.4 130 1.1 3,9 ii · ...: · 1s ·-

___ luOL., .. 1900'l3-l:z,;_lg.:85-l-l.S~0.9__._q.6----'--26i-.. -. ----~3-55--190-. -. -62--9;-i~-34-_ -3;5--~3~_ --zr-----::--_ -3l 
102 ·· 190m5 12--19-85 10.5 426 0.4 . 7.3 220 - . 322 190 63 8;7 26 5.4 6.2 40 26 
103 190<Yl4. 12--18-85 13.5 585 0.6 8.8 ._ 306 - 442 12 2.S 1.2 140 I S.3 11 13 
104 190080 07~09-86 14.S 900 0.8 7.7 273 - 680 350 79 37 59 3.7 70 96 - 26 
105 190060 06-25-86 _ 13 612 0.1 7.6 215 - - 463 280 67 .. _28 - 29 4.S 24 77 - 23 

106 190(159 06-25-86 13 
107 210028 _ 07-05--83 13 
108 __ 2_10261 06-27.-86 13.5 
1.09. 210260 _07-01-86 13.S 
110 210266 06-27-86 17 

111 
112 
113 
114 
115 

210281 07-30-86 · 14.5 
231081 08-'22;:85 13 .· 
23lll8 _02--i4'86 12 
231065 07-~86 13 
230936 08-22--85 '12.S 

. 06-2i8il 12.S 

652 
470 
464 
356 
653 

298 
336 
332 
221 
sii 
i,18 

0:.1 
'o.i 
0.4 
0.1 

. 3.1 

0.5 
0.5 
0.3 
0.9 

0 
0.1-

7.4 
7.1 
7,6 
7.7 
7.6 

7.9 
7,2 
1.5 

8 
6..8 ,• 

7 

234 

159 
151 
167 

, ISi 
- 110 

175 . 
83 

126 
ll8 

116 230526 07-03-°86 · 1:4 ffl 2.5 8.1 · 93 

336 

493 -
355 
351 
269 
494 

no 
220 
220 
.l~O 
240 

, 225 - · 130 
254 · ]30 
251 150 
167 so. -
432 .·. 200 
4(,7 180 

62 
54 
47 
45 
54 

30 
34 
38, 
20 
53 
48 

27 
21 
25 

7;8 
26 

14 
9.9 
12 
7;3 
17 
15 

30 · 2.8 . 
12 1.1 
7 1.1 

18 6;3 
40 3 

12 . . 0.8 
20 4.7 
15 6.6 
12 - 1.6 
37 ·,· . 6.2 
33 5.9 

22 
26 
26 
3.6 
67 

1.7 
8.2 
11 

7.6 
n 
1.4 

84 
62 
40 
31 
54 

10 
_SI 
13 
.19 
150 
120 0.3 

23 
15 

_ 16 
27 
4l 

29 
, 30 
_ 41 · 

17 
34 
34 

183 · 59 14 S'.9 28 - 1.8 6:2 17 20 

.-

-._ 
-' . 0;02 .<0.05 7.6 -._ 

0.09 <0.010 <();20 <0.100 · <:0,010 0.02 

__ ll1---2310ll6._P,U>2.86-12.~0.S-.-7~1:44 "3~66--ff~-10~~~6-s,__ _____ <'3""'_4c-· -'-'--~----'---~---~-----

STOCKTON FORMATION 
·· 118 170005 0~20-86 . i6 - 800 .i 8.6 101 - · 22 8.4 0.25 ·. ISO 0.9 130 , . 95 - ',o 08-~87 16S '. liii . cit 8.6 95 4S4 .. -618. 21 ··s 0.29 - - 1c;o·· · 0:1 ·· Do -· 92 I . 12 <O.Oi . <0.01 

-... 

0.5 <0;1 0.06 <0.01 
119 190015. 07-23-87 11.S 140 7.2 6.7 63 101 106 61 IS S.8 . 8.5 .0.8 3.3 13 0.1 :21 . <0.01 <0.01 M 0.49 0.14 0.12 
120 -· 190m1 01°28-86 12 325 6.4 7.7 ·_ 119 246 ISO 35 16 ;c &s:· ,•· 1 10. 26 19,; - - - , . .:..· --

07-21-87 12.S 342 6.6 7;8 123 .··· 202 , 259 160 · 37 17 ·_9;i : . l 11' . 27 ·. O;l .9 <0.01 <0.01 0.3 l;9 0.06 0.04: 

· 121 19()1170 08-16-85 12.5 ·.· .· 418 - 2.8, ' 7;1t .•. -160 . · 316' 200, . ,39 25 :13 . 1.3 '21 24 ~ 23 
122 19Q077 08-16-85 · 13 . ·4U S.6 "7.1 '126 311' 180 · 55: ll · 14 l.3 · '. 17 · , 63 25 

-- -
04-:22-87 · 12.S '209 · 9;8 6.7 127 · - · 140 -. 158 81· · 23' S.8 , 10 -·u- 4.9 32 <0.1 26 0.01 <0.01 0.3 ·. l:S .. 0.06 0:05 

123 ,_ .210137 07~09,-86. 12.S. -_ .362 2.s ,7 ,,J03 .... 274, 140 - 36. 13 18 - 1 •. 3 16 34 .· ., '20 ... 
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Table 7a. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey - rnajQI' conslituents(cont) 

[Well number as on figure 2; (mS/cm), microsiemens per centimeter; --, no data] 

Well . GWSI Date 
nulil.• . -nlDn-. 

TemP' Specific Oxygen pH Alka~ Solids, Total Haldness Calcium Magne- Sodiwn P~- Chloride Sulfate Flui>ride . Silica . _ Nitrogen Phosphorus 
eratute con due-, dissolved standard. linity (residue dissolwd total dissolved siinn dissol- . sifup. dissol- dissol- -dissol- dissol~ · -·. . . . . •· . . · · -· -

ber .. ber water tance ung/L) _units field ._ at solids · (mg/L (mg/L dissol- ved . clisl!>l- ved ved · . ved' ved . ,Nit.-ate Ammon- N()a + Dissol~. Ortho, 
(C) (I'S/~) . . field _ (mgftas 180°C), (calcu- as _ as ved (mg/L ved (mg/L (mg/L (mg/L (mg/L _ -18 (mg/L)' ia+ · N~ ved dissol-

Ca003) disssol- 1ated) Ca003) <::acth) (mg/L as Na) (mg/L as Cl). as SO.) as F) as Si<h) (mg/L) . ~--~- (mg/L) .• · {mg/L) . viid 
. ved ,. ' ,, as Mg) ' asIC) _ .. , (ing/L) 

· · STOCKT6NFOR,MATION{tonL) 
' i2l ' 210043 06:17-8S ' 14 ' 33'1 ' .. 4.9 
· 125 210087. 07-31,85 12.S 4i7 1.1 . . -~- . . . 

·126' 2i6264°07~02-86 '13.S: 
127 21026S 07-()8-86 13. 
128 21Q2A>i 06-:27~86 14' 
129 210189 07-31'-8S 13.S 
130 . 210268 01~14'-86 12.S 

346. 
362 
,282 

,· .. 404 .• 
398 ,' 

', '· '13J 210248 09--()3.:87-' 13, 229 . 
132 2io146' M22,s1· · 12 · 2~- · 
133 2101~8 07-17-8.S 13 370. 

. }!t . ~!g!}t g;~:~- ' !; .. ;~ 
di :i1d286 07~09-86 13· 

·. 137. -210287 08-27a85 · 13 
138 . 210271 08-27-8~ . 1.3 
139 21020S 08-13-&S- · 13 
14!) 210247 0&-13-85, 135 

450· 
', 288-

'416··•·· 
324 
3_43 ' 

141 
14_1 
143 
144 
I4S_ 

23lll5 07-1~85. 16.S ' 154 
230192 04-24'86 12 .. s ·370 • 
231063. 07-23-86 13,S 459 
2308ifr 04-24-86 12.S. 3S0 
23m4 01°16'.-ss 13.s :z.14 

<0.1 ' 
o.s· 
4.4 

·-. L3 · 
1.6 

· •4.6 
· S.6· 
u 
6;9 . · __ ::ts 

2.9 . 
'6/1, 
• o:ir 

l 
•u 

0.3 
3.2 
0.3 

1:s · · 104 
.·. 7.6 144 

i.9 :'· 0161 
7;9 . 177 
7.3 78 

· 7.8 : 152 , 
7.8 _171 

6;6· 
6.6 

12 14S 

7 
6.9 

·6.S 

7.3 ,' 
•6.5' 

6.9 
6.3 . 
6;6 

s.s 
7.S 
6.4 
7.6 
6.S 

, 94 . 163' 
·-138 

· 100 
bl 
169_ 
84 

126 
• 86 

94 

:Zl_ 
14S 
85 

i4S 
70 

·236 

·.2'S3 
315: 

262 
. 274' 
213 
305 
30! .. · 

150 
19() 

·'' 16<1; 
·190 
120· 
200·· 
200 

.173 . · 120 
200 12() 
280 .. 160 
234 120•. 
29B .• 170 

340 iso · 
218. 110 

. 314,' 170 
·24s-· 130 

.. · .259 .. 130. 

li6 
280 

., ,347 
265 
162 

32 
170 
140 
160 
78 

36. . 14, 
45 18 

38 · -16 , 
43 19 
27 i2 

_45, 20., 
• 47 19 

.22 
·_30 

9.1 ·. Q.9 
. 14 1 

LI l 
8 0;9 ,' 

9.s. o.s 
13 0.8 • 

8.7 1.4 

14 . 
·. 8.9-

13 . 

i:1 
1.3 

·U. 

14. 
22 

s:6 
3.6 
ti 
ii 
11 

37 . 
27 
44 

.. . Ii 
"i4 .. 

0.9, 
J.4· 

37, •. 
26 
46 

.. 31 ·. 3s 
7.8 
46 
36 
45 

. 18 

14 
11. 
14 _.··· 
12 
11 

···2.9 _· 
14 
12 · 
12 

7.9 

40 . 3.2 23 
14 ,•,_ 1.3 15 
15 . 1.9 .·· . 23' 
17 . , .2 , · 1,6 
16 h7. 25 

n 
10 
33 
9.7 
7.8 

28 12 
·. t:6 .12 · 

2.3 , , _59_ 
l.T . lf 

.: 1.3 . s.s 
146 ,231116 07-1!>-8S 13 251 3.6: 6,2 54 '190 n 19 7,2 14 1.8 _,· 26 

M.28-87 - 1 LS 272 ·. 

CONGLOMERATE . 
147 i90028 05~13-88 1.2.S 342 
148 19()069 0~03-138 12.S 342 

DIABASE -· 
14:9 270196 OS-OS-88. 1;1. 484 

·BASALT 
1$0 . 210258 07-01~86 - 13 276 

6.6 5.8 · · . 23 155 206 

2.7 
S.2 

:Bir 
93 

205 
19S 

259 
2,59 

64. IS 

160 
ISO 

35 
39 

130. 35. 

6.4 · .. _ 21 2 41 

18 17 0:1 -
12 ·. 8.2 . ,' 0.8 

9.6 · S.9 

23 

17 
33 

18 
36 .. 

. l7 
21 
25 .·· 
54:, 

. 3·1 

46 
19 
43 
38 
16-

s.i . 
. 18 
38 
15 
9 

17 
20 

0.1 
<O.t ' 

d 

0.3 
0.2. 

19·._, 
22 
20 
l9 
1.1'. 

· 28 . 0.06. <0.01 · ' 
2't <0,01 <0.01 
26 . 
29 
24_-. -Ml <O.Ol 

19- '• 
·22 
20 
17 ' 
20 

29 
28 
23 
27. 
2S 

27 
·24'_ 

0.04·. <O.OiO 
0.01 <0.010 

-
0.0S <0.010 
o.i3 <0.010 

'<0,010 <0 .. 010 
<.01 <.01 

0.6 3 . 0.1 0,09 
,, o.s . U 0;06 o:os 

...;. 

. -- ) -o:n o.or_ 

.· .0.4 ,' 4.1 <0.01() 
0.2 O.iS - 0.02·. 

0.2 ·,. <0.100 ·a 0,02 
0.3. ·1.1 - 0.13. ·. 

0;2 1.8 - 0.14 
· 0.9 1.6 0.08 0.07 

17 
23 0.02 <O.Ol(l <0.20 0.16 0.16 

·.: . 

O.i : 27 '<0.010 <0.010 <0.29._ .2;l Q.02. <0._9!:<>' 
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Table 7b. Chemical analys(lS of water samples from wells in sedimenlary bedrock ofthe Newark Basin in New Jersey- minor constituents 

• [Well number~ OD figure 2; (mg/L, milligrams per liter; mg/L, micrograms per litef; •• , DO data] 
. ·' ' ) . . .. ' .- - ' ' - . -

Well . Date < Alumi- Arsenic Bariwn . Beryk Cadmiwn ChrO'- Cobalt -Copper Iron -Lea6 Litbiwn - Manga- Mercury Molyb- Stron~ .\Tana~ Zinc Uranium Carbon Phenols ·. 
mun- nuni dis-, dis- dis- lium · dis- tirium dis- dis- dis- dis- dii- · ile$e · dis- demun tiwn dimn dis- · natural organic . total 
her solved solved solved • dis- solved dis- · solved solved solved ~lY!l!l .dis- soled dis- .dis- dis- solved dis- dis- · (Jtg/L} 

{jlgA. as ·(µ.glL as . 6tg/L as solved• • (µgit as . solved . (µ.g/L as (µ.g/L as (µg4. as (µg/L as - (µ.g/L as solved (µ.g/L as solved soived ·. ·· solved (µ.g/L as solved solved· 
Al) . As) Ba) (µg,1..as. Cd) ... (µg,Las Co) , Cu) .Fe) -~) Li). {Jlg/Las . Hg). (J!g/1,as (p.g/Las (J.iglLas Zn) ._. (I.lg/Las (mg/L 

· Be) · Cr) · · · Mn) · · Mo) Sr) V) · uj asC) 

BRUNSWICK GROUP SEDIMENTARY ROCKS 
-1 . 03-05-86 - - 140 «>..S <1.0 - <3 10 - <3 <10 11 1 - <10 - 'i10 <:6 6 16 
2 03-05-86 - 220 <0.5 <1.0 <3 <10 <3 <lO . . 17 <l <IO 710 11 3 4.4 
3 03-07-86 150 - <0.5 . <1.0 <3 <10 6 <10 18 2 <10 480 _ <6 6 25 
4 0~05-86 - 130 <0.5 .<1.0 .<3 -20 11 <10 10 3 <10 280 <6 150 . - 4.2 

07-24'87 . - <10 3 ·- · <l <l .,.. 3 3 · <5: l <0.1 . - <3 . - 1'5 . 2 
5. 03-05-86~ _________ 110 _ <0.:5 __ <1.0 _ _ - ______ <3 ___ <10 5 ___ <10 ____ _ II ____ 1 ______ - _ <10 _____ 160 ___ <6 ____ 12 ___ 3.6 _____ - ---::--

6 09.12-88 · <10 2 - - - <1.0 <l · <1 4 <5 <l • <0.1 - .,.. 4 0.7 <i 
7 03-11-86 - 110' <0-5 <1:0 - - <3 · <10 <3 ---~to 9 .::1 ______ ;•~· -· <l0~-70--<6--~--'];;-~~-----

03'~8---------.:ro--10 . <1.0 .. f "" l · 30 <5. - 1 . <0.1 - . 8 . - 0.7 · 2 
8 03-07086 21 <0.5 <1.0 - - . <3 . <10 7 <10 · 28 2 · <10 2700 .- 25 4 9.4 · 
9 09,-10-87 <10 3 - - <l - <l 2 <3 <5 <l <(tl - 24 - 1 - - 4 

03-20-86 . ., 100 <0.5 <1.0 <3 . - <10 - ,9 <10 19 __ . : 1 - 10 650 <6 21 2.9 
ro 03-06-86 . 300 -<0.5 <l.O. <3 <10 <3 _ <10 12 <1 . - - <10 . . 380 <6 <3 1.2 

11 03-li,:_86 45 <0.5 <1.0 - <3 60 _ .<3 <10 ,z9 46 - <10 2000 8 3 1.3 
12 05-11-87 1 <l <l <1 2 5 <5 - <l <O.l - - 22 - 0.8 <l 
13 08-12,,87 <10 200 <0-5 <1.0 _- - <3 <10 . <3 10 6' <1 <10 500 <5 · <3 
14 07-21-87 <10 <l - - <l <l - 13 .<3 <5 - 1 0.3 - 7 - 1.2 ,. 3 
15 01-30-86 18 <0-5 <1.0 - · <3 20 4 <10 23 5 - <10 _ 890 . <6 22 22 

16 OS.:17-88 · <10 .. 3 - <1.0 <l 3 4 ·-· <5 - 6 <0.1 - - 270 - OS --
17 02-04-86 600 -<0.5 <l.O <3 <10 5 <10 22 <l - · <10 150 <6 260 0.7 
1:8 07°09-85 7 - 300 <0.5 <1.0 <3 <10 .<3 <10 30 <l <10 690 10 20 . 5.2 
19 07-09-85 110 <0.5 .. <1.0. - <3 <10 4 <10 49 .9 <10 680 <6 11 -' 
20 07-2~85 - 74 -<0-5 <1.0 - <3 <10 10 <10 60 7 -70 5100 . <:6 i3 10 

21 07-23-85 44 <0.5 <1.0 <3 <10 <3 .. <10 20 19 - 17.0 1700 <6 23 - "-
22 01°29-86 19 - <Cl5 <l.0 . _ <3 <10 .8 <10 -29 <1 - . <10 - 87 . <6 <3 0.4 

c03-08"88-<-l0--_ d <1 . - -. <I · f <5 · , 1 <0.1 <3 0..4 2 
23 02-12-86 70 <0.-5 ·_ <1.0 .. - , <3 c:10 <3 <10 <4. <l <10 910 . <6. '61 1 
24 - 01-28c86 72 <0.5 <1.0 <3 <10 3 10 22 14 10 4400 <6 600 16 
25 07~1&:85 - 89 <0.5 <1.0 - <3 <10 <3 <10 5 <l - <10 85 <6 <3 0.4 

26 04-30-87 6 · 4 - <l <1 · 2 .. _ 4 <S - - ·<l <0.1 14 .... 0.8- . 3 
27 07i22-87 <10 i6 - <l <1 <1 280. · <5 - 190 <O;l - - 5 - i.3 
28 07-29-87 <10 2 - <l <1 c:1 <3. <5 65 0.2 _ - - - _ <3 - · 1.9 3 

. 29. 07-26-85 _ - 20 - <0.5 <1.0 _<3 <10 , 16 <10 77 .()4 10 3700 <6 26 . 6.6 
30 01,31-.86. . . · 460 <0.5 ~1.0 - <3 20 <3 <10 14 . - <l - <10 340 <6 270 ·.• 2.8 

11 01~06-86 - no <O.S <l.O <3 <10 8 <10 46 <i <10 2000 6 <3 3.2 -
32 01-07-86 - 16 <0.5 <1.0 -<3 , <10 <3 <10 29 - 10 <10, 50 <6- - 77 3.1 
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Table 7b. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey minor constituents ( cont) 

[Well number as on figure 2; (mg/L, milligrams per liter; mg/L, micrograms per liter; •·, no data] 

Well Date Alumi- Arsenic Barium Beryl- Cadmium Chro- Cobalt Copper Iron Lead L~thium Manga- Mercury Molyb- Stron- Vana- Zinc Uranium Carbon Phenols 
num- num dis- dis- . limri dis- mium dis- dis- dis- dis- dis- nese dis- denum tium dium dis- natural organic total 
ber dissolved solved solved dis- solved dis- solved solved solved solved solved dis- solved dis- dis- dis- solved dis- dis- (µg/1..) 

(J.lg/L as (J.lg/L as (J.lg/L as solved (J.lg/L as solved (µg/L as (µg/L as (µg/Las (µg/Las (J.lg/L as solved (J.lg/L as solved solved solved (J.lg/L as solved solved 
Al) As) Ba) (µg/Las Cd) (µg/Las Co) Cu) Fe) Pb) . Li) (J.lg/L as Hg) (J.lg/L as (J.lg/L as (J.lg/L as Zn) {J.lg/L as (mg/L 

Be) Cr) Mn) Mo) Sr) V) U) as C) 

BRUNSWICKGROUP SEDIMENTARY ROCKS (oont.) 
33 06-07-88 <1 <1.0 2 51 <3 <5 <1 <0.1 120 1.4 <.1 
34 05-27-87 4 <1 <1 <1 1 <3 <5. <l <0,1 10 1.2 3 
35 08-07-87 16 <0.5 <l'.0 <3 <10 1500 <10 23 220 30 240 <6 140 

36 07-09-86 17 <0.5 <1.0 <3 20 6 <10 40 10 .• <10 160 <6 100 7.2 
37 06-26-86 14 <0.5 <1.0 <3 <10 9 <10 47. 15 <10 250 <6 740 2.4 
38 07~08-86 7 <0.5 1 <3 <10 8 <10 24 99 <10 150 <6 400 0.8 
39 01-29c86 18 <0.5 <1.0 <3 <10 1700 <10 41 45 10 620 <6 590 3.2 
40 01-29-86 . 3 <0.5 <1.0 <3 <10 10 <10 33 64 <10 190 <6 220 2.4 

06-09-88 10 2 <1.0 5 3 37 <5 68 <0,1 220 0.7 3 

41 02.-13-86 53 <0.5 <1.0 <3 <10 <3 · <10 15 5 <10 390 <6 22. 2.4 
03-09-88 <10 9 2 1 3 <3 <5 2 <0 .. 1 23 0.7 2 

42 06-26-86 24 '<0.5 <1.0 <3 <10 1800 <iO 34 250 20 140 <6 740 1.l 
43 0&-27-86 5 ·<0.5 <1.0 <3 <10 11 <10 50 5 <10 160 <6 49 16 
44 01-31-86 n <0.5 <1.0 <3 <10 250 <10 40 98 10 220 <6 69 11 
45 07-.31-85 250 <0.5 <:1.0 <3 <10 <:3 <10 25 <1 <10 360 <6 58 2.9 

03-01°88 <10 1 <1.0 <1 4 6 <5 <1 <0.1 16 0.8 1 

46 07010-86 95 <0.5 <1.0 <3 200 18 <10 6 2 <10 88 <6 82 <0.40 
47 07-08-86 410 <0.5 <1.0 <3 <10 <3 10 25 l <10 420 <6 55 4;8 
48 08-23-85 13 <0.5 <1.0 <3 <10. .8 <10 22 2 <10 370 6 18 6.4 
49 08-22.-85 10 2 42 24 16 1 31 
50 07-11-85 3.0 210 <0.5 <1.0 <3 <10 4 <10 20 2 <10 880 <6 26 

51 08-15-88 10 4 220 <0.5 1 <5 <3 <10 3 <10 15 1 <0.1 20 470 <6 26 0.6 7 
52 01-14-:86 140 <0.5 <1.0 <3 <10 29 <10 24 32 <10 760 <6 10 1.9 
53 06-19-85 120 <0.5 <1.0 <3 <10 3 <10 19 10 <10 340 <6 37 1.5 
54 07~10-.85 3 
55 07-i0-85 230 <0.5 1 <3 <10 3 <10 18 <1 io 310 <6 9 

56 09-10-85 30 <0.5 l <3 <10 9 <10 53 <1 10 4600 <6 14 
09-23-88 <10 2 <i.o 3 1 240 <5 15 <0.1 20 0.4 <1 

57 09-10-85 61 <0.5 <1.0 <3 <10 8 <10 31 <1 <10 5200 19 24 
58 06-25-86 16 .<0.5 <1.0 <3 <10 42 <10 100 26 <10 4500 <6 18 <0.40. 
59 07-23-87 .<10 <l <l <1 <l 360 <5 75 <0.1 3 1.4 3 
60 06-26-86 210 <0.5 <1.0 <3 <10 2200 <10 13 160 <10 170 <6 50 

61 12.-23-85 20 1100 <0.5 <1.0 <3 <10 3100 <10 30 600 <10 530 <6 5 <0.40 
09-15-88 <10 <l <1.0 <1 2 3600 <5. 710 <0.1 <3 1.9 1 

62 07-28-86 20 550 <0.5 <1.0 <3 <10 3600 <10 24. 1100 <10 530 <6 9 0.9 
63 06-25-86 280 <0.5 <1.0 <3 <10 2200 <10 28 520 <10 270 <6 4 <0.40 
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Table 7b. Chemicalanalyses of watet samples from wells in sedimentary bedrockofthe Newark Bmin in New Jersey - minor constituents ( cont) 

[Well numb.er lliion figure 2; (mg/L, milligrams per liter; mg/L, micrograms per liter; •·, no data] 

Well. Date Alumi- Arsenic Barium .Bezyl, Cadmium Chro- Cobalt Copper Iron Lead Lithium Manga- Mercury Molyb- Stron- Vana- - Zinc Uranium Carbon Phenols 
mim- num dis- dis- lium dis- mium dis- dis- dis- dis- dis- nese dis- denum tium dium dis- natural organic total 
ber dissolved solved _ solved dis- solved dis- solved solved solved - solved solved !lis- solv.ed dis- dis-- dis- solved dis- dis- (µg/L) 

' (µg1L as (feg/L as (µg/L as solved (J.ig/L as solved (µg/L as (µg/L as (µg,{.as (J.ig/L as (µg/L as solved (µg/L as solved solved solved (µg/L as solved solved 
Al) As) Ba) (J.ig/Las Cd) (µg,{.as Co) Cu) Fe) Pb) Li) _(µg/L as Hg) (µg/L as (µg/L as (µg/L as Zn) (µg/L as (mg/L 

Be) Cr) Mn) . Mo) -Sr) V) U) asC) 

BRUNSWICK GROUP SEDIMENTARY ROCKS (cont) 
64 06-25-86 'PO <0.5 2 - <3 <10 11000 <10 21 1600 <10 210 <6 45 <0.40 
65 05-23-86 20 1100 <0.5 <1.0 <3 <10 1300 <10 33 660 <10 590 <6 9 1.5 

66 02-11-86 - 8 <0.5 I <3 <10 240 <10 100 300 IO 11000 <6 110 2.2 
08-17-88 20 6 .<1.0 2 - <1 170 <5 320 <0.1 16 0.3 

67 07-2+86 300 <0.5 <1.0 <3 <10 1100 <10 22 610 <10.- 320 <6 14 <0.40 
68 10-03-85 _ _ __23 ___ <:;0.50 _ _<1.0_ <3 __ - <10 -- - 22-- --<10--- .i.1-- -- 65- - --- -· ·<10 - ----380--' ----.-.::6- _:_ ___ 45' --- •• ---- ---:;:;--- -- ·-;--

- 69 01~08-86 - - -- <2 <0.5 <I.O <3 <10 <3 <10 27 100 <10 850 <6 100 4.8 
70 08-13-85 73 <0.5 1 <3 <10 41 <10 13 180 -- 20 370_. --56_ ~-<3 ____ <().40 -- -~ --·------

------------ --~ -- - --- --------·- ---~---·---------
71 09-10-85 85 <0.5 <1.0 _<3 <10 5 <10 26 <1 <10 820 7 4 2.6 

04-29-87 <10 2 <1 <1 4 5 <5 - 2 <0.1 10 0.9 3 
72 02-05-86 55 <0.5 <LO <3 <10 750 10 38 200 <10 610 <6 7 3.4 
73 04-21-87 <10 <l .I <1 <1 4 <5 <1 <0.1 6 0,6 2 
74 09-01-87 <10 55 <0.5 <LO <3 10 77 <10 21 11 <10 540 <6 7 
75 08-19-88 <10 4 <LO 4 <1 24 <5 <1 <0.1 <3 0.8 

76 08-19-88 <1 <LO <1 <1 14 <5 <l <0.1 . 33 0.7 1 
77 OUW:-86 89 <0.5 <LO <3 <10 <3 <10 32 <1 <10 930 <6 160 3.9 
78 07-24-85 85 <0.5 <LO <3 <10 4 <10 33 <1 <10 770 9 12 
79 09-09-85 37 <0.5 <l.0 <3 <10 7 <10 84 5 20 3700_ 9 26 7.1 
80 06-06-88 <10 <1 <1.0 <1 39 <3 . <5 <l <O.l. 9 1.2 2 

81 07-30-85 65 <0.5 .<LO <3 <10 22 <10 77 <1 <10 2500 15 18 
82 02-12-86 190 .<0.5 <LO <3 <10 <3 .<10 33 <1 <10 1100 10 44 5.8 
83 07-24-86 200 <0.5 <LO <3 <10 <3 <10 25 2 <10 Hoo IO 16 2.3 
84 07-21-87 <10 19 <l <1 <l <3 <5 <1 0.3 21 1.5 2 
85 OH0-86 220 <0.5 <LO <3 <10 <3 <10 21 <1 <10 730 <6 28 

07-22-87 <10 3 <l - <1 6 <3 <5 <l 0.3 16 1.4 2 
----------------------

- ----sTi-01:os.86 _____ - - 450 <0.5 <LO <3 <10 <3 <10 20 3 40 720 <6 <3 3.2 
. 87 09-18-85 260 0.9 <l.0 <3 <10 14 <10 38 l 20 1600 <6 13 4.5 

88 01-15-86 33 <0.5 1 <3 <10 <3 <10 48 4 <10 3800 <6 71 4.1 
08-17-88 7 8 <1.0 <1 3 <3 <5 3 <0.1 30 0.5 

89 05-07-87 4 <1 <I <l 6 34 <5 380 <0.1 150 - 3.1 2 
90 07-02-85 10 <1.0 3 7 5 <1 20 

91 07-03-85 <10 <1.0 4 11 7 1200 12 
92 07-02-85 <10 ·. <1.0 1 11 5 z 9 3 
93 11-21-85 150 <0.5 <1.0 <3 <10 7 <10 18 l <10 430 <6 11 2.1 
94 11-21-85 110 <0.5 <1.0 <3 <10 14 <10 26 <l <10 4300 13 12 4.7 
95 07-29-87 <10 .<1 <1 <l 3 <3 <5 - <l 0.3 8 2.1 <1 
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Table 7b. Chemical analyses of water samples from wellsin sedimentary rocks of the Newark Basin in New Jersey- minor constituents (cont) 

[Well number as on figure 2; (mg/L, milligrams per liter; mg/L, micrograms per liter; •·, no data] 

Well Date Alumi- Arsenic Barium Beiyl- Cadmium Chro- Cobalt Copper Iron Lead Lithium Manga- Mercury Molyb- Stron- Vana- Zinc Uranium Carbon Phenols 
num- num dis- dis- limn dis- mium dis- dis- dis- dis- dis- nese dis- denum tium dium dis- natural organic total 
ber dissolved solved solved dis- solved dis- solved solved solved solved solved dis- solved dis- dis- dis- solved dis- dis- (µg/L) 

(µg/L as (µg/L as (µg/L as solved (µg/L as solved (µg/L as (µg/L as (µg!Las (µg!Las (µg/L as solved (µg/L as solved solved solved (µg/L as solved solved 
Al) As) Ba) (J.lg/Las Cd) (µg!Las Co) Cu) Fe) Pb) Li) (µg/L as Hg) (J.lg/L as (µg/L as (µg/L as Zn) (µg/L as (mg/L 

Be) Cr) Mn) Mo) Sr) V) U) as C) 

LOCKATONG FORMATION 
96 07-18-86 170 <0.5 <1.0 <3 <10 <3 <10 9 <l <10 200 <6 25 
97 07-24-87 <10 <l <l <l <l 9 <5 1 <0.1 50 0.5 2 

07-16-86 290 <0.5 <10 <3 <10 9 <10 8 3 <10 450 <6 <3 8.8 
98 07-14-86 160 <0.5 <1.0 <3 <10 <3 <10 7 <l <10 250 <6 180 5.7 
99 07-15-86 92 <0.5 <1.0 <3 <10 14 <10 16 42 <10 530 <6 100 14 

100 01-31-86 10 <0.5 <1.0 <3 <10 9 <10 48 11 <10 78 <6 54 0.5 

101 l'.2.-18-85 18 <0.5 <1.0 <3 <10 100 <10 15 48 <10 310 <6 840 
102 l'.2.-19-85 73 <0.5 <1.0 <3 <10 370 <10 16 260 <10 480 <6 34 
103 l'.2.-18-85 1200 <0.5 <1.0 <3 <10 7 <10 96 2 <10 140 <6 12 <0.40 
104 07-09-86 46 <0.5 <LO <3 <10 7 <10 25 26 <10 730 <6 44 6.8 
105 06-25-86 33 <0.5 <1.0 <3 <10 440 <10 29 330 <10 580 <6 28 4.1 

106 06-25-86 35 <0.5 <1.0 <3 <10 260 <10 21 220 <10 470 <6 31 2.9 
107 07-05-83 <10 <1.0 l 6 2 15 7 
108 06-27-86 43 <0.5 <1.0 <3 <10 18 <10 6 21 <10 450 <6 170 1.4 
109 07-01-86 23 <0.5 <1.0 <3 <10 140 <10 17 220 20 330 <6 llOO 0.9 
llO 06-27-86 33 <0.5 <1.0 <3 30 16 <10 12 2 <10 470 <6 580 1.2 

Ill 07-30-86 150 <0.5 <1.0 <3 <10 35 <10 11 12 <10 350 <6 26 <0.40 
112 08-22,.85 140 0.6 <1.0 <3 <10 270 <10 20 300 <10 510 <6 230 <0.40 
113 02,.14-86 10 250 <0.5 <1.0 <3 <10 2900 <10 26 290 <10 470 <6 11 <0.40 
114 07-23-86 81 <0.5 <1.0 <3 <10 <3 <10 6 25 20 230 <6 11 0.5 
115 06-2'.2.-88 3 <1.0 <l <l 1400 <5 790 <0.1 19 2 4 

08-2'.2.-85 <10 53 <0.5 <1.0 <3 <10 1900 <10 33 970 <10 540 <6 15 <0.40 

116 07-03-86 29 <0.5 <1.0 <3 <10 19 <10 9 16 10 140 <6 7 0.9 
117 07-02,.86 150 <0.5 <1.0 <3 <10 21 <10 25 280 <10 590 <6 7 <0.40 

STOCKTON FORMATION 
118 03-20-86 26 <0.5 <1.0 <3 <10 9 <10 47 <l <10 220 <6 25 

08-04-87 <10 <l <l <l <l 4 <5 <1 <0.1 18 2 <l 
119 07-23-87 <10 <l <l <l 4 4 <5 <l <0.1 32 1.7 3 
120 01-28-86 170 <0.5 <1.0 <3 <10 <3 <10 6 <l <10 130 <6 150 12 

07-21-87 <10 l <l <l <l <3 <5 <l <0.1 73 1.4 4 
121 08-16-85 200 <0.5 <LO. <3 <10 3 <10 12 <l <10 230 <6 42 i 
122 - 08-16-85 120 <0.5 <1.0 <3 <10 9 <10 7 <l <10 510 <6 93 0.4 

04-2'.2.-87 <10 2 <l <l <l 25 <5 l <0.1 16 0.6 5 

123 07-09-86 20 160 <0.5 <1.0 <3 <10 <3 <10 8 6 <10 430 <6 38 6.5 
124 06-17-85 250 <0.5 <1.0 <3 <10 6 <10 5 <l <10 170 <6 12 4.4 
125 07-31-85 120 <0.5 <1.0 .<3 <10 17 <10 8 <l 10 230 <6 74 
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T3:ble 7b. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey : minor constituents ( cont) 

[Well number as on figure 2; (mg/L, milligrams per liter; mg/L, micrograms per liter; •·, no data] 

Well Date Alwni- Arsenic Barium Beryl- Cadmium Chro- Cobalt Copper . Iron Lead Lithium Manga- Mercury Molyb- ·Stron- Vana- Zinc Uranium Carbon Phenols 
num- num dis- dis- lium dis- miup1 dis- dis- dis- di .. dis- nese dis- denum tium dium dis- natural organic total. 
ber dissolved solved solved dis- s9Jved dis- solved solved solved solved solved dis- solved- dis• dis-' disc solved dis~ di-s;; (µglL) ·- (J.lg/L as · (µg/L as (J.lg/L as solved (J.lg/L as solved (µ.g/L as (J.lg/L as (ilg,{. as (µg/L as (J.lg/L as solved (J.lg/L as solved solved solved (J.lg/L as solved solved 

Al) As) Ba) (µg/Las Cd) (j.lg,LIIS Co) Cu) Fe) Pb) Li) (J.lg/L as Hg) (J.lg/L as (J.lg/L as (J.lg/L as . Zn) (J.lg/L as (mg/L 
Be) Cr) Mn) Mo) Sr) V) U) asC) 

STOCKTON FORMATION(cont.) 
126 07-02-86 290 <0.5 <10 . <3 <10 <3 <10 8 140 - <10 290 <6 81 1.1 
127 07-08-86 20 91 <0.5 <1.0 - <3 <10 110 <10 8 40 - <10 450 <6 64 <0.40 
128 06-27-86 20 <0.5 <1.0. <3 <10 <3 <10 5 <l <10 210 <6 79 0.9 
129 07:31~85 · 88 <0.5 <1.0 <3 <10 <3 <10 5 <l 40 510 <6 47 
130 01-14-86 210 .- <0,5 <LO . <3 <10 140 <10 19 48 - <10 370 <6 21 1.3 

13"1 _09-.03-87. <10-- -<l. - - ---- ---<r:--·<o~r ~- - · - ---- ------ ---------------- -- <1----c- - --c2,--- -- ----ca----- -3C..----~•:-:8 ---:<5- :--- - u 0.8 1 
132 04-22-87 <10 <l 1 <l <l 10 <5 4 <0.1 - - 3 - 0.7 7 
133 07-17-85 200 <0.5 l _ <3_ .10 ~3- -~10----L" -~8-.--"--~- -<-10--.-400--~<6--~·-30-· ---

-----· -134-01:-11.:ss 160 <0.5 <1.0 <3 <10 <3 <10 7 <l - .<10 160 <6 3 1.1 
135 09,.09-87 <10 <l - -d 1 12 <3 <5 <l <0.1 - i.ll 1.1 2 

136 07-09-86 20 - 120 <0.5 <.1.0 · <3 <10 7 <10 11 91 · - :20 580 <6 21 49 
137 08-27-85 150 <0.5 <1.0 <3 <10 3 <10 4 16 - <10 130 <6 140 8.1 
13.8 08-27-85 160 <0.5 <tO - <3 <10 8 <10 . 7 .3 - <10 490 <6 21 
139 08-13-85 140 <0.5 <1:0 <3 20 8 <10 5 22 <10 270 .<6 39 
140 08-13-85 - 190 <0.5 <:1.0 <3 <10 <3 <10. 5 200 - <10 250 <6 12 

141 07~16-85 250 0.6 <1.0 <3 10 840 <10 9 40 - <10 71 <6 82 
142 04-24-86 360 I <1.0 - <3 <10 120 <10 6 l'.20 - <10 380 <6 11 
143 07-23-86 160 <0.5 - <tO <3 <10 5 <10 8 7 - <10 420 - <6 10 3.5 
144 04-24-86 390 <0.5 <1.0 <3 <10 370 <10 7 290 - <10 410 <6 <3 <0.40 
145 07-16-85 150. <0.5 I <3 20 1200. <10 9 500 <10 120 <6 24 
146 07-16-85 . - 160 I <1.0 <3 <10 170 10 10 10 <10 140 <6 7 I.I 

04-28-87 10 ·<1 <I <l 7 110 <5 30 <0,1 - 10 0.8 <I 
CONGLOMERATE 
147 .05-13-88 10 9 <1.0 <l 1 <3 <5 <l <0.1 ·- 4 0.7 2 
148 03-03-88 <10 3 - <1.0 <l 3 35 <5 3 0.2 - - 16 0.4 2 
DIABASE 

-· :_149--05-05--88-·-<10~ ------<1-:0-- <l <10 3 <10 <I <O.l 46 0.8 2 
BASALT 
150 07-01~86 5 <0.5 <1.0 <3 10 5 <10 7 <I <10 66 <6 49 <0.40 
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GLOSSARY 
Alkalinity - A measure of the buffering capacity of a 

solution to hydrogen ions. Measured by titrating a 
known concentration of acid into a specific volume 
of sample until the pH of the sample solution drops 
to a defined end point. In most natural waters alka-
linity is produced by the dissolved carbon dioxide 
species bicarbonate and carbonate. It is usually re-
ported in mg/Las CaCO3. 

Anion - A negatively charged ion or radical. 

Anthropogenic - Involving human impact on nature. 

Calcite - A common rock-fonning mineral composed of 
calcium carbonate (CaCO3). Usually colorless or 
white, but exceptionally may be red, yellow or blue. 

Cation - A positively charged ion or radical. 

Celsius or centigrade (°C) - Temperature scale that de-
fines zero as the freezing point of water and 100 de-
grees as the boiling point. It is converted to ·the 
Fahrenheit scale by the formula °C= 5/9(°F - 32). 

Conductance (specific) - A measure of the ability of 
.,. the water to conduct an electrical current. It is in-

versely proportional to electrical resistance and is 
related to the total concentration of ionizable solids 
in the water. It is usually reported as microsiemens 
per centimeter (µS/cm) at 25 degrees Celsius. 

Dissolved oxygen - A measure of the concentration of 
gaseous oxygen dissolved in water. For water in 
contact with the atmosphere, the concentration is a 
function of temperature, atmospheric pressure and, 
to a lesser extent, solute concentration. Dissolved 
oxygen is usually reported in mg/L. 

Gross alpha particle activity - A measure of alpha ra-
diation (positively charged helium nuclei) emitted 
from radionuclides in a sample of water. 

Langelier Index - Estimates the degree of saturation of 
· water with respect to calcium carbonate. Water that 

is undersaturated with respect of calcium carbonate 
would be considered corrosive because there would 
not be a protective deposit of calcite on plumbing. 
Water that is oversaturated with respect to calcium 
carbonate would be considered scale producing be-
cause calcite is being deposited; A Langelier index 
of zero indicates that the water is in equilibrium 
with calcium carbonate. 

Lithification - Hardening of soft sediment into rock. 

Major constituent (ground water) - Constituents with 
a concentration generally greater than 5 mg/L. 

Micrograms per liter (µg'L) - Unit expressing the weight of 
solute per unit volume of water. Generally 1.0 µg/L is 

equivalent· to one part solute in one billion parts 
water. 

Microsiemen (µS) - Unit of specific electrical conduc-
tance. One microsiemen is equivalent to one mi-
cromho which is the reciprocal of the electrical 
resistance unit microohm. 

Milliequivalent per liter (meq/L) - Unit expressing the 
concentration of valance charge contributed by a 
particular· chemical constituent (for example: Na+ 1 
and Cl-1) in one liter of water. 1'he sum of the mil-
liequivalents of cations and anions in a solution 
should equal zero. 

Milligrams per liter (mg/L) - Unit expressing the 
weight of solute per unit volume of water. Gener-
ally 1.0 mg/L is equivalent to one part solute in one 
million parts water. 

Minor constituent (ground water) - Constituent with 
concentration generally between 0.01 and 10 mg/L. 

Nutrients - Wastewater term applied to phosphorous 
and nitrogen in water . 

Picocuries per liter (pCi/L) - A unit for reporting ra-
dioactivity in water. One picocurie per liter is equal 
to 0.037 disintegrations per second in a liter of sam-
ple. 

pH - The negative base 10 logarithm of the hydrogen ion ac-
tivity (moles per liter). A pH of 7 is considered neutral, 
less than 7 is acidic, and greater than 7 is alkaline. 

Primary drinking water standard - Federal and state-
regulated Maximum Contaminant Levels allowed 
in public drinking water supplies to protect human 
health. , 

Secondary drinking water standard - Federal and 
state-recommended Lower and Maximum Contami-
nant Levels regulated to protect the public welfare, 
usually set to regulate aesthetic qualities of water 
such as taste, odor, or color. 

Total dissolved solids - A measure of the dissociated 
organic and inorganic matter, dissolved and particu-
late, in water. It is obtained by weighing the residue 
left after evaporating a known quantity of water at a 
prescribed temperature. Total dissolved solids is 
usually reported in mg/L. 

Trace constituent (ground water) - Constituents with 
concentrations generally less than 0.1 mg/L. 

Volatile organic compound(VOC) -Any organic com-
. pound that participates in atmospheric photochemi-

cal activity. Many such compounds are ubiquitous 
ground-water pollutants. 
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