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~ NATURAL GROUND-WATER QUALITY IN |
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 common 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 dissolved 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 prrmary drinking water standards for gross alpha parti-

- cle activity (6.5 percent exceeded the standard), radium (only

% Ra measured, 3 pereent 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
information will provide natural ranges of many water-
quality parameters. Uses for this data include (1) estab-

lishing baselines for assessing ground-water pollutron and-

(2) assisting local govemments water companies, drillers

and private well owners in recognizing the potentral for

natural water-quality problems

Ground water is an extremely important resource

for New Jersey. It provides approximately 50 percent

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 approxlmately 9 percent of the mhabrtants
with water. s

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 important, the composition and mmeralogy of
subsurface materials.

' Undesirable constituents in ground water are not al-

" ways anthropogenic in origin, and the federal and state
“primary and 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 distributed 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.




" east and northeast show bo

tained from. two sources:

vvhardness cormsrvrty,totaldlssolvwsohds non, sulfate, so- o
of secondary drinking water__

- dium, and chloride in ex S
_ standards have long been reeogmzed, at some locations, as

" natural (for example Kasabach, 1966; Nichols, 1968). More

- recently, naturally occurring radronuchdes exceeding the pri-
marydrmlang waterstandards havebeenrecogmzedandm—
vesugated (Zapeczaand Szabo 1987) : N

Elsewhere, it is clear that human act1v1t1es have o
_degraded ground-water  quality. Previous -studies in-

Newark, New Jersey, and the ad]acent urban area to the
~duced poor ground-water
ing in chloride concentratrpns as_high as 1900 milli-

grams per liter in the area around Newark Bay (Nichols,
"1968). Deep, slow. movmg ground water in’ this area

o commonly requires treatment for. naturally hlgh levels of
. dissolved solids, hardness, iron and sulfate (Carswell -
- 1976). Ublqultous ground-water pollution in this area 1s

,related to extensrve mdustnahzatlon and urbamzatlon

The water qualrty data Lxsed in this report were ob-‘ o

onuchdes in ground water
_ of the Newark basin. The Ambient Ground-Water Qual-

ity Network was estabhshed by the NJDEP and USGS
qualrty of ground water in-
New Jersey. Its present focus is to determine natural

to. monitor the environment:

ground-water quahty throu hout the state and ‘examine

" how geologlc condmons influence water quahty Each -
year, 22 to 26 wells are selected and sampled. Ineach
- of the state’s four physrographrc regions (fig: 1) samples .
_ are taken over a two-year period. ‘Wells are sampled for -

major ions, nutrients, trace constltuents gross alpha ac-

- tivity and’ volatrle organic compounds The analyses. ’
- presented here from the Ambient Ground Water Quahty'
* Network were collected during 1987 and 1988.

 The DEP-USGS study ('lf radionuclides was under-

taken to determme the occurrence and . distribution . of .

naturally occurring radronuehdes in:the Newark Basm
m New Jersey Water samples were collected from 260

The Newark Basin (ﬁg 1) isa reglonal geologrc '

trough bounded on the no:
 was formed, filled with str
- ments, and intruded and overlain by basaltic magma be-

west by a fault. The basin

naturally-occurnng andin-
ity in"the fractured rocks -
~ of the Brunswick Group. ILocahzed saltwater intrusion
~due to overpumping has degraded water quality, result- -

- from sedunentary

(1) The: Ambrent Ground '
 Water Quahty Network and (2) a'N.J. Department ofj_ ‘
" Environmental Protection (NJDEP) and U.S. Geological

- Survey (USGS) study of ; | Acknowl edgmeu 5

HYDROGEOLOGY _ _ L , -
: tween 230 and 187 nulhon years ago The sedlments

- and lake-deposited sedi-
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ground water srtes geographrcally dxstnbuted throughout

the basin. QM hundred and twenty-ﬂve samples wereana- | .
lyzed for major 1ons, trace metals, radioactive constituents,
and field parameters such as pH, specific conductance and -
~ dissolved oxygen. The analyses presented here from the v
| DEP/USGS\study of radionuclides in ground water were

'collected between 1985 and 1987 .

“For. both the ambrent network and the study of ra- B
dionuclides,| wells near known pollution sites were

avoided. s all wells from the amblent network found

to contain yolatlle organic compounds were elrmmated .

. from thedatabaseusedhere Allanalysesweredoneatthe S
U S. Geologlcal Survey Nat:lonal Laboratory using stand-
‘ v‘ardmethodspreset{tted'm Flshman ananedman (1985)

‘In total 169 acceptable analyses were avallable-

from 150, w‘ells, 167 samples: were collected from 148 -
‘wells in sedrmentary ‘bedrock and 2 samples were col-
" lected from l2 wells in basaltic igneous rocks. Statistical
summary tables in this report are based on the samples
: bedrock. Nineteen of the wells were - -
N sampled twrce ‘Before calculating summary statlstrcs, o
the analytlcal results from wells with two samples were =

averaged mto one value This was to avoid- statistical

“bias from overrep resentatlon of srtes sampled more than '

once ;”

The Amblent Ground-Water Quahty Network is

: vsupported by a grant fromthe USIA and by Depart- B

ment of Envrronmental Protect]on permit fees. The De-

partment of Environmental Protection and the USGS

supported th'e study of. radionuclides in ground ‘water.

ApprecratlonI is extended to all mvolved in establishing

" the ambrent]network partrcularly my- predecessors in
the NJGS, Gail Carter, who' standardrzed the sample E

collecuon process, and George Blyskun, project chief-
durmg muchiof the sample collection in the NewarkBa-

sin. I would also like to thank the samplers (Rich Fen-

a ton from the1 Bureau of Water Momtormg and-all those ©o
. from the USGS) for their dedication to this project. Spe-

cial thanks g0 to Zoltan Szabo of the USGS for provid-

ing data he cl:ollected for the- study of radionuclides in - >‘
~ the Newark Basm and for revrewmg the manuscrrpt PO

l
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3

were subsequently Tithified. Together with' rocks in
similar basins between South Carolina and Nova Scot:a,
they make up the Newark Supergroup Rock umts m the o
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Table 1. Geologlc units.of the New Jersey portlon of the Newark Basm

Era System Series Stratigraphic unlt Predominant lithology
8 | & Mountain_ basalt ,‘
9 g a }‘owe‘r E; Brunswick Towaco Formation . _ sandste_ne, siltstone, shale, conglomerate
Q urassic 2| Group . |-Preakness Basalt
8 - . B p - . s g
7} _ | Eeltville Formation - - -
E _ # *| Orange Mountain Basalt | diabase intrusives
A % 1 : 2 Lockatong Formation A siltstone, mudstone, sandstone; shale
Upper 1. } ,
2 Tnassic Stockton Formation arkosic sandstone, siltstone, shale, conglomerate

Newark 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- v
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 percent 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 plane partings, and other openings. The size 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. B

The chemical quality of ground water is strongly af-:
fected by the minerals the water contacts as it moves
through the aquifer. The sedimentary formations of the

Newark Basin consist of mudstone, siltstone, and sand- .

stone, with minor. conglomerate. The following petro-

logic and mineralogic descriptions of those formations

are shortened from Van Houten (1969).

The Stockton Formatlon consists mamly 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

arkosic matrix. The mudetone'contams much 1111te mus-
covite and feldspar. Sodic feldspar predommates over

- potassic feldspar.

The Lockatong Formation consists of cyelically de-
posited sediments recording repeated expansion and
waning of an extensive lake. Some 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

(3540 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

: hlgh as 5 percent (Tumer-Petemon, 1980).

The Brunswick Group sediments consist mostly of
redd1sh-bmwn feldspathic mudstone and micaceous silt-
stone with some claystone and fine-grained sandstone.

, T-he percentage of quartz ranges from 10 to 30 percent

in the mudstone to 50 to 75 percent in the siltstone. For
both mudstone and siltstone, the total of feldspar, illite,
subordinate. chlonte, and hematite coatings on grains is -
less than 15 percent. Molds of dissolved glauberite, now

~filled with calcite and barite, are common. Beds of gyp- :‘

sum are _loeally 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 lie along' the westemn
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
‘ gnelss predommate in only a very few patches.
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;anure 3 Plper dlagrams shpwmg the chemical types of water in- me'Bll'unsviick Group sedimentary rocks and the
Lockatong and Stockton Formations. Diagram in upper left shows domains of idommant water types. Dominant cat-
ions and anions in the water are plotted as the percentage of total equlvalents per liter. Triangles in lower left and right
show cation and anion plots]respectlvely Lines extrapolated from. pomt§ in the triangles plot as a point in the dia-
- mond representing the ionic composition of the water as deplcted Dashed lines bound areas wnth the hlghest concen-
lratlon of pomts for mdmd formatlons L o , o o - :
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GROUND-WATER CHEMISTRY

The- chemlstry of precrprtauon ‘at Washmgton Cnoss
ing State Park (table 2) is presented here for illustration
purposes, and is probably representative of precrpltauon

elsewhere in the Newark Basin. Precipitation at the park,

like most precipitation, is a dilute, acidic, oxidizing solu-

tion. The chemistry of precipitation is conlrolled by dis-
solved atmospheric gases (such as oxygen and carbon
dioxide), natural and anthropogenic airbome particulates, -
- and other natural and anthropogemc mputs Although spe- -

cific conductances 8 £ than 100 microsicmens pet cen- - (1) alcium, (2) sodium, (3) magnesmm, (4) potassrum,» )

timenter (US/cim) have been reported in urban areas, values

less than 50 pS/cm are more normal (Hem, 1985) Atmos-

pheric carbon dioxide produces a pH of about 5 7 in rain-
water. Human activites have mcreased the acrdrty of
precrprtatxon in New Jersey : : .

Table 2. Water quah charactensttcs of rectpltatton at Waslungton
Crossing State Park, Mercer County, New ersey. -
[1:S/cm, microsiemeéns per centimeter, based on
1990 (Natloml Almospherk Deposltlon Prngram. 1991)]

pH Conduo- . : KSolutaconccmranon o
(standard) tivity (millimpafliﬁer) . o
o ) TG Mg K N NH NG, Q. SO
Minimum 3.86 5.5 001 0005 0003 0014 003 021 006 045
Medisn 432 261 )
_ Maximum 644 846

0.55 0.341: 0135 2.290. lll 796 374 7.14

: As water from precipitation percolates from the land, .

surface through the unsaturated zone and flows through the.
ground-water system, it generally becomes more alkaline,
mineralized, and reducmg by chemical interaction with the.

materials it contacts. - The median values of alkahmty,
cific oonductance and dissolved oxygen' for ground waters

of the sedimentary- units in.the 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 alkahmty In the
ground water the median alkalinity is 134 milligrams per .
liter. The specific conductance (US/cm) is an mdlcator of;_

the amount of dissolved matenaL It increased from a me- -
dian value of 26.1 pS/cm in the precipitation to 417 uS/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 0 °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 mllhgrams per. lrter, it is thus less
ox1d1zmg (more reducing) than rainwater. -

Water-quahty characteristics of all the Newark -

Supérgroup samples collectlvely, and for wells in the

Stockton Formatron, Lockatong Formatron, and Bruns v

k weekly throudl ‘

© 009 0032 0016 0.123 028 175 027 216

" 1400 : - ,
w04 Cx
571000 R
S - v ‘
E 800 g
) - ‘ * * .
3 600 Foo _
3 . et 4 .
T T
1500 2000 2500

. wwk Group separately, are in tables 3 and 4. Location
- and construction 1nformat10n on wells is in table 6 (at

end of report) and figure 2. Chemlcal analyses of water
from each well are in table 7 (at end of report)

In general terms, ground waters in sedrmentary bed-, ,
rock of the Newark Basin are. somewhat oxidizing, -
slrghtly alkaline, ﬁ'esh (less than 10()0 mg/L total dis-

- solved sohds) noncorrosrve, and hard. In order of de-

creasing median abundance, the measurable cations are

(5) strontium, (6) barium, (7) zinc, (8) lithium, (9) iron,
(10) manganese, and 11 arsenic. The anions are (1) bi-

' carbonate (2) sulfate,: 3) chlonde, (4) nitrate plus ni- B

mte (5) ﬂuonde (6) orthophosphate o ,
Prper dlagrams (fig. 3) were used to classrfy the wa-

i ‘ters of the Stockton, Lockatong, and Brunswick in terms
" of their major and minor cations and anions. Inall three =~
- formations " ca]crum-magnesrum-sodrum blcarbonate o
type waters dominate; calcium sulfate type waters are
e subordmate Calcium sulfate type waters are associated
- with high' dissolved solids in the Brunswick Group for-
. mauons (fig. 4) .Some sodium- chloride type waters
~ were also present in the Brunswick Group and Stockton
' "Formatron A few samples from ‘the Lockatong Forma-

tlon were sodlum blcarbonate type water.
The drfferences in ground-water quality among for-

v mattons (tables 3,4, 7, fig. 5) are related 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 Brunswrck Group sedrmentaryv‘ ‘
: rocks are hardest and lughest in calcrum magnesrum, chlo- o

,v,BrunsWiek Group .- -

‘ COnductwlty (uSlcm)

Frgnre 4. Scatter dlagram showmg dlssolved sulfate and

_conductivity for ground water samples from the sedrmen-

tary rocks of the Brunswrck Group, New Jersey
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Table 3 Statlstlcal summary of water quahty charactenstlcs for wells in the Newark Supergroup sedimentary rocks
NewJersey’ = | n '

[p, primary drinking water standard; s, seeondary drlnkmg water standard ;,ts/cm, microsiémens per centimeter, mg/L; milligrams per
liter; pg/L; micrograms per liter; --, no data available] '

‘. Number 25th 75th‘ | Maxnmum comammant level -
Characteristic or constiunlmt : “of * |Minimumj| .. | Median /.| Maximum
: | ' Samples| percentile ‘ percentlle -
. i amples |
Characteristics I _ T | N o
Temperature (C) | . 147 95 | 125 13 135 17 - - -
Specific Conductance (us/cm) | - 147 | 140 | 342 417 550 : 12040 - | e .
Oxygen, dissolved (mg/L) T B 147 <0.1 0.5 27 5.0 14.7 - © - .
H (standard units) | . 148 55 11 7.6 7.8 9.3 ;| 6.5-8.5(s) | 6.1<6.5,3.4>8.5.
Field Alkalinity (mg/L as CaCO3) - 147 - |21 101 134 161 | | 338 o - -
Solids2, dissolved (mg/L) N 147 | 106 259 316 1416 | | 1540 500(s) 136 - -
Corrosivity (pH units)3 \ 142 -3.86 068 | -023 || -005 1.04 | -1tol(s).| 31.2<1,0>1
Hardness, (mg/L as CaCO) | 147 12- 7 | 140 180 1 220 - 1100 50-250(s) 13.4 <50, 20. 8>250
Major and Minor Dissolved Constltuents(mg/L) . : . . |- . : :
Calcium 25 35 . |.45 i 62 || 365 - --
Magnesium , , 147 027 10 15 []19 | 69 . - - e
Sodium ! .- 147 2.1. 12 15 . 127 12100 | 50(s) - 85
Potassium T - 147 04 1 13 2.4 6.6 am L=
Chloride . . 147 1.7 |- 10 16 28 1| 320 | 250(s) L0
Sulfate i e 147 1.1 22 36 64 : | 1200 250(s) 82
Fluoride 4 0.01 0.1 0.1 02 | 14 ap | 0
Silica 147 11 119 22 26 | 45 - -=
Nutrients, Dissolved (mgIL) N T . N et
Nitrogen, NH3, (asN) 54 001 |- 001 | " 001 | 0.02] 1028 | . L
Nitrogen, NO3, (as N) 55 0.01 0.01 - 0.01 - 001 | - 002 l(p) L0
Nitrogen, NH3 + Organic, (asN) .~ - 54 02 0.2 03 - 05 | 1.1 e -
Nitrogen, NO2+NO3, (as N) : 55 1. 01 0:29 1.5 || 30 7.6 10(p) . )
Nitrate, [NO2+NO3]-[NO2], (as N) - . 55 0.1 033 1.6 130 74 10p) |¢ S0
Phosphomus Ortho, (as P) c 49 0.01 |.. 001 0.02 || 005 016 | = - ks
Phosphorous, (as P) ! 40 0.01 | 002 1 004 1 | 006 03 C-- S -
Trace and Minor Dissolved Constituents. (I-'G/L) . . S E _
- Aluminum - ' <10 | <10 . |<10 |85 ] .30 |50-:200(s) 0. -
Arsenic : ) : 43 <1 <1 - 2 |3 19 . 50(p) 0.
Barium - LR 119 <2 345. | 110 . 200 ! | 1200 2000(p) -0
- Beryllium e 119 <0.5 <05 |.<05 | <05 | 1 - S
Cadmium - 147 | <1 <1 "} <1 <1l | 3 . 0:
Chromium S T 43« <1 <1 l«1. | 5 B 100(p) .0
Cobalt . : \ . 119 <3 <3 <3 (<3 3 -
Copper . - 147 | <10 <10 <10 <10 || 200 1300(p) B
. Iron . . | 147 <3 <3 7 24 {11000 - | - -300(s) | - 14.5
Lead ) 147 -|<10 <10 <10 <10 || 16 - 15(p) 0.7 °
Lithium : 121 <4. 9 20 . 290 || 100 e : -
Manganese : . 147 <1 o<1 1-5 S5 1]|1600 50(s) - 27
“Mercury : : . 43 0.1 -0l 0.1 01 |1 703 '| 2(p) : 0
Molybdenum | ) ) 119 |[<10 <10 <10 <10 || 170 e -
Strontium : © 119, 50 | 2275 430 7125 | |11000 - S -
Vanadium - : 121 <6 <6 <6 <6 | 25 SR e
Zinc : ¢ 148 <3- 9 22 -54 !]1100 .| 5000(s).1 - . 0. .
Organic Constituents . ) . ‘ e e o . S
Carbon, Organic, (mg/L,as C) | 43 | 03 | 07 | 08 | 14 I 3.1 l - I —-
Phenols Total, (ug/L) = . - . 38 <1 <1 2 . ! - -
1 Analyses from wells sampled twice were averaged into 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 saturauon defined as zero usmg the Langeller Index (Ame rican Water Works Assoclatnon, 1975)
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Table 4. Statistical summary of water quality characteristics for wells in the Bnmswnck Gp., Lockatong and Stockton Fs. 1
Lp, s: drinking water slandards, ps/cm, mlcrosiemem per centimeter, mg/L; milllgrams per liter; mg/l.., micrograms per liter; -, no data available]

1 Analyses from wells sampled twwe were avemged into one value and are counted here as one sample

2 Product of constant derived using linear re, 5ress|on analysis and |

3 pH unit below or above CaCOs samratlon

efined as zero using

ific conductance °

Dnnkmg water standards
Charactenstw‘ or cons,_tntuent o N mter thmum . 25th Median | 75“‘».
ofSamples pemenule . | percentile
BRUNSWICK GROUP SEDIMENTARY ROCKS
Characteristics ! ) :

Temperatu: éu 94 9. 12.5 13 . 135 14.5 -

Specific Con ctance: (us/cm) 94 155 374: .| 450. - 632 0 - -

Dissolved Oxygen (mg/L) 94 <0.1 - 0.70 -29 5 - 14.7 - | -

H ‘(standard units) : - 95 6 74 1.6 78 793 | 6.5-85(s) |3.1<6.5,2.1>8.5
- Field Alkalinity (mgIL as CaCOa) 95. 21 112 - ] 141 161-. 338 -

Solids2, dissolved (mg/L. 94 1117 . | 283 - | 340 . | 478 1540 : 500(s) 191

Corrosivi (pH umts 3 93 -3.09 -0.51 -0.19 -0.02 - 1.04 | -l to 1) | 225<1,0>1

Hardness?' mg/L as Ca e") 13 160 200 280 1100 o) 1.1< 50, 26.6>250
Major and Minor Dissolvi Constituents(mg/L;. oy . S

Icium : 3 40 50 73 365 - -

Magriesium 140 12 16 221 69 S - .

Sodium . - 94‘ 21 212 15 27. ..270 | 50(s) 74

Potassium - 94 04 . | 1.3 |7 19 X . -

Chloride ) 94 2.8 12 - 18 w32 110 . 250(s) 0.

Sulfate S . . S 94 1.1 29 . 44 78 1200 250(s) 1.7
- Silica 4. 11 19 22 - 25 45 -
Trace and Minor Dissolved Constituents (pg/L) : N ) . . - Lo

Barium <2 27 79.5 205 1100 2000(p) . 0.0

Iron - 94 <3 <3 60’ 22 . |11000 300(s 13

Lithiam 71 <4 18 - 24 1 33 100 -- -

Manganese 94 <l .} <1 2 © 46 - 1600 50(s) - 24

Strontium 7 50 225 530 | 925 11000 e -

Zinc 94 <3 6 _ 18 - 50 740 5000(s) | -0
LOCKATONGFORMATION N : L s t
Characteristit ; s : C S

Temperature (C) 22 105 12.5 13 - 135 17

Specific Conductance | /cm) 22 |221 336 447. 585 - - ,_
Dissolved Oxygen m; 22 <0.1 ~02 0.5 2.5 7.5 e - .
EH (standard 22 6.6 72 .16 7.7 - 88 6.5-8.5(s) | 0.<6.5,9.1>8.5

ield Alkahm (mg/L as CaCOs) 21 | 61 - 93 151 220 321 - e

Solids2, dlssolved (mg/L) 22 | 167 254 - 338. . | 442 680 500(s) . - - 45

Corrosivi (pH units)3 '20 - -1.74 -0.77 -0.29 .-0.06 054 |.-1to s) 31.8<-1,0>1

Hardness (ing/L as CaCO ) 12 130 1§ 1220 " | 350 50-250(s) 19.1<50, 13.6>250
Major and Minor Dlssolved Constltuents(mg/L) ) : : - o

cium 25 30 46 - | .55 79 . - -

Magnesium 22 1.2 7.8 11 21 37 . - L e

Sodium - 22 | .7 12 27 - 35 140 50(s) - ° 13.6

Potassium - . - 22 0.8 - 15 2.7 4.7 © 6.6 D e -

Chloride 22 |17 6.2 - 11.5 26 70 250(s) - | -0

Sulfate 22 10 17 41 62 . 135 . 250(s) 0

Silica 13 1.20 26 1 34 . 42 -- -
Trace and Minor Dissolved Constituents (ngL) s SRR . ) v

Barium - 10 . 33 | 73 -153 1200 | 2000(3) : .0

Iron 22 <3 7 19 1260|2900 300(s 19

Lithium 21. | 6 9 - 16 25 96 e -

Manganese 22 |'<2 11 26. - 260. 790 - 50(s) 43

Strontium .20 .78 240 460 520: 730 ] - S

Zinc 22 7 12 30 170. 1100 _ ._5000(s) -0
STOCKTON FORMATION ) ) - i
Characteristics : .

Temperature (C) 29 ALS |- 125 0 |13 13.5 16.5. - -

Specific Conductance (ps/an) .29 | 140 287 346 400 808 - -

Dlssolved Oxygen (myL) ©29. ‘01 |+ 1.0 | 29 51 1.7 e
E dard units) : 29 55 6.6 7 . 76 8.6 6.5-8.5(s) - 13 7<65 34> 8 5

ield Alkahm (mg/L as CaCOs) 29 21 . 85 . 104 145 177 - -

Solids2, dlssolved (mg/L) 29 1106 - 217 262 302: ;.| =618 - |:-500(s) 34

Corrosivil (H umts)3 29 -3.8 | -173 | -l -0.29 | - 0.808 | -1to 1(s) 69 <-1,0>1
" Hardness {(mg/L as CaCO3) - 21 . 1120 .| 140 170 . 1-200. .~ 50-250(s) 16 9<50 0>250
Ma; C|or and Minor Dissolved Consﬂtuents (mg/L% ) . : L ;

alcium 7.8 27 36 43 - 47 - --

ofnesnum 29 027 | 10 13 16 - 25: --

Sodium 27 - 78 9.1 13 15 1585 50(s) 34

Potassium 29 | 08 1 1.3 1.7 32 --

Chloride 29 33 11 "13 21 | 130- . 25 ; 0

Sulfate 29 - 5.1 18 . 23 | 37 94 25 0

Silica 29 | 11 219 23 26 29 - -
Trace and Minor Dissolved Consﬁtuents (pg/L) : - : o . : )

Barium . 1 26 135 - 160 220 390 2000(8) ] 0

Iron - 29. <3 <3 6 17 1200 " 300(s). . C 111

Lithiom 25 4 6 -8 9 47 -- --

Manganese 29 <l. <l 4 | 40 500 - " 50(s) 18.5

Strontium 25 1T 168 290 . 423 580 e -

Zinc 29 <3 11 21 43 140 5000(s) 0

Langeller Index (Amencan Water Works Assoclauon, 1975)
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~ ride, Tithium, and strontium. They have higher extreme
2o dissolved’ sohd, sulfate, and iron values. (2) Waters from
© the I.ockatong Formation are htghect in potassium, so-

~dium, - silica, n'on, and manganese “and ‘lowest in dis- -

solved oxygen ~and chloride. (3) Waters ' from thev v
- Stockton Formation are highest in -barium ‘and lowest in
pH, dissolved ‘solids, Langelier Index (most - corrosive),

sodium and lithium. The highest barium. concentration,
" however, is from a sample from the Lockatong. Also,

“the ‘interquartile ranges (25th to 75th percentile) of most
constituents and ftotal dissolved solids -are generally
much lower in the Stockton than in the other formations.

- Ina formation’ with ‘nearly ” homogeneous hydlauhc, ‘
mineralogic, and chemical properties, water would approach

an equilibrium composition. Most. fomtahons, including
those of the Newark Basin, are not homogeneous, however,
and a characteristic ran ge of composmons isthe | norm,

" High concentrations of certam ground-water consi-
tuents or characteristics are sometimes aerially clustered.

. This is because hydrogeologic conditions associated with -
the hlgh concentrations may be of a limited aerial extent. »

As an example, wells 58 through 65 in North Brunsw:ck
“Township (table 6, at back of report) form a cluster of high

iron and manganese concentrations in. the’ Brunswick |

Group sedimentary rocks (table 7, at back or report) This

,obsewauonmd:catesthathnghnronandmanganeseare ‘

probably common in this townshlp _ ‘ ,
Previous workers have noted an increase in total dis-

' solved solids and a decline in water quality with well depth-

in the Newark Basin (Kasabach, 1966; Anderson, 1968),
- but this is not apparent from relationships. between well
depth and conductivity (fig. 6). Conductivity reflects the
concentration of numerous dissolved ions such as sulfate,
‘ sodmm and chlonde The expected relatlonshnp between
- well depth and conductivity in the Brunswick sediments
~and Lockatong Formation is weak or nonexistent, For all

wells in the Stockton. Formauon there isa sxgmﬁcant posi-

tive correlation coefficient of r =-0.61; however, if the
"deepest well is not considered, r becomes 0 02, Wthh mdl-
cates an msngmﬁmnt correlation.

* One possible reason for the lack of con'elat:on be-
tween well depth and conductmty might be a,low correla-
‘tion between well depth and depth to the highest yielding
 fractures. Wells in Newark Basin bedrock are generally
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 quantlty of water being drawn
from different depths. Only .where the highest yielding
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" Figure 6. Scatter diagrams showing conductivity and
~well depth for ground-water samples from the Newark

fractures are known to be near the bottoms of the wells ]

Basin sedimentary units in New Jersey.
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can well depth be used to investigate } te the relation be-

tween depth and conductivity or dlssolved solids con-
centration.

'In an altematlve interpretation, the relatronshrp be-
tween well depth and dissolved solrds may be shown
more clearly in the local studies of Kasabach (1966) and
Anderson (1968) than in this regional study because the
overall relationship is marked by neglonal vanabllrty in
- the depth of major water-producing fracturesI

i L

\ o ‘
DRINKING WATER STANDARDS

- Ground water quahty in the sedlmentary formations of
the Newark Supergroup in New Jersey is generally good, but
locally may require treatment for undesirable charactonsucs

and. constituents. State-recommended secondary drinking

waterstandardsareexceededfarmoreoﬁenthanﬂ\ehealth-
based primary standards (NJA.C. 7:10-1.1 through 73).
An excellent summary of federal and state drinking water
' standards, water testing, and water treatment x‘s in Shelton
(1991). Much of -the information on sta‘lndards (below) is
vfrom that reference. : ‘

'PRIMARY DRINKING WATER STANPARDS
Primary drinking water standards targ‘et contami-
nants that, in the judgement of the Co'mmissioner may

have an adverse affect on the health of persons These

‘standards, at'a minimum, apply to publlc water supplies.

,Radlonuclldes ’ ‘ .
Naturally - occurring radionuclides; exceed primary

: dnnhngwaterstandardsmasmallpercmtageofﬂlesam
*ples. A study of natural radioactivity in the ground water of
the Newark Basin by Szabo and Zapecza (1987)} showed that
uranium enrichment occurs in black rudstones near the con-

tact between the Lockatong and Passaic Formations, and that

complex hydrogeochemical relationships control the ra-

‘dionuclide content of ground water. Gross alpha-pamcle ac-

“tivity and 26¢adium concentrations in water are ultimately
related to uranium decaymﬂmﬂlewaterandwrtlunthesur- _

~ rounding sediment, respectively. The: percenlagc'a of analyses

- exceeding actual and recommended radxoacuvrty standards
_in the Newark Supergroup sediments (modified from Szabo

-and Zapecza, 1987) in New Jersey are: - |
. L
Standard | Pe 'cent
. Characteristic Number of i
» orconstltuent samplos (pl;::‘f::;'ss t re’s{gndarf
: Gross alpha 259 - 15 i 58
: . o |
- P%Ra. st 39
" Uranium 60 32 | 33

L ‘Standm»d for 25 Ra+ mRa ZRecommended standard

. Lend

. Nineteen of the wells used in this survey were sam-
pled twice. ‘Analytical values varied with time through a
considerable range. For example, for total dissolved solids
12 of the sample pairs varied by less than 10 percent, 3 by
more than 10 but less ‘than 2|0 percent, and 3 by greater
than 20 percent. If all the variables that can affect water
quality remain the: same, the’ analytical results should be .

similar. ‘Without reviewing specrfic information such as

' pumping rates, rainfall, and seasonality, it is difficult to de-

termine why results are not always similar.

Barium ' -

Barium levelsglmterthan 1' mg/L are reported in Szabo
and Zapecza (1987), but none exceed the present primary
drinking water standard or maximum allowable concentration
level of 2.0 mg/L. A reported barium concentration of 2.13
mg/L in Hunterdon County was investigated by the DEP in
1988. Barite (BaSOs) mmemhzauon occurs locally through-
out the Newark Basin (Domblloslu, 1980), and presumably
accounts for most of the barium in ground water. However,
anthropogenic sources are also possrble

The highest lead concentration in this study is 16
parts per billion from a well [in the Brunswick Group. It
barely exceeded the primary drinking water action level of
15 parts per billion. .

SECONDARY DRINKING WATER STANDARDS

Secondary drinking water standards are recommended
standards that protect the pul?hc from characteristics and
constituents that affect the aesthetic quality of the water
(for example, its appearance, taste or odor). Undesirable
characteristics and constituents in water are treated in pub-
lic and private water suppl‘les using various systems.
Analyses exceeding the secondary drinking water stand-
ards, comprled from tablw 3 and 4, are in table 5.

Corrosivity , ,
Corrosivity and scaling potentlal are measured us-
ing the Langelier Index, a calculation that uses pH, alka- '
linity, calcium concentration, total dissolved solids, and
water temperature to determine if calcium carbonate
will dissolve or precipitate (American Water Works As-
sociation, 1975). Normally acceptable corrosivity ranges
between slightly corrosive (-1 pH unit) and slightly encrust-
ing (+1 pH unit). If the water is t00 comosive (<-1), it can

- corrode plumbing systems; release harmful metals such as

lead and copper, and shorten the life of water systems. If the -
water is slightly scaling (O to|+1), calcium carbonate will
precipitate out and encrust the insides of plumbing sys-
tems with a protective coatln{g If the Langelier Index is




Table s. Percentages of samples exceedmg secondary drmlung water standards
[mg/L, mllligrams per llter, i1, Langeller Index] ’ o

W_WWW

Characteristic Second;;{er Number - Percent Number Percent ~ ' ~Number  Percent- Number . . Percent
or constituent, standarf (mg/L) .~ exceedin - of " exceeding . . .of .. exceedin ~.of exceedin,
samples standard -©  samples © - standai samples . standa samples - standa
, Corrosrv_rty @D dwl 93 225<1,051 . 22 - 318<1,051 _ 29 69<1,0>1 144 312<1,0512
" Hardness ", 5010250 - 94 1.1<50,26.6>250 22 - -9.1<50,13.6>250 “29  6.9<50,0>250 147  3.4<50,20.8>.150
Irn. . - 0300 94l 13 22 19 29 11l 47, - 145
Manganese - 005 . . 94 . 24 . 2 - 43 29 185 . 4T 269
pH' © . 651085, 95 3.1<65,21585 22 <6.5,9.1>85 29 137<65,34>85 - 148 6.1<6.5,3.4>8.5
Sodium & .. 50%.. ¢ 94 740 22 1360 029 0 . 34 147 85
- Solids, dissolved - 500. . 94190 e 220 ) 145 .. 29 34 . 147 13.6
Sulfate . 2507 .0 94 - 7 - 2205 <0 T.290 0 147 82
: ISee glossary ) )

' greaterthanl toomuchsealecanbuildup 'Ihlswrllrmpede »Sodrum Lo ' : :
' theﬂowofwateranddegradetlwhmtconductmgpmperﬂesof -~ Sodiizm occurs in many minerals, for example halite
boilers and water heaters. The Stockton Formation has the (NaCl) and the plagioclase feldspars (sodium-calcium-
“highest peroentage of well water samples considered 100 corro- ~aluminosilicates). High sodium can have an adverse
sive (69 percent <-1) In comparison, the Brunswick Group has ~  health impact on people with high. blood pressure and
. 225 percent <-1 and the Lockatong Formation 31. 8 per- - other sodium-sensitive ailments. The Lockatong Forma-
~cent<-1. None of the samples weretooencrustmg ~ . tion has the greatest percentage of wells with values
Hardness Lo above the drinking water standard (13.6 percent), fol-

1 B k 4 Stock-
Hardness is ly the result of G alcrum an d magne- | owed by the Brunswick Group (7. percent) and Stock

sium dissolved in water. High hardness affects lather for- ton Formation (3.4 percent)
mation in soaps and can indicate a potential scale problem - Total Dissolved Sohds ' ’
in hot water heaters and boilers. Calcite (CaCO3) and dolo- - Total drssolved solids is'a measure of the amount of
mite ([Ca,Mg]COs) are common minerals ‘that contribute ~  dissolved material in the water.- The concentration of
calcium and magnesium to water as they dissolve. In this - dissolved solids can be measured directly or estimated
study 26.6 percent of the wells in the Brunswick Group, ~ from the conductivity value. It is a general indicator of
- 13.6 percent of the wells in the Lockatong Formation,and  the overall quality of the water, and high levels can re-
6.9 percent of the wells in the Stockton Format:lon were - duce the life of hot water heaters. The total dissolved
found to have high hardness (>250 mg/L) R solid content of ground water is mainly a function of the
©0 7 ease with which the minerals in the aquifer can be dis-
- solved and the residence. time: of the ground water. The
percentage. of wells drawing water from the Brunswick
Group, Lockatong Formation and Stockton Formation
- that exceeded the drmlcmg-water standard are 19.1, 4.5,

Iron and Manganese . :
Iron and manganese generally occur together because _

-they have similar chemical propertres Some mangarniese

generally substitutes for iron in iron-bearing minerals. For

example, pyrite (FeS), biotite (hydrous iron aluminosilicate), and 3.4 respecnvely In the Brunswick Group, the total

 and some pyroxenes and amphiboles all contain iron with dissolved solid concentratrons are related to hrgh sul-
some manganese. Generally, the lower the concentration of fates (fig. 4) _

~ dissolved oxygen in water, the higher the concentration of *
dissolved iron and manganese: When iron and manganese in ~ Sulfates
water come into contact’ ‘with oxygen, they precrprtate and Sulfur-bearing mmerals such as gypsum (CaSO4.2HzO)
mayleaveredandblackstamsonlaundryandplumbmgﬁx— = and pyrite (FeS) can increase the sulfate concentration in
tures. High iron and manganese levels affect the taste of the " ground water when they are dissolved. High sulfate levels
water. Well water from. the Lockatong Formation has the - in water lead to scale formation in boilers and heat ex-
lowest overall dissolved oxygen content and the hrghest per-  changers, affect the water’s taste, and can have a laxa-
centage of wells exceeding the iron standard (19 percent) . tive effect. In this study, only wells drawing water from
and manganese standard (43 percent) ‘Excessive iron and - the Brunswick Group (11.7 percent) have sulfate con-
manganese are also encountered in the Brunswrck and - centrations exceeding. the  secondary standard. ' The
Stockton Formatrons - - L - Brunswick Group rocks have locahzed deposrts of gyp-
S sum, asulfatemmeral _

5
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Table 6. Records of bedrock wells in Newark Basm, New Jersey for which water analyses are avallable. .
[Well number corresponds to wells located on figure 2 and cited elsewhere in report; altitude of land surface, above sea level; depth of well, below land surface;
“top of open interval, depth below land surface; bottom of open interval, depth below land surface; primary use of water, C= commercial, F = fire, H domestic, -
I=imigation, N = industrial, P = public supply; R = recreation, S. = stock, T = msntutlonal U = unused; -- data not available] - .

Well - Water - GWSI County = - Mumclpahty -~ =~ Latitude Longitude - . Land Depth Open interval Primary use
number = Allocation number e S .-+ (degrees) (degrees) surface (f.) Top (ft.) -~ Bottom of water
permit # Tl T T altimde (/) ) -
BRUNSWICK GROUP SEDIMENTARYROCKS o o L ’ . ) o T .
1 -23-02273. 30234 Bergen Cresskill Boro . - i 405621 735748 40 C219 72 - 279 N
2 23-04135 . 30221. . ‘Bergen .. EmersonBoro 7 405827 740104 - 35 478 766 . 478 P
3 26-00791 30225 Bergen ‘Englewood City - . 405316 - 735904 5. - 354 - 135 . 354 N
4 - 30226 Bergen . . - NorwoodBoro . 405940 - - 735624 - - 30 © 23000 41 300 ° -1
5 23-02599 . 30231 = Bergen " . -405934 735609 .. 50 153 64 . 153 - I
6 4300032 . = 30232 ‘Bergen - . Paramus Boro | 405646 740438 7 306 54 - 306 C
7 - 23-04818 30034 Bergen - Ramsey Boro - 410426 740835 345 ’ 600 104 . 600 P
8 46-00174 30216 Bergen: - Southl-]ackensackTwp 405213 - 740302 10 70230 160 ©.230 N
9 - 30222 Bergen Teaneck Twp - 405407 © 740143 10 363 116 . . 363 1
10 . 43-00022 -30230 - Bergen Wyckoff Twp o 410022 . 741052~ 366 352 42 352 P
11 26-04269 - 130090 -~ Essex- © .  Fairfield Boro o 405315 -+ 741739 - 170 © 200 - 90 © 200 P
12 . 2512755 .. 130052 Essex .~ - 'Livingston Twp B 404757 742135 . - 180.- 301 - 69.8° 301 P
137 26-04743 130082  Essex - Roseland Boro - - 404948 741833 12100 450, - - P
14 24-07347 190039 Hunterdon' ~ - Alexandria Twp T .. 403455 745905 460 192 42 192 . S
15 . 27-06454 . 190045  Hunterdon . EastAmwellTwp : " 402530 744909 . 290 - . 160 50 . 160 H
16 ~  27-07104 190050 - Hunterdon ) o . 402633 744711 - 310 350 . 50 350 - H
17 - 27-02828 190046 - Hunterdon o © 402543 . 745150 200 cL 147 20 D147 T
18 24-15044 . 190030 Hunterdon Flemington Boro 403014 . - 745157 180 510 82.5- 510 - P
19 .~ 2409411 = 190042  Hunterdon - S B 402951 745104 180 400 50 400 P
20 24-06082 190016 - Hunterdon * *~  FrenchtownBoro *~ .~ . 403112 - 750343 130 688 300 - 688 P
21 -- ~ - 190005 Hunterdon S e ™o 0 403140 . - 750335 140 286 45. 286 P
22 24-14333 190017 Hunterdon Kingwood Twp . - 402909 - 750032 480 450 .50 450 H
23 24-12391 190025. Hunterdon L oM L 403157 - 745834 - . 530 467 - 50 467 H
24 24-16019 - 190061 -~ Hunterdon . : o © 402812 - 750259. 460 : 400 © 50 - 400 H
235 .. - 190009 - Hunterdon - . LebanonBoro - © . "403837 745004 - 240 222 93 222 - P
26 44:00025 - 190012 | ‘Hunterdon . Milford Boro g 403424 " 750548 - ) 100 - 100 P
27 24-05461 190043 -~ ‘Hunterdon .  Raritan Twp . ‘ - 402756 745150 145 300 40 300 . I
28 e 190032 - - Hunterdon. .= .- Yoo 403215 0745024 120 - 502 4 .- 502 - N
29 2407201 190041 =  Huntérdon . "ol T -402917 . 745212 180 400 52 400 N
25-18075 190065 Hunterdon Readington Twp .403304 7447;3 180 190 = 67 190 'H
31 2403131 - . 190064: - Hunterdon ST 403730 744533 100 193 23 - 193 N
32 2411326 . - 190018 . . Hunterdon oo YT 403430 745020 " 360 ~ .0 190 - 60 190 H
33 24-12071 190019  Hunterdon . - ) " .. 403541 . 744824 - 330 150 67 150 H
34 25-17491 190063 Hunterdon = Tewksbury Twp . ..404019 ' 744446 200 1230 - 107 230 T
35 - 190085 Hunterdon' - . West Amwell Twp.. - . 402143 745359 450 388 50 388 H
36 27-06336 190051 ~ Hunterdon S e 7402128 745434 400 - 200 -40 200 H
37 . 27-06112 - 190058 . Hunterdon =~ v - - 402130 745414 400 400 ¢ 40 400 H
38 - 27-06721 190056 - Hunterdon . " Lo 402239 - 745424 430 345 505 345 - 'H
39 27-06916 190054 - Hunterdon . R - 402131 . 745419 . - 400 322 50 - 322 H
40 . -27-06760 190055 * - Hunterdon . o - 402055 745526 390 430 52 . 430 H
4 2700171 190074 Hunterdon - ' " : .- 402341 . 745436 . 290 © 107 - 303 107 C
42 27-04956 190052 . Hunterdon ot 402146 .~ 745357 .- 450. .. 290 30 290 H
43 27-07097 190057 ‘Hunterdon B 402134 745421 410 350 - S0 350 H
4 27-05579 - 190053 ' Hunterdon" R .. 402146 745337 .360 - - 193 - 42 193 H
45 27-04973. 210277 - Mercer.. ‘- . HopewellBoro - . - 402314 - . 744611, 200 380 .50 - .380 - P
46 ) -- . 210282 .. . Mercer : e o 402314 - . . 744622 .. 230 . . 60 10 60 H
47 '28—10058 © 210263 Mercer " Hopewell Twp : : 402406 - 744415 200 .- 120 51 - S 120 H
48 . 28-03764 210267 Mercer. ! e ) 402140 - . 744340 214 400 - 375 400 C
49 - 210088 . Mercer L o ) 402128 .- 744613 179. 150 20 150 - 19)
50 27-06942 210242 Mercer B 402040 744635 = 160 ‘600 50 . 600 N .
51 '27-04615 210244 - Mercer : I . 401846 . . 745046 - 210 - 235 - 105 235 P
52. 27-07048 210253 - Mercer : o . -402024 745103 - - 290 . . 250 - 63 - 250 . H
53 - 210289 Mercer . " - 401753 - 744835 220 : 300 12 300 U .
54 . 27-02563 - 210269 Mercer PennmgtonBom Co. 401947 - . 744750 1200 272 433 272 P
55 - 27-04196. 210275 . . Mercer. . - UL 401905 - - 744736 - 200 - - 300 812 . 300 )4
56 25-03970 231072 Middlesex EdlsonTwp o . 403536 . 742228 80 . 560 .74 . - 560 P
57 25-04516 . 231055 Middlesex : .. 403521 . 742223 80 . 532 402 5327 P
58 28-04791 231050 " Middlesex = - Nprtthmswnck Twp 402721 " 743031 100 234 26 234 | I
59 25-17373 - 231051 . - Middlesex. . . " i .- 402804 742539 50 . 160 53 - 160 . H
60 * 28-11860 231049 Middlesex'. ' " e 402824 742751 110 o115 0 50 175 - - 1
61 - 231083 . . Middlesex St . 402630 - - 742959 110 - 409 20 . 409 U
62 28-04269 231119 - Middlesex o St | 402621 . 743009 110 - "+ 65 235 . 65 F
63 28-05084 = 231048 - Middlesex ) " L 402703 - 742928 120 74 .25 74 H
64 12812317 - 231047 Middlesex oo 402602 742910 - . 110 85 '50. . 85 1
65 29-16276 = 231076 Middlesex . oo ..402630 742959 . 110° .68 . 12" . 68 U
66 25-21440 231053 . Middlesex ~ Piscataway Twp - . 403110, - 742812 . 60 - 300 55 - .- 300 1
67 - 28-01429 - 231075 Middlesex South Brunswick Twp - .~ - 402543 ~ 743107 110 - - 251 . 312 251 19)
68 R 230531 - . Middlesex ~ " : ) 402526 743129 130 S257 o 42 ..257 N -
69 28-06766 - 231044  Middlesex, - " 402630 . 743206 130 - 185 50 185 C
70 . 48-00074 ‘231117 - - Middlesex S St 402206 - 743711 60 J 280 40 280 P
) 25-12130 230340 ©  Middlesex South Plainfield Boro 403555 742429 - 75 500 978 . 500 P
72 26-04831 231054 - - Middlesex - -~ ‘Woodbridge Twp. @ - ' 403503 741542 - 20 300 50 .~ 300 C
73 25-14520 270153 Momis ' - Morristown Twp " 404707 742839 300 : 265 ¢ 678 . 265 P
14 25-04545 . 270979 Morris : Passaic Twp 404038 742946 250 - 500 40 - 500 - P
75 26-04613 310033 Passaic Clifton City T 405247 - 740820 80 -+ 408 50 < 408 N
76. . 26-04825 310034 Passaic - " : : 405047 . 741015 180 300 50 . 300 1
77 2520242 350017  Somerset. - Branchburg Twp 403530 744059 80 200 61 . 200 T
8 2506282 - 350009 Somerset Bridg Twp . - 403437 743337 100 556 39 556 N
9 25-03926 350020 Somerset " 403456 - - 743815 140, 506 34. - 506 IEI

8% . - 350036 - Somerset ST R -403652 743722 190 120 20 ©120

R
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>Table 6 (cont ) Records of bedrock wells m Newark Basm, New J ersey for whxch water analyses are avaﬂable.

»[Well number conespondswwells locatedonflguneZand clted elsewheremrepon, altitude of land smface above sea level; depth of well below land sutface'
-~ top of open interval, depth | below land surface; bottom of open interval, depth below land suiface; primary use of water, C-oommemlal F fire, H domestlc,
I =irrigation, N = industrial, P public supply, R = recreatlon, S -stock T= mstltutlonal U =unused; -- data not available]: ‘ .
- Well . Water . '~ GWSI  County Mnmclpahty : - Tatitude. _ Longitude - Land 'Deyth Openv N mf.erval Pnn"mryuse
number_. Allocation” - number IR | S (deg;ees)' " (degrees) - surface’ . | (f.) Top(ft) Bottom' ~ of water =~ -~
‘ permit # - - ) ' : i ) . T R altitude (ft.) - | : (@)
_BRUNSWICKGROUPSEDIMENTARYROCKS(cont) R L ] B :
81 25-12785. 350018 BridgewaterTwp ~ - 403304 . . 743527 .. - 30 . 280
82 - .25-17490 350021  Somerset. FrnklinTwp 403001 ' 743058 ¢ 1100 - | 330
‘83 .. 2521995 350023 - . Somerset - | o 402852 743004 - 110 - 300
84 ..25-14233 .° . 350011 . = Somerset ..I-Llls;bomuglrl'Twp-' S 403021 .0 0744343 - - 85 7 | 480 ¢ 480
"85 12522435 . '350024°. = Somerset - - .-l - * ' .- 403239 © 744147 . 60 .- | 150 1150 .
86 28-14495 . 350026 - Somerset 402438 744314, 160 | 200 50 - 200 . -
87 28-04605 .- 350016 ‘Somerset @ .. .| " . . 402509 744142 . 110 0| 3000 . 416 . 300
88 - ' 28-09725 350019 Somerset o o © . 402630 - 743749 - 100 .| -250 50 250
-89 25-12669 350034 - Somerset Warren Twp|"- - . 7403655 742941. - 280 . . | 130 S0 - " 130
9% < - 1390133 Union Linden City | / . 7403726 - 741623 .40 ¢ 223 327 23
o1 - ..390102°  Union - 'KenilworthBoro . . . - 404027° . 741644" - .85 .- | 251 . 49 . 251 .
2 - 390119 Union .o L 404106 - 741719 .70 1290 . . 290
93 25-09083 390168 - - Union . Mountainside Boro - - . 404046 - . . 742104 - 140 - - | 300 43 300
94 26-02302 390251 Union ) RoséueBom . ... 403854 . 741603 60, - | 350 .26 - . 350 -
.. 95 .45-00268 390385  Union - . SummitCity =~ - . 404201 742136 295 - |3 978 . 3mM. .
"LOCKATONGFORMATION . = = - oo ‘ C T TR A R
96 26-04217 . . 30218 Bergen. . -~ Engléwood City 405419 735809 160 1230 -.532 ¢ 230,
.97 26-04227 .~ 30219 - Bergen.- - . 'LeonfiaBom' S 405221 . 735920 .10 . 1350 58 . 350 .
.98 . 26-03836 . . 30217 . Bergen : I S 405125 735955 .10 72000 -39 . 200
199 - '26-04331 - 30220 Beérgen PahsadesPaﬂ:Bom .2 405048 - 740024 - -5 280 - .70 - . 280
100 = - 24-14494 .190036 - Hunterdon , . DelawareTwp s 402929 745621 . 470° 480 S0 -

101 27-06869  : 190023  Hunterdon - Kingwood Typ, 4027310 750033 0530 .| 500 .50 ° 500 .
102 2410527 ° 190035 / Hunterdon . . - |° " . . - 402756 750032 1 -S00 175 S0 .. . .:175
103 2407700 - -190024 .. Hunterdon - - RartanTwp| - . 403006 . 745402 . 420 .| 500 50 - ¢ 500 -
104 = 190080  Hunterdon' = - West Amwell Twp . ' 402153 745204 370 20 20 200
105 27.04488 190060 - Hunterdon . . % .~ = 402148 745220 390 . . |45 30 405"
106 "27-04512° 7190059 Hunterdon St 402150 ¢ - 7452180 300 YT 200 0 21T o <2000
107. 2704214 - 210028 ~ Mercer . EwingTwp| = 401553 . 745012 - . 123 . | 300 . 733 % 300
108 2809577 210261 = Mercer . Hopewell Twp © 402406 744548 4l0 21 41 2m o
109 2707262 - - 210260 - Mercer - - R 400355 .. 744726 360 0 | 500 S0 - 500
110. 2706992 - 210266 - Mercer A © 40217 - 745050 - 340 (100 .31 ¢ 4100
11 2707969 210281 - Mercer . . [~ M\ . . 400042 . 745200 .- 210 | 425%007°50 . 495
112° ° 4800030 -~ 231081° . Middlesex ~ - SouthBfunswick Twp - . 402300 . . 743330 * . 70 221 ' -25.- . 2217 .
CM13e. i 231118 Middlesex I 403127 743304 .90 - (100 42 100 .
114 © 2804388 - 231065 . Middlesex . I 402150 - - 743601 - 100 2 . 1 3250
115 28:00247 ° - 230936 . - Middlesex o 40258 - 743340 80 . | 305 265 305
116 2804393 . 230526 - Middlesex . . |0 - .- 402218 43512 - 80 .. |55 37 .505
117 28-06846 - 231046  Middlesex . | - 402301 743320 80 - .| 342 67 342 -
STOCKTONFORMATION R L R e
118 2604992 . 170005 . Hudson - .'NorthBergenTwp C7 LT 404800 740045 220 1155 S0 - i1ss
119 % e ©190015 . - Hunterdon DelawateTwp S 402502 . . 750124 260 . .| 250 26 - 250 .
120~ 24-14404 - 190037  ‘Hunterdon S0 402829 745456 4500 .| 280 53 2800
121 2704579 . . 190070°  Huntedon | W 402545 745916 3100|400 . - 200 400 -
122" °47:00008 - - 190077 - Hunterdon . - StocktonBoro™ .. . - 402425 - 745830 . 200 . | 278 ‘414" - 278 -
123 2806196 210137 - Mercer - WestWindsorTwp | 401945 743733 . 60 | -300 - 125 ' . 300
91240 2700471 - 210243 Mercer CBwingTwp| - . . 401628 . - 744643 " 120 e 4 671
125" 2805619 210087 = Mercer HopewellBoro 402335 744547 200 | W7 - 603 237
126 27-05819 . 210264 . Mercer “Hopewell Twp 402243 744758° . 240 | 285 51 . 285
127 2811785 ¢ 210265 Mercer - e 402418 744520 360 25 S0 275
128 2802507 210262 - Mercer .. " © 7 4003580 744550 . 400 .. .| 135 . 22 135,
129 . 4800016 210189 Mercer. . HopewellTwp. .~ 402340 . 744553 . 220 . . 250 = =~ R
1307 . 27-06890 . 210268 . . Mercer - - T s 7440 40 | 10 S0 150
1810 - 210248 - . Mercer. " Lawrence Twp . U aD1642 744324 80 Ca0s. o3
132 .28-08874 210146 . Mercer | " S 401721 . 744410 . 125 . | 500 . 500 -
133 28-00401 * ', 210188 © . Mercer e Lo 401742 . 7444107 - 1207 .-l 286 235
134 =0 210194 Merer L © 401740 744407 120 |10 0 -
135 o . 210198  Mercer -'-.Pﬁnoeton'rwp S 01927 7439217 60 1 -
136~ 4800018 .  210286- - Mercer . Westhds(l’rTwp © o api949. 743728 60 | 400 . .56
137 48-00019°° 210287 Mercer - WD e 401945 743732 0 60 Y| 205 .43
U138 2807735 - 210271 Merer o . . % 402008 743740 60 300, 60
139 48-00005 ~ 210205 - Mercer ST 400029 743816 60 |-503° 35 -
140 . 28-01886 © 210247  Mercer.. . . | . 402022 - 743758 . 60 < ['335 386
1417~ 231115, . Middlesex - len’sbom 402043 743650 115 | 2977 - Fa
142 2816112 230792 -~ Middlesex 402059 74301 . - 976 . .| 60. . 31 60 -
143° - 28:01854 - 231063 Middlesex - PlamsboroTwp S 4000260 743730 9 . | 43 a2 43
144 . 28-16251 230801  Middlesex - = | T 402100 743601 - - 974 - - | 125 . - 100 . 125
145 - 2803175 231114 - -~ ‘Middlesex . <" ; 1 Co 7 4020837 . 743619 . - - 1038 - | 250. " 455. " 250
\

1330
300

888y |

146 28-00689 - 231116 Middlesex R 402045 743648 120 |46 - =
. CONGLOMERATE. . . T ] o e T e T ..
147 . 2406788 - ° 190028 - Hunterdon Clinfon Towh = - 403737 . 7454407 180 L0 41500 76 475
148 2401207 - 190069 .- Hunterdon UmonTwp C v .7 - 4037507 745811 . 380 .| 148 - 615 - 148"
DIABASE BASALT . .- . = . B T e :
149 - 25-13895 270196 . Mercer HopewellTwp- o7 405319 . .742109 3000 . 17293 - 19 - 293
WATCHUNG BASALT . '\ .. - /. T T O AV C R
150 ;2707162 210258 L Momis | - 'MontvnlleTwp . 40244 44642 280 .| '350 42 350
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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 j)er centimeter; --, no data]

Chloride Sulfate Fluoride Silica

‘Well GWSI  Date . Temp- Specific Oxygen pH  Alka- Solids, Total Hardness Calcium Magne- “Sodium . Potas- Nitrogen Phosphorus
num- num- erature conduc- dissolved standard linity (residue dissolved total dissolved sium dissol- - sium -dissol-. dissol- - dissol- dissol- - - - —
ber  ber water tance (ngl) units field at  solids (mgL (mgL disso- ved disso- ved ved ved  ved Ammon- Nitmte Ammon- NOz+ Dissol- Ortho,
: CO)  (@S/cm) field (mglLas 180°C), (alw as  as  ved (mgl ved (mgl (mgl (mgl (mgL 2 (mgl) ia+  NO3  ved dissol-
" CaCOs) disssol- lated) CaCOs) CaCO3) (mgL asNa) (mgl asCl) asSO;) asF) asSiOg) &) organic (mg/l) (mg/) ved
ved ‘ as Mg) asK) o ' (mglL) (mg/L)
BRUNSWICK GROUP SEDIMENTARY ROCKS -
1 30234 03058 135 400 38 78 125 . - 302 160 52 82 17 - 13 19 30 - 20 - - - - -
2 321 030586 12 404 1 79 13 - 365 170 49 11 15 13 29 31 -~ 18 = <« - - - - -
3 3025 0307-86 135 2322 52 83 75 -~ 175 78 26 31 16 09 84 23 - 23 -~ - - - -
4 30226 03058 11.5 365 64 79 101 - 276 150 45 10 10 13 22 26 - 22 - - . = - .
072487 135 343 56 77 98 217 259 140 47 56 14 1 12 33 01 19 <001 <001 06 47 002 002
5 3m31 03058 95 3% 55 81 101- - 265 150 50 62 12 1 14 36 - 20 - - - - .
6 332 091288 12 4% 39 73 141 25 330 210 56 17 - 10 09 17 35 <010 18 <0010 <0010 03 37 ~ 004 0.03
7 30034 03-1186 115 458 38 77 129 - 346 180 40 20 22 08 41 38 - 21 - - - -
03-0288 11.5 493  33. 74 124 272 373 190 43 21 23 1 48 34 03 21 003 <0010 02 17 002 00l
8 30216 03-07-86 12.5 1200 2 78 8 - 907 400 130 17 6 09 110 290 - ' 25 - - S .
9 3022 03208 115 400 82 82 111 -~ 32 110 20 15 39 119 56 - 14 - - - - - -
: 09-1087 15 440 43 79 112 240 333 140 30 16 36 1 25 56 02 15 001 <00l <02 19 006 0.05
10 30230 030686 115 S50 55 76 . 169 -~ 416 250 44 33 16 12 49 21 - 19 - - - - .
11 130090 03-1286 12 1200 04 78 101 - 907 500 130 4 48 14 12 490 - 23 - - - -
12 130052 05-11-87 115 432 3 75 110 23 327 170 38 18 13 07 36 29 01 24 <00l <0.0l 03 L1 009 008
13 130082 081287 12.5 451 5 81 97 - 341 2100 49 2 11 09 49 52 - 25 <0010 <0.010 0.6 3.1 — 002
14 19039 07-21-87 125 155 78 61 31 106 117 55 14 48 85 05 72 19 01 22 <00l <001 0.5 3 006 002
15 190045 013086 11 510 31 74 177 -~ 3% 240 76 13 21 39 17 171 - 11 - - - = -
16 190050 08-17-88 14.5 362 39 7.6 148 230 274 150 46 79 25 15 12 25 07 22 <0010 <0.010 02 13 002 0.1
17 190046 020486 13 355 5 78 115 - 268 160 46 12 89 07 32 12 - 21 -~ - - - -
18 190030 07-09.85 13 419 18 79 146 . - 317 200 40 25 12 Ll 13 59 -~ 21 - - - -
19 190042 07-09-85 135 635 31 76 175 - 48 330 73 36 15 L1 34 130 - 21 - - - - -
20 190016 07-23-85 13.5 640 27 78 119 - 48 210 51 19 49 13 22 160 - 16 -~ - - . I
21 190005 07-23-85 13.5 353 02 8 108 - 267 140 34 12 15 L1 10 36 - 12 - - - - - -
22 190017 01-29-86 12 610 02 91 321 - 41 17 37 18 15 15 18 1.6 - 11 - - - -
03-0888 12 689 02 94 330 405 521 8 18 091 160 18 18 06 14 10 <0.010 <0.010 <020 <0.100 0.04 0.1
23 190025 02-12-86 13 478, 12 93 211 ~ 31 6 - 14 15 14 01 35 42 - 11 - - - - .
24 190061 01-28.86 10.5 400 27 77 163 © - 302 190 47 16 21 22 11 13 - 15 -~ - - - - -
25 190009 07-18-85 11.5 374 8 77 140 -~ 283 180 40 19 72 L1 13 22 - 18 -~ - - - -
26 190012 043087 12 614 52 7.5 108 328 464 200 S4 17 32 17 60 718 <01 15 <001 <001 0.3 2 002 001
27 190043 07-22-87 13 1120 01 77 1200 898 847 600 - 180 © 37° 27 12 66 520 02 23 005 <00l 04 <01 002 <001
28 190032 07-29-87 135 8% 19 7.5 121 619 631 430 140 19 21 08 11 - 300 02 18 <00l <001 0.5 08 003 0.02
29 190041 07-26-85 13 1780 04 73 156 - 1346 910 250 69 38 16 16 80 - 20 - - - - S
30 190065 01-31-86 11 - 325 64 78 159 .. 246 160 36 . 16 93 07 . 58 15 - 19 - - - - - -
31 190064 01-06-86 12.5 665 48 76 114 - . 503 350 94 .28 19 14 24 230. - 21 - - - - .
32 190018 01-07-86 125 340 05 77 119 - 25 150 35 15 14 L1 12 30 -~ 23 -~ - - - - -
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S Table 7a. Chermcal analyses of water samples from we]ls m sedlmemary bedrock of the N ewark Basm in New Jersey ma_]or consuluents (oont.)

[Well number ason. ﬁgure 2° (mslcm), microsiemens per centimeter, no data]

- Well - GWSI Date Temp- Speqﬁc Oxygen pH Alka -Solids,” “Total - Hardnecs&laum Magne- Sodlum Potas- Chlonde Sulfate Fluonde thea PR Nntmgen

| mum- cnem- emmre-c_onduc-» dissolved.standardf.flinity (midue‘chssqlved total-"dissolved - si
- ﬁeld (mgILas 180° C), (ealm-- . * (mg/L . (mg/L (mg/L (mg/L
' CaCOy disssol-  ated) - CaCOs)CaC03) (gl asNa) (mglL asCl) asSO4) asF) asSrOz) (“‘g’” . organic -

vl o wM L mB) o R o i

(mgIL) ja+  NOs

Ammm-Nltrate .Ammon: NOz+ is

(mglL) '

s ‘ BRUNSWICK GROUP SEDIMENTARY ROCKS (cont.)

33190019 060788 12 . 199 64 45 ‘»143" 10T 19 11 _',7'.4'_-.»_0.4!.',-_.. 6 3103 40 <0010 <0010 . L1 13 .0
34 190063 052787 12.5° 462 - i3 74 206 3% 349 0290 66 31 11 - L1 39 - 32 <l 16 002 <001 04 27
35 190085 030787 145 413. 19 82 126  ~ 32 210 61 92 M 66 10 98 .~ 19 0I7 <0010 05 <0100

36 190051 07.0986 15 471 06 71 149 - - 3% 210 60 14 15 47 28 43 a5

" 377190058 062686 ~ 14 632 L1 75 160 - - 478 - 270 . 90: 11 - 17 42 68 52 24 o L ia

38 190056 07-08-86 13.5 505 . .02 79 - 160 - 3% 250 67 19 12 18 21 T340 e

—="397 7190054 012986 10.5 . 460 48 19 . 183 . - 348 0 210 60 14 27 290 .2 5T - 31 oo o

740 190055 01-29-86 125 360 02 .77 - 141 - 272 160 - 46 11 . 12 34 45 4T = - 24 - - - - -

060988 13——395— 01— § 157 2307299 170 S0 11 13- 35 39 42 07 24 007 <0010 ._j,o_.3 +<0.100

4 190074 021386 13 595 21 75 .°173 - - 450 310 92 . 20 12 . L9~ 65. 65 -~ 25 - - -
©o T 71703-09-88° 13.5 . (610 41 65 167 357 461 - 270 ~ 80 18 .1 19  39° 52 01 26 <0.010 <0.010.<0.20 - 3.1
42190052 06-26-86. 13.5 - 419 - 06 T4 . 92 - 317 170 49 11 14 56 37 51 0 -0 35 e e
-43. 190057 06-27-86 13.5 - --543° " .12 7.7 146 0 1. 411 240 . 69 16 17.--52 42 64 - 300 0 . LT . Lo

44 190053 01-31-86 12.5. 460 . 04 7.6 133 . 348 2000 62 0 12 18 . 5 24 T6. - 032 - o oo
©45 210277 073185 135 430 31 76152 - 35 190 S6 B3 13 LT 21 18 . 2o o e e _
e . 006 005

R 03-01-887 13 "-;462 4176 149 258 349 590 1313 Ll 2230 30010 22 002 <0010 <020 4.8
46 210282071086 13 252 - 61 6 21 - 190 81 20 74 4 L1 24 32 B

47 - 210263 07-0886 13 © 430 67 7.8 161 - 325 220 43 26 92 13 12 - 26 - 19 R e sl

48 210267 082385~ 135 544" - 39 . 727 1207 .- 411 2100 T 58 U 1S 297 24 - 61 59 0 U340 T

- 749210088 08-22-85 12 .- 27 .77 182 . i . 2000 44 22 . 21713 28 14 . - 12 <0010 <oono SRS S R
50 210242 07-11-85 12.5 - 445 16 7.8 181 - . 3% 190 46 19 2. Ll 22 33 e 200 - e e

51 21044081588 13 449 29 76 12 2@ 3% 200 50 18 13 09 13 33 0l 20 <000 <0010 02 22
52 21025301148 13 3% . 03 719 139 - 289 170 49 12 17 13 87 64 - 18 o~ -~ =~
53 210289 061985 12 365 36 78 128 - 276 180 . 44 16 1 12 13. 17~ 24w a0 o~ o

54 210269 07-10-85 135 367. 5 77 M2 - 27 - . a0 L T L e e e e e
6

'<0.010 <0010

002 <0010

- 55 ‘)10‘)‘1< 07. lll‘e:» 13- 372 3.6 —

56 231072 09-1085 13.0 1150 29 . 75 144
109:23-88 1.5 2000 . 01 .. 7.4 - 121 -1
57 231055 09:1085 125 560 65 718 142 .
58 231050 06-25-86. 13.5 1740 - 12 . 79 . 13
59231051 07-23-87 13 . 263 01 17 “94
60 231049.062686 13 407 02 .7 143

121200 410 43 40 26 17 120001 19 013 <0010 04 11

'6'-17 231083 122385 125 - 595 01 - 69 228 . -
o0 091588 125 732 <01 Tl - 215
627231119 07-2886. 15 692 03 .68 199

, ] _ S 300 91 18 22 L7 540 .63 0 - 32 - — e -
163 231048062586 15 340 . 07 . 69152

140 33 14 1418 920 18 . - 40 R

78 M2 =28 1700 42 16 12~ lllf 28,-" -2l - - e -

o4 23 9 15 35 .16 14 01 33021 <0 08 <l
90 33 13 120 49 - 3 . o e

U280 81 16 25 LS AT 53 . 3 el oL ool
330 99 190 U28¢ 15 79 47 02 - ‘31 028 <0010 0.4  <0.100

<0010 001

0,03 2 0.02 3

(015 0.09



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 Hardness Calcium Magne- Sodium Potas- Chloride Sulfate Fluoride Silica

Nitrogen

Phosphorus

num- num- erature conduc-- dissolved standard linity (residue dissolved total dissolved sium  dissol- = sium dissol- dissol- dissol- dissol- - -
ber ber water tance (mgl) units field at . solids (mgL (mg/L dissol- ved  dissol- ved ved ved ved Am,mm' Nitrate Amon- N02+ Dissol- 9“h°»
CC)  (uS/cm) fild (mglLas 180°C), (calcu- as  as  ved (mgL ved (mgl (mgl (mglL (mgL 2 (mgl) ia+  'NOs  ved dissol-
. CaCO3) disssol- lated) CaCO3) CaCO3) (mgl. asNa) (mgL asCl) asSOs) asF) asSiOz) ™&L) organic (mg/l) (mg/lL) ved
ved : as Mg) asK) : (mg/L) (mg/L)
BRUNSWICK GROUP SEDIMENTARY ROCKS (cont.)
64 231047 06-25-8¢ 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 02 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 7.3 111 2020 1761 1100 370 45 79 41 13 1300 0.1 22 026 <0.010 06 <0.100 001 <0.010
67 231075 07-24-86 13 504 0.3 7.1 161 - 381 190 62 9.2 28 23 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 52 7.6 170 - 445 280 82 18 17 1.4 26 110 - 21 - - - - - -
04-29-87 13 679 5 7.6 164 3% 513 290 85 19 19 1.4 36 110 <1 22 002 <0.01 0.8 3.5 0.05 0.04
72 231054 02-05-86 12.5 515 0.2 75 237 - 389 200 54 16 52 32 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 <1 15 001 <0.01 03 2.8 002 <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 - 0.1
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 55 0.03 0.02
76 310034 08-19-88 12.5 477 14.7 6.9 107 - 314 361 200 54 16 14 0.8 56 32 <0.10 22 <0.0i0 <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 .76 104 - 983 730 230 36 4 1.3 19 710 - 19 - - - - - -
80 350036 06-06-88 14 328 35 6.5 99 219 248 130 34 12 14 1 25 20 0.3 23 <0.010 <0.010 02 073 -- -
81 350018 07-30-85 13 1020 22 7.4 130 -- 77 500 130 41 35 17 25 400 - 21 -- - - - - -
82 350021 02-12-86 12.5 305 3.7 7.8 141 - 231 150 35 14 11 1.8 78 7.9 - 24 - - - - - -
83 350023 07-24-86 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 01 .77 158 241 302 190 45 19 13 07 15 32 0.1 22 <0.01 <0.01 03 033 03 <0.01
85 350024 01-10-86 12 375 2.6 1.7 133 - 284 160 39 16 11 0.9 13 21 - 17 -- - - - - -
) 07-22-87 13.5 379. 24 7.8 132. 225 287 180 43 17 12 1 .13 19. 0.1 16 <0.01 <0.01 07. 53 0.05 0.03
86 350026 07-08-86 13 327 2.8 78 127 - 247 150 33 15 9 1.2 8.8 18 - 18 -- - - - - -
87 350016 09-18-85 - 13 39% 71 17 160 - 299 190 4 19 10 1.3 8.4 27 - 18 - - - - - -
88 350019 01-15-86 12.5 665 2 7.8 139 . - 503 360 97 - 28 20 21 74 240 - 25 . - - - - -- -
'08-17-88 13 725 35 7.4 142~ 507 548 340 91 28 .19 1.9 9.9 220 0.1 24 <0.010 <0.010 0.6 4.7 0.02 <0.010
89- 350034 05-07-87 10.5 380 8.9 72 47 199 287 120 30 10 25 1.8 50 29 <0.1 13 008 - 0.02 0.7 077 0.01 0.01
90. 390133.07-02-85 13 452 6.5 7.6 - 174 - 342 210 - 60 14 9.6 0.7 ‘18 36 - 22 002 <0.010 0.3 1.9 e .-
91 - 390102 07-03-85 15 735 54 74 338 - 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 78 - . 104 - 442 250 72 17 18 1 13 170 - 19 <0.010 <0.010 0.2 3.1 - -- P
.93 390168 .11-21-85 13 402 - 62 71 170 - 34 - 210 64 13 11 1.2 21 45 - 24 —- e e - -
‘94 390251 11-21-85 13 990 34 75 142 - 748 630 180 43 31 1.6 34 520 - 28 - - - - - i
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‘ Table 7a. Chémiml analysw of walzr'samplw frbm wells in Sedhnenlary bédrock-of the Newark Basin in New Jersey - major constituents (cont.)

[Well number as on figure 2; (mS/cm), microslemens per oentimeter' -, no data]

W_ell GWSI Date Temp Specific Oxygen- pH‘ Alka. Sohds “Total . Haldnas(}lumn Magne- Sodlum Potas- Chloride Sulfate Fluoride Silica " Nitrogen ~ Phosphorus

- num-. pum- . .. - erature- conduc- dissolved standard- linity. (residue dissolved total “dissolved -sium:dissol- - ~sium ° dissol- dissol- dissol- dissol- - ;
" ber” - ber ‘water . tance  (mg/) -unitss field - at - solids - (mgl (mg/L - dissol-- ‘ved  -.dissol- = ved - ved - ved:- ved Ammon- Nitrate Ammon- ILOT" D"s:l' g"‘h‘l” .
€O @Skm)  fild (mgLas 180°C) (ke as  as  ved (mgL . ved (mgl (mgl (mgh (mg 1 (mgl) i+  NO3  ved dissol

o CaCoy disssol- lated) CaC03) CaC03) (mgL asNo) (mgl asC 2sSON) asF) asi0p (“‘g"‘) organic (“‘3"*) (mgh) v
R S ved . sMp =K R B S A “‘“’")

BRUNSWICKGROUP SEDIMENTARYROCKS (cont.) o B ' S e R . , v
“95 390385 07-29-87° 11 297 , 6.7 79 208 225 120 - 37 »7.8 .10 - 08 27 18 01 30 <001 <001 - 05 034 009 006"
' LOCKATONG FORMATION o B : S C . Lo e S S
" 96 30218 07-1886 13.5 421 58 6.6 .6l - 318 150 39 2 27 16 ‘63 .42 - 25 . - - e e
97 30219 07-16-86 125 213 68 718 69 - . 161 - 85 25 . 54 ‘12 L1 11, 17 - 55 U S - - -
. 07-24-87: 125 247 65 16 68 140 187 81 24 51 11 1 12 17 -1 27 <00l <00L ~ 04 : 3 . 003 002
98 30217 07-148 - 13 374 52 7 .19 - 28 150 45 99 12 .15 28 43 - 24 - - - -

: 99 30220 07-15-86 13.5. 569 - 75 69 93 - - 430 200 55 15 41 . .26 89 - 52 .. .28 . e —
‘\*-"""‘f*l‘ot)'"‘1’9763?6“6’131’-’86‘f”i'z 55 02 88 321 . - - 416- 47 - 99 54 130 17 39 11 - 18 - - == - -
101_190023 12-18-8511.5— 470 09— 7.6 —262———=——355——190——62—9:1 3435 48 21 =36 . - - e -
102 190035 12-19-85 105 426 04 .73 220 - 32 190 63 87 2% 54 62 40 - 26 - - - - - -
103° 190024 12-1885 135 58 - 0.6 88 306 < 442 12 25 0 12 140 1 53 11 - 13 - - - L - -
104 190080 07-09-86 14.5 900 08 77 . 273 -~ 680 350 79 37 . 59 37 70 96 - 26 - - e - - -
105 190060 06-25-86 13 612 01 76 215 — 7463 280 67 28 29 45 24 77 - 23 - - - == e
106 190059 06-25-86 13 ‘652 01 74 234 <. 493- 270 62° 27 30 - 28 22 84 - 23 - e - - - e
107 210028 07-0583 13 470 01 71 - - 355 220 54 21 12 11 26 . 62 - 15 -~ 002 <005 76 -

- 108 210261 0627-86 13.5 464 04 76 159 — 351 220 - .47 25 7 1.1 - 26 .40 - 16 - B S
109 210260 07-01-86 13.5 35% - 01 - 77 151 .- - 269 140 45 7.8 18 63 36 31 - 21 = - < e e -
110 210266 06-27-86 17 653 31 7.6 - 167 - - 494 240 54 2% 40 3 67 54 - 41 - - - - - -

. 111 210281 07-30-86- 14.5 298 05 - 79 151 - - -.225 1300 * 30 14 12 08 .7 10 - - 290 - . L e s

- 112 231081 082285 13. 33 - 05 72 110 - 254 130 34 99 20 47 82 51 . -~ 30 - = - - - -
113 231118 021486 12 332 03 75 175 - 251 150 38 12 15 66 11 13 - 4 - - - e e e
114 231065 07-23-86 13 221 09 8 '8 .- 167 - 8. 20 73 --12° 16 76 19 - 17 - e - - -
115 230936 082285 12.5° 572 0 68 - 126 - 4% .20 53 17 37 62 .11 150 - 34 - B T - -
, 062288 125 618 01~ 7 ° 118 - 336 467 180 438 15 33 59 14 120 .03 34 009 <0010 <020 <0.100 <0.010 0.02

116 230526 07-03-86 - 14 242- - 25 81 93 - - . 18 59 14 59 28 18 62 17 - 20 - - - e~ - -
117231046 07-02-86 12.5 429 05— 7.5 144 3% 160~ 47 10 25— 5395 68 — 3 = - = - - -
‘STOCKTONFORMATION. = o . L e - - S : : :

118 170005 03-20-86 ~ 16 . 800 ~ 2 86 ‘101 o= = 22 84 025 150 09 130 95 - 10 - e e e
v T 080487 165 817 01 86 95 454 618 21 802 1607 07 130 92 1. 12 <001 <001 05 <01 0.06 <001

119 190015 07-23-87 11.5 140 12 . 6.7 63 . 101 106 6L 15 58 85 °08 33 13 01 27 <001 <001 - 04 049 014 012
120 ~ 190037 01-28-86 12 325 . - 64 77 - 119 - 24 - 150 - 35 16 88 1 100 26 - 19 - - - s Tad e
S 07-21-87 125 - 342 66 78 123 202 259 160 37 17 92 1 117 27T 01 - 19 <00l <001 03 1.9 006 0.04

121 - 190070 08-16-85 12.5° 418 - - 28 78 160 . - 3160 200 . 39 -25 13 ¢ L3 =21 .24 - 23 - SLeT s T
122 190077 08-16-85 13 . . 411 56 71 . 1260 ... 31 180 -'55:° 11 -4 13 °° 17 . 63 - .. 25 T e

. S 0422-87°12.5 209 - 9.8 6.7 127 140 158 81 - 23 5.8 10 1.2 49 - 32 <0.1 =~ 26 0.01 7 <0.01 03 1.5 0.06; "0.05 .
123 210137 07:09-86. 12.5 - 362 . 25 . 7. .103- . ... .274 140 36 - 13 18 13 16 . 34 ~ 20 T LT



Table 7a. Chemical analyses of water samples from wells in sedimentary bedrock of the Newark Basin in New Jersey - major conslitueﬁts (COﬂf-) v

[Well number as on figure 2; (mS/cm), microsiemens per centlmeter, » NO data]

Well ._GWSI Date Temp- Specific Oxygen pH  Alka: Solids, Total Hmd:mCalaum Magne- Sodium Potas- Chloride Sulfate Fluonde ‘Silica . L 'Nitrogen ‘ "~ Phosphorus

num- ..nuUM-" . -~ erature conduc- dissolved standard. linity ‘(residue dissolved total dissolved sium = dissol- . sium dissol- dissol- dissol- dissol-:— — ——— -
‘ber  ber water tance (mgL) units field - -at solids. ~ (mg/L (mg/L; dlssol- ved dissol- ved ved ved  ved Ammon Nitrate Ammon- N.OZ+ Dissol- 9‘“.‘9'
I (°C) (pS/cm) | fild (nglas 180°C), (calw e as  ved (mgl ved (mgL (mglL (mgL (mgL (mgll): NO3 ~ ved dissol-
Ll CaCOy disssol- aied) CaC0) CaCO3) (mgll asNa) (mgl asCl as so4) asF) asSlOz)( e °‘$"“° (mg/l)  (mglh) ved

ved CaMg . sK) S o SRR

: STOCKTONFORMATION(oont.) B e T » R .
124" 210243 06:17-85 3 49 TS 104 -~ 255 150 36 14 - 91 09 14 18 = 26 = . = o
125 210087 07-31:85 12.5 417 L1 76 144 - 315 190 45 18 M4 . 1 2 36 - 19 - o~ = . .o

126 210264 07:02-86 13.5 346 <001 79 161 - 262 160 38 16 81 156 T - 19 4o -l
127 210265 07-0886 13 362 05 79 177 - 274 190 43 19 - 8 09 36 21 - 22 e e
" 128 21026206-27-86 14 282 44 73 78 = 213 1200 27 12 95 08 Il 25 . 20 - e om0 sl
 129° 210189 07-31-85 135 404 - 13 . 7.8 152, .- 3C 45 20 - 19 e L L

130 . 210268 01-14:86 125 398 16 78 -~ 171 = - 3001 ~ 200 47 19 - 87 14 1 .:31 © — U . e~ oL

i
!
&
(=]
-~
(%)
-
=
=)
-]
d
[
(V]
-
!
o)
o
A
I
H
|
L}
)
!
H
1
1

7131 210248 09-03-87- 13- 0229 . 46 - 66 72 145 - 173 1200 0 22 . 74 14 L1 85 20, 01 28 006 <001 06 ‘- 3 01 009
132 ‘210146 04:22-87 127 265 - S6 66 - 94 1637 200 - 120.- 30 11 89 . 13 .11 . 23 <0.I . 24 <0011 <001 05 1.6 - 006 005
133 210188 07-17-85 13 370 . 41 7 138 . - 280 160.  37. 17 . 13 11 17 18 -~ 26 e e DT e e
<. 134 210194 07-17-85 13 3100 69 69 100 .- 234 120..° 27 13 .. 1109 20 . 16 - 29 S
,-135._"-210198 090987 12 3% 35 65 131 23 . 298 170 44 15 14 14 13 28 02 24 001 <001 <02 074 0I1 007

13'6"2'102,8‘607-,09-86 13- 450 29 . 737 169 . - 340 150 377 14 40 32 23 46 @ - 19- - e LD o e
137 210287 0827-85 ~ 13. - 288 67 -65 8. - -~ 218 110 .26 11 - 4 13 15 19 -~ 22 o~ . o - e
138 210271 08-27-85 13. 416 - 08- 69 126 - .- 34 170 46 14 - 15 - 19. 23 ' 43 - - 20 A
139 210205 08-13-85- - 13 324 1 63 8 . .- 245" 1300 31 12 .17 ' 2° 16 38 T & .
140 210247081385 135 343 16 66 94 -~ 259 130 35 1 16 L7 25 16— 20 e e oo a L

141 231115 07-16-85 16.5 . s - SS5 21 - 116 32 78 29 . 11 28 12 S1 - 29 004 <0010 04 41 - - <0010
. 142 230792.04-2486 125 370 -+ 03 75 145 .- 280 170 46, 14 10 16 12 18 X 28 00l <0010 ', 02 0I5 - - 002
143 231063 07-2386 13.5 459 °© 32 64 - 85 - - - 347 140 36 12- 33 23 .-59 38 - 23 .= o .o AR
. 144 230801 04-24-86. 12.5. 350 03. 76 . 145 - 265 160 45 12 97 .17 11 15 - 27 005 <0010 02 <0.100 - 0.02..
145231114 07-16:85 13.5 214 - 65 70 .- 162 78. 18 79 78 13 55 .9 . 25 013 <0.010 03 1.1 - 013

146 231116 07-1685 13~ 251 36 62 S& — 190 77 19 72 14 18 26 17 - 27 <0010 <000 02 18 - - 0.4

© 7 042887 15 2m 66 S8 23 155 206 64 15 64 2 2 41 20 <1 24 <0l <0l 09 - 16 008 007
147 190028 051388 12.5 342 27 - 8 138 205 2% 160 - 35 18 17 07 17 22 03 1T . o e o o
148 190069 030388 125. 342 .52 7 93 195 25 150 39 12 82 08 33 16 02 23 002 <0010 <020 . 1 0I6 016
DIABASE S S A I T T S
149 270196 05-05-88 12 484 3 74 1490 303. 366 220 S5 20 77 67 39 .35 01 27 ‘<0010 <0.010 <020 2I = 002 <0.010
© BASALT e T s T B AT R e A
150 210256 070086 13 276 82 , 71 87 .~ 29 .10 35 96 59 07 .16 2~ ¥ - . o .o o

”



Table 7b Chemlcal analyses of water samples from wells in sedlmentary bedrock of the Newark Basm in New Jersey minor constituents

[Well number ason ﬁgure 2, (mg/L, mllllgrams per liter, mglL micrograms per liter, --, DO data]

Well_ Date Alumi- Arsemc Banum Bexyl-- Cadrmum Chro- Cphalt - Copper. Tron “.Léad . “Lithium - Manga- Mercury Molyb- . “Stron- - Vana- - Zinc  Uranium - Carbon ' Phenols * -

mm- - - pumdis-  diss  dis-  lum - dis- mium dis- * - dis- “dis- dis-  dis- nese dis- denum  tium  dium | dis- natural.  organic . total -
ber o solved solved solved ~ dis— solved dis- -~ 'solved . solved solved - solved solved .dis-  solved dis- dis- ~dis-  solved dis- dis- “(ue/Ly

(Mgl as (ug/L as. (ug/L as solved: “(ug/Las. solved (pg/las (ugflas (ugLlas (uglas (pgllas solved (ug/las solved solved: - solved (pg/las solved  solved -
A) A9 B (gLa. Cd (gLas Co . Ci) . -F)  P) L) (glas Hp (ugflas (glas (glas Zn) . (pghas (mgl -

32 010786 - .-~ . 16 <05 . <LO - -

B ~ - C) T Mn). . .- Mo s 9 V. U  as©)
BRUNSWICKGROUPSEDIMENTARYROCKS , S L T R N S S
‘1 03-05-86 - <~ 140 <05 <10 - 10 <3 <10 1 -~ <100 110 .7 <6 6 16 - -
2 03-05-86 - - 20 <05 - <10 - 3 . <I0 <3 <10. 17 <1 - - <10 TI0 11 3. 44 . -
3 030786 - - - - . 150 - <05 . .<LO . - <] <10 6 <10 18 2 -~ <10 .48 . <6 6 25 0 - -
4 ' 03-05-86 - 130 - <05 <10 - k83 1 <10 10 3 - <10 280 <6 . 150 = 42 . - -
- 07-24:87 - <10 - 3 e <1 <l . =30 3 <5 = 1. <01 e e <3 s L5 2
5. '03-05-86 - - 110 <05 . <10 - 3 <10 5 <10 11 1 ~ <10 160 - <6 . ¥2 36 . - - ..
6 091288 <10 L2 e -- <10 - <1 - <1- - 4 <5 e <1 <01 - - - .4 - 0.7 <1
7 .0311-86 . - - - 110 <05 <10 - B <10 <3 <10 "9 <l e . <10 170 6 3 . = —
—03-02-88 <16 - 10 . - - . <10 - 1 . 1 30 <5 -7 <0.1 E R Do 0.7 . 2
8 030786 - -~ 21 <05 <10 - k8 <10 - 7 <10 . 28 2. - <10 2700 25 4 9.4
9 .09-10-87 - <10 - 3 - - <l <1 . - 2. <3 <5 S <1 . <01 - - - 24 S 4
© 03208 - - 100 <05 <10 = - B <10 9 <10 9. 1 - 10 650 . <6 21 29 - -
10" 03-06-86 0 e 7300 <05 <10 - - a3 <10 <3 ..<10 12 <l - <10 380 - - <6 e
11 03128 = -- - 85 <05 <L0 -3 60 <3 <10 29 46 - <10 2000 8 3 .13 - -
-o120 05-11-87 1 <1 - - <1 <« - 2 -5 <5 - <1 <01 = - - 22 - 0.8 <1
13 081287 - <10 . = 200 <05 - <10 Lk <10 <3 10 - - 6 <1 <10 500 ° <5 <3 = - -
" 14 07-21-87 <10 <l . - - <1 <1 - 13 <3 <5 - 1 03 - - 7 - 12 i3
15 01-30-86 - 18 <05 <10 0 - G 20 4 <10 23 5 = <10 _. 890 <6 22 2 - -
16 0817-88 <10 - 3 - - <10 - <1 - .3 4 < - 6. <01 = - - - - 270 - 05 =
17 02-04-86 - - 600 <05 - <10 - 8 <0 5 <10 2 <l - <10 150 <6 260 0.7 -
18  07-09-85 7 - 300 <05 <10 - Q8 <10 .. <3 <10.- - 30 . <l. - <10 6% - 10 20 52 . - -
19 07-09-85 .- - 110 = <05 <10 - = A <10 - . 4 . .<10 9 -9 - <l0 680 . <6 ‘11 - -
20 07-23-85 - . 74 <05 <10 - - 3 <10 .10 <10 60 7 - 770 5100 <6 . 13 10 - -
21 07-23-85 - - 44 . <05 <10 = B <10 <3 . <I0 20 19 . 170 1700 <6 23 - T e
22 012986 = - . - . 19 - <05. <10 - 3 <10 .8 <10 29 <1 - <10 8. <6 <3 04 - - -
_03-08:88<10—— <1 - = 3I—=<I 4 R <5 = 1 <01 - - - - <3 - . 04 - 2
23 02128 = -- - 70 <05 <10 - -3 <10 . <3 <10 <4 . o<t <100 910 ~ <6 . 61 1 .. T i
24 01-288 <. - 72 <05 - <10 ] <10 3 10 2 . 14 . - . 10 4400 <6 600 16 = - -
- 25 07-18-85 - - 89 . <05 <1.0 - E<} <10 <3 <10 . 5 -« - - <10 8 - <6 <3 0.4 - -
26 043087 6 4. o - <« T JE T RECIE - BRI LS ERIE X R 4 - 08 3
27 072287 <10 16 - -0 = <l <1 -~ <l 280, <S5 T~ 19 <01 - - s - 13 -
28 07-29-87 <10 2. - - - o<l <1 - <1 <3 <5 - 65 02, - - - <3 - 19 3
29 072685 -~ . 20 <05 <10 - .3 <10 .06 <10 77 64 <10 3700 - <6 - 26 66 = - . -
30 01-31-86 - - - 460 <05 <10 - <3 20 <3 <10 14 <l - <100 340 <6 270 ° 28 - e
31 01:068 - . .. - 110 <05 <10 - 3 <100 8 <10 46 <1 - <10 2000 - 6 ‘<3 32 - -
3. <10 <3 <10 2 10 - <10, 50 <6- 71 31 - -



Table 7b. Chemical analyses of water samples from Wells in sedimentary bedrock of the Newark Basin in New Jersey - - minor consutuents (OOHt)

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

Ion ~  Lead Lithium Manga- Mercury. Molyb- .Stron-

' Zinc

<0.5

25

‘<10

Well Date .. Alumi- Arsemc Barium Be:yl- Cadmium- Chro- Cobalt Copper Vana- Uranium Carbon Phenols
um- © . mum dis- dis- - Tium 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- (pg/L)
- (ugllas (ug/L as (ug/llas solved “(ng/ll as solved (pg/L as (ug/las (uglas (uglas (uglas solved (ug/L as solved . solved solved '(].thL as - solved solved o
A As) Ba): . (ugllas Cd) (pgllas Co) Cu): ° Fe) P - Li (uglas - Hg) - (uglas (}.lgILas (uglas. Zn) (pg/Las' (mgl.
. Be) : Cr) ‘ . g "~ Mn) : Mo) S V) - 1)} asC) .
BRUNSWICK GROUP SEDIMENTARY ROCKS (cont) v T o : . 3 - -

- 33 06-07-88 -- <1 - <10 2 - - 51 <3 <5 - <1 <0.1 - - -- 120 - - 1.4 <1
34 05-27-87 . 4 <1 - - <1 <l T | <3 <5. - <1 <0.1 - - - 10 i 1.2 3
35 08-07-87. - -- 16 - <05 <1.0 . -- <3 . <10~ 1500 * <10 23 220 - 30 240 <6 140’ - e --
36 07-09-86. - - . 17. . <05 <1.0 - 3 20 6 <10 - 40 10 -- <10 160 ‘<6 - 100 ) 72 -- -
37 06-26-86 -- - 14 <0.5 <L0 -- R <10 9 <10 47" 15 -- <10 250 <6 740 2.4 - -
38 07-08-86 -- -- T <0.5 | B -- -3 <10 8 . <10 24 99 -- <10. 150° ‘<6 400 0.8 - -
39. 01-29-86 - - 18 <0.5 <1.0 -- 3 <10 1700 - <10 41 45 - 10 620 <6 . 590 32 - -
40 01-29-86 -- - -3 <05 <10 - 3. <10 10 <10 - 33 64 - <10: 190 <6 220 2.4 - -
B .06-09-88 10 2 - - <10 5 =~ 3 37 <5 -- 68 - <0.1 - - - 1220 - 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 I - <3 <5 - -2 <0.1 - - 23 . - .07 2
42 06-26-86 -- - 24 " <05 . <1.0- - 3 <10 1800 = <i0- 34 250 -- 20 140 <6 - 740 . 1.1 s -
43 06-27-86 - - -5 <05 <10 . - .3 <10 11 <10 50 - 5 - <10 ‘160 <6 49 16 - -

' 44 01-31-86 - -- -- 11 <05 <107 | - 3 . <100 250 <10 - 40- 98 - . ‘10 220 <6 69 1 - -
45 07-31-85 - - 250 <05 <1.0: - i) <100 <3 <10 25 <1 - <10 360 <6 58 29 - -

- 03-01-88 - <10 1 - - <LO <1 - 4 -6 <5 - <1 <0.1 - - - 16 - 0.8 1
.46 07-10-86 - -- 95 - <05 <1.0 -- 2] 200 18 <10 6 2 - <10 88 <6 82 <040 - -
47 07-08-86 - - 410 <0.5 <1.0 -- 3 <10 ‘<3 10 25 | - <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 . - - Y 2 -- - - 42 24 16 - 1 - - - - 31 - - -
50 07-11-85 30 . -- 210 <05 <1.0: - 3 <10 4 <10 20 2 - <10 880 <6 26: - - i
51 . 08-15-88 . 10 4 - 220- <05 1 <S5 G- <10- 3 <10- 15- 1 <0.1 20 - 470 <6° 26 - 0.6 7
52 01-14-86 - — 140 <0.5° <1.0 - R <10 29 <10 24 32 - <10 760 - <6 10 1.9 - -
53 06-19-85 . - - 120 <05 <1.0 - <3 <10 3 - <10 19 10 - <10 340 . <6 - 37 1.5 - -
54 07-10-85 -- -= .- - - - - T - - - - - - - -- 3 - - -
55 07-10-85": - -- 230 <05 1 -- 3. . <10 3 <10 18 <1 - 10 310 <6 -9 - - -
56 09-10-85: = -- - 30 . <05 1 - 3 <10 9 <10 53 <1 -- 10 4600 <6- 14 - - -

' 09-23-88. <10 2 - - <1.0. 3 -1 240 <5 = 15 <01 . - - - 20 - 0.4 <1
.57 09-10-85 - - 61 <0.5. <1.0 - .3 <10 8 <10 S 31 <l ‘- <10 5200 19 24 2 - -
58 06-25-86 - - 16 <0.5 <L.0. T <IN <10 42 <10 - 100 126 - - <10 4500 <6 18  <0.40 - -
59 072387 <10 .. <1 . <1 <1 = . .<l.. 360 . <5 - - 75 <01 - - B L4 3
60. 06-26-86 - - 210. . <0.5 <1.0 - 3. <10 2200 . <10 13 160 T <10 170 <6 50 . - - -
61 12-23-85 20 - 1100 <0.5 <10 - 3 <10 3100 <10 30 600 . - <10 530 <6 5 <040 -- -
- 09-15-88 <10 <t - -- <1.0 <1 -- 2 3600 <5 - 710 <0.1 - - .- <3 -- 1.9 1
62 07-28-86 20 -- 550 <0.5 <1.0 - 3  <i0 3600 <10 24 1100 - <10 530 ~<6 9 0.9 - -
63 .06-25-86 - -- 280 <1.0 - < <10 . 2200 <10 28 520 - 270 <6 4 <040 - -



- Table 7b Chermml analys&s of water sampla from wells in sedunenlary bedrock of the Newark stm in New Jersey minor constituents: (cont.)

[Well number ason ﬁgure 2, (mg/L, milligrms per liter, mg/L, micrograms per liter, ==, NO dam]

) Well Date Alurm— Arsemc ,Banum __Beryl,-_ Cadmiu_m ' Chro-
‘mmm- o opum .o dis- 0 dis- . hum dis- . mium,

~ ber . dissolved solved solved dis- : solved . dis-

(|.lg/La§ (Mgl as. (pg/Mlas solved (j,thLas solved

AD) . A9 . Ba) (glas Cd (uglas

By . .Cy

Cobalt

dis-

solved .

- Co)

Copper -
odis-
solved
(glas (ugllas @glas
~Fo)

Cw

Imn . Lead L:tlnum Manga- Mercury Molyb-
(iglas (uglas
“ Py

dis- .

solved

L)

nese
" dis-

(ug/Las "

Mn)-

dis-

denum:

 solved dis-
solved (ug/Las ‘solved

BY (el

Mo)

Stron-

tium ;
©dis-

~ ~solved -

Vana- .- Zinc- . Uranium

dium dis-

- dis- - solved
solved (ug/L as

(g/las (pgllas ~Zn)

. Sr) )

R

natural
dis-
solved

(pg/las
U) - a0

Carbon
organic .
dis- -~

solved

(mg/L

Phenols

(5

BRUN SWICK GROUP SEDIMENTARY ROCKS (cont.)

.64. 062586 - - : - . 270 . <05 . 2. -
65" 05-23-86-_ 20 - - uoo <05 <10 T

: '66-.»02-11-86,1’ S - 8 <05 1 .

08-17-88. . 20 -6 - - —- <10 2

67 072486 .. - 300 <05 <l0-
. 68 100385 - . . . 23 . <05 sl 0.
TTTT69 010886 i e <2 S <05 &0 -
70  08-13-85 - - 773 <05 | S

<10

<0
<10 -

<l
<10

11000 . -

1300

210
170

l 100

<10 22

<10

<10’

41

<10

<10

<10 2h o 65—
100
- 180

<10
<10

<10
<10

<50

21 -

3

100

»

2T

13

1600 -

660»‘- o

. <0.1 E

320 .
610 .

' <10

<10

- 10
N<.l'0

- <10
. 20°

210
590

g 11000’

320 14
<10 380 <645

850 -
370

<6 45
<6 . 9

<6 110'. L

Ce 16

<6 14

<040

‘<6 -+ 100
<6 .- <3

71 091085 -~ - - 85 <05 <10 -

, 042987 <10 2 - o« <t
72 02058 . - - . 55 <05 <LO =
73 - 04-21-87 . <10 <t L 1«

. 74:-09-01-87 <10 . .- ' 55 <05 .<LO "l
75081988 <10 . .4 - <10 . 4
76 081988 - - <1 . .~ <10 <l
77 01-09-86 e 89 7 <05 S
78 07-24-85 - - .- 85 <05 <LO° -

© 79 09-0985° - o . 37 <05 <10 . -

80 060688 <10 <1 . - . <10 <

81 07-3085 -~ - 65 <05 <10 . -

82 02-12-86 - = 190 <05 <LO.T -

83 07-2486 - - 200 - <05 <10

84 07-21-87 ..<10 19 ¢ - < <l:

85 '01-1086 " - . - 220 <05 - . <l0 . -
Lo 072287 <107 3 o o <1 U<l

:a,a;a,agaaya aa:

P00

SNy

<10

<o

Rk
10

. <l

S
- <10°

<10
<10 .

39
S <10
<10 -

<10
- <1

 ,<_10_

750

22

-<10"

<10
<5.

s
<10 -

<10
<10-

- <10

<10 -

<5

<10

' y<5

<5
10 -

10
<10 - -

26

<1 7

2
-200
<1l

RS U
<t

<t

<1

"A<l""

.

<1
2

<l

<
<1

<10

<10

<10

<10
<10

<10

820

- 610

90
770 - -
3700 -

2500

1100
1100

7 -4

S [ L
6 1
o

<6‘-_.v T
ce <3

L m

0 16

15 X -
L 22 ol -
- .03 -
<0.40 - -
48 = s
<040 - -
26 - -
e 09 3
34
2 o8 .
B X 1
39 - -
T
- 12 . 2 .

86 070886 -~ — 450 <05 <10 - -

.87 .09-1885 - .. .- < 260 . 09  <L0 S

‘88 011586 & - - 7. "33 <05 1 -
©0817-88 7

89. 05-07-87 - 4 <l < L &l <l
90 070285 10 - s <0 -

91 07-0385 <10, - - oo <L0 -~
92 070285 <10 - = .. <10
93 112185 -~ & 150 <05 <10 -
94 112185 . - e 110 <05 <10, -
95 07-29-87. <10 - <l - - - <t <l

.8 - ",' . __ <10 <l

&

100

OO

<10 -

S <3

<10
<10,
<10

. 5
<10
<10

<5

<5

o -
- <10

‘B o1



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 Beryl- Cadmium Chro-

27

Cobalt Copper  Iron Lead Lithium Manga- Mercury Molyb- Stron-  Vana- Zinc  Uranium Carbon Phenols
num- 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 dis- solved dis- dis- dis- solved dis- dis- (ug/L)
(ng/las (ngLas (ug/las solved (ug/las solved (ug/las (ng/las (uglas (uglas (ug/las solved (ug/las solved solved solved (ug/las solved solved
Al As) Ba) (ugLas Cd  (glLas Co) Cuw) Fe) Pb) Li) (uglas Hg (uglas (uglas (uglas Zn) (uglas (mgl
Be) Cr) Mn) Mo) Sn) v 19)] as 0)
LOCKATONG FORMATION
96 07-18-86 - - 170 <0.5 <1.0 -- 3 <10 <3 <10 9 <1 -- <10 200 <6 25 1 - -
97 07-24-87 <10 <1 -- - <1 <1 -- <1 9 <5 -- 1 <0.1 -- -- - 50 - 0.5 2
07-16-86 - - 290 <0.5 <10 -- < <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 <1 -- <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 12-18-85 -- - 18 <0.5 <1.0 - A3 <10 100 <10 15 48 - <10 310 <6 840 - - -
102 12-19-85 -- - 73 <0.5 <1.0 - <3 <10 370 <10 16 260 -- <10 480 <6 34 - - -
103 12-18-85 -- -- 1200 <0.5 <1.0 - 3 <10 7. <10 96 2 - <10 140 <6 12 <0.40 - -
104 07-09-86 -- - 46 <0.5 <10 - i<] <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 <10 -- 3 <10 260 <10 21 220 - <10 470 <6 31 2.9 - -
107 07-05-83 <10 - -- - <1.0 -- -- 1 6 2 - 15 - - - - 7 - - -
108 06-27-86 -- - 43 <0.5 <1.0 - ] <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 1100 0.9 - -
110 06-27-86 - - 33 <0.5 <1.0 - 3 30 16 <10 12 2 - <10 470 <6 580 1.2 -- -
111 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- -- <] <10 270 <10 20 300 - <10 510 <6 230 <0.40 - -
113 02-14-86 10 - 250 <0.5 <1.0. -- <] <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 06-22-88 -- 3 - - <1.0 <1 -- <1 1400 <5 - 790 <0.1 - - -- 19 - 2 4
08-22-85 <10 - 53 <0.5 <1.0 -- <] <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 <040 - -
STOCKTON FORMATION
118 03-20-86 -- - 26 <0.5 <1.0 - <3 <10 9 <10 47 <1 - <10 220 <6 25 -- - -
08-04-87 . <10 <1 - - <1 <1 - <1 4 <5 - <1 <0.1 - - - 18 - 2 <1
119 07-23-87 <10 <1 - - <1 <1 -- 4 4 <5 -- <1 <0.1 -- -- - 32 - 1.7 3
120 01-28-86 - - 170 <0.5 <1.0 - |3 <10 <3 <10 6 <1 - <10 130 <6 150 12 - -
07-21-87 <10 1 - -- <1 <1, -- <1 <3 <5 - <1 <0.1 - - - 73 - 1.4 4
121 08-16-85 - -- 200 <0.5 <10, -- <3 <10 3 <10 12 <1 - <10 230 <6 42 7 - -
122 08-16-85 - - 120 <0.5 <1.0 -- <3 <10 9 <10 17 <1 -- <10 510 <6 93 0.4 - -
04-22-87 <10 2 - - <1 <1 - <1 25 <5 -- 1 <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 <05 <10 - 3 <10 6 <10 5 <1 - <10 170 <6 12 44 -- -
125 07-31-85 - - 2120 . <05 @ <10 . - <3 . <0 17 <10 8 <1 - 10 230 <6 74 - - -



.Table 7b Chelmcal analyses of water samples from wells in sedlmentary bedrock of the Newatk Basm in New Jersey mmor consuments (cont.)

[Well number as on figure 2, (mg/L, milligrams per liter' mgIL, mlcrograms per hter, -, no data]

Well Date Alumi- Arsemc Barium Beryl- Cadmmm Chro- Cobalt Copper. - Iron - Lead Luhmm Manga- Mercury Molyb- ‘Stron- Vana-  Zinc  Uranium Carbon Phenols
o mume Copum o dis- - dis- lium diss 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= - diss - dis=  solved. dis- - dis= . (ig/ll)
: " - (ugllas (gl as (ug/las solved (ug/L as  solved. (ug/L as (pg/Las (hglas (uglas (ug/llas: solved (],tg/Las solved - solved solved (ug/lLas solved solved - -
A) A9 B (elm C) (elw Co  Cy R M) L) (els HY (elas (gllas (ugllas - Zu)  (ugflas (mgl’
RO ' B . Cnp . ! e B g Mn) s Mo) S0 -,V) o ) a0

-STOCKTONFORMATION (cont.) Co S

T 126 07-0286 . -~ - .~ 290 - <05 <10 . =
127 07088 . 20 - 91 <05 <10 " -
128 062786 - - = - 200 <05 <LO . -
129 07:31-85: - - 88 <05. <10 o =
130. 01-1486 = = 2107 <05 <LO - -~ -

140 ..-»_-'<1o* ‘29‘0*-w<6‘ 81 - 11 e
0.~ <10 450 <6 64 - <040 . -
<1 ~. <10 210 . <6 190 09 -
<l 5 - - 40.. 510 - <6 - 4T | e et

<l <3 <10

<10 110 <10 -
- <10 <3 <10 -
<10 <3 <10 , :
<10 140 <10 19 4 - <10 30 - <6 21 13 - -~

60006
U oo eo

- 131__,ostoss7_..___,<.10-'-'—_77_!<~1w,-4:.-#_-.:__,:;».'.;; EEEEP RN S g g gg T —‘.:;—A‘--if——zo N e = | I 08

()
st
f=]
A,
w

133 07-17-85 - - 20 <05 1 = <10 7. 8 " <0 40— <6

© 143 -07-23-86 . - - - . 160 <05 .- .<1L0 e

134 07T-17:85 = ~ 160 . <05 <10 - S <10 <3 <10 7 <l 160 <6 - 3 11 -

-
132 042287 <10 . <1 - .1 <l - <l 10 <S5 - 4 <O - - R S
N7 Bt IR kN 2

&
!

<1

135 090987 <10 <1 . .- . - o<l 71

91 . - 720 .58 - <6 21 - a9’
S 16, = <10 130 <6 - 140 81 .- -
.3 - <10 490 = <6 21 . -~ e -

2 - - . <10 2270, - <6 . 39 - - -
©.2600 . <10 250 <6 12 . e e i

-

R KX MUV SV R

<0 7 <10
<10 " ‘3. <10 -
‘<10 - 8 : <10

. 136 07-09-86 20 - 1200 <05 <10 . -
137 082785 - - 150 <05 <10 - .
133 - 082785 ~ - < 160 <05 . <LO . = -
139. 081385 - - -7 . 140 <05  <LO0 - - ) .
/140 081385 - - 1900 <05 <10 - <10 <3 - <10
.40 - . <10 7 <6 .82 R -
120 - <10 380 <6 5 VR -
ST e, <107 7420 <6 100 085 ..
290 - - <10 410 <6 . <3. <040 - - . -
: : s ; 500 0 T <10 0 1200 <6 24 -
<10 1700 . .10 1010 - <100 - 140 - <6 VT Ll e =
T 10 &S e 300 <0 = e e 100 e 08 <I

100 -840 <10
<10 - 120 <10
- <10. 5 <10
<10 . 370 <10

141 071685~ - . 250 06 <L0 =
142 042486 -~ - 360 1 <10 -

144 - 04-24:86 - . - 390 - <05 <10 -
145. 07-1685 - -~ 150 <05 .1 . - -
146 .07-1685 - . - 160 .. - 1 ‘<10 -
' 042887 10 SRS | - e ool <l
'CONGLOMERATE B B R

© 147 -05-13-88 100 9 R ’<l.0 RS |
148 030388 <10 - -3 - . i .glO - <l

L 00086606 00088

H
A

S - a1l e e a4 . a1 2
35 <5 i - 3 Cal "_"’ L 16 : .. 04 2

H
o

149050588 <10 2 =~ <10 <l - . <0 3 <10 - < <01 - = = 4 - 08 2
 BASALT A o RN LT R L T ST
150 07018 - - 5 <05 <10 - . B .10 5 <0 7 <1 - <10 6 <6 49 <040 - - -




. ‘ 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/L as CaCOs.

Anion - A negatively charged ion or radical.
Anthropogemc - Involving human impact on nature.

Calcite - A common rock-forming mineral composed of
calcium carbonate (CaCOs). 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 = 5/9C°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 (US/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. Dlssolved
oxygen is usually reported in mg/L.

Gross alpha particle activity - A measure of alpha ra-
diation (positively charged heliumr 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 equﬂlbnum
w1th calcium carbonate.

Lithnﬁcatlon - Hardening of soft sediment into rock.

Major constituent (gromid water) - Constituents with

- a concentration generally greater than 5 mg/L.

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

.

equivalent to one part solute in one billion parts
water.

vMicrosiemen (uS) - 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
partlcular chemical constituent (for example: Na*
and CI’ ) in one liter of water. The sum of the mil-
liequivalents of cations and amons 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 supphes to protect human
health.

Secondary drinking water standa,rd - 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 ublqultous
ground-water pollutants.
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