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Conversion Factors and Datums

Multiply By To obtain

Length
micrometer (/cm) 0.00003937 Inch (in.)
millimeter (mm) 0.03937 Inch (in.)
centimeter (cm) 0.3937 Inch (in.)
meter(m) 3.281 foot (ft)
kilometer (km) 0.6214 mile (mi)

Area
square kilometer (km?) 0.3861 square miles (mi®)

Fluid volume
1 gallon 231 cubic inches (in®)
1 gallon 0.134 cubic feet (ft%)
1 liter 0.264 gallon (gal)
Flow rate (volumetric)
1 liter per second (L/s) 15.85 gallons per minute (gpm)
1 cubic meter per day (m3/d) 0.183 gallons per minute (gpm)
1 cubic meter per day (m*/d) 35.3107 cubic foot per day (cfd)
1 cubic foot per second (cfs) 449 gallons per minute (gpm)
Hydraulic conductivity
1 centimeter/second (cm/sec) 1.97 feet per minute (ft/min)
1 centimeter/second (cm/sec) 2837 feet per day (ft/day)
1 centimeter/second (cm/sec) 21200 gallons per day per foot squared (gpd/ftz)
1 meter/day (m/day) 24.5 gallons per day per foot squared (gpd/ft®)
1 meter/day (m/day) 3.281 feet per day (ft/day)
Transmissivity*
meters squared per day (m?/day) 10.765 feet squared per day (ft*/d)
Volume of water in wells

h = height of water column (ft) 2" well V=0.16 h

4" well V=0.65h

6" well V =1.47h

8" well V=261h

10" well V=4.08h

Temperature in Fahrenheit (°F) = (1.8 x °C) + 32

*Standard units for transmissivity (T) are cubic foot per day per square foot times foot of aquifer thickness
"[(ft/d)/t°]ft" or cubic meters per day per square meter times meter of aquifer thickness "[(m*/d)/m?Jm."
These mathematical expressions reduce to foot squared per day "ft’/d" or meter squared per day "m?/d."

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD83) unless
otherwise stated. Vertical coordinate information is referenced to the North American Vertical Datum of 1988
(NAVD 88) unless otherwise stated.
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Workshop organizers (from left to right):
Glen Carleton (USGS), Pierre Lacombe
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(USGS), Gregory Herman (NJGS). Not
shown are Laura Toran (Temple
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(Michalski Associates).

Panel Discussion, Day 1. From left to right: Pierre LaCombe (USGS), Joseph Smoot (USGS), Paul Olsen (Lamont
Doherty Earth Observatory), Roy Schlische (Rutgers University), Robert Bond (Langan Engineering), Andrew
Michalski (Michalski & Associates), MaryAnn Malinconico (Lafayette College), and Gregory Herman (NJGS).

Panel Discussion, Day 2. From left to right: Daniel Goode (USGS), Joseph Smoot (USGS), Glen Carleton (USGS),
Zoltan Szabo (USGS), Michael Serfes (NJGS), Donna Fennell (Rutgers University), and Danielle Rhine (Rutgers
Uinversity). Photographs by Yuri Mun (Rutgers University).



Introduction

New Jersey Geological Survey Bulletin 77 is an outgrowth of a group discussion that took place in
early 2004 following a Henry Darcy distinguished lecture given by Dr. Alan Shapiro of the U.S. Geological
Survey at the New Brunswick campus of Rutgers University. This discussion focused on hydrogeological
work being conducted in the Newark basin, an Early Mesozoic basin filled with fractured sedimentary and
igneous bedrock located in eastern Pennsylvania, central New Jersey, and southwest New York State. The
basin underlies some of the most densely populated areas in the country, and therefore, is increasingly
subject to environmental stresses including increasing groundwater demand and pollution. Discussion
revealed that there is a large amount of information being collected by investigators, but there is a lack of
awareness and availability of this information, including the diversity of processes studied, the competing
views concerning major controls on groundwater flow, flux, and quality, the various advanced tools and
techniques currently used to understand these controls. A regional workshop subsequently was convened to
address some of these needs on November 11-12, 2004 at the New Brunswick campus of Rutgers University.
Participation of various government agencies, universities, and the private sector provided an initial forum
for exchanging and integrating ideas and findings (see photos on the opposite page). At this workshop, a NJ
Geological Survey publication was proposed to provide a synthesis of the cumulative body of work.

The result, Bulletin 77 contains six articles and four appendixes detailing geological research
conducted in the Newark basin during the past 30 years. The purpose of this bulletin is to provide geologists
and environmentalists with a more thorough understanding of how the basin formed and evolved, and how
these developments affected present day groundwater storage, transmission, and chemistry. The first two
articles (chapters A and B) focus on traditional geological aspects including the stratigraphic framework and
bedrock composition, and detailed analyses and descriptions of the secondary minerals filling aquifer pores.
These are critical aspects of how the basin aquifers formed and evolved into their present state, and provide a
sense of dimension, geometry and composition for aquifers throughout the basin. The remaining four articles
(chapters C through F) focus on hydrogeological topics. Chapter C addresses basin-scale groundwater
movement in early stages of the basin’s history using vitrinite-reflectance thermal-alteration indexes for the
three primary formations in the basin, together with reported fission-track geothermometry, geochronology,
and radiometric-age controls. With respect to modern groundwater issues, chapter D summarizes practical
methods of characterizing groundwater flow in the shallow subsurface at contamination sites and discusses
conceptual flow models for the fractured-bedrock aquifers. Chapter E focuses on arsenic in groundwater, a
recognized public health issue, and summarizes the state of knowledge of its geologic sources, and its
mobilization and transport in organic-rich black and gray beds and other red mudstone and siltstone beds.
Chapter F summarizes the results of research conducted by NJGS on the types and distribution of subsurface
water-bearing features (WBFs) penetrated by water wells throughout the basin. The WBFs are identified,
photographed, measured, classified, and related to other aquifer properties using geophysical logs for each
well. Detailed results of each project are summarized in the appendixes.

Appendixes 1 to 4 include study results from more than 30 hydrogeology studies of hundreds of
water wells in the New Jersey part of the Newark basin from 2001 to 2008. The appendixes provide location
maps, borehole-televiewer photographic records of borehole walls and features, and hydrogeological sections
detailing the different types and occurrences of WBFs in the subsurface water-bearing zones of each aquifer.
The appendixes are based on aquifer groups, including: 1) diabase and basalt igneous rocks, 2) Brunswick
aquifer coarse-grained rocks, including conglomerate and sandstone, 3) Brunswick aquifer fine-gained rocks,
including mudstone and siltstone and 4) Lockatong argillite and Stockton sandstone. Each appendix includes
multiple entries, with each entry detailing the results for a single project.

We are thankful to have had the opportunity to work with the contributors and editors to see this
bulletin to completion. This work provides a modern understanding of how the basin aquifers formed, how
groundwater is stored and flows in these fractured-bedrock aquifers, and the sources, mobilization, and
transport of naturally-occurring arsenic in the basin’s groundwater.
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Borehole Geophysics and Hydrogeology Studies

in the Newark Basin, New Jersey

Gregory C. Herman and John F. Curran®

Description of Contents

Appendixes 1 to 4 include study results from 36
hydrogeology projects involving 127 water wells in the
New Jersey part of the Newark basin from 2001 to
2008. The studies are based on geophysical logs
collected in open-hole parts of the wells for
aquifer-characterization research and ground-water
supply and pollution projects supported and/or regulated
by the NJ Dept. of Environmental Protection.

The purpose of these appendixes is to provide
location maps, visual records and hydrogeologic
sections  detailing  the  different  types of
hydraulically-conductive bedrock features in the
subsurface water-bearing zones (WBZs) of each aquifer.
Appendixes 1 through 4 are organized using aquifer
groups including: 1) diabase and basalt igneous rocks,
2) Brunswick aquifer coarse-grained rocks including
conglomerate and sandstone, 3) Brunswick aquifer
fine-gained rocks including mudstone and siltstone and
4) Lockatong argillite and Stockton sandstone. Each
appendix includes entries detailing the results for a
single project. The location and nature of the projects
are listed in table AP1 and shown on figures AP1 and
AP2 below. Table AP1 includes construction and
location details for each well.

An appendix entry includes a map showing well
locations and illustrations of the hydrogeologic aspects
of the local aquifer, based on the geophysical logs
acquired for each study. The suite of geophysical logs
collected at each site varies, but commonly includes a
caliper (borehole-diameter) log, water temperature and
electrical conductivity or resistivity logs, bedrock
natural gamma  radiation and  single-point
electrical-resistance logs, and borehole televiewer
(BTV) logs. BTV logs are collected using optical
televiewer (OPTV) and acoustical televiewer (ATV)
probes. The OPTV captures oriented camera images of
the borehole walls and therefore, visual records of the
bedrock strata and structures penetrated by a well. ATV
probes capture oriented images of the borehole walls
using reflected sound-waves. BTV logs therefore

'NJ Geological Survey

PO Box 427,

Trenton, NJ 08625
greg.herman@dep.state.nj.us

provide direct measurements of bedrock features that
store and convey ground water, and serve as the primary
basis for conducting a detailed hydrogeologic
assessment of the aquifer. Beds, layers and fractures are
traced in BTV imagery, then measured and statistically
analyzed using circular histograms and stereonet
diagrams to determine orientations of the most common
structural features in a well. The location maps include
oriented bedding, layering and fracture symbols
stemming from these structural analyses that are plotted
on a topographic base to demonstrate the link between
bedrock strata, structures and topographic landforms.

The hydrogeologic sections relate the various
geophysical-log responses in a well to bedrock features
of the aquifer. They include geologic interpretation of
the geophysical logs, summarize aspects of well
construction, depict the types and spatial distribution of
subsurface water-bearing features in a well and
therefore  relate  stratigraphic ~ and  structural
heterogeneity of the aquifer to observed anomalies in
the geophysical logs. Some hydrogeologic sections
incorporate the results of borehole flow studies detailing
flow rates and directions determined using a heat-pulse
flowmeter and/or straddle-packers.

Projects having many wells in close proximity
may provide enough information to construct a
hydrogeologic framework interpretation for an area.
These entries are noted as framework studies in the list
of appendix contents and include hydrogeologic
cross-section interpretations showing the location and
extent of WBZs in relative stratigraphic context. They
commonly rely on the use of stratigraphic marker beds
seen in OPTV records to constrain the stratigraphic
framework and depict the continuity of WBZs in the
subsurface. These diagrams therefore illustrate how
permeable features are arranged in the subsurface
between wells and provide a basic framework to relate
borehole cross flows to local topographic variations,
ground-water  recharge and  discharge  areas,
weathered- and deep-bedrock intervals. Other appendix
entries detail the results for only one or two wells, or
lack the necessary logs to conduct a framework
analysis.

Appendix entry 2F is unique because it includes
results of an unpublished geotechnical investigation
conducted in the 1990s for the proposed Passaic flood
tunnel project. It lacks BTV records and relies upon
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Olsen, P. E., 1980, The latest Triassic and early Jurassic
References Formations of the Newark Basin (Eastern North

America, Newark Supergroup): Stratigraphy,

structure, and correlation: New Jersey Academy of

Kummel, H. B., 1898, The Newark System or red Sciences, vol. 25, no. 2, p. 25-51 y y
sandstone belt: New Jersey Geological Survey Olsen. P. E ’Ken't D VI C’:or.net Brﬁce Witte. W. K
Annual Report of the State Geologist for the Year of an'd S.chlllische ,R 'W" 1996 I-'|igh-reéolutior’1 o

1897, p. 23-159. stratigraphy of the Newark rift basin (early

Lyttle, P. T., and Epstein, J. B., 1987, Geologic map of Mesozoic, eastern North America): Geological

the Newark 1 x 2 quadrangle, New Jersey, Society of America Bulletin, v. 108, no. 1, p. 40-77
Pennsylvania and New York, USGS Misc. Invest. Weemns RyE and Olsen. P. E ’1597 S,ynt'he,si% and '

1715, two sheets, map scale 1:250,000. . P
' " ' revision of groups within the Newark Supergroup,
New Jersey Geological Survey, 2000, Bedrock geology eastern North America: Geological Society of

and topographic base maps of New Jersey: N.J. America Bulleti 1 5 b, 195.2
Geological Survey CD Series CD00-1, 1 Compact merica Bulletin, v. 109, no. 2, p. 195-20.

EXPLANATION:

1he Study sites in this report showing appendix entries
O Study =ites in this report included in appendix entry 2F

¥r Hewark Basin Coring Project core

B Diahase

Feltvile, Towaco, and Boonton Form ations

41°

Brumsn ok R Orange Mt Preakness, and Hook Mt. Basalt
(Brunswick Basalt in the Watchung zone)

sauier Paszsaic Formation 66-’
Passaic Formation gray beds \@Q
Lockatong |: == Lockatong Formation red beds 6.?
aquifer I Lockatong Form ation gé\\
Stocl.iton [ Stockton Formation B'
aguifer

ez Conglomerate zones in the Brunswick,
¥ Lockatong, and Stockton aguifers

A urassic dike

Wanhattan
Prong

Staten

Island

74

ABBREYIATIONS:

5C - Sandstone and Canglomerate

55 - Bandstone and Siltstone

Fa- Pennsylvania, MJ - Mew Jersey,

Y - Mew Y ark, BYW - Buckingh am window
R - Rutgers, W - WWeston, 5- Somerset,
T- Titusville, M - Mursery, P - Princeton

5 0 5 10 Miles

_—_______——
Trenton 5 i 5 10 15 Kilom eters
Prang e = !

Figure AP1. Map of study locations in the appendixes with core locations for the Newark Basin Coring Project (Olsen
and others, 1996). Geology compiled from Geographic Information Systems coverage of the basin from Pennsylvania
(Pennsylvania Geological Survey written communication, February 2000; New Jersey (NJ Geological Survey, 2000) and
New York (http://mww.nysm.nysed.gov/data/lhud_bedrla.zip).
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Figure AP2. Summary of time, rock and hydrogeologic units in the central part of the Newark basin showing
approximate stratigraphic intervals covered by each study.



TABLE AP1. RECORDS OF WELLS AND CORES IN THE NEWARK BASIN, NEVW JERSEY INCLUDED IN APPENDIXES 1 TO 4

Appendix Proiect Identification Diameter Log
Well Entry NJGS Project or Location {inches) Well Type Source Adquifer or Aquifer Zone
1 1A 258 S Franklin SLAGW 258 S. Franklin St 6 Domestic NJGS Diabase
2 1B Snydertown Rd. AGW SRE5S 6 Domestic NJGS Diabase
3 1B Snydertown Rd. AGW SRE6 6 Domestic NJGS Diabase overlying Brunswick lower gray
4 1B Snydertown Rd. AGW SRE9 6 Domestic NJGS Diabase
5 1B Snydertown Rd. AGW SR9g 6 Domestic MNJGS Diabase
6 1C  CrusherRd WS Crusher Rd 6 Domestic NJGS Diabase
7 1D East Amvrell WS Block 38, Lot 16 6 Domestic NJGS Diabase
8 1E  Essex County Country Club WS Well 1 g [rrigation NJGS Brunswick YWatchung basalt and middle red
g 1E Essex County Country Club WS Well 2 g [rrigation MNJGS Brunswick Watchung basalt and middle red
10 1E  Essex County Country Club WS Well 3 g [rrigation NJGS Brunswick YWatchung basalt and middle red
11 1k 1163 Delaware AGWY 1163 Delaware Ave 6 Domestic MNJGS Brunswick Watchung basalt and middle red
12 2A Ridgewood Shell Gl MW-9D 6 Monitaring DER/SRP Brunswick sandstone conglomerate
13 2A  Ridgewood Shell GWl MW-2T G Monitoring DEP/SRP Brunswick sandstone conglomerate
14 2A Ridgewood Shell Gl MW-29 6 Monitaring DER/SRP Brunswick sandstone conglomerate
15 2A  Ridgewood Shell Gl MW-30 G Monitoring DEP/SRP Brunswick sandstone conglomerate
16 2A Ridgewood Shell Gl MW-32 6 Monitaring DER/SRP Brunswick sandstone conglomerate
17 2A  Ridgewood Shell Gl MW-33 G Monitoring DEP/SRP Brunswick sandstone conglomerate
18 2A Ridgewood Shell Gl MWW3T 6 Monitaring DER/SRP Brunswick sandstone conglomerate
19 2A  Ridgewood Shell Gl MW-38 G Monitoring DEP/SRP Brunswick sandstone conglomerate
20 2A  Ridgewood Shell GWI MV-43 G Monitoring DEP/SRP Brunswick sandstone conglomerate
21 2B Sandos_Clariant Gl MW-29R g Monitaring DER/SRP Brunswick sandstone conglomerate
22 2B Sandos_Clariant GWI MW-30R g Monitoring DEP/SRP Brunswick sandstone conglomerate
23 2C Hoffman-LaRoche GWl CH-1 g Monitaring DER/SRP Brunswick sandstone
24 2C  Hoffman-LaRoche GW CH-2 g Monitoring DEP/SRP Brunswick sandstone
25 2C  Hoffman-LaRoche GWI 60 Princeton Place 5 Domestic DEF/ISRP Brunswick sandstone
26 2D Hamilton Farms Golf Course WS HF2 g [rrigation NJGS Brunswick conglomerate
27 2D Hamilton Farms Golf Course WS HF3 3 [rrigation NJGS Brunswick conglomerate
28 2D Hamilton Farms Golf Course WS HF% 6 Observation MNJGS Brunswick conglomerate
29 2E  Private Housing Development WS T032 G Test NJGS Brunswick lower gray (coarse)
20 ZE Private Housing Development WS 7034 6 Test MNJGS Brunswick lower gray {coarse)
31 2E  Milford Boro WS Milford Boro OBS-A G Observation MNJGS Brunswick lower gray (coarse)
32 ZE Milford Boro WS Milford Boro OBS-B 6 Observation MNJGS Brunswick lower gray {coarse)
33 2E  Milford Boro WS Milford Boro OBS-D G Observation MNJGS Brunswick lower gray (coarse)
L Passaic Flood Tunnel Gl Workshaft 2 1T-2-PB 4 Test IT Corp Brunswick sandstone
% 2F Passaic Flood Tunnel Gl Workshaft 2 IT-2-Py g Test IT Corp Brunswick sandstone
36 2F Passaic Flood Tunnel Gl Workshaft 2B core C-23 3 Core ACE Brunswick lover red
37 2F Passaic Flood Tunnel Gl Workshaft 2B IT-2-BK-PBO1 4 Test IT Corp Brunswick lower red
38 2F Passaic Flood Tunnel Gl Workshaft 2B IT-2-BF-PW01 g Test IT Corp Brunswick lower red
29 2F Passaic Flood Tunnel Gl Workshaft 2C IT-2C-PB 4 Test IT Corp Brunswick lower red
40 2F Passaic Flood Tunnel Gl Workshaft 2C IT-2C-PW g Test IT Corp Brunswick lower red
41 2F Passaic Flood Tunnel Gl Workshaft 3 1T-3-PBO1 4 Test IT Corp Brunswick Watchung siltstone and mudstone
42 3F Passaic Flood Tunnel Gl Workshaft 3 IT-3-PW01 g Test IT Corp Erunswick Watchung siltstone and mudstone
43 3A  Flemington Boro WS 0BS-1 G Observation MNJGS Brunswick middle red
44 2B Hillside Car Wash WS 1260 North Broad St 6 Commercial  NJGS Brunswick middle red
45 3C  Readington Twp. G¥W 15 Roosevelt Rd G Domestic NJGS Brunswick middle red
46 3C Readington Twp. G 16 Arrowhead Dr. 6 Domestic MNJGS Brunswick middle red
47 3C Readington Twp. G 39 42nd Str 6 Domestic MNJGS Brunswick middle red
48 3C  Readington Twp. GYWI Readington Middle School G Public NC NJGS Brunswick middle red
49 3C Readington Twp. G Rusinksi Farm 6 Test MNJGS Brunswick middle red
50 3D Delaware Twp. AGYW 74 Lambert Rd G Domestic NJGS Brunswick middle red
51 3D  Delaware Twp. AGW 371 Dunkard Church Rd G Domestic NJGS Brunswick middle red
52 3D Delaware Twp. AGW 79 Dunkard Church Rd 6 Domestic MNJGS Brunswick middle red
53 3D  Delaware Twp. AGYW 77 Dunkard Church Rd G Domestic NJGS Brunswick middle red
54 3D Delaware Twp. AGW 32-34 Haines Rd 6 Domestic MNJGS Brunswick middle red
55 3E Rt 22 Potterstowin GW 24-40973 Hartsell G Monitoring NJGS Brunswick middle red
56 3E Rt 22 Potterstowin GYy 24-40974 Huska G Monitoring NJGS Brunswick middle red
57 3E Rt 22 Potterstown GWI 2440975 6 Monitaring MNJGS Brunswick middle red
58 3E Rt 22 Potterstown GWl 287-4 Rt 22 6 Domestic NJGS Brunswick middle red
59 3E Rt 22 Potterstown GWl Salem B2 6 Test NJGS Brunswick middle red
60 3E  Ri22Potterstowin GYY Salem Supply G Public NC MNJGS Brunswick middle red
61 3F Trump National Golf Course WS A2 G Observation  Mid-Atlantic  Brunswick middle red
62 3F Trump Mational Golf Course WS c3 6 Obseryation  Mid-Atlantic  Brunswick middle red
83 3F Trump National Golf Course WS C9 G Observation  Mid-Atlantic  Brunswick middle red
64 3F Trump Mational Golf Course WS Dz 6 Obseryation  Mid-Atlantic  Brunswick middle red
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TABLE AP1. {continued)

UsGs 7-1/2' Ky GEOGRAPHIC (degrees) MNADE3 MNJSPF MNGYD8E  Elev Total 4

County MWunicipality Quadrangle Source  Latitude Longitude  X_coord Y _coord Land elev (ft) Source Depth(ft) Casing(ft)
Hunterdon  Lambertville Lambertvills, Pa-NJ  Map 398470978 742735330 369301.85 555707.65 26853 DEM 370.0 485
Hunterdon  East Amurell Hopewiall, NJ GPS 403973192 74.8244674  401759.26 56880933 40625  DEM 172.0 393
Hunterdon  East Amurell Hopewiall, NJ GPS 403978303 74.8239106 40191500 568995.00 40820  DEM 591.0 46.1
Hunterdon  East Amvell Hopewell, NJ GPS 403975830 74.8255657 40145371 568906 60 40623 DEM 248.0 250
Hunterdon  East Amurell Hopewiall, NJ GPS 40.3993300 74.8299300 40024089 57056572 37600 DEM 2830 30.0
hercer Hopewell Pennington, NJ Map 403739328 747575905 42036000 56122900 32500 MAP 521.0 497
Hunterdon  East Amvell Hopewell, NJ GPS 404366880 74.7749039 415607 .55 58410374 49000 DEM 4935 451
Essex ¥West Orange Crange, MJ GPS 40.7829918 74.2647840 558141.87  T10852.77 54483  DEM 110.0 19.5
Essex ¥West Orange Crange, MJ GPS 40.7829918 74.2647840 55725849 71022632 51682 DEM 3174 17.9
Essex ¥West Orange Crange, NJ GPS 407842234 742618569 558067 .82 T10677 24 54391 DEM 500.0 494
Somerset  Somerset Bound Brook, MNJ hap 401084272 739533587  464880.00  545016.00 42200  MAP 2985 26.1
Bergen Ridgewood Hackensack, NJ Map 40.9875499 74.0943230 80411546 78492077 10825 DEM 84.4 26.7
Bergen Ridgewood Hackensack, NJ Map 40.9869448 74.0940572 80418986 78470063 10826  DEM §2.8 53.5
Bergen Ridgewood Hackensack, NJ Map 409879161 74.0940012 804203 87 735054 62 10893 DEM 67.8 479
Bergen Ridgewood Hackensack, NJ Map 409875221 74.0948540 80396892 73490999 10820 DEM 808 427
Bergen Ridgewood Hackensack, NJ Map 40.9865378 74.0934983 80434539 78455314 10862  DEM 84.1 47.2
Bergen Ridgewood Hackensack, NJ Map 409863766 74.0941528 80416442 78449355 10866  DEM 788 453
Bergen Ridgewood Hackensack, NJ Map 409861891 74.0930351 80447330 734426 63 10790 DEM 883 44.0
Bergen Ridgewood Hackensack, NJ Map 409857001 74.0940984 80418114 7384247 17 10570 DEM 795 53.0
Bergen Ridgewood Hackensack, NJ Map 40.9838796 74.0925285 BO04617.83 78358596 9435 DEM 69.3 44.0
Bergen Fairlawn Patersan, NJ Map 40.9358056 74.1398888 591614.30 7680714 .80 4208 DEM 163.8 63.3
Bergen Fairlawn Paterson, NJ Map 409344168 74.1392223  591800.50 76550940 4749  DEM 1655 414
Essex Mutley Crange, NJ Map 408344695 74 1580233 58674841 729077 07 10323  DEM 6381 1003
Passaic Cliftan Crange, MJ Map 40.8383097 74.1592703 58B397.85 T30474.72 13128 DEM 6386 80.5
Passaic Cliftan Crange, MJ Map 40.8328891 74.15184B83 58851520 72850828 13769  DEM 170.0 341
Somerset  Bedminster Gladstone, NJ Map 400458747 73.8095045 44237454 6385428 27 36703 DEM 296.0 51.7
Somerset  Bedminster Gladstone, NJ Map 40.0452714 73.8129500 442147 34 63446515 32307 DEM 2972
Somerset  Bedminster Gladstane, NJ Map 40.0439260 73.8142072 44165453 684117.20 32279 DEM 302.0 57.7
Hunterdon  Milford Boro Frenchtown, NJ-Pa  GPS 39.7374866 74.0080849 32967500 630173.00 27574 DEM 415.0 49.0
Hunterdon  Milford Boro Frenchtown, NJ-Pa  GPS 397369054 740079830 32946500 630484.00 28429 DEM 418.0 436
Hunterdon  Milford Boro Frenchtown, NJ-Pa  GPS 397366802 740053816 329387.00 631216.00 26687 DEM 218.0 436
Hunterdon  Milford Boro Frenchtown, NJ-Pa  GPS 39.7360533 739930858 329178.00 634675.00 40103 DEM 378.0 57.6
Hunterdon  Milford Boro Frenchtown, NJ-Pa  GPS 39.7347064 739908376 328691.00 635310.00 38688 DEM 434.0 43.6
Passaic Little Falls Crange, MNJ Map 404117712 736026173 576176688 74199843 39108 DEM 517.0

Passaic Little Falls Orange, NJ * 5260 100
Hudson Kearny Crange, MJ Map 404548126 73.7495025 59147456 70096510 500 DEM 470.0

Hudson Kearny Crange, MJ Map 404578337 737554285 59256112 69330673 765 DEM 5050 1450
Hudson Kearny Orange, NJ * 4070 760
Hudson Kearny Jersey City, NJ-NY  Map 404753376 73.799304 59883780 6387047 43 600 DEM 504 .0 87.0
Hudson Kearny Jersey City, NNY  F 506.0

Passaic Wayne Pampton Plains, NJ  Map 403701181 73.5472901 56116445 75756785 17406  DEM 360.0

Passaic Wayne Pompton Flains, NJ  * 570 1050
Hunterdon  Raritan Flemington, NJ GPS 405203700 74.8461700 395891.00 614657 00 12600 DEM 3390 583
Union Hillside Elizabeth, NJ-MNY Map 408932604 74.21659145  570709.00 677577.00 7100 DEM 3850 1370
Hunterdon  Readington Flemington, MJ Map 39.9832548 739813126 41923847 63746334 20960 Map 89.0 204
Hunterdon  Readington Flemington, MJ hap 39.9753370 T3.9847749 41634880 63650983 19732 hap 17.0 49.0
Hunterdon  Readington Flemington, MNJ hap 399828710 739689427 41911909 64093028 26742 Map 1047 44 6
Hunterdon  Readington Flemington, MNJ hap 399861400 739699979 42030806 640627 53 23457 Map 980 512
Hunterdon  Readington Flemington, MJ Map 39.9805345 739671432  418271.01 64143959 239382 Map 149.0 245
Hunterdon  Delawars Stacktan, NJ GPS 398663238 741568425 376409.13  588442.73 21881 DEM 198.0 50.7
Hunterdon  Delaware Stockton, NJ GPS 398755772 741632664 237977274 586626 94 20409 DEM 172.0 43.0
Hunterdon  Delaware Stockton, NJ GPS 39 8763267 741631564 38004588 586656 80 20451 DEM 1950 432
Hunterdon  Delawars Stacktan, NJ GPS 398770174 741630627 380297.54 586682.15 208.13  DEM 196.6 49.0
Hunterdon  East Amurell Stacktan, NJ GPS 398306616 741639552 381623.98 536426.69 17895  DEM 2450 59.4
Hunterdon  Readington Califon, NJ GPS 39.8602140 739116848 410966.87 657028.80 21756  DEM 69.8 45.8
Hunterdon  Readington Califon, NJ GPS 399566048 739084316 40965834 657949 238 24309 DEM 69.0 446
Hunterdon  Readington Califon, NJ GPS 399601320 739089167 41094220 657804.89 23003  DEM 690 457
Hunterdon  Readington Califon, NJ Map 398575706 739088700 410008.30 657824.18 24801 DEM 165.0 21.1
Hunterdon  Readington Califon, NJ GPS 39.85834499 739100671 410290.96 657486.74 23217  DEM 145.0 19.3
Hunterdon  Readington Califon, NJ GPS 399593811 739105874 41066561 65733841 24492 DEM 2430 65.5
Somerset  Bedminster Gladstone, NJ Map 400268383 73.8838555 43528771 66466162 18650 DEM 514.0 50.0
Somerset  Bedminster Gladstane, NJ Map 40.0341279 73.8947355 43792212 66159689 19654 DEM 252.0 15.5
Somerset  Bedminster Gladstane, NJ Map 40.0335830 73.8948976 43772389 66160883 19872 DEM 498.3 52.1
Somerset  Bedminster Gladstone, NJ Map 40.0299752 738831712 43643188 66484533 14811  DEM 5118 52.9
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TABLE A1. RECORDS OF WELLS AND CORES IN THE NEWARK BASIN, NEW JERSEY INCLUDED IN APPENDICES 1 - 4

Appendix Project Identification Diameter Log
Well Entry NJGS Project or Location {inches) Wel Type Source Aguifer or Aquifer Zone
65 3F Trump MNational Golf Course WS F G Observation  Mid-Atlantic  Brunswick middle red
66 3F  Trump Mational Golf Course WS H G Observation  Mid-Atlantic  Brunswick middle red
67 3F Trump Mational Golf Course WS P 6 Observation  Mid-Atlantic  Brunswick middle red
68 3G Hopewell Boro Supply Well 6 AGW CH-1 2 Core MNJGS Brunswick middle gray and middle red
69 3G Hopewell Boro Supply Well 6 AGW 0OBS-1 G Observation NJGS Erunswick middle gray and middle red
70 3G Hopewell Baro Supply Well 6 AGW 0BS-2 G Observation MNJGS Brunswick middle gray
713G Haopewell Boro Supply AGW MW-Tm 6 Manitoring NJGS Brunswick middle gray and middle red
723G Hopewell Boro Supply AGW MW-2m 6 Monitaring MNJGS Brunswick middle gray and middle red
73 aG Hopewell Boro Rockwell MW-24 G Monitoring BBL Erunswick middle gray and middle red
74 3G Hopewell Boro Rockwell VO-7 G Monitaring BBL Brunswick middle gray and middle red
75 3H Larison's Corner GWI| 51 G Domestic NJGS Brunswick middle gray
P Home Depot/Vitaulic GYl MW-10 G Monitaring MNJGS Brunswick middle gray
ITO3 Haome Depotiitaulic Gl WY1 1 6 Manitoring NJGS Brunswick middle gray
783 Home Depotivitaulic G MWY-12 6 Monitaring MNJGS Brunswick middle gray
79 Al Branchburg Rt. 202 GWI 1011 Rt. 202 G Domestic NJGS Brunswick middle gray
80 3J Branchburg Rt. 202 GW| 75 Morth Branch Rd G Domestic MNJGS Brunswick middle gray
81 3J Branchburg Rt. 202 GWI 941 Route 202 6 Daomestic MNJGS Brunswick middle gray
82 3l Branchburg Rt. 202 GW 947 Route 202 6 Domestic MNJGS Brunswick middle gray
83 al Branchburg Rt. 202 GWI 954 Route 202 G Domestic NJGS Brunswick middle gray
84 3J Branchburg Rt. 202 GW| 971 Route 202 G Domestic MNJGS Brunswick middle gray
85 2K Heron Glen Golf Course WS Heron Glen N 6 Observation  MNJGS Brunswick middle gray
86 3K Heron Glen Golf Course WS Heron Glen B 6 Public MC MNJGS Brunswick middle gray
87 3K Heron Glen Golf Course WS Heron Glen L G Observation NJGS Brunswick middle gray
88 3K Private Housing Development WS QNS G Test MNJGS Brunswick lower red
89 3L Harbat Farms WS East well in field 6 Domestic NJGS Brunswick lower red
90 3M Stony Brook-Millstone Reserve AGYY SB1 6 Test MNJGS Brunswick lowsr red
91 3M  Stony Brook-Millstone Reserve AGYY SB3 G Test MNJGS Brunswick lowsr red
92 3M  Stony Brook-Millstone Reserve AGWY SE& G Test MNJGS Brunswick lower red
93 3M  Stony Brook-Millstone Reserve AGYY SBg 6 Test MNJGS Brunswick lower red
94 AWM Stony Brook-Millstone Reserve AGWY SEY G Test MNJGS Brunswick lower red
95 3M  Stony Brook-Millstone Reserve AGYY SB11 6 Test MNJGS Brunswick lower red
96 3 Stony Brook-Millstone Reserve AGYY SB14 6 Test MNJGS Brunswick lowsr red
97 3M  Stony Brook-Millstone Reserve WS OFWW-2 g Test MNJGS Brunswick lowsr red
98 3M  Honey Brook Organic Farm WS QOFHW G Domestic MNJGS Brunswick lower red
99 3M  Honey Brook Organic Farm WS OFW-1 8 Test MNJGS Brunswick lower red and lower gray
100 3N Bristol-Myers Squibb Gl POW-1 6 Observation MNJGS Brunswick lower gray
101 3N Bristol-Myers Squibb Gl POW-2 G Observation NJGS Brunswick lower gray
102 3N Bristol-Wyers Squibb GW TB-1 G Observation MNJGS Brunswick lower gray
103 3N Bristol-Myers Squibb Gl TE-4 6 Observation MNJGS Brunswick lower gray
104 3K Bristol-Myers Squibb Gl TB-5 6 Observation MNJGS Brunswick lower gray
105 30 Pennington Boro WS 0BSs-2 5] Observation MNJGS Brunswick lower gray
106 3P The Ridge Golf Club WS CH G Public NC MNJGS Brunswick lower gray
107 3P The Ridge Golf Club WS MWVA, 6 Observation  MNJGS Brunswick lower gray
108 3Q Snydertown Rd. WS SREOD 6 Domestic MNJGS Brunswick lower gray and Lockatong
109 44 Terhune Orchards WS Well 1 6 Test MNJGS Lockatong
110 4A  Terhune Orchards WS Well 2 g Test MNJGS Lockatong
111 4B Domestic Supply Well 241 Route 12 G Domestic MNJGS Lockatong
112 4B Hilltop Development WS HT24-24 6 Test MNJGS Lockatong
113 4B Hilltop Development WS HT24-18 6 Test MNJGS Lockatong
114 4B Hilltop Development WS HT24-17 G Test MNJGS Lockatong
115 4B Hilltop Development WS HT& G Test MNJGS Lockatong
116 4C 29 Pine Hill Rd. AGW 29 Pine Hill Rd 6 Daomestic MNJGS Lockatong and Stockton
117 4D Ewingville Rd & Rt31 GWl Erdrme12d 6 Monitaring MNJGS Stockton
118 4D Ewingville Rd & Rt31 GWl Ebdrmw13d 5] honitoring MNJGS Stockton
118 4D Ewingville Rd & Rt31 GWI Ebdrme14dd G Monitaring MNJGS Stockton
120 dE  Greenacres County Club WS OW-1 g Observation MNJGS Stockton
121 dE  Greenacres County Club WS OwW-2 G Observation MNJGS Stockton
122 4F Springdale Golf Course WS IV 1 g [rrigation MNJGS Stockton
123 4F Springdale Golf Course WS 1'W2 g Irrigation MNJGS Stockton
124 4F Springdale Golf Course WS WY1 6 Observation MNJGS Stockton
125 4G Princeton Flasma Fhysics GWI MW-22 G Monitoring Secor Intl. Stockton
126 4G Princeton Plasma Physics GWI MW-24 G Monitaring Secor Intl Stockton
127 4G Princeton Plasma Physics GW MW-28 6 Manitoring Secor Intl Stockton

Abbreviations: AGW - arsenic in ground water, DEM - Digital Elevation Model, Gl - Geotechnical investigation, GPS - Global Positioning System,
" approximate location for a well cluster, " Below land surface
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TABLE AP1. (continued)

K GEOGRAPHIC (degrees) NADS3 NJSFF NGWVDSS Elev. Total

County Municipality Quadrangle Source  Latlitude Longitude  *_coord Y _coord Land elev (ft] Source Depth(ﬁ)1 Casing(f‘t)1
Somerset  Bedminster Gladstone, NJ Map 40.0319507 728911383 43713569 66260952 22525  DEM 3330 19.3
Somerset  Bedminster Gladstane, NJ Map 40.0348112 73.8952620 43809715 66144827 18716 DEM 978 415
Somerset  Bedminster Gladstone, NJ tap 40.0347371 73.8918457 438167.72 66240433 18567 DEM 2436 50.8
hercer Hopewell Boro  Hopewell, MNJ GPS 399852041 742371006 419634 40 565788 27 18000  MAP 4027 275
Mercer Hopewell Boro  Hopewell, NJ GPS 39.9852311 T4.2371015 419644 23  565787.99 17000 MAP 400.0 44.6
hercer Hopewell Boro  Hopewell, M. GPS 39.8849321 742362354 419536.03  566030.97 18000  MAP 300.0 51.5
hercer Hopewell Boro  Hopewell, M. GPS 398817463 742300144  418373.33  565255.70 21500 MAP 105.0 34.8
hercer Hopewell Boro  Hopewell, MNJ GPS 3998202532 7424023494 418556.87 564881.10 19300 DEM 720 144
Mercer Hopewell Boro  Hopewell, NJ GPS 40.3932450 747579150  420290.00 568264 .12 17700 DEM 198.0 201
hercer Hopewell Boro  Hopewell, M. GPS 403939790 747571750 420496.89 56853086 18100 DEM 192.8 252
Hunterdon  East Amwell Hopewell, NJ AP 404408584 748585932 392319.38 58570644 26200 Map 3140 19.7
Middlesex  South Plainfield Plainfisld, NJ GPS 40.2338653 74.01268721 510476.00 628176.00 10335 DEM 99.0 257
Middlesex  South Plainfield Plainfisld, NJ GPS 402360773 74.0125237  511282.00 628213.00 10136  DEM 108.0 254
Middlesex  South Plainfield Flainfield, NJ GPS 402366887 74.0103665 511508.00 628814 .00 9516  DEM 114.0 2586
Somerset  Somerset Raritan, NJ Map 40.03768831 740051844 439026.11 530664.25 10505  MAP 161.7 228
Somerset  Somerset Raritan, NJ Map 40.0403593 74.0061734 43899940 63038192 6944 MAP 99.3 22.0
Somerset  Somerset Raritan, NJ tap 40.0442549  74.0013954 44142585  831711.70 5900 MAP 56.0 26.6
Somerset  Somerset Raritan, NJ Map 40.0438828 74.0018208 44128985 63159336 8800 MAP 92.8 198
Somerset  Somerset Raritan, NJ Map 400422735 740011516 440704.50 631783.98 8196 MAP 198 4 69.2
Somerset  Somerset Raritan, NJ Map 40.04121868 74.0031485 44031712 83122679 8030  MAP 1227 84.2
Hunterdon  Raritan Hopewiell, MNJ GPS 39.8138643 741291829 393758.47 59613437 20226  DEM 394.0 50.4
Hunterdon  Raritan Hopewell, NJ GPS 399150252 741291437  394179.39 59614361 21175 DEM 296.0 56.0
Hunterdon  Raritan Hopewell, NJ GPS 39.9171783 741245455 329496904 597420.05 20822  DEM 178.0 40.2
Hunterdon  Raritan Hopewiall, NJ Map 39.8312613 741204681 400103.54 598551.56 15500 MAP 195.0 58.5
hlercer Hopewiell Pennington, NJ GPS 403450575 74.8105410  405571.00 550757 .83 22300 GPS 293.0 45.2
hercer Hopewell Hopewell, NJ GPS 399797880 T4 2728721 417634.03 55577025 16689 DEM 152.0 21.0
Mercer Hopewell Hopewell, NJ GPS 39.9805987 742726821 41792947 55582275 16842 DEM 1485 209
hercer Hopewiell Hopewiall, NJ GPS 39.8797685 742725267 41762719 555867.06 15510  DEM 188.0 18.6
hercer Hopewiell Hopewiall, NJ GPS 39.8803370 742735653 417833.50 555575.50 15700 DEM 148.5 17.5
hercer Hopewiell Hopewiall, NJ GPS 39.8798856 74.2738618 417668.81 555464.81 16323 DEM 146.5 25.0
hlercer Hopewiell Hopewiell, MNJ GPS 40.3593940 747634970 41730524 55504192 17100 DEM

hercer Hopewell Hopewell, NJ GPS 399803307 742727983 417831.78 55579044 16120 DEM 370.0 585
Mercer Hopewell Hopewell, NJ GPS 39.9803754 742742856 41784599 55537364 168.00 DEM 3950 68.0
hercer Hopewiell Hopewiall, NJ GPS 39.8821135 742758906 418478.97 554922.29 15800 DEM 207.0 89.7
hercer Hopewiell Hopewiall, NJ GPS 39.8826013 742772170 418655.72 554550.19 16300 DEM 6000 1240
hercer Hopewell Pennington, NJ GPS 399722499 T4 2931797 414874 46 550085.08 14564  DEM 3350 499
Mercer Hopewell Penningtan, MNJ GPS 39.9731079 742986592 41518346 54854974 15858 DEM 4400 505
hercer Hopewiell Pennington, NJ GPS 398740105 742867373 415520.00 551890.00 18031  DEM 302.0 18.2
hercer Hopewiell Pennington, NJ GPS 398824170 742888517  418530.00 551010.00 20874  DEM 297.0 21.5
hercer Hopewell Pennington, NJ GPS 39 9762539 T4 2846718 41633854 552466 89 19612 DEM 2740 171
Mercer Pennington Penningtan, MNJ GPS 399582072 74.23098755 40974800 545418.00 20000 GPS 2980 494
Hunterdon  East Amurell Hopewiall, NJ GPS 404436100 74.8219400 40252458 58866950 24200 MAP 560.0 56.2
Hunterdon  East Amurell Hopewiall, NJ GPS 404458300 74.8280600 40082430 58748447 13800  MAP 555.0 52.7
Hunterdon  East Amwell Hopewell, NJ GPS 403948300 748269500 401064 45 56890518 34242  DEM 478.0 51.7
hercer Lawrence Princeton, MNJ GPS 40.0106200 743225724 42883300 54182100 18045 DEM 402.0 438
hercer Lawrence Princeton, M GPS 40.0079273 743228757 427852.00 541738.00 18702 DEM 434.0 433
Hunterdon  Raritan Pittstowin, NJ GPS 39.8901642 740805706 385184.17 608810.08 38312 DEM 700.0 43.9
Hunterdon  Raritan Pittstowin, MJ GPS 398898258 740787269 385063.32 610327 98 43130 DEM 516.0 450
Hunterdon  Raritan Pittstowin, MJ GPS 39 8878562 740767849 38434851 61087626 45047  DEM 291.0 49.0
Hunterdon  Raritan Pittstown, MNJ GPS 39.8876016 T4.0772645 328425512 61074214 45057  DEM 2569 46.4
Hunterdon  Raritan Pittstowin, NJ GPS 398843128 740777503 383056.60 610611.49 46842 DEM 4941 4532
Hunterdon  Delawars Stockton, NJ tap 404551039 74.9964407  362330.00 591036.00 41100 MAP 3956 491
hercer Ewing Pennington, NJ SURVEY 399689957 743804627 41364436 52562673 13281 SURVEY 3610 523
Mercer Ewing Penningtan, MNJ SURVEY 399689709 743795106 41363567 52589357 13618 SURVEY 3540 4586
hercer Ewing Pennington, NJ SURVEY 39.9694125 743796441 413798.47 525855.93 13880 SURVEY 68.0 20.0
hercer Lawrence Princeton, M GPS 402769700 74.7263900 428962.00 525885.00 7900 MAP 66.5 26.0
hercer Lawrence Princeton, M GPS 402761000 74.7264300 428950.00 525568.00 7900 MAP 87.0 18.5
hercer Princeton Princeton, M GPS 40.0609909 74.2060729  447196.59 54820128 12715 DEM 3520 431
hercer Princeton Princeton, MNJ GPS 400612208 742965596 447280.03 548064 86 13082 DEM 486 4 495
hercer Princeton Princeton, MNJ GPS 400622153 742980332 44764132 54865160 11195  DEM 4920 51.1
Middlesex  Plainsboro Hightstown, MNJ Map 40.0960176 74 2949487 459955 97 54948652 9769 DEM 850 245
Middlesex  Plainshoro Hightstown, NJ Map 40.0871045 74.2899032 46035519 550897.03 10878  DEM 50.0 28.0
Middliesex  Plainshoro Hightstown, NJ tap 40.0861881 74.2023956 46001973 55020060 10600 DEM 91.0 26.2

GWI - Ground-water contaminant investigation, WS- Water Supply | NADS3 NJSPF - 1983 MNorth American Datum Mewr Jersey State Plane Coordinate Feet
NGVDEE -Mational Geodetic Vertical Datum 1388
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Well 1 — Diabase

EX PLANATION:

o
e
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& well and ID
23
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5 Strike and dip of
Well 1 most-abundant fractures
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tdean Orientation = 20/272
Mean Resultant dir'n = 20-271
Mean Resultant length = 0.92
(variance = 0.08)
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Calculated beta axis: 20-262
Girdle1: 43/188 [axis: 47-008]
Girdle2: 24/238 [axis: B6-058]
Girdle3: 27/320 [axis: 63-140]

Sector Interval Angle =57
Scale spacing = 2% [0 data]
baxirmurm = 9.5% [2 data]
Mean Resultant dir'n =030
Circular Mean Dewv. = B3"
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=%
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- 16%

(Max. =17 65%)

tean Resultant dir'n = 24-117
Mean Resultant length = 0.46
(Wariance = 0.54)
Calculated. girdle: b2/202
Calculated beta axis: 28-022
Girdle1: 76/113 [axis: 14-293]
Data F A ih Girdle?: 71/082 [axis: 19-262]
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Sector Interval Angle = 5°
Scale spacing = 2% [2 data]
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Circular Mean Dev. = b5°

Figure 1A1. Map (above) shows well 1 at 258 South Franklin St., Lambertville, Hunterdon County, NJ. Mapped bedrock
structures based on a structural analysis (below) of the OPTV record. Note that topographic ridges and streams parallel

structural trends.



1A2

Appendix 1. Diabase and Brunswick basalt in the Watchung zone
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Appendix 1. Diabase and Brunswick basalt in the Watchung zone
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1B1 NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin

Wells 2 to 5 — Diabase overlying the
Brunswick lower gray zone and Lockatong aquifers

EXPLANATION:

db
Well35 Well 3
Z &4 Well and 1D with line tracing
SRSE:_?_A___— db SRBB-"-\___ the stratigraphic section

penetrated by borehale

Strike and dip of diabase layering

Strike and dip of sedimentary bedding

Strike and dip of concealed sedimentary
hedding

Axial trace of syncline

- Jurassic-Triassic Passaic Formation
- Passaic Farmation ‘gray-bed' sequence
- Triassic Lockatong Formation

- dighase

500 500 Feet
e —

= e —

/ - 100 o 100 Meters

BASE MAP FROM THE US GEOLOGICAL SURVEY HOPEWELL, MJ 7-1/2' TOPOGRAPHIC QUADRANGLE

LAYERS
o

2%
4%

{Max. =26 F7%)

tdean Orientation = 23/328
Mean Resultant dir'n = 22-3249
tean Resultant length = 0.90
(variance = 0.10)
Calculated. girdle: 78/068
Calculated beta axds: 12-268
Girdlel: 27/306 [axis: B3-12E]

Sector Interval Angle = 5°
Scale spacing = 2% [1 data]
Maximum = 105 [3 data]
Mean Resultant dir'n = 062
Circular Mean Deyv. = 317

FRACTURES

1%
- 2%
- %

{Max =6.53%)

Mean Resultant dir'n = 25-155
tean Resultant length = 0.54
(variance = 0L4E)

Calculated. girdle: 42/337
Calculated beta axis: 48-157
Girdle1: 8/185 [axs: 61-005]
Girdle2: 37/116 [axis: 3-286]
Girdle3: 54/155 [axis: 38-333] | OWER-HEMISPHERE EQUAL-ANGLE

Data Frequency-Azimuth
Girdled: 56/126 [Fxis: 34-306]
Girdlle5: 82/050 [axis: 62301 STEREOGRAPHIC PROJECTIONS

Sector Interval Angle = 5°
Scale spacing = 1% [2 data]
Meximurm = 4.7% [10 data]
tMean Resultant dirn =093
Circular Mean Dew. = 417

Figure 1B1. Map (above) shows wells 2 through 5 and 112 along Snydertown Rd., East Amwell Twp., Hunterdon
Country, NJ. Mapped bedrock structures are based on a structural analysis (bottom) of the OPTV records.
Hydrogeologic analysis of well 108 is in appendix entry 3Q.



Appendix 1. Diabase and Brunswick basalt in the Watchung zone 1B2

Wells 2 to 5 — Diabase overlying the
Brunswick lower gray zone and Lockatong aquifers

Well 5
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FIGURE 1B2. Stratigraphic section based on geophysical logs for wells 3, 4, 5 and 108 showing diabase overlying the
Passaic and Lockatong Formations. Wells 3 and 108 are correlated with the Titusville core hole of Olsen and others
(1996) using natural gamma and electrical resistance logs. Depth values are in feet below land surface. Marker horizon
(mh) shown using OPTV records in figure 3Q3.
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Appendix 1. Diabase and Brunswick basalt in the Watchung zone
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Appendix 1. Diabase and Brunswick basalt in the Watchung zone 1C1

Well 6 - Diabase

EXPLAMATION:
48
Well and ID
JFp
12 Strike and dip of

sedimentary hedding

Strike and dip of
diabase layaring

HOREWYELL | ROEKY HILL
PRIMGETON

Strike and dip of
mast-abundant fractures

R
45

— A
72

—

I a7

Strike of shear plane with trend
Jd

PEMMIMGTOR

and plunge of slip lineation

Jurassic diabase

Jd JTQp Triassic-Jurassic Passaic Farmation

:3/

JRp / N]
] {
. 1000 0 1000 Fest
i
-J' -".
: 200 i 00 Meters

BASE MAP FROM THE US GEOLOGICAL SURNVEY HOPEWELL, MJ, ROCHY HILL, MJ, PEMMMGTOR, MJ ANMD PRIMCETORM, kJ
7102 TOPOGRAPHIC QUADRANGLES.

N
LAYERS
===11%8
.- 22%
(Mex. =33.33%)
kean Orientation = 33/312
= Mean Resultant dir'n = 5-007
gemor e ’f‘”g.,'e =5 Iean Resultant length = 0.66
cale spacing = 5% [0 data] {Variance = 0.34)
i i = E22% [12 il Calculated. girdle: 85/215
hean Resultant dirn =033 c K
Circular Mean Dew. = 40° alculated beta axis: 5-035
] Girdle: 50/316 [axis: 40-136]
Girdle2: 46/125 [=ds: 44-308]
M
!\ FRACTURES

=%
2%
B

(Max =7 27%5)

Sectar Interval Angle = 5°
Scale spacing = 1% [3 data]
Maximum = 5.2% [18 data]
Mean Resultant dirn = 029
Circular bMean Dewv. = 64°

kean Orientation = 76/103
Mean Resultant dir'n = 34-060
Mean Resultant length = 0.47
(variance = 0.53)

Calculated. girdle: 20/236
Calculated beta axis: ?0-056
Girdle1: 65127 [axis: 25-307]
st gy Girdle2: 74/076 [axis: 16-256] | OWER-HEMISPHERE EQUAL-ANGLE

[ ]
Girdled: B8/038 [ads: 21-218]
Girdled. 73005 s 17-185] STEREQGRAPHIC PROJECTIONS

Figure 1C1. Map (above) shows well 6 at 65 Crusher Rd., Hopewell Twp., Mercer County, NJ. Mapped bedrock
structures are based on a structural analysis (bottom) of the OPTV record.
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Appendix 1. Diabase and Brunswick basalt in the Watchung zone

"a0elNs pue| Mojaq

199) Ul are sanjeA yida@ aseqelp ul Sainjea) aAldNpuod-AjealnelpAy pue sainjonis 3201pagq Buimoys 9 [jam Jalawelp Yaul-9 ayl Jo SpJodal A1dO €DT 34N9OI4

paul | oul-A|alelapoy
ainyoedd |5 gR0N

paul | aul-A|alelapoy
ures sinyoedd og 95N

paul |aul-A|daaig
aanyaed 4 94 990N

paul | oul -4 dearg
ainioed 4 FIELIN

Buliafe sinyoeid pE SSEN

paul | oul-A|daarg

aaniaetdd4 /9 060N

pau | aul -4 a1elapop
uias ainiieldd o BN

o SN

0151

paul|oul-A|daayg
gIniaeld gy 42N

anl lonpuog
paul | Jul -4 ) el apop

ulas 24nyoed4 be CLIN
furaara]

076k L
paul | oul -4 dasyg
g4n}oed 4 29 FIZH
paul | oul -~ daayg
ainyoel 448 SalM
08l paurjour-Aa1e1apopy
SINyIRI 4 gp gROM

0 ikl
091 paul | oul -A|daalg
ainyoed 4 28 590M
paul |aul -4 dasyg
07 FFL Banyoed 4 83 0ELN

oseqeld - 9 IIBM

5PN

0" zak

0Bk

08k

024k

08k



1D1

A

¥ %

Vé

JEp

&)
> Well 7
East Amwell

Block 33

Well 7 - Diabase
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EX PLAMNATION:

JEp
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BASE MAP FROM THE US GEOLOGICAL SURVEY HOPEWELL, MJ 7-1/2' TOPOGRPAHIC QUADRANGLE
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Figure 1D1. Map (above) shows well 7 on Block 38, Lot 16, East Amwell Twp., Hunterdon County, NJ. Bedrock
structures mapped near the well are based on a structural analysis (bottom) of the OPTV record. Strike and dip of nearby
sedimentary beds from outcrop measurements compiled by the NJ Geological Survey, Trenton, NJ.
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Wells 8 to 10 — Brunswick basalt of the Watchung zone overlying
the Brunswick upper red zone
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FIGURE 1E1. Map above shows wells 8 through 10 on the Essex County Country Club golf course, 350 Mt. Pleasant
Ave, West Orange Twp., Essex County, NJ. Map below shows bedrock structures for each well based on a structural
analysis of OPTV records.
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Wells 8 to 10 — Brunswick basalt of the Watchung zone overlying
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FIGURE 1E2. Structural analyses of OPTV records for wells 8 to10. Analysis above is for basalt layers and underlying
sedimentary beds in the upper red zone of the Brunswick aquifer. Analysis below is for fractures in basalt and underlying

sedimentary beds.
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FIGURE 1E9. Correlation of hydro-stratigraphic sections for wells 8 through10 based on geophysical logs. Depth values
are in feet below land surface.
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Well 11 — Brunswick basalt of the Watchung zone overlying
Brunswick upper red zone
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Figure 1F1. Map (above) shows the location of well 11 at 1163 Delaware Ave., Bridgewater Twp., Somerset County, NJ.
Mapped bedrock structures are based on a structural analysis (bottom) of the OPTV record. Note that topographic ridges
and surface streams parallel structural trends.
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Appendix 1. Diabase and Brunswick basalt in the Watchung zone
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Wells 12 to 20 - Brunswick sandstone and conglomerate
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Figure 2A1. Map (above) shows wells 12 through 20 in the vicinity of the Ridgewood Shell Service Station, Ridgewood
Twp., Bergen County, NJ. Mapped bedrock structures based on a structural analysis (below) of the OPTV records.



2A2

Appendix 2. Brunswick conglomerate and sandstone, and

the Passaic flood tunnel workshaft geotechnical investigations

"90BLINS pue| MOJag 183} Ul a1e sanjeA yidaq "aresawo|Buod
pue auoispues Ul Sainjea) aAldNPU0-AjjedlinelpAy pue saimonis 3o0ipag buimoys (1ybu) 8T pue (4a]) ST S|I9M JalaweIp Yydui-9 ayl J0 SpIodal ALdO 'Z2v¥Z 34N9I4

Bu | ppag
BA11ANPUOD BE GEON

Bu 1 ppag
8711 ANPUOT Rl 842N

Burppag ¢ LE2N

21eJawo|Buod pue auolspues }aImsunig — 8T pue GT S|IBM



NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin

2A3

"90BLINS pUR| MO[3J 193] Ul 8Je SanjeA

(pdaq -aresawo|fuod pue auoISpUES Ul SaINJea) SAIONPUO-AjleolnelpAy pue Sainonis 3201pag BUIMOUS ZT [jam JalaWwelp youi-9 ayl Jo SpIodal ALdO "SVZ 34NOI4

a1 lanpuon
butppag ¢| §lEN

paul |oul-Aldasyg
Uies alnpield o ooszp

buippeg § alzZW

Buryled pag asonpuon

0e
paul [aul =& a)elapay
0 ulss 8inyaedd e gzen
Buiided peg aaljanpuo]
04
paul|aul-A|daay g
Ulas |anyoel 4 58 E2LN
Bu 1 ppa
- IPPag & OEEM

paul | oul -4 eyl apop
urap, BiniIeld 1§ AN

21eJawo|Buod pue auolspues yaimsunig — ZT [IBM




Appendix 2. Brunswick conglomerate and sandstone, and 2B1
the Passaic flood tunnel workshaft geotechnical investigations

Wells 21 and 22 - Brunswick sandstone and conglomerate
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Figure 2B1. Map (above) shows wells 21 and 22 at the Sandoz Chemical Corp., Fairlawn Ave. and 3" Street, Fairlawn
Boro., Bergen County, NJ. Mapped bedrock structures based on a structural analysis (below) of the OPTV records.
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Appendix 2. Brunswick conglomerate and sandstone, and

the Passaic flood tunnel workshaft geotechnical investigations
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Wells 23 to 25 - Brunswick sandstone

Q{:%g %
0
Yy, Well 24
G, q’;

) CH-2
%,

EXPLAMATION:

Well 23

Well and 1D with line tracing
the stratigraphic section
penetrated by borehaole

Strike and dip of
sedimentary bedding

Strike and dip of
most-abundant fractures

Generalized fracture strike line

N

a00 o] a0 1000 1500 Fest

00 o] 00 200 300 Meters

SCALE

BAZE FROM S GEQLOGICAL SURYEY ORAMGE, M, 7172 TOPOGRAPHIC QUADRAMGLE

il
-- 1%
2%
-- 4%
- B%
--16%
32
- B4%
) hean Orientation = 10/277
Sector Interval Aﬂ%‘E =5 ean Resultant dir'n = 10-277
Scale spacing = 3% [2 data] hiean Resultant length = 0.98
Maximum = 1555 [49 dats] {Wariance = 0.07)
Mean Resultant dir'n = qU3 Calculated. girdle: 814129
- Circular Mean Dewv. = 81 Calculated beta axis: 9-303
il

FRACTURES

Sector Interval Angle =5°
Scale spacing = 2% [ data]
Maxirmum = 9.3% [9 data]
Mean Resultant dir'n = 053
Circular Mean Dev. = 377

Diata Frequency-Azimuth

1%
7%
4%
- 0%

(Mex =13.40%)

tdean Orientation = 307315
hean Resultant dir'n = 18-317
bean Resultant [ength = 0.65
(wariance = 0.35)
Calculated. girdle: 67/051
Calculated beta axis: 3-231
Girclle1: 16/301 [axis: 74-121]
Girdle2: 12/213 [axis: 78-033]
Girdle3: 84/329 [axis: 6-149]
Girdled: 60/108 [axis: 30-288]

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQOGRAPHIC PROJECTIONS

Figure 2C1. Map (above) shows wells 23 through 25 in the vicinity of the Hoffman-LaRoche facility, Clifton City, Passaic
County and Nutley Twp., Essex County, NJ. Mapped bedrock structures based on a structural analysis (below) of the

OPTV records.
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Appendix 2. Brunswick conglomerate and sandstone, and
the Passaic flood tunnel workshaft geotechnical investigations
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Wells 26 to 28 - Brunswick conglomerate
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Figure 2D1. Map (above) shows wells 26 through 28 on the Hamilton Farms Golf Club, Bedminster Twp., Somerset
County, NJ. Mapped bedrock structures based on structural analysis (below) of the OPTV records.
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Wells 26 to 28 - Brunswick conglomerate
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Figure 2D2. Hydrogeologic sections (above) based on geophysical logs for wells 26 through 28 showing the vertical

distribution of hydraulically-conductive features and water-bearing zones

in red and gray sandstone, conglomerate,

siltstone and mudstone. Depth values are feet below land surface. The map trace for the hydrogeologic cross section

(below) shown on figure 2D1.
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Appendix 2. Brunswick conglomerate and sandstone, and 2E1

the Passaic flood tunnel workshaft geotechnical investigations

Wells 29 to 33 — Coarse-grained units in the Brunswick lower gray zone
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Figure 2E1. Map shows wells 29 through 33 in the vicinity of Milford Boro., Milford Twp., Hunterdon County, NJ.
Mapped bedrock structures based on structural analyses of the OPTV records.
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Wells 29 to 33 - Coarse-grained units in the Brunswick lower gray zone
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Well 29 - Coarse-grained units in the Brunswick lower gray zone
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Figure 2E2. Structural analysis of OPTV records for wells 29 through 33 (above) and hydrogeologic section based on
geophysical logs for well 29 (below) showing the vertical distribution and types of hydraulically-conductive features and
water-bearing zones in siltstone, mudstone and shale. Depth values are in feet below land surface.
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Well 30 - Coarse-grained units in the Brunswick lower gray zone
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Well 31 - Coarse-grained units in the Brunswick lower gray zone
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Figure 2E3. Hydrogeologic sections based on geophysical logs for wells 30 (above) and 31 (below) showing the vertical
distribution and types of hydraulically-conductive features and water-bearing zones in siltstone, mudstone, shale and
sandstone. Depth values are in feet below land surface.
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Well 32 - Coarse-grained units in the Brunswick lower gray zone
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Well 33 - Coarse-grained units in the Brunswick lower gray zone
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Figure 2E4. Hydrogeologic sections based on geophysical logs for wells 32 (above) and 33 (below) showing the vertical
distribution and types of hydraulically-conductive features and water-bearing zones in siltstone, mudstone, shale and
sandstone. Depth values are in feet below land surface.
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Appendix 2. Brunswick conglomerate and sandstone, and
the Passaic flood tunnel workshaft geotechnical investigations

Wells 34 to 42 — Passaic flood tunnel workshaft geotechnical investigations

2F1

Flooding in New Jersey's Passaic river valley
has seriously affected human habitation since the
mid-19th century. Since then, the Army Corps of
Engineers (ACE) proposed several flood control
projects resulting in  various  subsurface
geotechnical investigations conducted in the region
from 1959 to 1983. A major flood in 1984 resulted
in a new proposal for the Passaic River Flood
Protection Plan that was accepted by local, State,
and Federal officials. This plan called for
construction of a dual-inlet water-diversion tunnel

EXPLANATION
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4 a 4 Miles
— e —
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2 u}

system that would prevent flooding by diverting
floodwater through a tunnel connecting the upper
watershed to a lower reach of the Passaic River.
The U.S. Congress initially appropriated $60
million for the project. Subsurface investigations
conducted during 1985-86 included the drilling of
45 rock cores along the proposed tunnel alignment
(Phase 1 — fig. 2F1). A revised tunnel alignment
(Phase 2 — fig. 2F1) was subsequently proposed
based on analyses from Phasel investigations. The
revised tunnel system was about 20 miles long, 40
feet wide and as much as 450 feet below the

surface extending to an outlet in the vicinity of
Kearny Point in Newark Bay.

In 1990, the U.S. Congress authorized $1.2
billion for the Passaic River Flood Protection
Project to be administered by the State of New
Jersey and the ACE New York District. Phase 2
work included 154 additional rock cores and a set
of detailed hydrogeological analyses conducted
near workshafts along the tunnel alignment
beginning in 1994. These analyses included
detailed geological descriptions of bedrock core,

B e £

FIGURE 2F1 -

Map showing
location of rock cores
and work shafts from
the Army Corp. of
Engineers Passaic
flood tunnel project.

Work shaft 2

geophysical logs of deep bedrock borings, and
straddle packer-test studies for determining
ground-water yield and aquifer parameters for
specific bedrock intervals. The results of the
hydrogeological analyses were summarized in a
report by IT Corporation in 1995 and are
recompiled here with a series of borehole-data
summaries. The Passaic River Flood Protection
Plan was abandoned by Federal and State
legislators in the mid-1990s because of rising costs
and local concerns of negative environmental
impacts.
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Appendix 2. Brunswick conglomerate and sandstone, and

the Passaic flood tunnel workshaft geotechnical investigations
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Appendix 2. Brunswick conglomerate and sandstone, and

the Passaic flood tunnel workshaft geotechnical investigations
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Well 43 - Brunswick middle red zone

EXPLANATION:
Well 43 .
oo YWelland 1D
oBs-1 showing stratigraphic section
penetrated by borehole
27 ) )
1 Strike and dip of
sedimentary bedding
g2

— - Strike and dip of
most-abundant fractures

Fault showing upthrown(L)
and downdropped (D) sides

MOTE: Strike and dip readings from Herman, G. C.,
Houghton, H. F., Mortewverde, D, H., and Yolkert, B, &,
1992, Bedrock geologic map of the Flemington and
Pittstawen 7-1/2' quadrangles, Hunterdon County, MJ:

MJ Gealogical Survey Open-file Map 10, 1:24 000 scale

24
-___.'___h

]
L)
1000 0 1000 Feet
! — |
e —
200 ] 200 Meters

BASE MAP FROM THE US GEOLOGICAL SURVEY FLEMINGTOM, MJ 7-1/2' TOPOGRAPHIC QUADRANGLE

BEDS

- B%
- 18%
- 24%
- 48%

(Max. =86.67%)

kean Orientation = 32/248
Mean Pesultant dir'n = 32-248
Mean Resultant length = 0.99
(Variance = 0.01)
Calculated. girdle: 73/139
Calculated beta axis: 11-319

Sectar Interval Angle = 5°
Scale spacing = 5% [1 data]
Maximum = 26.7% [4 data]
Mean Resultant dir'n = 158
Circular Mean Dev. = B°

15

=

FRACTURES

1%
2%
- 4%
- 8%
- 16%

32%

(Max. =34.62%)

tdean Otientation = 43/055
Iean Resultant dir'n = 42-061
Mean Resultant length = 0.86
(variance = 0.14)
Calculated. girdle: 47/237
Calculated beta axis: 43-057
Girdle1: 48/063 [exis: 42-243]
Diata Frequency-Azirmuth Girdle2: 70/046 [axis: 20-226]

Sectar Interval Angle = 5°
Scale spacing = 2% [1 data]
Maximum = 11.56% [B data]
Mean Resultant dir'n =144
Circular Mean Dev. = 25°

LOWER-HEMISPHERE EQUAL-ANGLE
Girdled: 85/150 [axis: 5-330] STEREQGRAPHIC PROJECTIONS

Figure 3A1. Map (above) shows well 43, Junction Rd., Raritan Twp., Hunterdon County, NJ. Bedrock structures mapped
near the well are based on a structural analysis (below) of the OPTV record. Note how nearby topographic ridges and
streams parallel the strike of structures.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones

Well 44 - Brunswick middle red zone

EXPLANATION:

Well 44

% WellandID
\ showing stratigraphic section
penetrated by borehaole

Cased

Strike and dip of
interyal

—L—  sedimentary bedding

7 Strike and dip of
— B most-abundant fractures

79 Strike and dip of
— mm  |ess-abundant fractures

Open
interval

aon o] a00 000 1500 Fed
e —

100 ul 00 200 00 keters

BAZE MAP FROM THE US GEOLOGICAL SURNEY ELIZABETH, M 7-1/2' TOPCOGRAPHIC QUADRANGLE

i N

- 3%

- R

- 12%

- 24%

- 48%

(Mex. =96.30%%)
Sector Interval Angle = 5° Mean Orientation = 5/345
Scale spacing = 5% [1 data] hean Resultant dir'n = 5-345
Meximum = 18.5% [5 data] Mean Resultant length = 0.99
Mean Resultant dir'n =078 (Wariance = 0.01)
Circular Mean Dew. = 23° Calculated. girdle: 86/094

z Calculated beta axis: 2-274
M

FRACTURES

1%

2%

A%

8%

== 16%

32

(Mece =35.47%)
Sector Interval Angle = 5°
Scale spacing = 2% [3 data]
Meximum = 10.56% [18 data]
Mean Resultant dirn = 057

4 MWean Orientation = 24/323
hean Resultant dir'n = 24-320
Mean Resultant length = 0.73
(Wariance = 0.27)

Circular hean Dew. = 30° Calculated. girdle: 87/226
172 Calculated beta axis: 3-046
. Girclle1: 7/004 [axis: 83-184]
Data Frequency-Azimuth Girdle? 757316 [exie: 11-136]  LOWER-HEMISPHERE EQUAL-ANGLE
Girdle3: 40/321 [=xis: 50-141] STEREOGRAPHIC PROJECTIONS

Figure 3B1. Map (above) shows well 44 at the Hillside Car Wash, 1260 North Broad St., Hillside Twp., Union County, NJ.
Bedrock structures are based on a structural analysis (below) of the OPTV record.

3B1
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Well 44 - Brunswick middle red zone

GYPSUM
VEINS

- B%
- 16%
2%
-- B4
e, =77, 05%)
tdean Orientation = /006
Mean Resultant dir'n = B-005
hdean Resultant length = 0.98
(variance = 0.02)
Calculated. girdle: 86/227 ) e
Calculated beta axis: 4-047 61 =
Data Frequency-Azimuth Girdle1: 3/008 [sbds: 87-188] | OWER-HEMISPHERE EQUAL-ANGLE
STERECGRAPHIC PROJECTIONS

Sector Interval Angle = 57
Scale spacing = 2% [1 data]
Maxirnum = 8.2% [5 data]
tean Fesultant dir'n = 082
Circular Mean Dev. = 34°

DEPTH ifty FLUID TEMP { °F}) FLUID CONDUCTITY (psicm)
54 55 56 57 58 59 ED 1500 1600 1700 1800 1300 2000
D 1 1 1 1 L y L 1 1 L 1 I
20 - . -
static-water level ™ /
40 =
60
&0
100
120 4 L
Bottorm of casing ) )
v ot~ 1230 0Gs Figure 3B2. Structural analysis of
( gently-dipping gypsum veins from the
T RED MUJDS TONE ANE) OPTV record (above), and hydrogeologic
SILTSTONE OF THE PASSAIC section based on geophysical logs (below)
150 1 FORMATION WITH MINOR [ showing the vertical distribution of
GRAY IMUDSTONE hydraulically-conductive features,
00 | . | water-bearing zones, and the stratigraphic
[ [ interval containing many gypsum veins.
390 ] | [ Depth values are in feet below land surface.
ch
240
i ch
2604 ¢
:
280 44
5
00 <44 ;
- Many bed-paraliel
k Gypsum veins
5 :
340 &4
ES 3
30 44
H H
380 - % .
5 -
400 -

EXPLAMATION: water-beating zone  cb - conductive bed
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 2. Brunswick mudstone, siltstone and shale;

3C1

middle red, middle gray, lower red and lower gray zones

Wells 45 to 49 - Brunswick middle red zone

73 5 EXPLANATION:
23 Well 48
RMS 4 Well and ID
12 Strike and dip of

sedimentary bedding

Fe

3 z Fracture strike and
dip direction

5 Axial trace of anticline

=
Well 49 2l
Rusinski 2 = + Auxial trace of syncline
_a Farm =\ F
& Trms |Well 48 %
25 e o Fault trace
42nd St N JTRD - Triassic-Jurassic Passaic Formation
We” 47 Mote: Mapped bedrock structures other than
bedding nearwells adapted from:

J-Rp Herman, G. C., Houghton, H. F., Monteverde, DL H.,
and Volkert, B A, 189582 Bedrock geologic map of
the Flemingtan and Pittstown 7-1/2" quadranagles,

We” 46 Hunterdon County, Mew Jersey: N.J. Geological
15 Roosevelt gr= = Survey Open-file Map 10, 1:24,000 scale
i ey Monteverde, D. H., Stanford, 5. D, and Yolkert, R. A,
16 Arrowhead -« 2003, Geologic Map of the Raritan Quadrangle,
Hunterdon and Samerset Counties, Mew Jersay,

g

BASE MAP FROM THE US GEOLOGICAL SLIRVEY FLEMINGTON AMD RARITAN, MJ 7-1/2' TOPOGRAPHIC QUADRAMNGLES

BEDS

Sector Interval Angle = 5°
Scale spacing = 3% [1 data]
Meximum = 16.7% [4 data]
Mean Resultant dirn =158

24 Circular Mean Dewv. = 34°

M.J. Geological Survey Geological Map Series Map
GMS 03-2, scale: 1 to 24,000

2000 1] 2000 Feet
72 e —
- 7 e —
S00 o 500 Meters

B
8%
- 16%
3%
--64%

(Max. =95.83%)

kean Orientation = 11/064
Mean Resultant dir'n = 11-064
Mean Resultant length = 0.93
(variance = 0.07)
Calculated. girdle: 80276
Calculated beta axis: 10-098

FRACTURES

Sectar Interval Angle = 5°
Scale spacing = 2% [1 data]
Meximurm = 9.8% [ data]
tMean Resultant dir'n =025
Circular Mean Dewv. =547

Data Frequency-Azimuth

1%
2%
- 4%
- 8%
-~ 16%

(Meax =23 53%)

tean Orientation = 82/115
Mean Resultant dir'n = 43-104
Mean Resultant length = 0.43
(Wariance = 0.57)
Calculated. girdle: 13/242
Calculatad beta axis: 77-062
Girdle1: 83/096 [axis: 7-276]
Girdle2: 78/137 [axis: 12-317]
Girdle3: B8/315 [axis: 2-135]
Girdled: 10/0471 [exis: 80-221]

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

Figure 3C1. Map (above) shows wells 45 through 49 that were logged as part of a regional ground-water investigation in
Readington Twp, Hunterdon County, NJ. The structural analysis (below) of the OPTV records summarizes bed and

fracture orientations for the wells.
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Appendix 2. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 2. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale; 3D1
middle red, middle gray, lower red and lower gray zones

Wells 50 to 54 - Brunswick middle red zone
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Figure 3D1. Map showing wells 50 through 54 as part of a regional arsenic-in-groundwater investigation in Delaware and
East Amwell Twps., Hunterdon County, NJ.
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Well 50 - Brunswick middle red zone
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Wells 51 to 53 - Brunswick middle red zone
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Figure 3D2. Structural analyses of OPTV records for wells 50 (above) and 51 to 53 (below) in Delaware and East

Amwell Townships, Hunterdon County, NJ.
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Appendix 3. Brunswick mudstone, siltstone and shale; 3D3
middle red, middle gray, lower red and lower gray zones

Well 54 - Brunswick middle red zone
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Well 50 - Brunswick middle red zone
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Figure 3D3. Structural analysis of the OPTV record for well 54 (above) and a hydrogeologic section for well 50 (below)
based on geophysical logs. The section summarizes the vertical distribution and types of hydraulically-conductive
features and water-bearing zones in red and gray mudstone and shale. Depth values are in feet below land surface.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Wells 52 to 54 - Brunswick middle red zone

WELL 52 <+— 426 ft —» WELL 53 <«— 1346ft —»  WELL 54
M E 5 1"y P4 ™ E = I M M E = I M

163.0 -

23%.0 -

164.0 -

151.0 -
237.0

152.0 =
238.0 2

166.0 -

163.0 0
239.0 2

167.10 -

154.0 -
168.0 -

241.0 2

169.0 .

156.0 .
242.0 2

157.0 "

Figure 3D14. Stratigraphic correlation of wells based on OPTV records for wells 52 through 54, Dunkard Church Rd.
Delaware Twp. and Lambert Rd., East Amwell Twp., Hunterdon County, NJ. Note the similar fracture sets occurring in
the same stratigraphic intervals. Depth values are in feet below land surface.
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middle red, middle gray, lower red and lower gray zones

Wells 55 to 60 - Brunswick middle red zone

EXPLAMNATION:
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Scale spacing = 2% [1 data]
beimum = 6% [4 data]
hiean Resultant dir'n = 068
Circular Mean Dev. = 31°

a0

Data Frequency-Azimuth

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

Figure 3E1. Map (above) shows wells 55 to 60 along Rt.22 near Potterstown, Readington Twp., Hunterdon County, NJ.
Mapped bedrock structures are based on a structural analysis of beds and fractures (bottom) measured in OPTV

records.
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Wells 55 to 60 - Brunswick middle red zone

N ‘ o]
A | '
Contaminated well approximate center of septic field A
] Well 60
€ 280 Well 56 Well 58 * ‘
Z i A e s I 1 Well 57 Well 55
PO T Weathered bedrock -H"“—-——=-—-—————--kﬂﬁ_____. . ]
z ] . ki
T . 0 ~70 ST :
% 100 3 = Frimary o
= i watsr-bsaring
=] B 0 e zons @ 128"
% 04 FED MUDSTONE AND
% SILTSTONE OF THE BELINSWICK s
z AGUIFER WITH MINOR GRAY D~ 255
E i SHALE
)
Iy
f o0 WELL FARTS
@ EXPLANATION Y Static—water level well ID —Well 59 __— Subparaliel waterbearing
\Well casing " zones identified as conductive beds
""" Gray bed
Open borehole —— Subparallel water-bearing

TD (Total Depth) ~14&' zones cortaining
balow land eurfacs corductive fractures

Well 58 - Brunswick middle red zone

DEPTH  FLUID TEMP WELL FLUID CONDUCTIVITY
(fty (OF) DIAGRAM (p#sicm)
52 o4 56 55 60 200 300 400 ]

h316”

a
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20

RED MUDSTOME
ANDSILTSTOME
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OPEN BOREHOLE | CASED |
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E lewel

a0

100
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Frimary
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130 1
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o

1501

160 M326 16 Bedding

1ma —

EXPLAMATION:  we:Chee conductive bed
s O wos conductive fracture

Figure 3E2. Hydrogeologic section (above) is based on geophysical logs for six wells along Rt.22 near Potterstown,
Readington Twp, Hunterdon County, NJ. The hydrogeologic section for well 58 (below left) shows
hydraulically-conductive features and water-bearing zones in red mudstone and siltstone. An OPTV record for well 58
(below right) shows conductive, steeply-dipping fractures in the 6-inch diameter domestic well. Depth values are in feet
below land surface.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale
middle red, middle gray, lower red and lower gray zones

Wells 61 to 67 - Brunswick middle red zone

205

4
s
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boundary
23 Strike and dip of
& Welland ID

—1 sedimentary hedding
H (Lamington Farms

Property
BASE MAP FROM THE US GEQLOGICAL SURVEY GLADSTOMNE, NJ 7-112' TOPQGRAPHIC GUADRANGLE
Well 66
Golf Course well ID)

S00 1] 00 1000 1500 Fedt
Trace of upper unconfomity 00 0 00 200 200 Meters
A——A' Frofile trace
Course), Bedminster Twp., Somerset County, NJ.

SCALE
Figure 3F1. Map showing the location of wells 60 to 67 at Trump National Golf Course (formerly Lamington Farms Golf

Data Freguency-Azimuth
Maximum 7.3%

3F1
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Wells 61 to 67 - Brunswick middle red zone
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FIGURE 3F2. A structural analysis (above) of beds and fractures measured in OPTV records for wells 61 through 67.
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The geologic cross section (below) shows a correlation of gypsum-soil horizons identified in OPTV records and
interpreted as stratigraphic unconformities. Note the opposing dips for strata above and below the soil horizons.
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middle red, middle gray, lower red and lower gray zones
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Wells 62, 63 and 65 - Brunswick middle red zone

STRATIGRAPHIC MARKER HORIZON 1 in fig. 3F1
WELL 65 «—1180 ft —» WELL 63 «—190 ft —» WELL 62

FIGURE 3F4. OPTV records for wells 62, 63 and 65 at Trump National Golf Course, Bedminster Twp., Somerset County, NJ showing stratigraphic marker horizon

1(left and fig. 3F2) and a correlation of a gypsum -soil horizon for wells 62 and 63 (right). Depth values are in feet below land surface.
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middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
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middle red, middle gray, lower red and lower gray zones

Wells 68 to 74 - Brunswick middle red and middle gray zones
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Wells 69 and 70 - Brunswick middle red and middle gray zones
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LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

Figure 3G1. Map (above) shows wells 68 through 74 and nearby geological structures in Hopewell Borough, Mercer
County, NJ. The strike and of bedding and fractures near each well are based on structural analyses of OPTV records.
The structural analysis for wells 69 and 70 is shown below.
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Wells 71 and 72 - Brunswick middle red and middle gray zones
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Wells 73 and 74 - Brunswick middle red and middle gray zones
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LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

FIGURE 3G2. Structural analyses of beds and fractures measured in OPTV records for wells 71 and 72 (above) and

wells 73 and 74 (below).



Appendix 3. Brunswick mudstone, siltstone and shale; 3G3
middle red, middle gray, lower red and lower gray zones

Wells 68 to 70 - Brunswick middle red and middle gray zones
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FIGURE 3G3. Hydrogeologic section (above) based on geophysical logs for wells 68 through 70 near Hopewell Borough
supply well HW-6, Mercer County, NJ. Note the two directions of cross flow in well 68 under non-pumping conditions.
Section below shows a stratigraphic correlation of wells 68 through 70 based on natural gamma-ray and single-point
resistance logs. Depths are in feet below land surface.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale; 3H1
middle red, middle gray, lower red and lower gray zones

Well 75 - Brunswick middle gray zone

ExXPLANATION:

& Well 75
& &K Well and 1D
@ showing stratigraphic interval
‘_3\"’—" penetrated by borehole
A&

a0 L 22 Strike and dip of

JEp = —1L  sadimentary bedding
7
2o m  Strike and dip of
most-abundant fractures
Well 75 JRp  Jurassic-Triassic

r'L Fassaic Formation

1 ; 4 H._I'ﬁpg
/ X‘ng'll JRpg Passaic Formation 'gray bed'
.'\_f

llember names based on
Olzen and cthers, 1996

@ N
_EES\

N
&
>

) 510 o
Y

JRp

00 000 1500 Fed

400 u] 00 200 200 Meters

BASE MAP FROM THE US GEOLOGICAL SURNVEY HOPEWELL, M 7-1,2' TOPOGRAFHIC QUADRAMNGLE

N N

BEDS
---R%

0%
2%
4%

(Max =50.00%)

kdean Orientation = 22/321
Mean Resultant dir'n = 21-321
Mean Resultant length = 0.99
(Wariance = 0.01)
Calculated. girdle: 73/179

Sector Interval Angle =57
Scale spacing = 5% [1 data]
Maximum = 25% [5 data]
Mean Resultant dir'n = 064
Circular Mean Dewv. = 157

20 Calculated beta axis: 17-354
M
FRACTURES
- 2%
- 4%
- 8%
- 16%
- 32%
=7l (Maw, =45.83%)
Sectar Interval Angle = 5" Iean Orientation = 684137
Scale spacing = 5% [2 data] Mean Resultant dir'n = 67-1349
Maximum = 18.8% [3 data] Mean Fesultant length = 0.83
Mean Resultant dir'n = 048 (Wariance = 0.12)
Circular Mean Dev. = 18° Calculated. girdle: 22/331
Rl Calculated beta axis: 68-151
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LOWER-HEMISPHERE EQIUAL-ANGLE
STEREQGRAPHIC PROJECTICNS

Figure 3H1. Map (above) shows well 75 at Larison’s Corner, Rt. 202/31 N, East Amwell Twp., Hunterdon County, NJ.
Mapped bedrock structures are based on a structural analysis of beds and fractures (bottom) measured in OPTV

records.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale; 311
middle red, middle gray, lower red and lower gray zones

Wells 76 to 78 - Brunswick middle gray zone
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Figure 3I1. Map (above) shows wells 76 to 78 at the Home Depot, South Plainfield Boro, Middlesex County, NJ. Bedding
and fractures mapped near the wells are based on a structural analysis (below) of the OPTV records for three monitoring
wells.
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Wells 76 and 77 - Brunswick middle gray zone

Well 76
DEPTH SINGLE-POINT FLUID CONDUCTIVITY WELL
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Figure 3I2. Hydrogeologic sections based on geophysical logs for wells 76 and 77 at the Home Depot, South Plainfield
Boro, Middlesex County, NJ. The sections show the vertical distribution and types of hydraulically-conductive features
and water-bearing zones in red, gray and black mudstone and shale. Depth values are in feet below land surface.
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Wells 76 to 78 - Brunswick middle gray zone

Well 78
DEPTH SINGLE-POINT FLUID CONDUCTI¥ITY  WELL
(fty CALIPER (in) GAMMA (Cps) RESISTANCE (OHMS) FLUID TEMP (°F) (psicm) DIAGRAM
55 65 W80 130 180 230 500 550 600 650 700 50 55 60 65 70 75 00 350 400 450 50O
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MW-10 MW-12 MW-11 MW-12
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.0

2.0
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Figure 3I3. Hydrogeologic section (above) based on geophysical logs for well 78 at the Home Depot, South Plainfield
Boro, Middlesex County, NJ. The section shows the vertical distribution and types of hydraulically-conductive features
and water-bearing zones in red and gray mudstone and gray shale. Stratigraphic correlations (below) are based on
OPTYV records for wells 76 to 78. Depth values are in feet below land surface.
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Appendix 3. Brunswick mudstone, siltstone and shale; 3J1
middle red, middle gray, lower red and lower gray zones

Wells 79 to 84 - Brunswick middle gray zone
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Figure 3J1. Bedrock geology map showing wells 79 to 84 along Route 202, Branchburg Twp., Somerset County, NJ.
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Wells 79 to 84 - Brunswick middle gray zone

Well 83 *# EX PLANATION:
g Well
N i 80 welllD, and depth (red)
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Figure 3J2. Map (above) showing the location of domestic wells and a volatile-organic-compound (VOC) plume near
Route 202, Branchburg Twp., Somerset County, NJ. Structural analysis of OPTV records (below) shows bed and fracture
orientations for wells 79 to 84.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale; 3K1
middle red, middle gray, lower red and lower gray zones

Wells 85 to 88 - Brunswick middle gray and lower red zones
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Figure 3K1. Map (above) showing wells 85 to 88 on and near the Heron Glen Golf Course, Rt. 202/31 N, Raritan Twp.,

Hunterdon County, NJ. Bedrock structures mapped near wells based on a structural analysis of OPTV data for wells 85
and 88 (below).
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Wells 85 through 87 - Brunswick middle gray zone
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D I continuous over a distance ~400 ft.

Figure 3K2. Hydrogeologic sections of the Heron Glen Golf Course well field, Rt. 202/31 N, Raritan Twp., Hunterdon
County, NJ. Location of generalized section (above) shown on figure 3K1. Section details (below) show different
cross-flow directions in wells 85 and 87 while pumping irrigation wells M and F at a combined rate of ~500 gpm. Flowing
intervals are projected to land surface and shown in relation to topographic variations in the ground-water discharge and
recharge zones.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Well 89 - Brunswick lower red zone

EXPLANATICON:

Well 89
& Welland ID

12 Strike and dip of
sedimentary bedding

Fii] ) )

- Strike and dip of

77 most-abundant fractures

- Strike and dip of
less-abundant fractures

J'hp N Axial trace of plunging anticline
A arrowhead indicates direction of plunge

- Photo lineament of bedding strike

p Jd Jurassic diabase
e A J‘Rp Triassic-Jurassic Passaic Formation
gl MWOTE: Bedding strikes and dips ather
L than nearwell fram outcrop mapping by
e the NJGS.
s g
________________ 1000 o 1000 Feet
200 o 200 Meters

0%
- 18%
3%
- 72%

(Max. =81.82%)

tean Orientation = 147016
Mean Resultant dirn = 14-016
Mean Resultant length = 0.99
(Wariance = 0.01)
Calculated. girdle: 85/264
Calculated beta axis: 5-084

BEDS
Sector Interval Angle =57
Scale spacing = 5% [1 data]
Maximum = 27.3% [3 data]
Mean Fesultant dir'n =104
Circular Mean Dewv. = 12°

FRACTURES

1l

1%
2%
- 4%
8%
6%

3%

[Mex. =38.18%)

kean Qrientation = 77/322
Mean Resultant dir'n = 58-332
Mean Resultant length = 0.54
(Wariance = [0.48)
Calculated. girdle: 204194
Calculated beta axis: 70-014
Girclle1: 78/306 [axis: 12-126]
Data Frequency-Azimuth GirdleZ: 83/002 [axis: 7-182] LOWER-HEMISPHERE EQUAL-ANGLE
el ?;;?32 g:i 1842,13?2] STEREQGRAPHIC PROJECTIONS
Girdlleh: 35/345 [axis: 55-165]
Girclleh: B5/008 [axis: 35-166]

Sector Interval Angle = 5°
Scale spacing = 5% [6 data]
beeimum = 20%% [22 data]
Mean Resultant dir'n =054
Circular Mean Dewv. = 31°

110

Figure 3L1. Map (above) showing well 89 off Woosamonsa Road at Harbat Farms, Hopewell Twp., Mercer County, NJ.
Bedrock structures mapped near wells based on a structural analysis of OPTV data (below).
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Wells 90 to 99 - Brunswick lower red zone

JRp
2
&
. Well 98
/ Honey Brook J'Rpfg
Organic Farm \
sy
Well 99 #
BASE WMAP FROM THE US GEOLOGICAL SURWEY PERMMIMNGTORN, MJ 7-1/2' TOPOGRAPHIC GUADRANGLE
EXPLAMATION:
N
&4 Welland ID - 0 S A
e —
24 Strike and dip of &0 0 50 heters
sedimentary bedding e —
Aial t ¢ pluni Elliptical trace of sedimentary J-Rp - Triassi.c—J urassi;
‘+ K'al_ race o ph”n%'ngd, . hedding generated using OPTV Passaic Formation

Syncins.anowneat indicates borehole records. Ellipses wera ) )
direction of plunge generated using a 300 ft strike J'Rpg - Passaic Farmation
Walking trails and roads length and & 2:1 (strike:dip) aspect gray hed
mapped using GPS ratio.

Figure 3M1. Map showing wells 90 to 99 at the Stony Brook-Millstone Watershed Association (SMWA) well field and the
Honey Brook Organic Farm, Wargo Rd., Hopewell Twp., Mercer County, NJ. Bedding near wells based on structural
analyses of OPTV data.
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Wells 90 through 97 - Brunswick lower red zone

BEDS

Sector Interval Angle = 5*
Scale spacing = 3% [Z data]
bdasirnum = 15.1% [11 data]
Mean Resultant dir'n = 092
Circular Mean Dewv. = 157

3

===1%
- 2%
- 4%
- 8%
- 16%
32%
B4
Mhdmes 70 B2
Mean Qrientation = 23/003
Mean Resultant dir'n = 23-003
hean Resultant length = 0.99
(WVariance = 0.01)
Calculated. girdle: 781123
Calculated beta axis: 12-303

~
= =

FRACTURES

Sectar Interval Angle = 5*
Scale spacing = 2% [7 cata]
bdaxirnurm = 7.8% [28 data)
tean Resultant dir'n =071
Circular Mean Dewv. = 28°

359

Diata Freguency-Azimuth

1%
2%
4%
8%

(Max =13.09%)

hMean Qrientation = G9/157
tean Fesultant dir'n = 35-163
hean Resultant length = 0.62
(Variance = 0.38)

Calculated. girdle: 83/063
Calculated beta axis: 7-243
Girdle1: B8/156 [axis: 22-336]
Girdle2: 24/359 [axis: 66-1749]
Girdle3: 15/142 [axis: 75-322]
Girdled: B6/349 [axis: 24-164]
Girdle®: 847274 [axis: B-099]

Wells 98 and 99 - Brunswick lower red zone

BEDS

Sector Interval Angle = 5°
Scale spacing = 5% [1 data]
Maximum = 18.2% [4 data]
hean Resultant dir'n =101
Circular Mean Dev. = 23°

@ |

22

- 4%
-- 8%
- 16%
--32%

{Max =59.09%)

kean Orientation = 23/010
Mean Resultant dir'n = 23-010
Mean Resultant length = 0.98
(Wariance = 0.02)
Calculated. girdle: 67/185
Calculated beta axis: 23-005

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

FRACTURES

Sectar Interal Angle =57
Scale spacing = 2% [3 data]
Maxirnum = 9.9% [16 data]
hMean Resultant dir'n = 082
Circular Mean Dev. = 26°

Diata Frequency-Azimuth

1%
2%
Az
8%

{Mex. =16.05%)

tean Orientation = 55/170
Mean Resultant dir'n = 42-169
Mean Resultant [ength = 0.70
(Wariance = 0.30)

Calculated. girdle: §9/261
Calculated beta axis: 1-081
Girdlel: 63/159 [axis: 27-339]
Girdlle2: 65181 [axis: 25-001]
Girdle3: b2/236 [axis: 38-05E]
Girdled: 35/001 [axis: 55-181]

LOWER-HEMISPHERE EQUAL-ANGLE
STEREOGRAPHIC PROJECTIONS

Figure 3M2. Structural analyses of OPTV records for wells 90 to 97 at the Stony Brook-Millstone Watershed Association
well field (above) and wells 98 and 99 at the Honey Brook Organic Farm (below).
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones

'99%LINS pue| Mo|ad 199} Ul are sanfeA yidag
"'suozuoy jios-wnsdAB yum auoispnu pal ul Sainyesa} UoRNjoSSIP aAIdNPU0d-AjedlnelpAy pue sainjonis 2160j0ab smoys (1ybi) piodal A1dO "aeys Aelb pue auoispnw

Aelb pue pal ul sauoz Buureag-lalem pue sainjea) aAdNPU0I-AjedlnelpAy Jo sadAl pue uoiNQUISIP [E2IIBA 8l SMOYS UoNndas ayl ‘N ‘Aunod 18219 “dm
[lemadoH “"pY obrepn ‘pidl [[9M UOIBIDOSSY Paysiarep) auols|iN-00ig AUolS ayl 1e €6 [19M Joy sboj eaisAydoab uo paseq (1a]) uonoass aibojoaboipAH "S8INE FHNOIH

Buippag 62 SOON

anljanpuog
paul joul-A|daalg
|imyoeig £8 182N

paul|oul -A|daayg
@inyoeid 29 £9IN

paul|ou) -£|des} s
ulap sanpaed4 |4 S9N

LI I

0°E6

02

088

08

098

FINTAITE T TS
A EE

ey

| = |
5]

1

SO0TVG0Me0

FEE WO LSO

.&.—G_.n.mg.g. {75
spag Aeib uiyy

| ]
T eI T

=

sk

orl

osl

L)

ol

ool

e

02

auoz uozoy
AINJaE) BAJINPUOD  J3 paq 8AlaNpuod g2 Bulesg-18]em l0s-LnsdAn MO L Y 1d %3
TSIV T
spad Ap:h uryy
12
| | | | |
PR
qa
4274

ol

L]

05

or

g

0z

ok

(waisd) LLIAILLINONDD ainid

ong LI T 1 R
[d4g) dW3L amid

U0z pal Jamo| YaImsunig - €6 |[9M

00S 00 00l 0 ]
(50l2) vwnvo

L

9

[N IR EFTRL A

o)
Hid3d



NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin

3M9

‘a0elINS pue| MOojag 193} Ul ale sanfeA yidaq "ajeys Aelb pue auoispnuw
Aelb pue pal ul sauoz Buleag-lalem pue sainjes) aAdNPuod-AjeslnelpAy Jo sadAl pue uonNguUISIp [e2IJBA 8Yl SMOYS UoIdas ayl ‘CN ‘Aluno) JadiaN “dm
[lomadoH “'pyY oBIeAA ‘plol ||BM UOIBID0SSY Paysiarep auols||IN-}oolg AuolS aul e 16 ||am 1oy sBoj [eaisAydoab uo paseq uonoss 2160j0860IpAH "6INE JHNDIL

BINJIEN SAIIINPUDD 3 paq sulonpuod g3 auozBulesd-epesm UDZLOY 10S-LWNSdAf WO LY My ¥

L sk

T ©%

Eor

0l
0l
ok
ool
0§

Fog

H—GHE o
TITL E
| _ _ . F O

_ _ FVILISHIY T TE _ | _ _ ”
a2 [ os
For
Fog
F oz
E o
N — L
Lo
oF oz 02 S PS 95 @ IS 05 0@ o002 o0i ool o ooF  00e a0z ool 0 ® L a 5
(W-WHO) A LIAILSISIH QI (4g) dw3aL mnd {SWHO} IDNVLSIS3H (sda) vrrve (U] H3dnwa (Y
LINIO-TT1ONIS Hld3qg

U0z pal JIamo| }aImsunig - 6 |[9M



3M10

Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;

middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;

middle red, middle gray, lower red and lower gray zones
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Wells 90 to 104 - Brunswick lower red and lower gray zones

EXPLANATION:

Well 101

Well and 1D showing
stratigraphic interval
penetrated by horehole
and projected distance
to the trace of gray
mudstane andfor gray
and black shale heds

EROOHK
OR GANIC
FARM

Strike and dip of
sedimentary
bedding

Axial trace of plunging
syncline, arrowhead
indicates direction of
plunge

STONY BROOK -
MILLSTOMNE WATERSHED JOIN 4—LINE
ASSOCIATION

15

Axial trace of plunging
anticline, arrowheaad
indicates direction of
plunge

Lok N

44

ERISTOL

Passaic Formation
gray hed

Hydrogeologic profile
trace

Triassic-Jurassic
Passaic Formation

Bed lineaments
interpreted from
aerial photographs

1) Formation member names hased
an Qlsen and others, 19496

2 well 1Ds for the SWhiA well field and
wells on the Honey Brook Crganic
Farm shown on figure 3M1

3 Basze map fram the LS Geological
Sumey Pennington, bl 7-102"
topographic quadrangle

1000 [u} 1000 Fest
! — |
e —
200 o 200 Meters
A g A
~ SMWA WELL FIE HONEY BROOK ORGANIC FaRM BRISTOL-MYERS SOUIEB WELL FIELE

Wells 90-97

T

Well 101 Well103 |

ered bedrock =
3

Figure 3N1. Map (above) shows wells 100 to 104 at the Bristol-Myers Squibb campus in Hopewell Twp., Mercer County,
NJ in relation to wells at the Stony Brook-Millstone Watershed Association (SMWA) and the Honey Brook Organic Farm
(Fig. 3M1). Details of hydrogeologic profile A-A’ (below) are shown in figure 3N2.



Appendix 3. Brunswick mudstone, siltstone and shale; 3N2
middle red, middle gray, lower red and lower gray zones

Wells 90 to 104 - Brunswick lower red and lower gray zones
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Figure 3N2. Hydrogeologic section A-A'’ for well fields at the Stony Brook-Millstone Watershed Association and Honey
Brook Organic Farm (above) and the Bristol-Myers Squibb campus in Hopewell Twp., Mercer County NJ. The profile
location and a composite section are shown in figure 3N1. The section shows the distribution of wells having OPTV
records and stratigraphic water-bearing zones interpreted as conductive beds and fractures in the lower red (above) and
lower gray (below) zones of the Brunswick aquifer. Stratigraphic-marker beds identified in OPTV records aid in
positioning wells with respect to penetrated strata.
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Wells 100 to 104 - Brunswick lower gray zone
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Figure 3N3. Structural analyses of OPTV for wells 100 to 104 (above) and wells 100 and 101 (below) at the
Bristol-Myers Squibb campus in Hopewell Twp., Mercer County NJ.
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middle red, middle gray, lower red and lower gray zones

Wells 102 and 104 - Brunswick lower gray zone
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Figure 3N4. Structural analyses of OPTV for wells 100 and 104 (above) and wells 100 and 101 (below) at the

Bristol-Myers Squibb campus in Hopewell Twp., Mercer County NJ.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;

middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;

middle red, middle gray, lower red and lower gray zones
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Wells 103 - Brunswick lower gray zone
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FIGURE 3N13. Hydrogeologic section based on geophysical logs for well 103 at the Bristol-Myers Squibb campus in
Hopewell Twp., Mercer County NJ. The section shows the vertical distribution and types of hydraulically-conductive
features and water-bearing zones in red and gray mudstone and gray and black shale. Depth values are in feet below
land surface.
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Well 105 - Brunswick lower gray zone
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JTQP Triassic-Jurassic

Passaic Formation

Passaic Formation gray bed

1000 Jul 1000 Feet
P ] —
) 200 Meters

BEDS

- 16%
RRR Va4
- B4%

(Max. =100.00%)

kean Orientation = 12/324
Mean Resultant dir'n = 12-324
Mean Resultant length = 1.00
(Variance = 0.00)
Calculated. girdle: 80109
Calculated beta axis: 10-2849

Sector Interval Angle =57
Scale spacing = 10% [1 data]
bdexirmurn = 33.3% [2 data]
Mean Resultant dir'n = 063
Circular Mean Dev. = 8°

I
f FRACTURES

Sector Interval Angle =57
Scale spacing = 3% [2 data]
bdexirmurn = 16.5% [13 data]
Mean Resultant dir'n = 035
Circular Mean Dev. = 23°

1%
SR
- 4%
- 8%
- 16%

2%

(Max. =37.97%)

/' Mean Orientation = 797122
Mean Resultant dir'n = 28-152
Mean Resultant length = 0.41
(Variance = 0.59)
Calculated. girdle: 80,030

# Calculated beta axis: 10-210
Girdle1: 86/120 [axis: 2-300]
Deta Frequency-Azimuth Girdle: B7/162 [axis: 23-342] LOWER-HEMISPHERE EQUAL-ANGLE

Girdled: 32/315 [axis: 56-135] STEREQOGRAPHIC PROJECTIONS
Girdled: 4/157 laxis: 86-3311

Figure 301. Map (above) showing well 105 in Pennington Boro, Mercer County, NJ. Bedrock structures mapped near
wells based on a structural analysis of OPTV data (below).
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Wells 106 and 107 - Brunswick lower gray zone

EXPLAMATION:

Well 107 _
Well having OPTV record

showing ID, stratigraphic section
penetrated by borehole and
intercepted gray and black shale

JTRp heds
Other irrination and
] Well ran toring wells
8 7 107
& 12 Strike and dip of
- sedimentary bedding
P . .
?’0 T - Strike and dip of
most-abundant fractures
i . .
- Strike and dip of
less-abundant fractures
P Strike and dip of bedding
(black) showing dip value and
joints (green) mapped in outcrop
by the NJ Geological Survey
JTRP Triassic-Jurassic
Passaic Formation
N MNote: Member names
g fram Qlsen and others, 1996,
«/ﬁﬁ JRp
1000 1} 1000 Feet
e —
BASE MAP FROM THE U3 GEOLOGICAL SURVEY HOEWELL, NJ 7-1/2' TOPOGRAPHIC QUADRAMNGLE 200 a 200 Maters
N
BEDS
- 4%
---8%
---16%
- 32%
---64%
F/ [Mewx. =85.71%)
Sectar Interval Angle = 5° tdean Orientation = 18/334
Scale spacing = 5% [1 data] bean Resultant dir'n = 18-335
Maximum = 28.6% [6 data] tean Resultant length = 0.99
hean Resultant dir'n = 060 (Wariance = 0.01)
Circular Mean Dewv. = 17° Calculated. girdle: 72/163
21 Calculated beta exis: 18-343
Girdlle: 19/326 [axis: 71-146]
N
FRACTURES "
2%
- 4%
...B%
[Mex. =14 29%)
tean Orientation = 75/161
Sectar Interval Angle = 5° kean Resultant dir'n = 53-165
Seale spacing = 2% [3 data] Mean Resultant [ength = 0.54
Waximum = 11.4% [16 data] {variance = 0.45)
Mean Resultant dirn = 070 Calculated. girdle: 16/360
Circular Mean Dev. = 34° Calculated beta axis: 74-180
140 Girdlel: 73/134 [axis: 17-314]
Girdlle: 844107 [axis: 6-287]
Diata Frequency-Azimuth Girclled: b8/185 [axis: 22-005]

Girdled: 87187 [rds: 3-007] LOWER-HEMISPHERE EQUAL-ANGLE
Girdleb: 80/232 [axis: 10-052] STEREQGRAPHIC PROJECTICNS

Figure 3P1. Map (above) showing wells 106 and 107 at the Ridge Golf Club, East Amwell Twp., Hunterdon County, NJ.
Bedrock structures mapped near wells based on a structural analysis of OPTV data (below).
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Appendix 3. Brunswick mudstone, siltstone and shale;

3Q1

middle red, middle gray, lower red and lower gray zones

Well 108 - Brunswick lower gray zone and Lockatong

EXPLAMNATION:

23

SRog

3y

db

~

BASE MAP FROM THE US GECOLOGICAL SURVEY HOPEWELL, NJ 7-1/2' TOPOGRAPHIC QUADRANGLE

db

Well 108
SROD $

Wiell and ID showing the stratigraphic
section penetrated by a well

Strike and dip of diabase layering
Strike and dip of sedimentary bedding

Strike and dip of concealed sedimentary
bedding

Axial trace of syncline

- Jurassic-Triassic Passaic Formation
- Passaic Formation ‘grav-bed' sequence
- Triassic Lockatong Farmation

- diabase

500 Feet

A

1

BEDS
%
--16%
3%
- B4%

(Max. =100.00%)

tdean Orientation = 20/327
Mean Resultant dir'n = 20-327
bdean Resultant length = 1.00
(Wariance = 0.00}
Calculated. girdle: 71167
Calculated beta axis: 19-347

Sectar Interval Angle = 5°
Scale spacing = 3% [0 datg]
Maxirmum = 16.7% [2 clata]
Mean Resultant dirn = 058
Circular Mean Dew. = 11°

oo

e S—
u]

00 Meters

79

Diata Frequency-Azimuth

FRACTURES

=%
=%
4%
%
- 16%

21 (Mex. =21.52%)

kMean Orientation = 76/150
hean Resultant dir'n = B6-130
Mean Resultant length = 0.65
(Wariance = 0.35)
Calculated. girdle: 17/297
Calculated beta axis: 73-117
Girdlel: 74f126 [axis: 16-306]
Girclle2: 73/156 [axis: 17-336]
Girdle3: 75/032 [axis: 15-212]
Girclled: 82/053 [axis: 8-233]
Girdle5: 73180 [axis: 17-000]

Sectar Interval Angle =5°
Scale spacing = 2% [ data]
baximurm = 7.6% [b data]
Mean Fesultant dirn = 062
Circular Mean Dev. = 32°

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTICONS

Figure 3Q1. Map (above) showing wells 108 and 3 off Snydertown Rd. in East Amwell Twp., Hunterdon County, NJ.
Bedrock structures mapped near wells based on a structural analysis of OPTV data (below).
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Appendix 3. Brunswick mudstone, siltstone and shale;

301

middle red, middle gray, lower red and lower gray zones

Well 108 - Brunswick lower gray zone and Lockatong

EXPLAMNATION:

23

SRog

3y

db

~

BASE MAP FROM THE US GECOLOGICAL SURVEY HOPEWELL, NJ 7-1/2' TOPOGRAPHIC QUADRANGLE

db

Well 108
SROD $

Wiell and ID showing the stratigraphic
section penetrated by a well

Strike and dip of diabase layering
Strike and dip of sedimentary bedding

Strike and dip of concealed sedimentary
bedding

Axial trace of syncline

- Jurassic-Triassic Passaic Formation
- Passaic Formation ‘grav-bed' sequence
- Triassic Lockatong Farmation

- diabase

500 Feet

A

1

BEDS
%
--16%
3%
- B4%

(Max. =100.00%)

tdean Orientation = 20/327
Mean Resultant dir'n = 20-327
bdean Resultant length = 1.00
(Wariance = 0.00}
Calculated. girdle: 71167
Calculated beta axis: 19-347

Sectar Interval Angle = 5°
Scale spacing = 3% [0 datg]
Maxirmum = 16.7% [2 clata]
Mean Resultant dirn = 058
Circular Mean Dew. = 11°

oo

e S—
u]

00 Meters

79

Diata Frequency-Azimuth

FRACTURES

=%
=%
4%
%
- 16%

21 (Mex. =21.52%)

kMean Orientation = 76/150
hean Resultant dir'n = B6-130
Mean Resultant length = 0.65
(Wariance = 0.35)
Calculated. girdle: 17/297
Calculated beta axis: 73-117
Girdlel: 74f126 [axis: 16-306]
Girclle2: 73/156 [axis: 17-336]
Girdle3: 75/032 [axis: 15-212]
Girclled: 82/053 [axis: 8-233]
Girdle5: 73180 [axis: 17-000]

Sectar Interval Angle =5°
Scale spacing = 2% [ data]
baximurm = 7.6% [b data]
Mean Fesultant dirn = 062
Circular Mean Dev. = 32°

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTICONS

Figure 3Q1. Map (above) showing wells 108 and 3 off Snydertown Rd. in East Amwell Twp., Hunterdon County, NJ.
Bedrock structures mapped near wells based on a structural analysis of OPTV data (below).
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Appendix 3. Brunswick mudstone, siltstone and shale;
middle red, middle gray, lower red and lower gray zones
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Wells 109 and 110 — Lockatong argillite
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Figure 4A1. Map (above) showing wells 109 and 110 at Terhune Orchards, 42 Van Kirk Rd., Lawrence
Twp., Mercer County, NJ. Bedrock structures mapped near wells based on a structural analysis of OPTV
data (below).
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Wells 111 to 115 — Lockatong argillite
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Figure 4B1. Map (above) showing wells 111 t0115 at the Hilltop development, Raritan Twp., Hunterdon
County, NJ. Bedrock structures mapped near wells based on structural analyses of OPTV data (below).
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Wells 112 and 113 — Lockatong argillite

Well 112
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Figure 4B2. Hydrogeologic sections based on geophysical logs for wells 112 (above) and 113 (below). The sections
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4B2

summarize the profile distribution and types of hydraulically-conductive features in red and gray argillite and black shale.
Depth values are in feet below land surface.
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Wells 114 and 115 — Lockatong argillite

Well 114
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Figure 4B5. Hydrogeologic sections based on geophysical logs for wells 114 (above) and 115 (below). The sections
summarize the distribution and types of hydraulically-conductive features in red and gray argillite and black shale. Depth
values are in feet below land surface.
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Wells 111 to 115 — Lockatong argillite
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Figure 4B8. Hydrogeologic section (above) based on test wells 112 to 115 at the Hilltop development, Raritan Twp.,
Hunterdon County, NJ and a nearby domestic well. Stratigraphic marker horizons m1to m3 identified using OPTV
records. Borehole geophysical records for well 112, 113 and 115 (below) show marker horizons m1 and m2 with respect
to electrical resistance and fluid electrical-conductivity logs. Depth values (bottom) are in feet below land surface.
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Wells 113 to 115 — Lockatong argillite
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Figure 4B9. Stratigraphic correlation of wells 113 to115 at the Hilltop development, Raritan Twp., Hunterdon County, NJ
based on OPTV records showing stratigraphic marker horizon mlin gray and red argillite. Depth values are in feet below
land surface.
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Well 116 — Lockatong argillite overlying Stockton sandstone
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- 8%
—--16%
- 32%
(ax. =34.00%)
Sector Interval Angle = 5° tean Orientation = 694120
Scale spacing = 2% [1 data] Mean Resultant dir'n = 58-126
beeirmum = 12% [6 data] Mean Resultant length = 0.75
Mean Resultant dirn = 032 (Wariance = 0.25)
Circular Mean Dewv. = 28° Calculated. girdle: 504011
£ Colculatad beta axis: 40-191
Data F Azimuth Gircllel: 75/105 [axis: 15-285
R e EEy LOWER-HEMISPHERE EQUAL-ANGLE

Girdled: 72/277 [axis: 18-087

]
Girclle: 75/129 [axis: 15-309]
]
Girclled: 16/321 [axis: 74-141]

STEREQGRAPHIC PROJECTIONS

Figure 4C1. Map (above) showing wells 112 at Pine Hill Rd., Delaware Twp., Hunterdon County, NJ. Bedrock structures

mapped near wells based on a structural analysis of OPTV data (below).
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Wells 117 to 119 — Stockton sandstone

Rs BEDDING
STRIKE
~N9E

BASE MAP FROM THE LIS GEQLOGICAL SURNVEY PERMIMNGTORN, MJ 7-1/2' TOPCQGRAPHIC QUADRANGLE

BEDS

Sector Interval Angle = 57
Scale spacing = 2% [1 data]
hasdrmum = 11.5% [3 data]
Mean Resultant dirn = 115
Circular Mean Dewv. = 36°

DIP AZIMUTH

EXPLAMATION:

Well 118$- YWell and 1D

4I7 Axial trace of anticline

Compiled ground -water
[ p &

flow directions

-RS Triassic Stockton Formation

200 L[] 200 400 600 Feet

100

100 200 Meters

3%
- 5%
- 12%
- 24%

{Max. =34.62%)

kean Crientation = 8/280
Mean Resultant dir'n = 8-281
Mean Fesultant length = 0.96
(Wariance = 0.04)
Calculated. girdle: 62116
Calculated beta axis: 8-296

FRACTURES

Sector Interval Angle = 57
Scale spacing = 2% [1 data]
hasirmum = 7.5% [3 data]
Mean Resultant dir'n = 026
Circular Mean Dewv. = 54"

Data Frequency-Azirmuth

tdean Qrientation = 90/118

Mean Resultant dir'n = 27-007
Iean Resultant length = 0.26
(Wariance = 0.74)
Calculated. girdle: 12/209
Calculated beta axis: 78-028
Girdle1: 66/143 [axis: 4-323]

Girdle?: 83/298 [axis: 7-114]
Girdlo 78130 [oia. 12370 LOWER-HEMISPHERE EQUAL-ANGLE

Giirdled: 76/040 [axis: 14-220] STEREQGRAPHIC PROJECTIONS
Girdleb: 79/274 [axis: 11-094]

Figure 4D1. Map (above) shows wells 117 to 119 at Ewingville Rd. and Rt 31, Ewing Twp., Mercer County, NJ. Mapped
structures based on structural analysis of OPTV records (below). Histogram on map shows dip azimuth of bedding for
combined well records. Ground-water flow directions compiled from NJDEP case files for period 1987-2004.
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Wells 120 and 121 — Stockton sandstone
EX PLAMATION:

BEDS

Sector Interval Angle = 5°
Scale spacing = 3% [2 data]
Maximum = 15.6% [9 data]
Mean Resultant dir'n = 060
Circular Mean Dew. = 20°

hean Orientation = 22/327
Mean Resultant dir'n = 22-327
Mean Resultant length = 0.98

Calculated. girdle: 66/146
Calculated beta axis: 22-326

Appendix 4. Lockatong argillite and Stockton sandstone 4E1

Well and 1D
showing stratigraphic section
penetrated by borehole

Strike and dip of
sedimentary bedding

Strike and dip of
rmost-abundant fractures

Strike and dip of
less-abundant fractures

Bedding traces interpreted on
2002 aerial photographs

Triassic Stockton Formation

FRACTURES

Sector Interval Angle = 5°
Scale spacing = 1% [2 data]
Maximum = 6.3% [11 data]
Mean Resultant dir'n = 083
Circular Mean Dew. = 40°

Data Freguency-Azirmuth

kean Orientation = 90/025
Mean Resultant dir'n = 23-205
Mean Resultant length = 0.42

Calculated. girdle: 6116

Calculated beta axis: §4-256
Girclle1: 85/241 [axis: 5-061]
Girdle2: 74/164 [axis: 16-344]

Girdled: 75/024 [axis: 12-208]

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

Figure 4E1. Map (above) shows wells 120 and 121 at the Greenacres Country Club, Rt. 206, Lawrence Twp., Mercer
County, NJ. Structure strikes and dips on map based on structural analysis of beds and fractures in OPTV records

(below).
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Wells 122 to 124 — Stockton sandstone

NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin

Ex PLANATION:

Well 122
paes
Gl 12
b e — R
o WA a0
—_—
A q? @ -Rs 14 82
% %rl \ﬁ/
Bd
- A
Well 122 o N\
I y AI
Well 123 a ®
®
Rs N
Well 124 p»

’P\//

BASE MAP FROM U3 GEOLOGICAL SURVEY PRINCETON, NJ 7-1/2' TOPOGRAFHIC QUADRANGLE

BEDS
%
- 2%
4%
-~ 8%
- 16%

2%

(Max. =64.23%)

Sector Interval Angle = 5°
Scale spacing = 2% [2 data]
Maximum = 7.1%: [8 data]
Mean Fesultant dirn = 057
Circular Mean Dev. = 32°

kMean Orientation = 147333
hean Fesultant dir'n = 14-334
Mean Resultant length = 0.97
(Wariance = 0.03)
Calculated. girdle: 77/166
Calculated beta axis: 13-348

YWell and ID

Strike and dip of
sedimentary bedding

Strike and dip of
most-abundant fractures

Strike and dip of
less-abundant fractures

Trace of hydrogeologic section

Care locations fram

L. 5. Geological Survey

Water Resources Investigation
45-4136

Triassic Stockton Formation

FRACTURES

=128
= 206
- 4%
- 8%

1 (Max =1026%)

Sector Interval Angle = 5°
Scale spacing = 1% [3 data]
Maxirum = 5.1% [14 data]
Mean Resultant dirn = 058
Circular Mean Dev. = 48°

kMean Orientation = 79/310
hean Fesultant dir'n = 35-272
Mean Resultant length = 0.45
(Wariance = 0.55)
Calculated. girdle: 14/086
Calculated beta axis: 76-268
Girdle1: 80/259 [axis: 10-079]
Girdle2: 82/328 [axis: B-148]
Girdle3: 84/357 [axis: 6-177]
Girdled: 14/310 [axis: 76-1301
Girdleh: §4/287 [axis: 6-107]

Data Frequency-Azimuth

LOWER-HEMISPHERE EQUAL-ANGLE
STEREQGRAPHIC PROJECTIONS

Figure 4F1. Map (above) shows wells 122 through 124 at the Springdale Golf Club, Princeton Twp., Mercer County, NJ.
Structure strikes and dips near wells based on structural analysis of beds and fractures in OPTV records (below). Other
bed orientations mapped in outcrop by the NJ Geological Survey.
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Appendix 4. Lockatong argillite and Stockton sandstone

"90eLINS pue| MOJad 193} Ul 8Je sanjeA YyidaQ "auols|iS pue auoispues pal pue Aeif pal uj Sainjea} aAi}dNPUOd

-AjreannelpAy pue sainjonas 2160j0ab Buimoys N ‘Alunod 18219\ “"dm ] uolaaulld ‘gniD oo arepbuuds syl 1e ZZT ||om Ja1swelp Youl-g Jo SpJodal A1dO "vdi 9inbi4

paui|aul-A|daayg
a8A113aNPpUoT 8dnldel 4 |3 ZReM

fuippag zL 09gM

02491

0 al

. paul [aul -4 desyg

0651 41 3INAUOD B4NE22d 4 52 LM
0850

0 é51

. Buippsg 2l kM
0851

9U0ISPUBS UOI{I01S — 22T I19M



NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin

4F5

"89BelNS pue| MO|ag 198} Ul ale sanfen yidaq -auoispues Aelb pue pai ul sainjes)
9AIIONPU02-Ajje2lNelpAy pue sainonils 2160j0ab smoys (1ybu) [jam Jalawelp youl-9 ayl Jo piodal A1dO 'CN ‘Alunod Jadiay “"dm] uoladuld ‘gniD JjoS arepbuuds
3yl 1e £2T |[@M Ul Sainjea} aAnoanpuod-AjjealnelpAy jo sadAl pue uonnguisip ayl Buizuewuwns (39)) sboj eaisAydoab uo paseq uonoas 2160j0ab0ipAH 'S4y IHNODIH

a|0yadog suxa ajoyalog siajua fUIpEal Jagall uazloy Jayew aydeldnens L L
Jajempunof _Al Jalempunodl Moy asindieay e
o sunisyis pue aunspues ‘sleawoiauos pa [

SINIEI BAINPUOY  J3 padq aajanpuol  ga BUOZ AulEar-lapem auU0Is|IS PUE BUDISPUES AR 0] 8jYAn _H_

MOILY MY d ¥3

[ o0&

w ]
£ F 03¢
» Fows
w Dy
paut |oul -Ajdaayg m e
anl1aNPUOD 84N IR 4 08 90N % F ook 9 g
a £
m [i:23
] [ 03t
m
[ OFE
42
r0EE
1]
urppag g Z0Em 109a F e
q F osz
widB p°g > = F 032
MOJ._pIBMUMOD e 1R L L L E oz

[ 022

r 00z

pauljaul -~ dasys
anl1anpuad ainjoed4 A RRON

[ 08

roa

|| I EIEERE Jl'
- (Y'Y Y W >
B ki =]
sE58 8 & 555 g s
[=] ] [X]

wdb g-g) <
Aurppag 51 ZeEM Moy premdn F o
i F ozl
o il
&yttt
SuoRIpuod d
m:.a.“.%a.:a: = = FNOLSLHS
: m — [0z ONY INOLSGNYS
(=] TINTT HILENDLELS M NOH VIHOS
— g NOINIOLS
0z -1 o g 0 059 005 it 00z PR a5 9% = A90TOHAI
(wdf) ADTH F0HIHOT  Wyyovin {woesd) [4g) dwaL N (W
1M ALIALIINANDD aind Hldaa
" aUO0]SPUES UOIYI0IS — £ZT S|[OM



4F6

Appendix 4. Lockatong argillite and Stockton sandstone
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Appendix 4. Lockatong argillite and Stockton sandstone
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Appendix 4. Lockatong argillite and Stockton sandstone
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Wells 125 to 127 — Stockton sandstone

EXPLAMNATION:

Rs Well 126
4 Welland ID
17 having acoustic televiewer data
& & Other wells
il -2 &} We” 126 32
Strike and dip of
#MW;;; —L— cedimentary hedding
74 ) )
- Strike and dip of
most-abundant fractures
19 " B Sirike and dip of
R - 28 E‘é 7 less-abundant fractures
Well 127+ #
-RS Triassic Stockton Formation
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MW 30 g,
N
We” 125 _—~BED-STRIKE FORM LINE
hir 22
&
a2 _ 250 0 500 Fest
100 o 100 00 Meters

BASE MAP FROM THE US GEOQLOGICAL SURVEY HIGHTSTOWN, R 7-1/2' TOPOGRAPHIC GUADRANGLE

BEDS
-~ 6%
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- 24%
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\
\ kean Orientation = 14/265
I\ Mean Fesultant dir'n = 14-257
bean Resultant length = 0.93
~ \ (Wariance = 0.07)
Calculated. girdle: 60/032

Calculated beta axis: 10-212

Sector Interval Angle = 5°
Scale spacing = 3% [0 data]
Maxtimum = 13.3% [2 data]
Mean Resultant dirn = 001
Circular Mean Dew. = 1047

»7

FRACTURES
i
- 8%
---16%

T e =20.00%)

Sectar Interval Angle = 5°
Scale spacing = 2% [1 data]
Maximum =11.4% [4 data]
hean Resultant dirn = 065
Circular Mean Dew. = 41°

Data Frequency-Azimuth

tdean Qrientation = 90/155
tean Resultant dir'n = 28-072
tean Resultant length = 0.35
(Wariance = 0L65)

Calculated. girdle: 16/245
Calculated heta axis: 74-065
Girdle1: 74/342 [axis: 16-162]
Girdle2: 78/079 [axis: 12-269]
Girdle3: 79/188 [mxis: 11-008]

LOWER-HEMISPHERE EQUAL-ANGLE
STERECGRAPHIC PROJECTIONS

Figure 4G1. Map (above) showing wells 125 t0127 at the Princeton Plasma Physics Laboratory, Princeton University
Forrestal Campus, Plainsboro Twp., Mercer County, NJ. Mapped structures based on a structural analysis of ATV data

(below).
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Appendix 4. Lockatong argillite and Stockton sandstone
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