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Conversion Factors and Datums 
 
Multiply By To obtain 
 Length  
micrometer (mm) 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 (km2) 0.3861 square miles (mi2) 

 Fluid volume  
1 gallon 231  cubic inches (in3) 

1 gallon 0.134 cubic feet (ft3) 
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 (m3/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/ft2) 
1 meter/day (m/day) 24.5 gallons per day per foot squared (gpd/ft2) 
1 meter/day (m/day) 3.281 feet per day (ft/day) 
 Transmissivity*  
meters squared per day (m2/day)  10.765 feet  squared per day  (ft2/d) 
 Volume of water in wells  
h = height of water column (ft) 2” well V = 0.16 h 
 4” well V = 0.65 h 
 6” well V = 1.47h 
 8” well V = 2.61 h 
 10” well V = 4.08 h 
Temperature in Fahrenheit (oF) = (1.8 x oC) + 32 
 
*Standard units for transmissivity (T) are cubic foot per day per square foot times foot of aquifer thickness 
"[(ft3/d)/ft2]ft" or cubic meters per day per square meter times meter of aquifer thickness "[(m3/d)/m2]m." 
These mathematical expressions reduce to foot squared per day "ft2/d" or meter squared per day "m2/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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University),  Michael Serfes (NJGS), 
Zoltan Szabo (USGS), Lisa Senior 
(USGS), Gregory Herman (NJGS). Not 
shown are Laura Toran (Temple 
University), and Andrew Michalski 
(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). 
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 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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Appendixes 1 to 4 
Borehole Geophysics and Hydrogeology Studies  
in the Newark Basin, New Jersey 
 
Gregory C. Herman and John F. Curran1 

 

 
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 

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 

______________________________ 

1NJ Geological Survey 
PO Box 427,   
Trenton, NJ 08625 
greg.herman@dep.state.nj.us 
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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://www.nysm.nysed.gov/data/lhud_bedr1a.zip).

third-party geotechnical documentation. 
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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.  
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Well 1 

Well 1 

Well 1 – Diabase 

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

Well 5 

Well 4 
Well 3 

Well 108 

Well 2 

Well 3 

  

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

 

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. 

Well 5 

Well 4 Well 3 

Well 108 

mh 
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Well 6 - Diabase 

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. 

Well 6 

Well 6 
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Well 7 - Diabase

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. 

Well 7

Well 7 
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Well 10 
Well 8 

Well 9 

Wells 8 to 10 – Brunswick basalt of the Watchung zone overlying  
the Brunswick upper red zone  

Well 8 

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  
the Brunswick upper red zone  

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. 

Wells 8 to 10 – Brunswick basalt of the Watchung zone overlying  
the Brunswick upper red zone  

 

Well 8 

Well 9 

Well 10 
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Well 11 – Brunswick basalt of the Watchung zone overlying  
Brunswick upper red zone  

Well 11 

Well 11 

 

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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Well 14 

Well 12 

Well 13 
Well 16 

Well 18 

Well 19 

Well 20 

Well 15 

Well 17 

Well 17 

 

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.  

Wells 12 to 20 - Brunswick sandstone and conglomerate 
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Well 21 

Well 21 

Well 22 

 

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

Wells 21 and 22 - Brunswick sandstone and conglomerate 
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Well 23 

Well 23 

Well 24 

Well 25 

 

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.  

Wells 23 to 25 - Brunswick sandstone 
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Well 26 

Well 26 

Well 27 

Well 28 

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.  

Wells 26 to 28 - Brunswick conglomerate 
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Well 26 Well 27 Well 28 

Well 28 Well 27 Well 26 

  

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. 

Wells 26 to 28 - Brunswick conglomerate 
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Well 29 

Well 30 

Well 32 

Well 31 

Well 33 

Well 33 

 

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.  

Wells 29 to 33 – 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. 

Wells 29 to 33 - Coarse-grained units in the Brunswick lower gray zone 

Well 29 - Coarse-grained units in the Brunswick lower gray zone 
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Well 30 - Coarse-grained units in the Brunswick lower gray zone 

Well 31 - Coarse-grained units in the Brunswick lower gray zone 

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. 



2E4        NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 
 

 

Well 32 - Coarse-grained units in the Brunswick lower gray zone 

Well 33 - Coarse-grained units in the Brunswick lower gray zone 

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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Wells 34 to 42 – Passaic flood tunnel workshaft geotechnical investigations 

 
 
 
 
 
 
 
 
 
 
 
FIGURE 2F1 - 
Map showing 
location of rock cores 
and work shafts from 
the Army Corp. of 
Engineers Passaic 
flood tunnel project. 

 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 

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 Phase1 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, 

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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Well 43 

Well 43 

 

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.  

Well 43 - Brunswick middle red zone 
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Well 44 
Well 44 

 

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. 

Well 44 - Brunswick middle red zone 
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Figure 3B2. Structural analysis of  
gently-dipping gypsum veins from the 
OPTV record (above), and hydrogeologic 
section based on geophysical logs (below) 
showing the vertical distribution of  
hydraulically-conductive features,  
water-bearing zones, and the stratigraphic 
interval containing many gypsum veins. 
Depth values are in feet below land surface.

Well 44 - Brunswick middle red zone 
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Well 48 

Well 45 

Well 46 

Well 47 

Well 48 

Well 49 

 

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. 

Wells 45 to 49 - Brunswick middle red zone 
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Well  
50 

Well  
51 

Well  
52 

Well  
53 

Well  
54 

Well 52 

 

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.  

Wells 50 to 54 - Brunswick middle red zone 
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Well 50 - Brunswick middle red zone 

Wells 51 to 53 - Brunswick middle red zone 

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.  



Appendix 3. Brunswick mudstone, siltstone and shale;           3D3 
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Well 54 - Brunswick middle red zone 

Well 50 - Brunswick middle red zone 

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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WELL 52                 426 ft                   WELL 53                  1346 ft              WELL 54       

   

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. 

Wells 52 to 54 - Brunswick middle red zone 
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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.  

Wells 55 to 60 - Brunswick middle red zone 
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Well 55 
Well 60

Well 57Well 59 Well 58 Well 56 

Well 59 

Wells 55 to 60 - Brunswick middle red zone 

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. 

Well 58 - Brunswick middle red zone 
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Figure 3F1. Map showing the location of wells 60 to 67 at Trump National Golf Course (formerly Lamington Farms Golf 
Course), Bedminster Twp., Somerset County, NJ.  

Wells 61 to 67 - Brunswick middle red zone 

(Lamington Farms        
Golf Course well ID) 

Property 
boundary 
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Well 65 
Well 63 Well 67 Well 62 

Well 66 

Well 63 

Wells 61 to 67 - Brunswick middle red zone 

FIGURE 3F2. A structural analysis (above) of beds and fractures measured in OPTV records for wells 61 through 67. 
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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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. 

Wells 68 to 74 - Brunswick middle red and middle gray zones 

Wells 69 and 70 - Brunswick middle red and middle gray zones 
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FIGURE 3G2. Structural analyses of beds and fractures measured in OPTV records for wells 71 and 72 (above) and 
wells 73 and 74 (below). 

Wells 73 and 74 - Brunswick middle red and middle gray zones 

Wells 71 and 72 - Brunswick middle red and middle gray zones 



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

 

Well 69  

Well 70 

Well 69  

Well 70 

Well 68 

Wells 68 to 70 - Brunswick middle red and middle gray zones 

SE 

NW 

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;           3H1 
middle red, middle gray, lower red and lower gray zones                   

 

Well 75 

Well 75 

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.  

Well 75 - Brunswick middle gray zone 
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Appendix 3. Brunswick mudstone, siltstone and shale;           3I1 
middle red, middle gray, lower red and lower gray zones                

 

Well 76 

Well 78 

Well 77 

Well 78 

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. 

Wells 76 to 78 - Brunswick middle gray zone 
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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. 

Wells 76 and 77 - Brunswick middle gray zone 

Well 76 

Well 77 
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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 
OPTV records for wells 76 to 78. Depth values are in feet below land surface. 

Well 78 

 Well 76       1208 ft        Well 78                                Well 77       640 ft       Well  78   

Wells 76 to 78 - Brunswick middle gray zone 
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Appendix 3. Brunswick mudstone, siltstone and shale;           3J1 
middle red, middle gray, lower red and lower gray zones                   

 

Well 79 
Well 80 

Well 84 

Well 
81 Well 

82 

Well 83 

Well 83 

Figure 3J1. Bedrock geology map showing wells 79 to 84 along Route 202, Branchburg Twp., Somerset County, NJ. 

Wells 79 to 84 - Brunswick middle gray zone 
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Well 83 

Well 
79 Well 80 

Well 84 

Well 
81 

Well 
82 

Well 
 80 

Wells 79 to 84 - Brunswick middle gray zone 

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;  3K1 
middle red, middle gray, lower red and lower gray zones                  

 

Well 87 

Well 
86 

Well 87 

Well 85 

Well 88 

Wells 85 to 88 - Brunswick middle gray and lower red zones 

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). 



3K2          NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 

 

Well 85 
Well 
86 

Well 
87 

Well 
85 

Well 
86 

Well 
87 

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. 

Wells 85 through 87 - Brunswick middle gray zone 
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Appendix 3. Brunswick mudstone, siltstone and shale;  3K5 
middle red, middle gray, lower red and lower gray zones                  
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Appendix 3. Brunswick mudstone, siltstone and shale;  3K7 
middle red, middle gray, lower red and lower gray zones                  
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Appendix 3. Brunswick mudstone, siltstone and shale;  3K9 
middle red, middle gray, lower red and lower gray zones                  
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Well 89 

Well 89 

Well 89 - Brunswick lower red zone 

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). 



Appendix 3. Brunswick mudstone, siltstone and shale;  3L2 
middle red, middle gray, lower red and lower gray zones          
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Well 94 

Well 
95 

Well 97 

Well 
93

Well 90 

Well 
91 

Well 
92 

Well 98 

Well 99 

Well 96 

SWMA well field 

Honey Brook 
Organic Farm 

Wells 90 to 99 - Brunswick lower red zone 

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.   



Appendix 3. Brunswick mudstone, siltstone and shale;  3M2 
middle red, middle gray, lower red and lower gray zones               

 

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). 

Wells 90 through 97 - Brunswick lower red zone 

Wells 98 and 99 - Brunswick lower red zone 
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M4 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M6 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M8 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M10 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M12 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M14 
middle red, middle gray, lower red and lower gray zones               

 

W
el

l 9
7 

- B
ru

ns
w

ic
k 

lo
w

er
 re

d 
zo

ne
 

FI
G

U
R

E 
3M

14
.  

O
P

TV
 re

co
rd

s 
of

 8
-in

ch
 d

ia
m

et
er

 w
el

l 9
7 

at
 th

e 
S

to
ny

 B
ro

ok
-M

ills
to

ne
 W

at
er

sh
ed

 A
ss

oc
ia

tio
n 

w
el

l f
ie

ld
 s

ho
w

in
g 

ge
ol

og
ic

 s
tru

ct
ur

es
 a

nd
 h

yd
ra

ul
ic

al
ly

-
co

nd
uc

tiv
e 

fe
at

ur
es

 in
 re

d 
an

d 
gr

ay
 m

ud
st

on
e 

an
d 

gr
ay

 s
ha

le
. D

ep
th

 v
al

ue
s 

ar
e 

in
 fe

et
 b

el
ow

 la
nd

 s
ur

fa
ce

. 



3M15       NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 

 

W
el

ls
 9

3,
 9

4,
 9

6 
an

d 
97

 - 
B

ru
ns

w
ic

k 
lo

w
er

 re
d 

zo
ne

 

W
el

l 9
6 

   
   

  3
29

 ft
   

   
   

 W
el

l 9
7 

   
W

el
l 9

6 
   

   
   

   
   

21
3 

ft 
   

   
   

   
W

el
l 9

3 
   

   
   

   
25

5 
ft 

   
   

   
   

   
W

el
l 9

4 
   

   
   

FI
G

U
R

E 
3M

15
.  

St
ra

tig
ra

ph
ic

 c
or

re
la

tio
n 

of
 w

el
ls

 9
6 

an
d 

97
 (l

ef
t) 

an
d 

96
, 9

3 
an

d 
94

 (r
ig

ht
) b

as
ed

 o
n 

O
P

TV
 re

co
rd

s 
fro

m
 th

e 
S

to
ny

 B
ro

ok
-M

ills
to

ne
 W

at
er

sh
ed

 
A

ss
oc

ia
tio

n 
w

el
l f

ie
ld

. D
ep

th
 v

al
ue

s 
ar

e 
in

 fe
et

 b
el

ow
 la

nd
 s

ur
fa

ce
. 



Appendix 3. Brunswick mudstone, siltstone and shale;  3M16 
middle red, middle gray, lower red and lower gray zones               
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Appendix 3. Brunswick mudstone, siltstone and shale;  3M18 
middle red, middle gray, lower red and lower gray zones               
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Well 104 

Well  
101 

Well 
103

Well  
100 

Well 101 

Well  
102 

Wells 104 and102 Well 103 Well 101 Wells 90-97 Wells 98-99 

Wells
 90-97 

(fig. 3M1) 

Wells
 98-99 

(fig. 3M1) 

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

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 96 
Wells 98 and 99 Well 97 

Wells  
104 and  

102 Well  
100 Well 101 Well 103 

 

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. 

Wells 90 to 104 - Brunswick lower red and lower gray zones 
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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.  

Wells 100 to 104 - Brunswick lower gray zone 

Wells 100 and 101 - Brunswick lower gray zone 



Appendix 3. Brunswick mudstone, siltstone and shale;         3N4 
middle red, middle gray, lower red and lower gray zones                      

 

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.  

Wells 102 and 104 - Brunswick lower gray zone 

Well 103 - Brunswick lower gray zone 
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Appendix 3. Brunswick mudstone, siltstone and shale;         3N6 
middle red, middle gray, lower red and lower gray zones                      

 

W
el

l 1
00

 - 
B

ru
ns

w
ic

k 
lo

w
er

 g
ra

y 
zo

ne
 

FI
G

U
R

E 
3N

6.
  O

P
TV

 re
co

rd
s 

of
 6

-in
ch

 d
ia

m
et

er
 w

el
l 1

00
 a

t t
he

 B
ris

to
l-M

ye
rs

 S
qu

ib
b 

ca
m

pu
s 

in
 H

op
ew

el
l T

w
p.

, M
er

ce
r C

ou
nt

y 
N

J 
sh

ow
in

g 
ge

ol
og

ic
 s

tru
ct

ur
es

 a
nd

 
hy

dr
au

lic
al

ly
-c

on
du

ct
iv

e 
fe

at
ur

es
 in

 re
d 

an
d 

gr
ay

 m
ud

st
on

e 
an

d 
gr

ay
 s

ha
le

. D
ep

th
 v

al
ue

s 
ar

e 
in

 fe
et

 b
el

ow
 la

nd
 s

ur
fa

ce
. 



3N7       NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 

 

W
el

l 1
01

 - 
B

ru
ns

w
ic

k 
lo

w
er

 g
ra

y 
zo

ne
 

FI
G

U
R

E 
3N

7.
  O

P
TV

 re
co

rd
s 

of
 6

-in
ch

 d
ia

m
et

er
 w

el
l 1

00
 a

t t
he

 B
ris

to
l-M

ye
rs

 S
qu

ib
b 

ca
m

pu
s 

in
 H

op
ew

el
l T

w
p.

, M
er

ce
r C

ou
nt

y 
N

J 
sh

ow
in

g 
ge

ol
og

ic
 s

tru
ct

ur
es

 a
nd

 
hy

dr
au

lic
al

ly
-c

on
du

ct
iv

e 
fe

at
ur

es
 in

 re
d 

an
d 

gr
ay

 m
ud

st
on

e 
an

d 
gr

ay
 s

ha
le

. D
ep

th
 v

al
ue

s 
ar

e 
in

 fe
et

 b
el

ow
 la

nd
 s

ur
fa

ce
. 



Appendix 3. Brunswick mudstone, siltstone and shale;         3N8 
middle red, middle gray, lower red and lower gray zones                      
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Appendix 3. Brunswick mudstone, siltstone and shale;         3N10 
middle red, middle gray, lower red and lower gray zones                      
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Appendix 3. Brunswick mudstone, siltstone and shale;         3N12 
middle red, middle gray, lower red and lower gray zones                      
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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. 

Wells 103 - Brunswick lower gray zone 



Appendix 3. Brunswick mudstone, siltstone and shale;         3N14 
middle red, middle gray, lower red and lower gray zones                      
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Well 105 

Well 105 

Well 105 - Brunswick lower gray zone 

Figure 3O1. 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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middle red, middle gray, lower red and lower gray zones                      
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Well 107 

Well  
107 

Well  
106 

Wells 106 and 107 - Brunswick lower gray zone 

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 

Well 108 

Well 
 3 

Well 108 - Brunswick lower gray zone and Lockatong 

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;           3Q1 
middle red, middle gray, lower red and lower gray zones                   

 

Well 108 

Well 108 

Well 
 3 

Well 108 - Brunswick lower gray zone and Lockatong 

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). 



3Q2         NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 

 

W
el

l 1
08

 - 
B

ru
ns

w
ic

k 
lo

w
er

 g
ra

y 
zo

ne
 a

nd
 L

oc
ka

to
ng

 u
pp

er
 c

on
ta

ct
 in

te
rv

al
 

FI
G

U
R

E 
3Q

2.
  H

yd
ro

ge
ol

og
ic

 s
ec

tio
n 

ba
se

d 
on

 g
eo

ph
ys

ic
al

 lo
gs

 fo
r w

el
l 1

08
 o

ff 
S

ny
de

rto
w

n 
R

d.
 in

 E
as

t A
m

w
el

l T
w

p.
, H

un
te

rd
on

 C
ou

nt
y,

 N
J.

 T
he

 s
ec

tio
n 

sh
ow

s 
th

e 
ve

rti
ca

l d
is

tri
bu

tio
n 

an
d 

ty
pe

s 
of

 h
yd

ra
ul

ic
al

ly
-c

on
du

ct
iv

e 
fe

at
ur

es
 a

nd
 w

at
er

-b
ea

rin
g 

zo
ne

s 
in

 re
d 

an
d 

gr
ay

 m
ud

st
on

e 
an

d 
gr

ay
 a

nd
 b

la
ck

 s
ha

le
. D

ep
th

 v
al

ue
s 

ar
e 

in
 

fe
et

 b
el

ow
 la

nd
 s

ur
fa

ce
. 



Appendix 3. Brunswick mudstone, siltstone and shale;           3Q3 
middle red, middle gray, lower red and lower gray zones                   

 

W
el

ls
 1

08
 a

nd
 3

- B
ru

ns
w

ic
k 

lo
w

er
 g

ra
y 

zo
ne

 a
nd

 L
oc

ka
to

ng
 u

pp
er

 c
on

ta
ct

 in
te

rv
al

 

   
   

  W
el

l 1
08

   
   

   
  1

39
2f

t  
   

   
   

 W
el

l 3
   

   
   

 
   

   
  W

el
l 1

08
   

   
   

   
   

   
   

 

FI
G

U
R

E 
3Q

3.
  S

tra
tig

ra
ph

ic
 c

or
re

la
tio

n 
ba

se
d 

on
 O

P
TV

 re
co

rd
s 

fo
r w

el
ls

 1
08

 a
nd

 3
 (l

ef
t) 

ne
ar

 S
ny

de
rto

w
n 

R
d.

, E
as

t A
m

w
el

l T
w

p.
, H

un
te

rd
on

 C
ou

nt
y,

 N
J.

  
O

P
TV

 re
co

rd
 (r

ig
ht

) s
ho

w
s 

hy
dr

au
lic

al
ly

-c
on

du
ct

iv
e 

fra
ct

ur
e 

in
 6

-in
ch

 d
ia

m
et

er
 w

el
l 1

08
. D

ep
th

 v
al

ue
s 

ar
e 

in
 fe

et
 b

el
ow

 la
nd

 s
ur

fa
ce

. 



 



Summary of Borehole Geophysical Studies  
in the Newark Basin, New Jersey:  
 
Lockatong argillite and Stockton sandstone 
 
By Gregory C. Herman and John F. Curran, N.J. Geological Survey 

   
 
 
 
 
 
 
Appendix 4 of   
 
Contributions to the Geology and Hydrogeology of the Newark Basin 
 
N.J. Geological Survey Bulletin 77 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
State of New Jersey 
Department of Environmental Protection 
Water Resource  Management 
New Jersey Geological Survey  
2010    



4A1          NJ Geological Survey Bulletin 77: Contributions to the Geology and Hydrogeology of the Newark Basin 

 

Well 
109 

Well  
110 

Well  
109 

Wells 109 and 110 – Lockatong argillite 

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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Well 
112 

Well  
115 

Well  
112 

Well  
114 

Well  
113 

Well  
111 

Wells 111 to 115 – Lockatong argillite 

Figure 4B1. Map (above) showing wells 111 to115 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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Well 112 

Well 113 

Wells 112 and 113 – Lockatong argillite 

Figure 4B2. Hydrogeologic sections based on geophysical logs for wells 112 (above) and 113 (below). The sections 
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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Well 114 

Well 115 

Wells 114 and 115 – Lockatong argillite 

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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Well 111 Well 112 
Well 
113 Well 115 

Well 
114 

Well 115 

Well 114 Well 113 

Wells 111 to 115 – Lockatong argillite 

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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  Marker horizon 1 
 

           Well 115                 1180 ft                Well 114                  182 ft                   Well 113              

Wells 113 to 115 – Lockatong argillite 

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 m1in gray and red argillite. Depth values are in feet below 
land surface. 

m
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Well 116 

Well 116 

Well 116 – Lockatong argillite overlying Stockton sandstone 

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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Well 119 

Well 118 

Well 118 

Well 117 

DIP AZIMUTH 

Wells 117 to 119 – Stockton sandstone 

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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Well 
121 

Well 120 

Well 
120 

 
Wells 120 and 121 – Stockton sandstone 

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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Well 122 

Well 122 
Well 123 

Well 124 

 Wells 122 to 124 – Stockton sandstone 

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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Well 125 

Well 126 

Well 127 

Well 126 

Wells 125 to 127 – Stockton sandstone 

Figure 4G1. Map (above) showing wells 125 to127 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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