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Physiogeographic Setting of the Newark Basin

Å Newark Basin stretches from 
Rockland County, New 
York, southwest across 
northern New Jersey, and 
into southeastern 
Pennsylvania (140 miles 
long by 32 miles wide) 

Å Geographic extent ~ 2,700 
square miles

Å Merges into the Gettysburg 
Basin 

Å The Newark Basin is in close 
proximity to large population 
areas and a heavily 
industrialized section of the 
country (28 MM tons/year 
CO2 in closest NY/NJ 
counties) 

Å Other potential geologic 
sequestration options are 
either offshore or well inland 
west of the Allegheny Front



One of a Series of Basins along Eastern North America

Å Includes both ñexposedò and 

ñburiedò basins of Jurassic-

Triassic Age (Newark Basin is 

exposed) and offshore basins

Å Formed by the ñbreakupò & 

separation of North/South 

America from Europe and 

Africa

Å Basins generally set up by a 

border fault (western)

Å Sediment infilled the basin 

from adjoining areas

Withjack et al., 1998



Project Organization

Triassic Basin Characterization Project

ARRA Funding

- Department of Energy/National Energy Technology Laboratory

     (J. Hull - DOE Project Officer)

Tri-Carb Consortium for

Leveraged Technical Services Partner Carbon Sequestration, LLC           Lawrence Berkeley National Laboratory

       - Schlumberger Carbon Services      - Sandia Technologies, LLC        - Advisory - J. Beyer

              (D. Peters/J. Walker)      - Conrad Geosceince, Corp.        - Reaction Kinetics - K. Knauss

       - Reactive Transport Modeling - N. Spycher

In Kind Contributions

       - Schlumberger Carbon Services Co-Funding "Match" Partner

       - New York State Museum      - New York State Energy Research & Development Autrhority

       - Rutgers University (NYSERDA)

       - National Oilwell Varco

       - Weatherford Laboratories

Project Management Team

     - Daniel Collins - PI, Sandia Technologies, LLC

     - Philip Papadeas - Co-PI, Sandia Technologies, LLC

Technical Advisory Team      - John Conrad - Co-PI, Conrad Geoscience Corp.

     - David Goldberg - Lamont-Doherty Earth Obseratory      - Chris Brown - Co-PI, Conrad Geoscience Corp.

     - Paul Olsen - Lamont-Doherty Earth Obseratory

     - Dennis Kent - Lamont-Doherty Earth Obseratory/Rutgers

     - John Beyer - Lawrence Berkeley National Lab General Contractor

     - John Martin - NYSERDA      - Sandia Technologies, LLC

     - Taury Smith - NYS Museum Project Contractors

     - Karl Muessig - NJ Geological Survey      - Hinman Straub - Legal

     - Corning Place Consultants - Outreach

     - Clark Patterson P.C. - Civil E & Surveying

     - Field Vendors To Be Determined

MRCSP 

Partnership



Project Objectives

ÅDemonstrate that geologic sequestration of CO2

offers an effective and viable large-scale mitigation 

approach to managing greenhouse gas emissions from 

industrial sources in the northeastern United States; 

and 

ÅCreate meaningful near-term and long-term 

employment, building and initiating the foundation 

for a CCS industry using the Newark Basin geologic 

formations



Phase 1 - Pre-Operational Site 

Characterization and Permitting (In Progress)

ÅTask 1.1 ïProject Management/Planning & Outreach

ÅTask 1.2 ïFinalize Agreements

ÅTask 1.3 ïObtain Environmental Permits & Well 

Drilling Approval

ÅTask 1.4 ïCompile Existing Data & Develop 

Geological Model(s)



Task 1.1.2 ïPlanning & Reporting 

Includes Public Outreach ï

Corning Place Consultants/Conrad Geoscience Corp.

ÅDeveloped Outreach & Education Materials
ïBrochures/Packet and FAQ Sheet ïDeveloped Stakeholders Project 

ñRolloutò Plan (State/Local Electeds/Civic Leaders/Educators/Public

ïTimed to Well Permit Application submittal(s) to New York Sate 

Department of Environmental Conservation (NYSDEC)

ÅCreated www.tricarb.orgSite
ïProject Information

ïOnline GIS Mapping Interface

http://www.tricarb.org/


Outreach Packet for Meetings With Stakeholders



Task 1.3 Obtain Environmental Permits & Well 

Drilling Approval

ÅNew York State Department of Environmental Conservation 
(NYSDEC) ïStratigraphic Test Well
ïDivision of Mineral Resources regulates all stratigraphic wells deeper than 500 

feet

ïDrilling Permit good for 6 months, only

ï P&A/Site Restoration bond required before permit issuance

ÅNew York State Environmental Quality Review (SEQRA)
ïDiv. of Mineral Resources - Environmental Assessment Form (EAF) for Well 

Permitting - provides information about the physical setting of the proposed 
project, the general character of the land and land use, the projected size of the 
area that will be disturbed and the length of time the drilling rig will be on the 
site. Also details EAF the procedures that will be used to construct the access 
road, supply water for drilling, contain and dispose of wastes and reclaim the 
site. Information provided allows evaluation of the environmental impacts and 
site-specific concerns associated with the proposed drilling activity and 
determine whether special permit conditions, a Supplemental Environmental 
Impact Statement, or any additional permits are required.



Task 1.4 ïCompile Existing Data & Develop 

Geological Model

ÅCompile & Analyze Existing Data

ÅDevelop GIS Database

ÅDevelop Conceptual Geologic Model

ÅReview Conceptual Model w/Technical Team

ÅProduce 3-D Model Framework



Sources of Existing Basin Data

ÅNewark Basin Coring Project(7 wells (~3,500 feet deep), 4-inch 

diameter, in north-central New Jersey with20,000 feet of core and 

geophysical logs)

ÅLamont Doherty Earth Observatory (2 test wells ~1,200 feet deep 

penetrating through the Palisades Sill)

ÅArmy Corp of Engineers - Passaic River Diversion Project 

Cores(lots of shallow cored wells)

ÅTwo oil & gas exploration wells ïmid-1980s (Pennsylvania)

ÅState and Federal GIS Database Information

ÅUSGS, New Jersey and Pennsylvania Geological Survey 

Studies & Maps

ÅGeophysical Data(gravity, magnetics, limited seismic)



Newark Basin Stratigraphy

Target is fluvial-alluvial sandstones of the 

Stockton Fm ïup to 6,000 feet thick (or more 

along border fault)

Deep lake and mudflat shales of the Lockatong 

Fm provide primary ñsealò cap ïup to 3,000 

feet thick

Playa lake and mudbank shales of the Passaic 

Fm provide secondary ñsealò cap ïup to 

10,000 feet thick
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Geologic Map of the Newark Basin ïNewark Basin Coring 

Project Data

from Paul Olsen Database



General Basin Cross Section ïNorthern New Jersey

New Jersey Geological Survey
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NBCP Princeton Well Core
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Client:   Sandia Technologies, LLC File No:  HH-46986

Well:   NBCP Princeton Core Date:      05/04/10

    Area:   NJ, USA Analyst:  G. Walker

Sample Type:   Conventional Core

Plug Sample CLAYS CARBONATES OTHER MINERALS TOTALS

Number Depth (ft) Chlorite Kaolinite Illite Mx I/S* Calcite Dolomite Siderite Quartz K-spar Plag. Pyrite Anhydrite Hematite Clays Carb. Other

PC-49 914.80 3 Tr 21 1 1 1 1 11 6 50 Tr 0 5 25 3 72

PC-47 1005.20 2 Tr 12 1 Tr 3 1 18 5 54 Tr 0 4 15 4 81

PC-43 1317.80 2 Tr 1 1 2 3 1 50 9 31 Tr 0 0 4 6 90

PC-41 1464.40 2 Tr 2 1 2 1 1 67 8 16 Tr 0 0 5 4 91

PC-28 1921.70 1 Tr 1 1 1 4 1 35 6 48 Tr 0 2 3 6 91

AVERAGE 2 Tr 7 1 1 2 1 36 7 40 Tr 0 2 10 5 85

WEATHERFORD LABORATORIES

X-RAY DIFFRACTION 

(WEIGHT %)

* Randomly interstratified mixed-layer illite/smectite; Approximately 90-95% expandable layers

Porosity/PermeabilityPore Throat Diameter



Schlumberger Carbon Services Developed ELAN    

Composite Well Log from NBCP Wells
Å Used overlapping NBCP 

well logs to compile and 
create a composite 
~16,000-foot ñtypeò well 

Å ELAN multi-mineral log 
analysis program computed 
the most probable 
formation mineralogy and 
pore volumes using a 
multi-log, least-squares 
inversion technique. 

Å Greatest percentage of 
sandstone is within the 
Stockton Formation and 
the bottom 400 feet of the 
Lockatong Formation, with 
an overall increase in 
porosity apparent 
approximately 340 feet 
below the top of the 
Stockton Formation



Developed GIS Database

ÅIntegrating data (land cover, topographic & photo-

mosaic, stratigraphic, petrographic, structural, 

hydrologic, and water quality) into Geographic 

Information System (GIS) Database - ESRI

ÅCurrently adding to www.tricarb.orgwebsite -

Allows for easy access by interested parties

ÅTo be integrated with NATCARB & MRCSP

ÅTo be shared with project partners (NYS Museum, 

NJGS, LDEO) 

http://www.tricarb.org/


Cultural/Landuse Details ïSiting & Permitting

Highways Land Cover



Well Data
Water Wells

Geotechnical, Scientific & Oil/Gas Wells



Bedrock Geology

Geology from NBCP 

imported into GIS

Cover of glacial 

sediments (50-100 ft) 

on top of bedrock in 

northern portion of the 

basin

GIS Database allows for 

ñquick lookò 

assessments

Deep

LDEO

Quarry 

(alt.)



Schlumberger Carbon Services Developed Petrel    

3-D Model Framework

Å Developed 
predictive model 
surrounding the 
stratigraphic test 
well site(s) ïusing 
16,000-ft 
ñcompositeò well

Å Use as illustrative 
tool for public 
outreach

Å Basis for Phase II 
estimates of CO2
storage capacity & 
modeling using 
Eclipse  - for 
hypothetical 
injection scenarios



Early-look CO2 Capacity Estimate

Å Poor constraints on lateral variability (thickness, effective porosity, water quality, 
etc.) in Stockton Fm ïUsed a ñsimple dipping slab model

Å Portions of the Stockton Fm are too shallow (<2,500 feet) and too deep (>15,000 
feet) ïrate of dip ~8o to 14o affects width of target area

Å Volume of Stockton Fm between these two depths defines the ñSequestration 
Windowò



Basin Pressure/Temperature Models
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Figure 10 - Plot of calculated formation pressure with depth based on USGS Monitored Water Well levels - NJ & PA 

and the Cabot -KBI Drill Stem Test

Freshwater gradient = 

0.433 psi/ft

Pressure Model ~ Fresh Water Gradient?

NBCP Measured Temperature Gradients

oC/Km

Temperature = 2.14 oF/100ft + 50 oF


