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• This presentation focuses on optical borehole imaging of water wells and the 

hydrogeological framework of fractured bedrock aquifers in New Jersey. A review 

will be given of some approaches and methods of interpretation, cataloguing, and 

visualization of surface and subsurface data, and why it is important to use 

stratigraphic and structural principles when interpreting borehole image logs.

•Review the tools, approaches, and results  of studies by the NJGS from 2000-2010

• Show the new tools and approaches currently used by the NJGWS 2011 -

• Compare the results of 2nd and 3rd generation technology

• Show and example of interpreting borehole imagery w/o 

proper geological treatment

• Briefly review some 3D visualization methods for geological 

structures using GIS and Google Earth
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Mount Sopris, Inc. 
geophysical logging suites (1986 - )

1978 Gearhart-Owens (WITCO) analog logger, 

caliper, gamma with casing-collar locator, fluid 

temp/electrical, propeller flowmeter, and depth 

sampler ($25,000)

1986 Mt. Sopris Series 3 (1rst digital logger) , 

recorded on 9-track tapes including a 9’ sonic 

probe, a neutron probe, gamma (~250K)

1995 – 2000 MT Sopris MGXII System  (~$50,000)

800-meter winch 1/10” single-conductor, gamma 

w/ long-short normal (polytool 10K), caliper,

fluid-temp/electrical tool, Geonics EM39 tool 

(useful for logging in PVC and detecting plumes, 

conductive fill, etc.) WellCAD added more 

recently.

Deepest wells NBCP wells (~4000’), 

Coastal Plain wells <700 ft bls   





Robertson Geologging Ltd.System 2002-2010

Portable Smartwinch w/ 300 m coax cable
Fluid temp and electrical conductivity 
Multi-directional Color TV camera (VHS) 
Optical Televiewer (OPTV)
Heat Pulse Flowmeter



OPTV scans of 360 or 720 pixels 

per 1mm scan ring





Borehole imaging tools developed from industry’s need for borehole 
inspection devices, for fracture detection and for use in well remediation.

source: Lowell, M.A., Williamson,, G., & Harvey, P.K., (eds) 1999, Borehole Imaging: applications and case histories. Geological

Society of London Special Publication 159, 1-43.

•First devices introduced in the 1950’s with rigged photographic cameras.

•Downhole TV introduced in the 1960’s. 

•First acoustic borehole televiewer’s in the late 1960’s, resistivity shortly after 

•First generation optical imaging, including the Raax BIPS system, late 1980s and 

early 1990’s. 

•Second generation microresistivity and high-resolution devices late 1990 to mid 

2000’s.

• Mid 2000’s on, the third generation devices have increased logging speed from 

increased computing power, electronic refinements, and more data processing 

capabilities….
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Example of RG OPTV results
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NJGS Robertson Geologging system acquired and deployed  2002-2009

Obtained with research funding from the NJDEP Hazardous Waste Spill Fund

RG system:

OPTV 30,500

70mm VHS multidirectional camera             21,725

Smartwinch 9,875

RG Micrologger 9,400

HPFM 6,950

FT&C probe 3,800                 

Ruggedized PC 2,975 

RGLDIP 400

TOTAL ~ $100K

w/O vehicle
Over 50 sites with over 

200 wells



The NJ-NY parts of 
the Newark basin





~20,000 feet (6100 m) of 

strata in ~35 my.























Some conclusions from this research:

1) Borehole cross flows in well are systematic and commonly related to 

stratigraphic layering control on aquifer heterogeneity

2) WBFs and WBZs in gray beds are more concentrated in non-bedding 

fractures whereas those in red beds and especially coarser-grained 

units have more bed-parallel WBFs and Zs. The massive mudstone units 

have about an equal number, but the bed-parallel ones are higher 

transmissivities over longer distances.

3) Gray and Black shale units are confining beds to the red-bed aquifers.

4) The depth of weathering in bedrock is commonly 60 – 100 ft below land 

surface, so having more than 50-ft of casing for supply wells is advised 



ALT & Mt. Sopris System 2011-

800 m 4MX2 Winch with 
1/8” single conductor cable

Matrix data processor

Optical Borehole Image 
(OBI-40) Tool

Heat-Pulse Flowmeter
HPFM-2293



NJGS acquired an Optical Borehole Imaging (OBI) System 

and HPFM in 2011  (Funded from the 1980 NJ Water-Bond)

ALT System 

OBI 34,800

HPFM 10,800

800-meter winch 1/8” single-conductor      10,320

Equipment and software 9,900

Total ~  $66,000





Optical Borehole Imaging (OBI) System





COMPARISON OF RG OPTV AND ALT-MT/SOPRIS OBI-40





The ALT- Mt.Sopris HPFM 

Operational range with diverter/centralizer

(.43197 psi/ft = 878 ft)



The ALT-MT/SOPRIS and Robertson HPFM designs

The ALT/MT 

SOPRIS 

Matrix Heat 

software
interface

Output in 
WellCAD 

and Excel

Interface detail


















