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This work in 
innovative, directional boring developent begun in FY90 and planned t o  exterid 
into FY94. Several demonstrations of the strategy of hilding hybrid hardware 
from utilities installation, geothenml, an3 soil mecharzl 'cs technolcgies have 
been performed at Sandia National Laboratories (SNL) and at Charles Machine 
Works (W) test sites as well as at a cammercial refinery site. 
tests at the SNL Directional Boring Test Range (DBTR) and a lagoon site are 

A new canpanion project to develop and demonstrate a hybrid capability for 

been taken from ancept to early prototype hardware. 
extending the trackiq/locating capability of the shallaw boring equipment to 
80' is being pursued with enmurag- results at 40' depths. 
not including tailored well campletions dictated by Mvidual site 
paran~ters, are estimated at $20 to $50 per foot. 
emerge for th is  work and interest continues to be e x p r d  by DoD and EPA 
researchers and environmental site engineers. 

'p with kdustry is a continuation of cost-effective, 

Additional 

planned in calendar 1991. 

horizontal l q i n g  with penetrmters, specialty instrUmen ts and samplers has 
The project goal of 

Boring costs, 

Applications continue to 

This work w a s  supprted by the U. S. D e m t  of Eherqy at sandia National 
Laboratories under Contract DE-AC04-76DP00789 
Works, Inc in a no-cost partnership with Sandia National Laboratories. 
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agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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This paper is presented in outline form w i t h  a minimum of text. 
informtion panels are us& to c a m n u n i a t e  the bulk of the project 
information. 
of the work. 
readers needing more detailed information. 

been spent assessing needs a t  various DOE and industry sites, surveying a 
broad range of candidate eqUipnent for creating hybrid hardware, and 
evaluating the possibilities of developing enham=ed capabilities for existing 
tracking and locating equipment. 
SNL and CMW test ranges and a t  a amunercial refinery. 
pnetrmeter, and push coring equilanent have been purchased. 
has been developed frm two Integrated Demonstration Projects: Savannah River 
VOC Extraction f rm Saturated Soil and Sandia National laboratories Mixed 
Waste Landfill. 

A carpanion project for horizontal logging of waste sites has been initiated. 
This project is best described by visualizing standard cone penetrometer 
hardware that rquires a heavy truck for vertical thrusting being horizontally 
positioned in a shallow excavation and thrusted horizontally w i t h  a large 

the sampling apparatus are more ccanplicated than described by this 
illustration; however, from a practical Viewpoint, a Unique capability is 
being developed that w i l l  pennit near in s i tu  characterization of the 

risk of invading the actual envjxonmental underlying geology w i t h  rmnundl 
problem site or spreadhg existing contamination to the water table. 

current regulatory requirements for a prescribed n m h r  of vertical mnitorhg 
w e l l s  that require dril l ing t o  the water table cause unnecessary risk of 
inadvertent contamination of the water table by the drilling and w e l l  
ccgnpletion operations. ' Ihis regulatory strategy is particularly inappropriate 
for the western states where the w a t e r  tables are very deep. 

Redu&-scale 

Abstract and Summary sections are deliberately brief discxrssions 
The authors w e l c a n e  and encourage personal contact by any 

The f i r s t  year of the 3-year industrial partm&n 'p between SNL and aw has 

Several field tests have been performed a t  
W i r e l i n e  coring, cone 

A funding base 

hydraulic cylinder. The thmstuq ' hardwareused,theinstsumen t Package, and 
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PROCESS BUILDING 
Directionally-Drilled Borehole Grid 

Schematic Illustration of Horlzontal 
In-Situ Logging Concept 

Conceptual Composite Sensor Data Profile 



General Program Tasks 
.. 

N 91 FilNDW souRcEs: 

. Shorl development time 

. Easic technology already exists in several industrics. Hybrid 

sys;ems required lor  environmental applications. 

. Drilling tests during development can provide valu~blc site data 

throughout the program 

. Vlorking directly with industry insures broad availability of the 

technology 

. Sandialindustry interaction provides a proven basis lor 

incrementing cornmerclal capability to include advanccd and 

needed technology Improvements 

Typical Candidate Hardware for Integration 
Hydraulic Thrust Systems 

. TrackingSteering Hardware 

Cone Penetrometers 

Fluid/Moisture, Temperature, Pressure Sensors 

. Sidewall Coring Apparatus (Second Generation) 

Various Geophysical Source/Sensing Equipment 

Various Soil, Fluid, and Volatile Samplers 

Push Coring Systems 

Pneumatic Sleeve Emplacement.Equipment 

Fluorescence SystemlOptical Fiber SensorsfLaser Excitation 

- Additional Undefined, Specialty Hardware as Project Evolves 

- Demonstrate current technology at a site selected by the sponsor. Test: 

conducted Jolntly with Industry partner using Sandia-deslgncd 

instrumentatlon and sampllng packages 

- Joint design workon steerlng systems, enhanced dcpth capability, and 

Instrumentallon adaptallon 

- Dcrnonstrate steerable system at depths up to 100 I t  with enhanccd 
sampllnglinstrumentatloo capabilities 

- Dcrnonstrate mature hybrld technology at appropriate sitc 

- Application of enhanced technology10 Implement caging concept at an 
approprlate waste site 

Horizontal Logging and Sampling Program 
for 

Environmental Sites 

Maximum Use ofExisting Hardware 

Hybridization from Diverse Technologies 

Minimal Secondary Waste Generation 

Steerableflrackable Instrumentation Packages 

Pristine Sample Recovery 

600' - 1000' Horizontal Logging Runs 

Multiple Penetrations 

*. Several LateraVDepth Combinations 

Attributes 

No Addition of Fluids 

Minimal Spoils Removal 

* Near In-Situ Sampling 

9 Rugged Packaging of Instrumentation 

hlultiple Discrete Samples per Run in Second 
Generation Systems . 

Cost-Effectiveness 
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~ X I T C N S S :  SNL, O W ,  Camercial Refinety 

Cascaded Borehole Demonstration 

Surface Track 

Vertical Track 

DBTR Profile 

Directlonal Boring Test Range 

Refinement of Technique 

* Developnent of Wtiprt 

Pdaptation of Basic b s t n m m t s  to kmnstrate Technique 

SPECIFICS OF cM.TE P- AND SAMPLER ADAFTA!I'ION FOR HOFUZOhTlYL LLx;GING 

(?his &ion will include infomtion obtained from a test series at 
the SNL Dkectional Borw Test Range that is scheduled from 8/19 to 
9 / 6 .  We want the latest test results to be reported in the 
proceedings of the conference, but test schedules m y  preclude a 
final textual review above Division level.) 
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SUMMARY 

m e  national laboratory/industry partnershl 'p for developing a family of 
specialized boring equipment for environmental applications is working 
diligently to balance scientific and regulatory requirements with practical 
application and appropriate hardware. The original concept of developing 
hybrid hardware for environmental applications by bringing together e x i s t k ~  
hardware frcan various industr ies is proving to be workable and besleficial. 
The need for long-term research and developent is minimized by this strategy. 
FWuced Costs for short-term development and loq-tam application to 
environmental restoration are a direct benefit of this work. 

Plans for FY92 include additional testing at benign sites, developmmt and 
fabrication of acklitional hybrid hardware, and boring, sampling and logging at 
t w o  chemically contaminated sites. several subtasks in locating/trackiq, 
sampling, and nuclear logging will be pursued in depth during FY92. 

Technical details of this project and potential applications are discussed on 
a continuing basis with other resear&- at DOE, Dd>, EPA, and Gorp of 
Engineers facilities and with industry machinery design and testing engineers. 
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