
Rocky Mountain 
Remediation Services, L L C 

protecting the environment PROCEDURE 

GEOPHYSICAL BOREHOLE LOGGING Procedure No RMRS/OPS-PRO 103 
Revision 0 

Date effective 12/3 1/98 

APPROVED \&&- - \ZW\ 5 -9 Page 1 of  5 
\ 

Manager, Water Ope&tions, Waste Operations Division Date 

USE CATEGORY 2 

TABLE OF CONTENTS 

Section 

10 PURPOSE 
2 0  SCOPE 
3 0  REQUIREMENTS 

3 1 Personnel Qualifications 
3 2 Equipment 

4 0  INSTRUCTIONS 

4 1 General Preparation 
4 2 Equipment Calibration 
4 3  Logglng 

5 0  RECORDS 

6 0  REFERENCES 

6 1 IntemalReferences 

FORM GT 15A, GEOPHYSICAL BOREHOLE LOGGNG FORM 

Page No 

2 
2 
2 

2 
2 

3 

3 
3 
3 

4 

4 

4 

5 

A ~ p w Y y r n  
SW-SW-A-03027 



t 

GEOPHYSICAL BOREHOLE LOGGING Procedure No RMRS/OPS-PRO 103 
Revision 0 

Date Effective 1213 1/98 
Page2 of  5 

1 0  PURPOSE 

This document descnbes procedures that will be used at the Rocky Flats Envronmental Technology Site (WETS) for 
conductmg down-hole geophysical loggmg Geophysical loggmg may be accomplished by employmg a vanety of  
down-hole mstnunents Geophysical loggmg methods may mclude, but are not llmited to, temperature log, caliper log, 
density log, focused log, mduction log, micro log, neutron log, sidewall neutron log, spontaneous potential log, acoustic 
log, vanable density and full-waveform sonic log, dip log, gamma ray log, or collar log 

Accurate and dependable quantitative analysis of  the data requlres that the loggmg operabon be of the best possible 
quality The followmg sections descnbe all procedures that will be used to collect and document down-hole 
geophysical data 

2 0  SCOPE 

This document, which supercedes procedure No GT 15, constitutes a Standard Operatmg Procedure (SOP) that applies 
to all Rocky Mountam Remediation Services (RMRS) personnel and subcontractors conductmg down-hole geophysical 
loggmg and related work at the WETS The procedures descnbed herem will be followed whenever geophysical 
loggmg or associated acbvities are bemg perfomed 

All field analyses will meet the data quality objectives specified m ths RMRS project work plan and/or other controllmg 
documents 

3 0  REQUIREMENTS 

A Rh4RS or subcontractor representative with expenence or traming m down-hole geophysical loggmg will conduct 
oversight and supervision of  geophysical loggmg operations Down hole loggmg is to be performed by a reputable fum 
with proven geophysical loggmg expertise 

The followmg sections identify the personnel qualifications and equipment for conductmg down-hole geophysical 
loggmg and related work 

3 1 Personnel Oualifications 

Personnel perfonnmg these procedures are requlred to have completed the mitial 40-hour OSHA classroom trammg 
that meets Department of Labor Regulabon 29 CFR 1910 120(e)(3)(i), and must mamtam a current trammg status by 
completmg the appropnate 8-hour OSHA refiesher comes 

Pnor to conductmg down-hole geophysical loggmg and related work, personnel are requued to have a complete 
understandmg of the procedures descnbed withm this and certam related SOPS, have expenence with down-hole 
loggmg procedures, and/or receive specific trammg regardmg thew procedures as necessary 

3 2  EQuiDment 

Equipment requued to conduct geophysical loggmg operabons will be provided by the qualified geophysical loggmg 
service company that has been engaged to perform the loggmg Rh4RS or subcontractor supervisory personnel will 
supply matenals and supplies necessary to document the perfomiance of these procedures 

0 Field logbook 
0 Waterproof (black) pens 

(401 I 930-0013 93OxRMRs/OPS PRO 103 REV O)(lYlupI) 
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Copies of Form GT 15A 

4 0 INSTRUCTIONS 

4 1 General Preparation 

The need for and use of geophysical loggmg will be discussed m the project-specific work plan andor other controllmg 
documents Given the project-specific objectives and the subsurface m brmation requlred, an appropnate suite of down- 
hole geophysical logs will be selected The RMRS or subcontractor representative will then contact the manager and/or 
supervisory operator of the loggmg service company The RMRS or subcontractor representative will review the 
loggmg program and objectives with the loggmg company representative The geology of the loggmg site(s) will also 
be reviewed to optunlze the results of the geophysical loggmg The RMRS or subcontractor representative will provide 
the logglng company representative with all mfonnation necessary to enable the company to deliver the requred or 
potentially requlred equipment to the dnll site when the loggmg work begms The loggmg company may be requested 
to mamtam access to any additional loggmg equipment that may be requested by the RMRS or subcontractor 
representative and, if so will provide the additlonal loggmg services wiihm eight hours of the request 

The loggmg company representatwe will notlfy the appropnate RMR3 or subcontractor representative as to when the 
loggmg equipment will amve at WETS The RMRS or subcontractor representative will notify Secunty, the RMRS 
Health and Safety Supervisor, and Wological Engmeenng-approved contractor Health and Safety Specialists, all of 
whom will examme the vehicle, equipment, and down-hole mstrumenis and toolmg before these matenals are allowed 
to enter WETS The equipment will be venfied contammation fiee pnor to commg onto siteThe loggmg service 
company will be requued to present documentatlon of down-hole source cerhfication If a radioactive source will be 
used, the loggmg truck will display the appropnate placards, and the source contamer will be appropnately labeled and 
secured 

0 
The RMRS or subcontractor representative's field supervisor will notlfir the loggmg company far enough m advance to 
enable the loggmg company to set up at the dnll site to begm loggmg unmediately after dnllmg has been completed 
Every effort should be made to prevent any delay m loggmg operatlons When the loggmg service company amves at 
the dnll site, the RMRS or subcontractor representatwe will review the loggmg program, objectlves, and site geology 
with the loggmg operator and provide mform&on necessary for completmg the Borehole Geophysical Logglng Form 
(Form PRO 103A) The loggmg service representative@) will then tnitidte the equipment cahbratlon(s) and geophysical 
logglng activities 

4 2 Equiument Calibration 

The geophysical loggmg company will 

0 

0 

0 

Calibrate, and document the calibratlon of all loggmg equipment before and after the loggmg run, 
Provide documentatlon of all shop calibrations, surface calibrations, and calibrations performed before and after 
the loggmg run to the RMRS or subcontractor representatwe, 
Possess documentation of down-hole instrument source cert~ficat~oii of any d o a c t w e  tools 

4 3  Loeemp; 

The RMRS or subcontractor representatwe will ultunately be responsible for data quality Therefore, the RMRS or 
subcontractor representatwe, as well as any other appropnate RMRS pclsonnel, shall have access to the loggmg unit at 
all tunes m order to monitor loggmg actlvihes a 
14011 930-0073 930yRMIIs/ops PRO 103 R@V OYIY15/98~ 
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Every effort shall be made to mitiate loggmg mediately following the completion of  dnllmg activities, and to 
complete loggmg m one day Therefore, the RMRS or subcontractor representative will be requued to schedule the 
drillmg and subsequent loggmg activities efficiently and with a mmmum of transition tnne between completion of  the 
hole and mitiation of  loggmg In addition, boreholes should be left open as bnefly as possible 

Loggmg units will be computenzed and logs shall be recorded digitallv on tape or disk The tapes or disks shall become 
the property o f  RMRS and theu fmal dlspositlon shall be determmed by the RMRS project manager at the end of  the 
project Field pmts of  each log shall be made dunng or mediately iollowmg each loggmg run No portion o f  the log 
run, mcludmg calibration steps, shall be destroyed Field pmts shrill be collected by the RMRS or subcontractor 
representative at the end of  each day 

Every effort shall be made to recover any stuck tool I f  a stuck tool contams a radioactwe source and cannot be 
recovered, State of  Colorado guidelmes shall be followed m order to recover as much of the tool as possible I f  recovery 
of  the tool is not feasible, or if parts of  the tool remam m the hole after recovery procedures have been exhausted, the 
tool or tool parts shall be cemented m place 

After completion of  loggmg activitles m a given borehole, all loggmg equipment shall be decontammated m accordance 
with SOP OPS-PRO 127, General Equipment Decontammatlon, arid SOP OPS-070, Decontammation o f  Heavy 
Equipment at Decontammatlon Facilities Rachological Engmeemg-approved contractor Health and Safety Specialists 
will provide radiation monitonng Geophysical loggmg equipment and personnel will be monitored before they leave 
the work area Radiation monitomg will be performed m accclrdance with SOP FO 16, Field Radiological 
Measurements Organic vapor monitomg, i f  applicable, will be performed m accordance with SOP FO 15, 
Photoionmtion Detectors (PIDs) and Flame Ionmtlon Detectors (FIDs) All radiatlon and organic vapor monitomg 
will also be performed m accordance with the Health and Safety Program Plan and the project-specific Health and 
Safety Plan 

5 0  RECORDS 

Loggmg mformation and specifications will be documented on thc Geophysical Borehole Loggmg Form (Form 
PRO 103A) Forms will be completed rn the field without transcnbm,3 fiom a field logbook or other document The 
RMRS or subcontractor representative will check these forms for completeness before releasmg the operator A field 
logbook will be mamtamed by the RMRS or subcontractor represeritatwe, and will serve as additional supporhng 
documentation for all loggmg actlvitles 

High quality, reproducible logs will be submitted by the loggmg service company to the RMRS or subcontractor's 
office withm 10 workmg days followmg completion of the loggmg run 

6 0  REFERENCES 

6 1 Internal References 

Related SOPS cross-referenced by thls SOP are as follows 

0 

0 

0 

0 

0 

SOP OPS-PRO 127, General Equipment Decontammatlon 
SOP OPS-PRO 070, Decontammaaon of Heavy Equipment at Der ontammatlon Facilitles 
SOP FO 16, Field Radiological Measurements 
SOP FO 15, PhotoionWon Detectors (PIDs) and Flame IonmtloIt Detectors (FIDS) 
SOP 2S47-ER-ADM-05 14, Use of Field Logbooks and Foms 
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GEOPHYSICAL BOREHOILE LOGGING FORM 

Project Name Date 

Weather Conditions 

Borehole Identification Loggmg Subcontractor 

HOLE CONDITIONS 
Fluid in Hole Yes-No- 
Fluid Depth (ft ) 
Fluid Temp (“F) 
Fluid ResisQvity 
Caslng Yes-No- 
Type of Casing 
Casing ID (In ) 
Bit Slze (In ) 
Notes on hole conditions 

LOG RUNS 
Inductlon 
Natural G m n a  
Neutron 
Spontaneous Potential 
Short-Normal Resistlvity 
LongNorma1 Resistlvity 
Caliper 
Temperature 
Gamma-Gamma Density 
Full-Waveform Sonic 

Comments 

Completed By 
Company 

Due mnt Nune Slsnrna 


