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memorandum 
Environmental Restoration Project 
EMIER,M992 

ToiMS: 

Thru/MS: 

From/MS: 

Phone FAX: 

Symbol: 

Date: 

"",.,; 

Distribution L' 
Jorg Jansen, EMlER, MS M992 
Dave Bradbury, EMlER, MS M99 ~ f 
7-080815-4 7 4 7 
EMIER:97 -159 
May 30, 1997 

SUBJECT: DISTRIBUTION OF ER SOP: LANL-ER-SOP-10.07, R1 

Attached are documents for insertion in your controlled copy of the Environmental 
Restoration (ER) Project Standard Operating Procedures (SOPs) manual. The 
document for this distribution is: 

LANL-ER-SOP-10.07, R1, Field Monitoring for Surface and Volume 
Radioactivity Levels 

Please follow the instruction on the Receipt Acknowledgment form to complete all 
updates. Sign and return the Receipt Acknowledgment form to Daleen Hendrickson, 
MS M707, by June 28, 1997. 

If you have any questions on this update, please contact Daleen Hendrickson, ER 
Controlled Document Coordinator, at 5-1402. If you are no longer on the distribution, 
or your group has changed names, you will also need to contact Daleen with the 
current information. 

JJIDHiss 

Attachments: (1) LANL-ER-SOP-1 0.07, R1 
(2) Table of Contents and Instructions 

Distribution: 
SOP Master Distribution List 
EMlER File, MS M992 
RPF, MS M707 

CLEAN UP LOS ALAMOS ••• 
faster, better, cheaper/ 1111111 IIIII 111111111111111 11111111 
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Los Alamos 
NATIONAL LABORATORY 

memorandum 
Environmental Restoration Project 
EMlER, M992 

To/MS: 

From/MS: 

Phone/FAX: 

Symbol: 

Date: 

Attached are documents for insertion in your controlled copy of the ER SOPs manual. 

The documents for this distribution are: 

a) LANL-ER-SOP-1.06, R1, Management of RFI-Generated Waste 

b) LANL-ER-SOP-1.10, RO, Waste Characterization 

c) Table of Contents, Master Distribution List, General Instructions, and 
Superceded Document List 

The documents to be removed are: 

a) LANL-ER-AP-5.3, RO, Management of Environmental Restoration Wastes, 
(including all Interim Change Notices), this document has been superceded 
by LANL-SOP-1.06, R1 

b) LANL-ER-SOP-1.04, R3, Sample Control and Field Documentation (Interim 
Change Notice 1 0 only) 

Please follow the instructions on the Receipt Acknowledgment forms to comp~atc :::: 
updates. Sign and return the Receipt Acknowledgment form to Yvonne Gibson, 
MS M707, by June 22, 1996 

If you have any questions on this update please contact Yvonne Gibson, ER Controlled 
Document Coordinator, at 5-6498. If you are no longer on the distribution, your group has 
changed names, or the controlled manual has been transferred to· a new custodian, you 
will also need to contact me with the current information. 

TGNG/bp 

Attachments: (1) 
(2) 
(3) 

LANL-ER-SOP-01.06, R1 
LANL-ER-SOP-01.1 0, RO 
Table of Contents, Master Distribution List, General Instructions, and 
_Superceded Document List 

CLEAN UP LOS ALAMOS ••• 
faster, better, cheaper! 



Distribution 
EMIER:96-296 

Distribution: (wl atts.) 
G. Allen, FPL, CST-18, MS E525 
K. Armstrong, EMlER, MS M992 
W. Cox, SNL 
A Dorries, TSA-11, MS K557 
M. Gilgosch, FPC, LAAO, MS A316 
T. Glatzmaier, DDEESIER, MS M992 
G. Gould, FPL, ESA-DE, MS G787 
J. Harry, EES-5, MS M992 
J. Jansen, EMlER, MS M992 
B. Koch, FPC, LAAO, MS A316 
D. Krier, EES-1, MS D452 
B. Martin, FPL, CST -18, MS E525 
N. Marusak, EES-5, MS D452 
D. Mcinroy, EMlER, MS M992 
R. Michelotti, CST-18, MS E525 
J. Mose, FPC, LAAO, MS A316 
A Pratt, FPL, EES-13, MS J521 
C. Rofer, FPL, EES-1, MS D462 
M. Salazar, EMlER, MS M769 
P. Shanley, ESH-19, MS K498 
L. Souza, EMlER, MS M992 
E. Springer, EES-15, MS J495 
A Tamayo, LAAO, MS A316 
T. Taylor, LAAO, MS A316 
E. Trollinger, FPC, LAAO, MS A316 
0. Wilton, ESH-5, MS K494 
RPF, MS M707 

Information Copies: (wlo atts.) 
T. Baca, EM, MS J591 
D. Griswold, AL, ERD, MS A906 
N. Naraine, EM-453, DOE-HQ 
EMlER File, MS M992 

2 May 28, 1996 



LOS ALAMOS 
.. NATIONAL LABORATORY 

EM/ER DOCUMENT CONTROL 

EMlER 
CONTROLLED COPY 

! i Document Originating Organization's Comments: Non-compliance of this document could have significant 
impact on environment, safety and health. I 

I 

To: EMlER DOC. CONTROL Mail Stop: M707 Please Respond By: 06/13/97 I 
PLEASE SIGN, FOLD, AND RETURN THIS FORM 

Document Issued To (Name) Z# Organization Mail Stop Document Issued 

DINWIDDIE, ROBERT S. (STU) 827156 RCRA 05/30/97 
PERMITS ............. 
·~· Document Title Document Identifier 

Monitor Well and RFI Borehole Abandonment LANL-ER-SOP-05.03,RO 

Document Type(s) Issued Entry# 
SOP (STANDARD OPERATING PROCEDURE) 

162 

ACTION REQUIRED 
[!] New Document. 

D Revised Document/Pages(s). 

D Deactivate. Please return the controlled document with the signed receipt. 

[!] Comments: Initial Document Distribution 

DOCUMENT RECIPIENT COMMENTS 

Distrib Type 

Primary 

D Please remove me from the Controlled Document Distribution List. Since the contents of this 
document does not apply to our operation, the same is being returned. (These comments are not 
applicable for Controlled Document Stations.) 

D Other Comments (if any): _____________________ ___, 

I 

Date I Signature 

I !fL z ;;c:· .t~ 
To be signed by the controlled document recipient or their designee 

Copy Number 

79 



LOS ALAMOS 
~ NATIONAL LABORATORY 

EM/ER DOCUMENT CONTROL 

EMlER 
CONTROLLED COPY 

Document Originating Organization's Comments: Non-compliance of this document could have significant 
impact on environment, safety and health. 

PLEASE SIGN, FOLD, AND RETURN THIS FORM 

To: EMlER DOC. CONTROL Mail Stop: M707 : 06113/97 

Document Issued To (Name) Z# Organization Mail Stop Document Issued 

DINWIDDIE, ROBERT S. (STU) 827156 RCRA 05/30/97 
PERMITS 
••--' I'T 
~· 

Document Title Document Identifier 

Radioactive Waste Management for ER Project Field LANL-ER-SOP-01.11 ,RO 
Operations 

Document Type(s) Issued Entry# 

SOP (STANDARD OPERATING PROCEDURE) 
161 

ACTION REQUIRED 

~ New Document. 

D Revised Document/Pages(s). 

D Deactivate. Please return the controlled document with the signed receipt. 

~ Comments: Initial Document Distribution 

DOCUMENT RECIPIENT COMMENTS 

D 

Distrib Type 

Primary 

Copy Number 

79 

Please remove me from the Controlled Document Distribution List. Since the contents of this 

document does not apply to our operation, the same is being returned. (These comments are not 

applicable for Controlled Document Stations.) 

0 Other Comments (if any): ____________________ ------'1((:~, ... -·-.---· '--j·~~--,~ 
--------------~g~\, ~~~-

Signature Date 

To be signed by the controlled document recipient or their designee 



LOS ALArv10S 
NATIONAL LABORATORY 
EM/ER DOCUMENT CONTROL 

EMlER 
CONTROLLED COPY 

I Document Originating Organization's Comments: Remove LANL-ER-SOP-4.01 ,RO from your SOP Manual and 
replace it with LANL-ER-SOP-4.01, R1. 

I 
PLEASE SIGN, FOLD, AND RETURN THIS FORM 

To: EMlER DOC. CONTROL Mail Stop: M707 Please Respond By: 06/13/97 

Document Issued To (Name) Z# Organization Mail Stop Document Issued 

DINWIDDIE, ROBERT S. (STU) 827156 RCRA 05/30/97 
PERMITS 
•• ,.. IT 

·~· 
Document Title Document Identifier 

Drilling Methods and Drill Site Management LANL-ER-SOP-04.01 ,R1 

Document Type(s) Issued Entry# Distrib Type Copy Number 

SOP (STANDARD OPERATING PROCEDURE) 
95 Primary 79 

ACTION REQUIRED 
New Document. 

Revised Document/Pages(s). 

Deactivate. Please return the controlled document with the signed receipt. D 
~ Comments: Remove and destroy LANL-ER-SOP-4.01 ,RO,replace it with LANL-ER-SOP-4.01 ,R1 and 

return the signed receipt to ER Document Control. 

D 
DOCUMENT RECIPIENT COMMENTS 

Please remove me from the Controlled Document Distribution List. Since the contents of this 
document does not apply to our operation, the same is being returned. (These comments are not 
applicable for Controlled Document Stations.} 

D Other Comments (if any): _____________________ 
1

[c-t:
1 
(_'·_· \...) _ 

------------------~-~~ 
Date 

To be signed by the controlled document recipient or their designee 



LOS ALAMOS 
NATIONAL LABORATORY 
EM/ER DOCUMENT CONTROL 

EMlER 
CONTROLLED COPY 

Document Originating Organization's Comments: Remove LANL-ER-SOP-10.07,RO from your SOP Manual and 
replace it with LANL-ER-SOP-10.07,R1. 

i 

! 
PLEASE SIGN, FOLD, AND RETURN THIS FORM 

! 
To: EMlER DOC. CONTROL Mail Stop: M707 Please Respond By: 06113/97 

j Document Issued To (Name) Z# Organization Mail Stop Document Issued 

DINWIDDIE, ROBERT S. (STU) 827156 RCRA 05/30/97 

; 

PERMITS 
•• ,..., .T 
...... u 

Document Title Document Identifier 

Field Monitoring for Surface and Volume Radioactivity LANL-ER-SOP-1 0.07,R1 
Levels 

Document Type(s) Issued Entry# Distrib Type 

SOP (STANDARD OPERATING PROCEDURE) 
113 Primary 

ACTION REQUIRED 

D 
\xl 
L::..J 

[] 

New Document. 

Revised Document/Pages{s). 

Deactivate. Please return the controlled document with the signed receipt. 

Copy Number 

79 

Comments: Remove and destroy LANL-ER-SOP-10.07,RO, replace it with LANL-ER-SOP-10.07.R1, 
and return the signed receipt to ER Document Control. 

DOCUMENT RECIPIENT COMMENTS 
1""""1 Please remove me from the Controlled Document Distribution List. Since the contents of this 
L_j document does not apply to our operation, the same is being returned. (These comments are not 

applicable for Controlled Document Stations.) 

11. Other Comments (if any): _____________________ -! 
L___! 

Signature Date 

To be signed by the controlled document recipient or their designee 



. .-....~ -. -................... 
LV;:, ALAIVIU:::> 

.. NATIONAL LABORATORY 
EM/ER DOCUMENT CONTROL 

EMlER 
CONTROLLED COPY 

I 
I 
I 
I 

Document Originating Organization's Comments: Remove LANL-ER-SOP-5.01 ,RO from your SOP Manual and 
replace it with LANL-ER-SOP-5.01 ,R1 

PLEASE SIGN, FOLD, AND RETURN THIS FORM 

To: EMlER DOC. CONTROL Mail Stop: M707 Please Respond By: 06/13/97 

Document Issued To (Name) Z# Organization Mail Stop Document Issued 

DINWIDDIE, ROBERT S. (STU) 827156 RCRA 05/30/97 
PERMITS 
•• ,...., a-r ...... , 

Document Title Document Identifier 

Monitor Well Construction LANL-ER-SOP-05.01 ,R1 

Document Type(s) Issued Entry# Distrib Type Copy Number 

SOP (STANDARD OPERATING PROCEDURE) 
50 Primary 79 

ACTION REQUIRED 
New Document. 

Revised DocumentiPages(s). 
Remove and destroy LANL-ER-SOP-5.01 ,RO, replace it with LANL-ER-SOP-05.01 ,R1, and 
return signed receipt to ER Document Control. 

D Deactivate. Please return the controlled document with the signed receipt. 

DOCUMENT RECIPIENT COMMENTS 

D Please remove me from the Controlled Document Distribution List. Since the contents of this 
document does not apply to our operation, the same is being returned. (These comments are not 
applicable for Controlled Document Stations.) /?'IJ 

D Other Comments (if any)o \.!::, g ~ 

Signature q ,_ . 
(}- /'-

Date 

To be signed by the controlled document recipient or their designee 



LOS ALAMOS 
NATIONAL LABORATORY 
EMlER 

CONTROLLED DOCUMENT 
RECEIPT 

Document Originating Organization's Comments: Non-compliance of thIs document could have 

significant Impact on environment, safety and health. 

PLEASE SIGN, FOLD, AND RETURN THIS FORM (Return Address On Back) 

Please Resgond By: 06/10/96 To: EM/ER DOC. CONTROL Mail Stop: M707 

Document Issued To (Name) Z# Organization Mail Stop Document Issued 

HODITSCHEK, BARBARA 000071 NMED 05/27/96 

Document Title Document Identifier 

Waste Characterization LANL-ER-SOP-01.1 O,RO 

Document Type(s) Issued Entry# Distrib Type Copy Number 

SOP (STANDARD OPERATING PROCEDURE) 
1 6 

ACTION REQUIRED 
!!] New Document. 

0 Revised Document/Pages(s). 

0 Deactivate. Please return the controlled document with the signed receipt. 

!!] Comments: Initial Document Distribution 

DOCUMENT RECIPIENT COMMENTS 

Primary 

D Please remove me from the Controlled Document Distribution List. Since the contents of this 
document does not apply to our operation, the same is being returned. (These comments are not 
applicable for Controlled Document Stations.) 

D Other Comments (if any): _____________________ _ 

Signature 

79 

To be signed by the controlled document recipient or their designee 



Los Alamos 
NATIONAL LABORATORY 

memorandum 
Environmental Restoration Project 
EMlER, M992 

To/MS: 

From/MS: 

PhoneFAX: 

Symbol: 

Date: 

DISTRIBUTION ~ 
Jorg Jansen, EMlER, MS M992- ) 
7-080815-4 7 4 7 
EMIER:95-537 
September 25, 1995 

SUBJECT: DISTRIBUTION OF ENVIRONMENTAL RESTORATION (ER) 
STANDARD OPERATING PROCEDURE (SOP) LANL-ER
SOP-06.27, RO 

Attached is a document for insertion into your controlled copy of the ER SOP 
manual. The document for this distribution is: 

a) LANL-ER-SOP-06.27, RO, Subsurface Vapor Sampling Using Soil Gas 
Probes and Single Downhole Packers. 

Please follow the instruction on the Receipt Acknowledgment forms to complete all 
updates. Sign and return the Receipt Acknowledgment form to Yvonne Gibson, MS 
M707 by October 9, 1995. 

If you have any questions on this update, please contact Yvonne Gibson, ER 
Controlled Document Coordinator, at 5-6498. If you are no longer on the 
distribution, your group has changed names, or the controlled manual 
has been transferred to a new custodian, you will also need to contact 
Yvonne with the current information. 

JJibp 

Attachment: (1) LANL-ER-SOP-06.27, RO 

Distribution (wlatt.): 

G. Allen, CST-18, MS E525 
K. Armstrong, EMlER, MS M992 
G. Bayhurst, CST-10, MS H865 
D. Bradbury, EMlER, MS M992 
B. Driscoll, EPA, RCRA Permits 
ERM Golder, MS M327 (2 copies) 
T. Glatzmaier, DDEESIER, MS M992 
_G. Gould, ESA-DE, MS G787 

B. Hoditschek, NMED, VWVMD 

Cy: (wlo att. ): 

L. Soholt, EMlER, MS M992 
EMlER File, MS M992 
RPF, MS M707 

c, ICF Kaiser, MS M892 (2 copies) 
B. Ma-rtin, CST-18, MS E525 

, D. Mcinroy, EMlER, MS M992 
, . J. Miglio, CST -9, MS K484 

'•, 

· . A. Pratt, EES-13, MS J521 
. C. Rofer, EES-1, MS D462 
. M. Salazar, EMlER, MS M769 
L. Souza, EMlER, MS M992 



Los Alamos National Laboratory 
Environmental Restoration Project 

10/3/95 
Page 1 

General Instruction Sheet for Handling Documents from the 
Controlled Document Custodian 

Please perform the following: 

1. Return your signed Receipt acknowledgment form by the date indicated on the form. 

2. Review the title and table of contents of each procedure in the manual and note if your position title 

is expressly identified in the procedure. Refer to a current ER Project Organization Chart to identify 

ER position titles and individuals functioning in the position. 

3. Your are responsible for determining and implementing the procedures applicable to your work 

assignments and being familiar with the requirements as they are stipulated by DOE and EPA. 

4. Read the purpose and scope of each appropriate procedure to familiarize yourself with other ER 

Program policies and to determine if the employees you supervise need to implement them. For 

SOPs, read and familiarize yourself with the Field Activity Flow Chart (Attachment A), located in 

LANL-ER-SOP-01.01. 

5. Ensure that the personnel you supervise have access to your manual or ensure that they are issued 

"controlled working copies" of the appropriate procedures. 

6. Follow the directions in the administrative procedure LANL-ER-AP-01.4, Distribution of 

Controlled Documents Prepared for the Environmental Restoration Program, to request "controlled 

working copies" of procedures for your employees. 

7. Follow the guidelines in the administrative procedure LANL-ER-AP-01.5, Revision or Interim 

Change of Environmental Program Controlled Documents, to initiate interim changes or revisions 

to procedures. 

8. For the Quality Program Plan (QPP), obtain or access the Administrative and Quality Procedures 

manual which contains instructions that implement many of the QPP requirements. Review the 

contents of the QAPjP for RCRA Facility Investigations. This document provides the framework 

and guidance for preparing operable unit (OU) specific project plans. 

9. For questions regarding the Mixed Waste Disposal Facility (MWDF) Quality Assurance Plan, 

contact Doug Pippin at 667-3358. 

10. Request unmarked copies of forms by contacting Yvonne Gibson, the Controlled Document 

Custodian (CDC), at 665-6498. 

11. To request unmarked copies of Chain of Custody/Request for Analysis forms located in LANL

ER-SOP-01.4, by contacting CST-9, MS K484, 665-8742. 

12. Please return your manual to the Controlled Document Custodian, RPF MS M707, if you 

leave or are no longer doing work for the program. Do Not transfer your controlled manual 

without frrst contacting the CDC. 



Los Alamos National Laboratory 
Environmental Restoration Project 

General Instruction Sheet for Handling Documents from the 
Controlled Document Custodian 

Please perform the followin£: 

1. Return your signed Receipt acknowledgment form by the date indicated on the form. 

5/23/97 
Page 1 

2. Review the title and table of contents of each procedure in the manual and note if your position title is 
expressly identified in the procedure. Refer to a current ER Project Organization Chart to identify EK 
position titles and individuals functioning in the position. 

3. Your are responsible for determining and implementing the procedures applicable to your work 
assignments and being familiar with the requirements as they are stipulated by DOE and EPA. 

4. Read the purpose and scope of each appropriate procedure to familiarize yourself with other ER Program 
policies and to determine if the employees you supervise need to implement them. For SOPs, read and 
familiarize yourself with the Field Activity Flow Chart (Attachment A), located in LANL-ER-SOP-
01.01. 

5. Ensure that the personnel you supervise have access to your manual or ensure that they are issued 
"controlled working copies" of the appropriate procedures. 

6. Follow the directions in the administrative procedure LANL-ER-AP-01.4, Distribution of Controlled 
Documents Prepared for the Environmental Restoration Program, to request "controlled working copies" 
of procedures for your employees. 

7. Follow the guidelines in the administrative procedure LANL-ER-AP-01.5, Revision or Interim Change of 
Environmental Program Controlled Documents. to initiate interim changes or revisions to procedures. 

8. For the Quality Program Plan (QPP), obtain or access the Administrative and Quality Procedures manual 
that contains instructions that implement many of the QPP requirements. Review the contents of the 
QAPP for RCRA Facility Investigations. This document provides the framework and guidance for 
preparing operable unit (OU) specific project plans. 

9. For questions regarding the Mixed Waste Disposal Facility (MWDF) Quality Assurance Plan, 
contact Doug Pippin at 667-3358. 

10. Request unmarked copies of forms by contacting Daleen Hendrickson, the Controlled Document 
Custodian (CDC). at 665-1402. 

11. To request unmarked copies of Chain of Custody/Request for Analysis forms located in LANL-ER-SOP-
01.4, by contacting CST-9, MS K484, 665-8742. 

12. Please return your manual to Daleen Hendrickson the Controlled Document Custodian (CDC), RPF 
MS M707, if you leave or you are no longer doing work for the program. Do Not transfer your 
controlled manual without first contacting the CDC. 

13. Please file all Interim Change Notices at the very front of the procedure. 



Table of Contents 
May 23, 1997 
Page 1 of 2 (Volume I) 

Los Alamos National Laboratory 
Environmental Restoration Program 

STANDARD OPERATING PROCEDURES 

General Instructions 

Procedure Numbers 

LANL-ER-SOP-01.01,RO 
(ICN #011) 
LANL-ER-SOP-01.01,RO 
LANL-ER -SO P-O 1.02,RO 
LANL-ER-SOP-01.03,R1 
LANL-ER-SOP-01.04,R3 
LANL-ER-SOP-01.05,RO 
LANL-ER-SOP-01.06,R1 
LANL-ER-SOP-01.07 ,RO 

LANL-ER-SOP-01.08,RO 
LANL-ER -SO P-O 1.1 O,RO 
LANL-ER-SOP-01.11,RO 

LANL-ER-SOP-03.01,R1 
(ICN #006) 
LANL-ER-SOP-03.01,R1 
LANL-ER-SOP-03.02,R1 
LANL-ER-SOP-03.04,RO 
LANL-ER-SOP-03.05,RO 
LANL-ER-SOP-03.06,RO 
LANL-ER-SOP-03.07 ,RO 

LANL-ER-SOP-03.08,RO 
LANL-ER-SOP-03.09,RO 
LANL-ER-SOP-03.10,RO 
LANL-ER-SOP-03.11,RO 
LANL-ER-SOP-03.12,RO 

TABLE OF CONTENTS -VOLUME I 

Dated May 23, 1997 

GENERAL INSTRUCTIONS 

Interim Change Notice (ICN #011) General Instructions for Field 
Investigations 
General Instructions for Field Investigations 
Sample Containers and Preservation 
Handling, Packaging, and Shipping of Samples 
Sample Control and Field Documentation 
Field Quality Control Samples 
Management of Environmental Restoration Project Wastes 
Operational Guidelines for Taking Soil and Water Samples in 
Explosive Areas 
Field Decontamination of Drilling And Sampling Equipment 
Waste Characterization 
Radioactive Waste Management for ER Project Field Operations 

RECONNAISSANCE/FIELD SURVEYS 

Interim Change Notice (ICN #006) Land Surveying Procedures 

Land Surveying Procedures 
General Surface Geophysics 
Petrography 
Determination of Volume Constituents in Thin Sections of Rocks 
Fracture Characterization 
Characterization of Lithologic Variation Within the Rock 
Outcrop of a Volcanic Field 
Geomorphic Characterization 
Geologic Mapping of Bedrock Units 
Trenching and Logging 
Coordination and Evaluation Geodetic Surveys 
Field and Laboratory Notebook Documentation for Environmental 
Restoration Earth Science Studies 



Procedure Numbers 

LANL-ER-SOP-04.01,R1 
LANL-ER-SOP-04.04,RO 

LANL-ER-SOP-05.01,R1 
LANL-ER-SOP-05.02,RO 
LANL-ER-SOP-05.03,RO 

6.0 

LANL-ER-SOP-06.01,RO 
LANL-ER-SOP-06.02,RO 
LANL-ER-SOP-06.03,RO 
LANL-ER-SOP-06.04,RO 
LANL-ER-SOP-06.05,RO 
LANL-ER-SOP-06.06.RO 

LANL-ER-SOP-06.09,RO 
(ICN #007) 
LANL-ER-SOP-06.10,RO 
LANL-ER-SOP-06.11,RO 
LANL-ER-SOP-06.13,RO 
LANL-ER -SOP-06.14,RO 
LANL-ER-SOP-06.15,RO 
LANL-ER -SOP-06.16,RO 
LANL-ER -SOP-06.17 ,RO 
LANL-ER -SOP-06.18,RO 

LANL-ER-SOP-06.19,RO 
LANL-ER -SOP-06.21 ,RO 
LANL-ER-SOP-06.22,RO 
LANL-ER-SOP-06.23,RO 

LANL-ER-SOP-06.24,RO 

LANL-ER-SOP-06.25,RO 
LANL-ER-SOP-06.26,RO 
LANL-ER -SOP-06.28,RO 
LANL-ER-SOP-06.29,RO 

Table of Contents 
May 23, 1997 
Page 2 of 2 (Volume I) 

DRILLING, EXCAVATING, SAMPLING AND LOGGING 

Drilling Methods and Drill Site Management 
General Borehole Logging 

WELL INSTALLATION/DEVELOPMENT AND 
WATER SAMPLING TECHNIQUES 

Monitor Well Construction 
Well Development 
Monitor Well and RFI Borehole Abandonment 

SAMPLING TECHNIQUES 

Purging of Wells for Representative Sampling of Groundwater 
Field Analytical Measurements of Groundwater Samples 
Sampling for Volatile Organics 
Sampling Commercial/Municipal/Domestic Wells 
Soil Water Samples 
Tensiometer (Soil Suction Monitor) Installation and 
Measurement 
Interim Change Notice (ICN #007) Spade and Scoop Method for 
Collection of Soil Samples 
Hand Auger and Thin-Wall Tube Sampler 
Stainless Steel Surface Soil Sampler 
Surface Water Sampling 
Interim Change Notice (ICN #009) Sediment Material Collection 
Coliwasa Sampler for Liquids and Slurries 
Thief Sampler for Dry Powders or Granules 
Trier Sampler for Sludges and Moist Powders or Granules 
Collection of Sand, Packed Powder, or Granule Samples Using the 
Hand Auger 
Weighted Bottle Sampler for Liquids and Slurries in Tanks 
Volatile Organic Sampling Train 
Canister Sampling for Organics EPA Method T0-14 
Measurement of Gamma-Ray Fields Using a Sodium Iodide 
Detector 
Sample Collection From Split-Spoon Samplers and Shelby Tube 
Samplers 
Total Suspended Particulate Air Sampling 
Core Barrel Sampling for Subsurface Earth Materials 
RO-Chip Sampling of Porous Surfaces 
Single Stage Sampling For Surface Water Run-Off 
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LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL RESTORATION PROGRAM 

May 11, 1994 
Page 1 of 1 

STANDARD OPERATING PROCEDURES 

GENERAL INSTRUCTIONS 

1. Please read and familiarize yourself with the Purpose and Scope of each section 

and the Field Activity Flow Chart (Attachment A), located in LANL-ER-SOP-

1.01 ,RO. 

2. Ensure that the personnel you supervise have access to your manual or ensure 

that they are issued "controlled working copies" of appropriate procedures. 

3. Follow the directions in the administrative procedure LANL-ER-AP-01.4, RO, 

Distribution of Controlled Documents Prepared for the Environmental 

Restoration Program, to request controlled working copies of procedures for 

your employees. 

4. Follow the guidelines in the administrative procedure LANL-ER-AP-01.5,RO, 

Revision or Interim Change of Environmental Program Controlled Documents, to 

initiate interim changes or revisions to procedures. 

5. Request unmarked copies of the Chain of Custody/Request for Analysis form 

located in LANL-ER-SOP-01.4, R1 by contacting John Miglio at CST-9, MS 

K484, 665-8742. 

6. Request unmarked copies of all other SOP forms by contacting the Controlled 

Document Coordinator (Renee Archuleta) at EM/ER, MS M707, 665-6498. 

7. PLEASE return your manual to the Document Control Coordinator for EM/ER, if 

you leave or are no longer conducting work for the ER Program. 

8. Contact the Controlled Document Coordinator before you transfer your 

controlled manual to another person. 
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General Instructions for Field Investigations 

1.0 PURPOSE 

The purpose of this procedure is to provide an overview of instructions regarding 
activities to be performed before, during, and after field investigations. These activities 
and associated Standard Operating Procedures (SOPs) are shown in the Field Activity 
Flow Chart in Attachment A. 

2.0 SCOPE 

2.1 Applicability 

This procedure will be used by all site workers for all Environmental Restoration 
(ER) program field operations. 

2.2 Training 

All site workers will document on the SOP Training Documentation Check List 
(Attachment B) that they have read and understand this procedure, other 
procedures in Section 1.0, General Instructions, and other appropriate SOPs. 

3.0 DEFINITIONS, RESPONSIBILITIES, AND ACRONYMS 

A. Operable Unit Project Leader (OUPL): Responsible for all Resource 
Conservation and Recovery Act (RCRA) investigations concerning the 
assigned OU, ensuring site workers are trained, readiness reviews 
performed, and appropriate regulators, Department of Energy (DOE) and 
LANL offices are informed of sampling events. 

B. Field Team Leader (FTL): Responsible for implementing the Sampling and 
Analysis Plan (SAP) and the project specific Quality Assurance Project Plan 
(QAPjP), ensuring that site workers have the required Health and Safety 
(HS) training, and assisting the OUPL in ensuring that training to applicable 
SOPs is accomplished. 

C. Radiation Protection Technician: Responsible for monitoring radiation levels 
onsite. The Radiation Protection Technicians are trained Health Physics 
Operations (HS-1 group or approved designee) personnel. 

D. Industrial Hygienist: Responsible for monitoring industrial hygiene 
conditions affecting site worker health and safety. Industrial hygienists are 
trained Industrial Hygiene (HS-5 group or approved designee) personnel. 
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E. Health and Safety Project Leader (H&SPL): The H&SPL is responsible for 

reviewing the OU-specific H&S Plan to determine if all requirements for the 

health and safety of site workers, Laboratory personnel, and contractors are 

addressed. 

The H&S PL coordinates withER, HS-1, Occupational Medicine Group 

(HS-2), Safety and Risk Assessment Group (HS-3), and HS-5 for resources 

for the implementation of the requirements of the H&S plan. 

F. Site Safety Officer (SSO): HS-5 personnel (or their approved designee) 

responsible for worker health and safety; for example, ensuring that 

assigned workers are physically fit, that the required safety practices are 

observed, and that workers are monitored for health protection on site. (See 

Annex Ill, Section· 5, IWP for functional reporting). 

G. Field Team Members (FTM): May include Los Alamos National Laboratory 

(LANL) personnel, contractors, and subcontractors. They will be responsible 

for safely conducting the assigned field work in a manner that collects 

technically valid and legally defensible data. 

H. Site Worker: Summary term for all of the above referenced individuals. 

I. Technical Team Leader (TTL): Responsible for his/her team's involvement 

with integrating the team's technologies and methodologies, both new and 

existing, into the ER Program, including ensuring appropriate training is 

obtained. 

J. HAZCAT: Hazard Categorization: A set of simple field procedures that 

enhances the safe handling and legal transportation of unknown materials. 

It does not take the place of a full laboratory analysis. The use of HAZCAT 

procedures will determine the correct Department of Transportation (DOT) 

shipping category for a sample. 

K. Radiological Screening: A set of radiological measurements to be made 

prior to shipment of materials off site. 

L. SCF: Sample Coordination Facility 

M. SCF Coordinator: Responsible for coordinating the ER program's sample 

collection activities and sample analysis. 



LANL-ER-SOP-1.01 I RO 
Page 4 of 14 

N. Exclusion Zone: The Exclusion Zone is considered to be the area onsite of 
highest potential for hazardous material exposure, into which access is 
restricted. 

0. Contamination Reduction Zone: The Contamination Reduction Zone (CRZ) 
is designed to eliminate the spread of contaminated materials between the 
Exclusion and Support Zones on-site. A CRZ will be established around 
each Exclusion Zone so that the Exclusion Zone is completely isolated from 
the Support Zone. 

P. Support Zone: The Support Zone includes those areas on-site outside the 
Exclusion and Contamination Reduction Zones and is considered to be the 
area of minimal potential risk of exposure to hazardous materials. 

Q. Analytical Levels Appropriate to Data uses: 

Level I- Total organic or inorganic vapors are detected using portable 
instruments such as Photoionization Detectors (PIDs). Field test kits for 
metals are also included in this level. 

Level II- A variety of organics are detected using a field Gas 
Chromatograph, inorganics are detected with field instruments including 
Atomic Absorption Spectrophotometer and X-ray Fluorescence 
Spectrophotometer. The analysis provides tentative analyte specific 
identification. 

Level Ill -Organic and inorganic compounds are determined using EPA 
procedures other than Contract Laboratory Program (CLP) and can be 
analyte specific. 

Level IV - Pertains to non-conventional parameters and may include 
modification of existing methods. The detection limits are method-specific. 

4.0 BACKGROUND AND/OR CAUTIONS 

N/A 

5.0 EQUIPMENT 

N/A 
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A. The OUPL or OUPL designee will conduct a readiness review meeting 
before field events that implement RFI sampling plans. The attendees will 
be, at a minimum, and as appropriate, the following site workers: 

• FTL and field team managers, if appropriate, 
• Industrial Hygienist, 
• H&SPL 
. sso 
• TTL(s), and 
• SCF Supervisor. 

If individuals in the positions above are unable to attend, a designee should be 
present. 

The readiness review meeting will, at a minimum, ensure that 

• appropriate site workers are scheduled and available, 

• applicable plans and procedures for use during field events are 
assembled, 

• sample containers, labels, and documentation material (e.g., forms, 
pens, tape, etc.) are accessible, 

• appropriate analytical laboratories are notified and prepared for 
incoming samples, 

• equipment is available for sampling event, and 

• responsibilities applicable to specific subject areas (i.e., H&S, SOPs, 
etc.) are evaluated and that supplies and equipment are obtained by 
appropriate individuals. 

• attendance at readiness review meetings will be documented 
(Attachment C is an example of an attendance form). 

Additionally, appropriate regulators, DOE personnel, and LANL offices will be 
invited to attend. 
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B. Site workers will review the procedures presented in this document as well 
as all other Section 1.0, General Instructions, Standard Operating 
Procedures (SOPs). In addition, site workers will review SOPs, SAPs, and 
H&S Plans that are specific to the field effort. 

C. The OUPL is responsible for contacting LANL divisions, subcontractors, and 
regulatory agencies. The ER Community Relations TTL is informed of the 
intent to mobilize for a an RFI so that he/she will be prepared to answer 
media questions. Field materials are organized and carefully loaded for 
transportation to the site, and site workers prepare to mobilize to the site. 

6.2 Mobilization to the Site 

A. Once on site, separate areas may be designated by the FTL, with SSO 
approval, for operations management and analytical needs. These may 
include but are not limited to the following: 

1 . Data Management Area: A central area that is sheltered from weather 
will be set up in the support zone for temporarily retaining all 
documentation generated during the field effort until requested by the 
OUPL. 

2. Sample Management Area: An area that is sheltered from weather may 
be set up in the support zone. All sampling equipment for the field event 
will be stored here when not in use, (this includes spare sample 
containers, identification labels, coolers, field screening equipment, etc.). 
In addition to sampling equipment, samples will be handled in this area 
after screening results have been received. Samples will be stored here 
until they can be sent to the SCF to ensure that chain of custody is not 
broken .. 

3. Screening Area: An area sheltered from weather that is used for the 
purpose of rapidly field screening sample material for radiological and 
chemical contamination using analytical Levels I, II, and V. This area can 
be provided in the field by EM-9 and may be located in the contamination 
reduction zone. All samples, decontaminated sampling equipment, and 
materials will be stored here until screening results have been received. 
Samples will be handled at this location to reduce the potential of 
contamination from the surface of the container. In addition, excess 
media (soil, cores, sediment, biota, etc.) will be stored in this area until 

· screening results have been received and media can be transferred to 
the curation staging area or disposed of as waste. 

4. Curatjon Staging Area: A specified area in the support zone that is 
sheltered from the weather and is used to temporarily store excess media 
that meets curation criteria as defined in the SOPs in Section 12.0, 
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Curatorial Management Activities, and that may be used in future 
analyses. The media will be transferred to a permanent curation storage 
facility from this area. This area will be provided by EES. 

5. Field Analytical Laboratory: An area designated for analyzing samples 
may be set up in the support zone. This area will be sheltered from the 
weather and will contain field analytical instruments. This area will be 
provided by EM-9 .. The function of this laboratory is to provide on-site 
analytical capabilities up to Level Ill Analysis. 

6.3 Data Collection Activities 

A. One copy of all LANL-ER-SOPs in Section 1.0, General Instructions, will be 
kept on site in the data management area at all times, and will be made 
available to all site workers. All site workers must have documented on the 
SOP Documentation Check List (Attachment B) that they have read and 
understand these procedures. 

B. FTL or designee will conduct daily by reviewing the site-specific Health and 
Safety Plan. All site workers will attend as well as any subcontractors 
participating in any part of the field effort. 

C. Calibrate equipment in accordance with procedures described in the site
specific SAP, LANL ER SOPs, or in the equipment instruction manual. 

D. Document all activities relating to the progress of the RFI. The following 
mandatory forms are provided by the SCF and will be used for field 
documentation and sample identification, and will be completed daily. See 
LANL-ER-SOP-01.04, Sample Control and Field Documentation, for specific 

information to be included on these documents. 

1 . Daily Activity Log: The FTL is responsible for completing this log and will 
record all information pertinent to the investigation on it. 

2. Unigue Sample Identification (ID) Number Stickers: A sheet of sample ID 
number stickers will be provided for each sample collected. Each sheet 
will have at least ten sample stickers with identical numbers. The 
number series will be unique to each sheet of sample stickers and, 
therefore, will be unique for each sample. All sample control will be 
through the unique ID number. 

3. Sample Labels: Preprinted sample labels provide sample information. A 
sample label will be attached to every sample that is collected. The SCF 
will accept only those samples with affixed sample labels. 
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4. Sample Collection Log: A Sample Collection Log will be completed for 
every sample suite collected. All information pertaining to specific 
samples in a suite is recorded on this log. 

5. Chain-of-Custody/Reguest for Analysis Forms: A Chain-of
Custody/Request for Analysis form will accompany every sample(s) and 
every shipment of samples to the SCF in order to establish the 
documentation necessary to trace sample possession from the time of 
collection to final disposition. The SCF will accept only those samples 
accompanied by a Chain-of-Custody/Request for Analysis Form. 

6. Custody Seals: A custody seal will be placed over the lid of each sample 
container. For 40 millimeter vials, the seal will not be placed over the 
septa; instead, wrap the seal horizontally around the bottle and lid. 
Binding tape will be placed around the sample shipping-container, and a 
custody seal will be placed over the binding tape. Custody seals will be 
signed and dated by a member of the sampling team. 

E. Field documentation will be submitted daily to the field files located in the 
Data Management Area. Data will be reviewed daily by the FTL, and 
signed, as appropriate. 

F. A representative portion of the media collected will be used for Radiological 
and HAZCAT Screening. 

G. Waste generated during the field effort will be managed according to LANL
ER-SOP-1.06, Management of Aft-Generated Waste. For general questions 
pertaining to waste handling, contact EM-7, at 665-4000. 

6.4 Sample Media Evaluation 

A. Where an on-site screening area is available, a representative portion of the 
media collected will be screened before the samples are preserved (See 
LANL-ER-SOP-01.02, Sample Containers and Preservation) and delivered 
to the SCF for packaging and shipment to the designated laboratory(ies) 
(See LANL-ER-SOP-01.03, Handling, Packaging and Shipping of 
Samples). 

If the samples are not screened on site, the sample will be preserved in the 
Contamination Reduction Zone and sent to the SCF promptly after collection 
and will be screened for radioactive and hazardous constituents at the 
facility. After the samples are screened, they will be packaged and shipped 
to designated laboratory(ies). 

B. If the screening results indicate that the excess material meets the curation 
criteria, it will be packaged and temporarily stored at the curation staging 
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area on-site until it can be transferred to a permanent curation storage 

facility. If curation is unnecessary or if it does not meet curation criteria, the 

excess material will be dealt with as waste per LANL-ER-SOP-1.06, 

Management of RFI-Generated Waste. 

C. The designated laboratory receiving the samples will analyze the samples 

and report the results to the SCF. The SCF will validate the data and 

transfer the results to the OUPL. These results will used in determining 

further corrective actions. 

D. The OUPL is responsible for ensuring that copies of all records and data 

generated as a result of the field investigation and readiness review are sent 

to the ER Records Processing Facility per LANL-ER-AP-2.01, Procedure for 

Environmental Restoration Records Management. 

7.0 REFERENCES 

LANL-ER-AP-2.01, Procedure for Environmental Restoration Records Management 

LANL-ER-SOP-1.01, General Instructions for Field Personnel 

LANL-ER-SOP-1.02, Sample Containers and Preservation 

LANL-ER-SOP-1.03, Handling, Packaging, and Shipping 

LANL-ER-SOP-1.04, Sample Control and Field Documentation 

LANL-ER-SOP-1.05, Field Quality Control 

LANL-ER-SOP-1.06, Management of AFt-Generated Waste 

8.0 RECORDS 

Readiness Review Attendance Documentation 

SOP Training Documentation Check List 

9.0 ATTACHMENTS 

Attachment A - Field Activity Flow Chart 
Attachment B - SOP Training Documentation Check List 

Attachment C - Readiness Review Attendance Form 
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Los Alamos National Laboratory 
Environmental Restoration SOP Training Documentation Check List 

Date: ________ _ 

Technical Area ---------------

Operable Unit --------------

Signature of FTL: -------------

Site Work Plan:---------------

Sheet 

Your initials next to a procedure indicates that you have read and understood the procedure. 

-----j=@P-1.~enerM.ruct~;.,r F~est1ts J2 
---'.50P-1 ~amp tain~OO Prebfrv'atlon lS 
__ SOP-1.03, Handling, Packaging, and Shipping of Samples 

__ SOP-1.-04, ~ ~n~@lfjeld ~~ntation 

_so~~. Fi~~~ples@[F[F~ ©[g 
_ s~ .. ~V)of RFU~erat~i"~ ~ rM 

@!Rf0@0[M~[b lF@!Rf W@lUJ!Rf lUJ~rg 
Additional procedures: 

Name: 

Signature: 

Date: 

Employer: 

of 
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Los Alamos National Laboratory Environmental Restoration 
READINESS REVIEW MEETING ATTENDANCE FORM 

Page 1 of __ 

SUBJECT: -----------------------------------------------

OBJECTIVE(S): --------------------------------------------

Meeting conducted by: 

Print Name Signature Date 

r---1 't""\ r7 r-\ ,..., ,..., ....-- ,.., ...---. 

PRINTED NAME ~ ~~ lN{AJ I ~~ANJb{YJ/lj2 PHONE 

/MS -

cc (6) rNl ii &©1L 1LG5J~ /MS -
~[Rl [p)[Rl(Q)@[Rl~~ (Q) [F [F ~©a_ 

«®®~Q~~~1'» u@ @~u~~~ -
(Q)[Rl~@~[N]~[L [F(Q)[Rl W©lUJlRl ~~ 

/MS -

/MS -
/MS -
/MS -
/MS -
/MS -
/MS -
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Sample Containers and Preservation 

1.0 PURPOSE 

This procedure describes specific requirements for sample containers, preservation 
techniques and holding times as specified by field regulations and guidance documents. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all Environmental Restoration (ER) activities 
involving the collection and preservation of samples that will be shipped to the Los 
Alamos National Laboratory Sample Coordination Facility (SCF) for subsequent 
chemical or physical testing. 

2.2 Training 

The Field T earn Leader (FTL) is responsible for the implementation of this 
procedure and the FTL and field team members must document that they have 
read and understand this procedure and the other procedures in Section 1.0, 
General Instructions. 

3.0 DEFINITIONS/ACRONYMS 

A. ASTM: American Society for Testing and Materials 

B. CLP: Contract Laboratory Program 

C. DOT: U.S. Department of Transportation 

D. EPA: U.S. Environmental Protection Agency 

E. Holding time: The elapsed time between sample collection and initiation of laboratory 
analysis. The holding time is from date of sampling to date of analysis, not the date the 
designated laboratory receives the sample. 

F. lATA: International Air Transport Association 

G. RCRA: Resource Conservation and Recovery Act 

H. RFI: RCRA Facilities Investigation 

I. SCF: Sample Coordination Facility 

J. SW-846: EPA approved test methods for Solid Waste identified in EPA-SW-846. 
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K. TCLP: Toxicity Characteristic Leaching Procedure (Method 1311 ), which is a codified_."' 
(40CFR Parts 261, 264, 265, 268, 271, and 302) procedure. 

4.0 BACKGROUND AND/OR CAUTIONS 

The use of specific types of sample container and preservation techniques is mandatory 
for hazardous site investigations because the integrity of any sample is diminished over 
time. Physical factors (light, pressure, temperature, etc.), chemical factors (changes in pH, 
volatilization, etc.), and biological factors may alter the original quality of the sample. 
Because the various target parameters are uniquely altered at varying rates, distinct 
sample containers, preservation techniques, and holding times have been established to 
maintain sample integrity for a reasonable and acceptable period of time. 

The volume of sample collected should be sufficient to perform all the required analyses, 
plus an additional amount to provide for any quality control needs, split samples, or repeat 
examinations. The volumes, preservatives, and holding times listed in Attachments A 
through Fare the EPA requirements. Since the SCF operated by EM-9 will be either 
performing the analyses or making arrangements for the analyses, sampling schedules 
and sample needs must be coordinated with the SCF prior to sampling. 

All proposed ER Program sampling plans are reviewed at the SCF for adherence to 
sampling protocols mandated by all applicable EPA regulations and analytical methods. 
The Sampling and Analysis Plan (SAP) will address the proper analytical protocol. 
SW-846 provides test procedures and guidance which are recommended for use in 
conducting the evaluations and measurements needed to comply with the RCRA (Public 
Law 94-850). These methods are approved by EPA to satisfy the data requirements of 40 
CFR 120-270. The topics of concern include the sampling schedule, proper sample sizes 
and containers, correct preservation techniques, chain-of-custody requirements, and 
transportation of samples to the SCF. Appendix 0 of the Los Alamos National Laboratory 
Installation Work Plan details the duties of the SCF. 

5.0 EQUIPMENT 

Equipment needed to implement this procedure is listed on the Equipment and Supplies 
Check List for Sample Containers and Preservation (Attachment G). 

6.0 PROCEDURE 

A. Contact the SCF for guidance and assistance in obtaining the proper sample 
containers and preservatives. 

B. Refer to an Operable Unit (OU)-specific SAP for site-specific procedures for sample 
containers and preservation. In addition, follow the protocols established in EPA's 
SW-846, Test Methods for Evaluation of Solid Waste. 
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C. Record all pertinent comments and any deviations on the Daily Activity Log per LANL
ER-SOP-01.04. 

D. Contact the SCF for guidance and acquisition of the proper sample containers. 

1. Identify the containers required for analysis by matrix as shown in Attachments 
A through F (for example, amber glass, narrow-mouth bottles for polychlorinated 
biphenyl [PCB] analysis of water samples). 

a. Based on information in the SAP, choose a sample container that is 
nonreactive with the sample and the particular analytical parameter to be 
tested. 

b. Use glass or fluorocarbon resin containers with samples analyzed for 
organic compounds to prevent the introduction of extraneous organic 
compounds, such as those that might be leached from plastic containers. 

c. The rigid plastic screw caps for the bottles must be Teflon' lined to prevent 
contamination of the sample. 

2. Calculate and order the number of each type of container required by including 
duplicates and blanks with the number of investigative samples specified in the 
OU-specific SAP. 

3. Acquire a sufficient number of containers to ship the proper sample volume. For 
example, Department of Transportation (DOT) and International Air Transport 
Authority (lATA) regulations limit the size of a sample container to 16 oz if the 
contents may include hazardous materials. In this case, two 500-ml or four 250-
ml containers would be required to ship a 1-liter fluid sample. 

4. Adhere to DOT regulations for on-site transfer of samples to the SCF over 
public-access roads. Refer to SOP-01.03, Handling, Packaging, and Shipping 
of Samples, for additional information. 

6.1 Containing Procedures 

A. If soil, sludge or wastes are submitted to the laboratory in containers other than 
those in which they were collected, the container should be glass, wide mouth 

bottles with a Teflon' cap liner. For specific methods, see Attachment D. 

B. If soil samples are submitted to the laboratory in the sample equipment in which 

they were collected, the container must have the end covered with Teflon' or 
aluminum foil, have a plastic cap placed over the end, and have the cap taped 
in place. This procedure reduces the chance for loss of moisture or volatile 
organic compounds (VOCs). 
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C. The type and size of container used for water samples and aqueous waste 
samples varies based on the type of analysis to be performed. Refer to 
Attachments A and B for specific information on water sample containers and 
Attachment C for information on aqueous waste sample containers. 

D. Sample containers received from SCF will be precleaned to EPA specifications 
before they are sent to the site. A certificate of cleanliness will be retained by 
the SCF, with a copy provided with the containers. 

6.2 Sample Preservation 

A. Regardless of the sample type or container, unless site-specific guidelines state 
otherwise, samples collected for chemical analysis should be preserved by 
placing them in an insulated container (cooler) and maintained on ice (ice in 
bags or chemical "blue" ice) at 4° Centigrade (C). 

B. Avoid freezing the sample by wrapping it in bubble pack to isolate from the 
"blue" ice. 

C. Containers for water samples and aqueous waste may arrive at the OU site from 
the SCF with the proper type and amount of preservatives in them. If so,· do not 
prerinse or overfill. 

D. If on-site preservation of aqueous samples is necessary, tt'le proper reagents 
should be provided to field team members in an easily usable form that can be 
added at the time of sampling. Reagents that are designated as hazardous by 
the DOT Hazardous Materials Table, Title 49 Code of Federal Regulations 
(CFR) 172.101, are shipped pursuant to the appropriate DOT regulations. 

E. If using an acid or base preservative, check the pH adjustment with pH paper. 

F. Preservation required for the specific analyses requested for aqueous samples 
may be determined by using Attachments A through C, or by consulting the 
referenced documents. 

G. Solid sediment and solid waste for chemical analysis will always be preserved 
on ice to 4°C. See Attachments D through F. 

H. A sufficient amount of ice should be brought to the field to ensure proper sample 
cooling immediately following collection. A temperature of 4°C must be 
maintained until the samples arrive at the SCF. 

I. The temperature shall be checked and recorded at the laboratory to determine if 
preservation has been accomplished. 
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A. Analyze samples as soon as possible after collection. 

B. Some parameters are required to be analyzed in the field (refer to Attachment 
A). 

C. Allowable holding times are listed and are the maximum times that samples are 
considered valid, based on available guidance (see Attachments A through F). 

D. The OU-specific maximum holding times will be listed in the RFI Workplan. 

E. Holding times for SW-846 methods start when the sample is collected. Both the 
sampler and the laboratory use this time/date. 

F. Holding times for the Contract Laboratory Program (CLP) methods for the 
samples is the day of collection. The laboratory date is date received at the 
designated laboratory. Delayed shipping will result in missed holding time for 
the data. Transfer the samples to the SCF as soon as possible. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be 
reviewed before field operations commence: 

LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-SOP-02.07, General Equipment Decontamination 
LANL-ER-SOP-06.03, Sampling for Volatile Organics 

Title 40 CFR Part 261 

Title 49 CFR Part 172.1 01 

EPA (U.S. Environmental Protection Agency), 1982. "Handbook for Sampling and 
Sample Preservation of Water and Wastewater." Report EPA-600/4-82-029. Washington, 
D.C. 

EPA (U.S. Environmental Protection Agency), 1983. "Methods for Chemical Analysis of 
Water and Wastes." Report EPA-600/4-79-020. Washington, D.C. 

EPA (U.S. Environmental Protection Agency), 1983. "Manual of Groundwater Quality 
Sampling Procedures." Report EPA/600/2-81-160. Washington, D.C. 

EPA (U.S. Environmental Protection Agency), 1986. "Test Methods for Evaluating Solid 
Waste." Report EPA-SW-846. Washington, D.C. 
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EPA (U.S. Environmental Protection Agency), 1985. "Practical Guide for Groundwater 

Sampling." Report EPA/600/2-85/104. U.S. Government Printing Office, Washington, D.C;".''" 

EPA (U.S. Environmental Protection Agency), 1986. "RCRA Groundwater Monitoring 

Technical Enforcement Guidance Document." Document OSWER-9950.1. U.S. 

Government Printing Office, Washington, D.C. 

EPA (U.S. Environmental Protection Agency) Region IV, 1991. "Environmental 

Compliance Branch Standard Operating Procedures and Quality Assuarance Manual," 

Appendix A, Environmental Services Division, Athens, Georgia 

Korte, Nic, and Peter Kearl, 1985. "Procedures for the Collection and Preservation of 

Groundwater and Surface Water Samples and for the Installation of Monitoring Wells: 

Second Edition." U.S. Department of Energy Report GJ/TMC-08 Technical 

Measurements Center, Grand Junction Project Office, Grand Junction, Colorado 

Williams, M.C., 1990. Handbook for Sample Collection, Preservation, Instrumental 

Techniques. Los Alamos National Laboratory Report LA-11738-M, Los Alamos, New 

Mexico 

8.0 RECORDS 

A. Completed Chain-of-Custody/Request for Analysis Form 

B. Completed Daily Activity Log 

9.0 ATTACHMENTS 

A. Recommendation for Sampling and Preservation of Water Samples According to 

Measurement (Low- to Medium-Contaminant Concentration Samples) 

B. Sampling and Preservation Procedures for RCRA Groundwater Detection Monitoring 

C. Containers for Aqueous Waste Samples 

D. Preservation Plan for Soil/Sediment Samples 

E. Sample Containers for Waste 

F. Preservation Plan for Soil/Sediment Waste Samples 

G. Equipment and Supplies Check List for Sample Containers and Preservation 
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RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMENT<a> 

(LOW TO MEDIUM CONTAMINANT CONCENTRATION SAMPLES) 

Volume 
Requirement Holding 

Measurement millimeter (ml) Containerb·c Preservatived,e Timef,g 

Physical Properties 

Color 50 P,G lceh 48 hrs 

Specific Conductance 100 P,G Ice 24hrs 

Hardness 100 P,G HN03 topH<2 6mos 

Odor 200 Gonly Ice 24 hrs 

pH 25 P,G N/A Determine on site 

Residue 

Filterable 100 P,G Ice 7days 

Nonfilterable 100 P,G Ice 7days 

Total 100 P,G Ice 7days 

Volatile 100 P,G Ice 7days 

Settleable Matter 1000 P,G Ice 48 hrs 

Temperature 1000 P,G N/A Determine on site 

Turbidity 100 P,G Ice 48 hrs 

Metals (except Mercu!Y and Chromium+Ei) 

Dissolved 200 P,G Filter on site 6mos 
HN03 topH<2 6mosi 

Suspended 200 P,G Filter on site 6mos 

Total 100 P,G HN03 to pH<2 6mos 

Chromium+6 200 P,G Ice 24 hrs 

Mercu!Y 

Dissolved 100 P,G Filter 28 days 
HN03 topH<2 

Total 100 P,G HN03 to pH<2 28days 
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RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMENT(•) 

(LOW TO MEDIUM CONTAMINANT CONCENTRATION SAMPLES) 
(Continued) 

Measurement 

Acidity 

Alkalinity 

Bromide 

Chloride 

Chlorine 

Cyanides 

Fluoride 

Iodide 

Nitrogen 

Ammonia 

Nitrogen, Total Kjeldahl 

Nitrate Plus Nitrite 

Nitrat~ 

Nitrite 

Dissolved Oxvaen 

Probe 

Winkler 

Phosphorus 

Orthophosphate, 
Dissolved 

Hydrolyzable 

Volume 
Requirement 

(ml) Containerb.c 

lnoraanics. Nonmetallics 

100 P,G 

100 P,G 

100 P,G 

100 P,G 

200 P,G 

500 P,G 

300 P,G 

100 P,G 

400 P,G 

500 P,G 

100 P,G 

100 P,G 

50 P,G 

300 G bottle and top 

300 G bottle and top 
and store in dark 

50 P,G 

50 P,G 

Preservatived,e 

Ice 

Ice 

None Required 

None Required 

N/A 

Cool4·c Ice 
NaOH to pH> 12 

0.6 g ascorbic acid 

Ice 

Ice 

Ice 
H~04tOpH<2 

Ice 
H~04 topH<2 

Ice 
H~04 topH<2 

Ice 

Ice 

N/A 

Fix on site 

Filter on site, Ice 

Ice 
H~04 topH<2 

Holding 
Timef,g 

14 days 

14 days 

28 days 

28 days 

Detennine on site 

14 days 

28 days 

24 hrs 

28 days 

28 days 

28 days 

48 hrs 

48 hrs 

Detennine on site 

8 hrs 

48 hrs 

28days 
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- RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMEN"fi1 ) 

(LOW TO MEDIUM CONTAMINANT CONCENTRATION SAMPLES) 

Measurement 

Total, Dissolved 

Silica 

Sulfate 

Sulfide 

Sulfite 

BOD 

COD 

Oil and Grease 

Organic Carbon 

Phenolics 

Cyanides 

Coliform, Fecal, and 
Total 

Oil and Grease 

Organic Carbon 

Phenols 

Total Organic Halogen 
and Purgeable Aromatics 

Volume 
Requirement 

(ml) 

50 

50 

50 

50 

100 

1,000 

50 

1,000 

25 

500 

1,000' 

250 

1,000 

25 

1,000 

40 

(Continued) 

Containerb.c 

P,G 

Ponly 

P,G 

P,G 

Holding 
Preservatived,e Timef,g 

Filter on site, Ice 24 hrs 
H~04 topH<2 

Ice 28 days 

Ice 28days 

Ice 24 hrs 
2 ml zinc acetate(2N) -

NaOHtopH >9 

P,G 

Ora a nics 

Nl A Determine on site 

P,G 

P,G 

P,G 

P,G 

Ice 

Ice 
H~04topH<2 

Ice 
H~04 topH<2 

Ice 
H2S04 or HCI to pH<2 

Gonly 

P,G 

P,G 

G 

P,G 

G, Teflonn. -lined cap 

G, vial with Teflonn.
lined septum 

Ice 
H~04topH<2 

Ice 
40% NaOH to pH> 12 

0.6 g ascorbic acid 

Ice 
Sterile 

Ice 
H~04 topH<2 

Ice 
H~04 topH<2 

Ice 

Ice 
0.008% Na2~~ 

48 hrs 

28 days 

28 days 

28 days 

28 days 

14days 

6hrs 

28 days 

28 days 

7 days until 
extraction; 40 
days after 
extraction 

14 days 
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- RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENl(a) 

(LOW TO MEDIUM CONTAMINANT CONCENTRATION SAMPLES) 
(Continued} 

Volume 
Requirement 

Measurement (ml) Containerb.c Preservatived,e 

Purgeable Aromatics 40 G, vial with Teflon 'I'M- Ice 
lined septum o.008% Na2s2o3k 

Acrolein and 1,000 G, TeflonTM- Ice 
Acrylonitrile lined septum 0.008% Na2~o3k 

Phenols 1,000 G, TeflonTM·Iined cap Ice 

Benzidines 1,000 G, TeflonTM·Iined cap Ice 
0.008% Na2s2~k 

Phthalate Esters 1,000 G, TeflonTM·Iined cap Ice 
o.oo8% Na2s2o3k 

Nitrosamines 1,000 G, Teflon 'I'M -lined cap Ice 
store in dark 

o.008% Na2s2o3k 

Nitroaromatics and 1,000 G, TeflonTM·Iined cap Ice 
lsophorone 

Polynuclear Aromatic 1,000 G, Teflon 'I'M -lined cap Ice 
Hydrocarbons 

Haloethers 1,000 G, TeflonTM·Iined cap Ice 

Chlorinated 1,000 G, TeflonTM·Iined cap Ice 
Hydrocarbons 

Holding 
Timef,g 

14 days 

14days 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 
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RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMENT<•> 

(LOW TO MEDIUM CONTAMINANT CONCENTRATION SAMPLES) 
(Continued) 

Volume 
Requirement 

Measurement (ml) Containerb.c Preservatived,e 

Tetrachlorodibenzo-p-dioxin 1,000 G, Tef.lon'I'M-Iined cap Ice 

Pesticides and PCBs 

Pesticides and PCBs 1,000 G, Teflon,. -lined cap Ice 

Radiological Tests 

Alpha, Beta and 1,000 P,G HN0:3 to pH<2 
Radium 

Tritium 25 G None 

Isotopic Uranium 500 p HN03 to pH<2 

90Sr 1,000 p HN03 to pH<2 

238Pu 500 P,G HN()3 to pH<2 

239pu 500 P,G HN()3 to pH<2 

137Cs 500 P,G HN()3 to pH<2 

241Am 500 P,G HN()3 to pH<2 

Holding 
Timef,g 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction: 40 
days after 
extraction 

No limit 

No limit 

No limit 

No limit 

No limit 

No limit 

No limit 

No limit 

aMore specific instructions for preservation and sampling are found with each applicable SAP. 
A general discussion about sampling water and industrial wastewater is found in EPA Region IV 
(1991); EPA (1986); and EPA (1985). 

bContainer Types: 
P =Plastic (polyethylene) 
G=Giass 
T = Fluorocarbon resins (PTFE, Teflon,., FEP or PFA) 
PP = Polypropylene 
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cshipping containers (cooling chest with ice or ice pack) should be certified as to the 4"C 
temperature at the time of sample placement into these containers. Preservation of samples 
requires that the temperature of collected samples be cooled to 4"C upon collection of sample 
and during shipment. Field personnel will check the temperature in the container at the time of 
shipping and ice the samples to maintain a cool temperature during shipment. Maximum
minimum thermometers can be placed into the shipping chest to record temperature history. 
Chain-of-custody forms will include the temperature in the container at the time of shipment and 
at delivery to the laboratory in addition to in-transit (maximum) temperature, if available. 

dSample preservation should be performed immediately upon sample collection. For composite 
samples, each aliquot should be preserved at the time of collection. When use of an automated 
sampler makes it impossible to preserve each aliquot, samples may be preserved by cooling to 
4"C until compositing and splitting are completed. 

8When any sample is to be shipped by common carrier or sent through the United States mail, it 
must comply with the DOT Materials Regulations (49 CFR Part 172). The SCF is responsible 
for ensuring compliance. For preservation requirements, the Office of Hazardous Materials, 
Materials Transportation Bureau, Department of Transportation has determined that the 
Hazardous Materials Regulations do not apply to the following material: Hydrochloric acid (HCI) 
in water solutions at concentrations of 0.2~.k by weight or less, with pH less than 2.0 but greater 
than or equal to 1.0. 

tsamples should be analyzed as soon as possible after collection. The times listed are the 
maximum periods that samples may be held and still be considered valid. Samples may be held 
for longer periods only if the permittee, or analytical laboratory, has data on file to show that the 
specific types of samples under study are stable for a longer time and has received a variance 
from the EPA Regional Administrator. 

9Maximum holding time is 24 hours when sulfide is present. Optional testing of all samples with 
lead acetate paper before the pH adjustment will determine if sulfide is present. If sulfide is 
present, it can be removed by adding of cadmium nitrate powder until a negative spot test is 
obtained. The sample is filtered and the pH is adjusted to 12 with NaOH. 

hShipping containers (cooling chest with ice or ice pack) should be verified as to the 4"C 
temperature at the time of sample placement into these containers. Preservation of samples 
requires that the temperature of collected samples be cooled to 4"C upon collection of sample 
and during shipment. Field personnel will check the temperature in the container at the time of 
shipping and ice the samples to maintain a cool temperature during shipment. Chain-of-custody 
forms will include the temperature in the container at the time of shipment and at delivery to 
Laboratory. 

iSamples should be filtered on site immediately, before adding preservative for dissolved metals. 
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iFor samples from nonchlorinated drinking water supplies, concentrated ~S04 should be added 

to lower sample pH to less than 2. The sample should be analyzed within 14 days. 

kShould only be used in the presence of residual chlorine. 

IUse ml volume requirements for water and gram requirements for media other than liquids. 

mNo preservation for media other than water. 
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SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 

DETECTION MONITORING8 

Minimum Volume 

Parameter Required for Analysis (ml) 
Recommended 
Containerb.c Preservatived,e 

Maximum 
Holding Timef,g 

Indicators of Groundwater Contaminationh 

pH 25 T,P,G Field determined None 

Specific 
Conductance 100 T,P,G Field determined None 

Total Organic 4x 15 G, amber, T-lined Ice 28days 

Carbon capf HCitopH<2 

Total Organic 4x 15 G, amber, T-lined Ice, add 7days 

Halogen septa or caps 1.1M sodium 
sulfite 

Groundwater QualitY Characteristics 

Chloride 50 T,P,G Ice 28 days 

Iron 200 T,P Field acidified 6 months 

Manganese to pH <2 with HNOa 

So'iium 

Phenols 500 G lceJH2S04 to pH <2 28 days 

Sulfate 50 T,P,G Ice 28 days 

Drinking Water Characteristics 

Arsenic 500 T,P Total Mgt&~!§ 6 months 

Barium 
Field acidified to 

Cadmium pH <2 with HNOa 

Chromium 500 
6 months 

Dissolved Metals 

Lead T,P 

Mercury 500 T,P Field filtration 6 months 

Selenium T,P 

Silver Dark Bottle Acidify to pH <2 
with HN03 
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SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 

DETECTION MONITORING8 (Continued) 

Minimum Volume 

Parameter 
Required for Analysis Recommended 

(ml, unless noted otherwise) Containerb,c 

Fluoride 300 T,P 

Nitrate/Nitritei 1,000 T,P,G 

Endrin 2,000 T,G 

Lindane 
Methoxychlor 
Toxaphene 
2,4 Dichlorophenol 
2,4,5 Trichlorophenol 

Silvex 

Radium 1 gallon P,G 

Gross Alpha pH <2 With HN03 

Gross Beta 

Coliform bacteria 200 PP, G (sterilized) 

Preservatived,a 

Ice 

Maximum 
Holding Timef ,g 

28days 

lceiH2SO 4 to pH <2 14 days 

Ice 7days 

Field acidified to 6 months 

Ice 6 hours 

Other Groundwater Characteristics of lnteresth 

Cyanide 

Oil and 
Grease 

Semivolatile, 
Nonvolatile 
Organics 

Volatiles 

aReferences: 

250 P,G 
pH>12. 0.6g 
ascorbic acid! 

1,000 G only 
pH<2 

60 T,G 

60 G, T-lined 

Ice, NaOHto 14 days 

28 days 

Ice 14 days 

Ice 14 days 

EPA (U.S. Environmental Protection Agency) 1986. "Test Methods for Evaluating Solid Waste

Physical/Chemical Methods," Report EPA-SW-846 (3rd edition). Washington, D.C. 

EPA (U.S. Environmental Protection Agency) 1983. "Methods for Chemical Analysis of Water 

and Wastes," Report EPA-600/4-79-020. Washington, D.C. 

"Standard Methods for the Examination of Water and Wastewater," 16th edition (1985). 



bContainer Types: 
P =Plastic (polyethylene) 
G =Glass 
T =Fluorocarbon resins (PTFE, Teflon'llol, FEP or PFA) 
PP = Polypropylene 
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cshipping containers (cooling chest with ice or ice pack) should be certified as to the 4"C 
temperature at the time of sample placement into these containers. Preservation of samples 
requires that the temperature of collected samples be cooled to 4"C upon collection of sample 
and during shipment. Field personnel will check the temperature in the container at the time of 
shipping and ice the samples to maintain a cool temperature during shipment. Maximum
minimum thermometers can be placed into the shipping chest to record temperature history. 
Chain-of-custody forms will include the temperature in the container at the time of shipment and 
at delivery to the laboratory in addition to in-transit (maximum) temperature, if available. 

dSample preservation should be performed immediately upon sample collection. For composite 
samples, each aliquot should be preserved at the time of collection. When use of an automated 
sampler makes it impossible to preserve each aliquot, samples may be preserved by coolinq to 
4"C until compositing and splitting are completed. 

8When any sample is to be shipped by common carrier or sent through the United States mail, it 
must comply with the DOT Materials Regulations (49 CFR Part 172). The SCF is responsible 
for ensuring compliance. For preservation requirements, the Office of Hazardous Materials, 
Materials Transportation Bureau, Department of Transportation has determined that the 
Hazardous Materials Reg••lations do not apply to the following material: Hydrochloric acid (HCI) 
in water solutions at concentrations of 0.22% by weight or less, with pH less than 2.0 but greater 
than or equal to 1.0. 

fMaximum holding time is 24 hours when sulfide is present. Optionally, all samples may be 
tested with lead acetate paper_ before the pH adjustment to determine if sulfide is present. If 
sulfide is present, it can be removed by adding of cadmium nitrate powder until a· negative spot 
test is obtained. The sample is filtered and then the pH is adjusted to 12 with NaOH. 

9Based on the requirements for detection monitoring {40 CFR 265.93), the owner/operator must 
collect a sufficient volume of ground water to allow for the analysis of four separate replicates. 

hDo not allow any headspace in the container. 

iFor samples from nonchlorinated drinking water supplies, concentrated H2S04 should be added 
to lower sample pH to less than 2. The sample should be analyzed within 14 days. 

iUse ascorbic acid only in the presence of oxidizing agents. 
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CONTAINERS FOR AQUEOUS WASTE SAMPLES& 

Sample Sample Holding 
Analyte Container Volume Preservativeb,c Time( days) 

Hazardous Substance G vials (2) 40ml Ice 14 
List (HSL) Volatile 

HSL Base/Neutrav AmberG 1 I Ice 7140" 
Acicjd 

HSL Pesticide/PCB AmberG 1 I Ice 7140" 

HSllnorganicf P,G 1 I pH<2,w/HN~ 180 

Non-HSL Metalsil P,G 1 I pH<2,w/HN~ 180 

Cyanide P,G 0.51 pH>11,w/NaOH 14 

pHh P,G N/A None N/A 

Specific Conductivityh P,G N/A None N/A 

TefT1)8ratureh P,G N/A None N/A 

Dissolved Oxygenh G NIA None N/A 

Total Dissolved Solids P,G 0.11 Ice 7 
(TDS) 

Total Suspended Solids P,G 0.11 Ice 7 
(TSS) 

Total Phosphate P,G 1 I Ice, pH<2, w1H2S04 28 

Chloride, SuHate P,G 1 I Ice 28 

Carbonate/ P,G 1 I Ice 14 
Bicarbonatei 

Nitrate P,G 1 I Ice 2 

Hexavalent -P,G 1 I Ice 24 
Chromium 

8 Aeference: 

1. EPA (U.S. Environmental Protection Agency) 1986. "Test Methods for Evaluating Solid 
Waste, • Report EPA SW-846 (3rd edition). Washington, D.C. 

bAll samples, with the exception of those for total metals, will be filtered within four hours of 
sample collection and preservatives will be added to the filtrate as specified. 



CAll samples will be kept at 4"C after arrival at the Laboratory. 
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dThe HSL base/neutral/acid fractions analytical parameters are the HSL semivolatiles. 

8 Extract within 7 days; analysis within 40 days of extraction. 

flncludes cesium, molybdenum, and strontium, which are non-HSL metals, but are analyzed 

using the same methods. 

91ncludes Target Analyte Ust (TAL) Metals 

hField measurements. 

iThese are reported as carbonate and biocarbonate alkalinity. 



LANL-ER-SOP-1.02, RO 
Attachment D 
Page 20 of 27 

PRESERVATION PLAN FOR SOILJSEDIMENT SAMPLES 

Analyte 
SafT1)1e 
Volume 

(ml) 

Volatile Organics 5 

Base/NeutraVAcid 10-30 
Extractable Organics 

Organochlorine 10-30 
Pesticide/ PCB 

HSL lnorgani(:b 200 

Non-HSL MetaJsC 200 

Reactivity 

Chloride 20 

Sulfate 20 

Nitrate 20 

Cyanide 200 

Hexavalent 100 
Chromium 

Sample 
Containerf Method 

Ref. 2 40-mlvial ~ 
with Teflon -lined 
silicon rubber 
septum 

ArmerG, 11 Ref. 3 

AmberG, 11 Ref.4 

P,G, 11 Ref.S 

P, G, 11 SW-846 

AmberG Ret. 6 

G,11 EPA300.od 

G,11 EPA300.od 

G, 11 EPA300.od 

G, 11 Ref. 1 

G, 11 S.M. 312b8 

•Extract within 7 days; analysis within 40 days of extraction. .t 

Preservative 

Ice 

Ice 

Ice 

Ice 
Ice 
Ice 

Ice 

Ice 
Ice 
Ice 
Ice 

Holding 
Time (days) 

14 

7/408 

7/408 

180 

180 

NIA 

NIA 

N/A 

NIA 

14 

1 

bJncludes cesium, molybdenum, and strontium, which are non-HSL metals, but are analyzed 
using the same methods. 

clncludes Target Analyte Ust (TAL) metals 

dSoiVsediments will be leached with laboratory reagent water (20 grams (g) soil to 50 ml water) 
and water extract will be analyzed using the procedure in •Methods for Chemical Analysis of 
Water and Wastes,-1983; EPA 600/4-79-020. 

•SoiVsediment will be leached with laboratory reagent water (5 g soil and 1 00 ml of water) by 
shaking for 2 hours, and the water extract will be filtered and subsequently analyzed. This is in 
accordance with method 3128 in Standard Methods for the Examination of Water and 
Wastewater, 16th Edition, 1985. 

fContainer types: 
P = Plastic (polyethylene) 
G=Giass 
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Ref. 1. Method 9010- "Test Methods for Evaluating Solid Wastes," EPA report EPA-SW-846, 

Office of Solid Waste and Emergency Response, Washington, D.C. 20460, Revised September 

1986. 

Ref. 2. Method 8240- "Test Methods for Evaluating Solid Wastes," EPA report EPA-SW-846, 

Office of Solid Waste and Emergency Response, Washington, D.C. 20460, Revised September 

1986. 

Ref. 3. Method 8270- "Test Methods for Evaluating Solid Wastes," EPA report EPA-SW-846, 

Office of Solid Waste and Emergency Response, Washington, D.C. 20460, Revised September 

1986. 

Ref. 4. Method 8080 - "Test Methods for Evaluating Solid Wastes," EPA report EPA-SW-846, 

Office of Solid Waste and Emergency Response, Washington, D.C. 20460, Revised September 

1986. 

Ref. 5. Method 6010 or 7000 Series Methods - "Test Methods for Evaluating Solid Wastes," 

EPA report EPA-SW-846, Office of Solid Waste and Emergency Response, Washington, D.C. 

20460, Revised September 1986. 

Ref. 6. Method 9010 or 9030 Series Methods - "Test Methods for Evaluating Solid Wastes," 

EPA report EPA-SW-846, Office of Solid Waste and Emergency ResponsJ, Washington, D.C. 

20460, Revised September 1986. 



SAMPLE CONTAINERS FOR WASTEa 

Waste Type 

Photosensitive 
wastes: 1,000 or 
2,000 ml 

Pesticides: 
hydrocarbon 
chlorinated; hydro
carbons; petroleum 
distillates 

Oil wastes 

Strong alkali or 
hydrofluoric acid 

Aqueous waste-
characterization of 
organics 

Solids (sludge, 
soils, and granular) 

aReterences 

Recommended 
Container 

Amber HOPEb or 
amber glass caps 
with TeflonTM liners 
for glass bottles 

Wide-mouth, 
borosilicate glass 
bottles 1,000 or 
2,000 ml 

HOPE bottles, wide 
mouth, 1 ,000 or 
2,000 ml 

HOPE bottles, 
1,000 ml 

Borosilicate glass 
bottles 1,000 or 
2,000 ml 

8-oz wide-mouth 
glass bottle 

1. Title 40 CFR Part 261. 

Closure 

Teflonn& caps for 
HOPE bottles: 
Bakelite 

Bakelite caps with 
Teflonn& liner 

TeflonTM caps 

Teflonn& caps, wide 
mouth 

Caps with TeflonTM 
liner 

Bakelite caps with 
TeflonTM liners 
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Analysis 

Waste 
characterization per 
40 CFR Part 261 

Waste 
characterization per 
40 CFR Part 261 

Waste 
characterization per 
40 CFR Part 261 

Waste 
characterization per 
40 CFR Part 261 

Waste 
characterization per 
40 CFR Part 261 

Waste 
characterization per 
40 CFR Part 261 

2. EPA (U.S Environmental Protection Agency) 1986. "Test Methods for Evaluating Solid 

Waste," Report EPA SW-846 (3rd edition). Washington, D.C. 

b High Density Polyethylene (HOPE). 
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PRESERVATION PLAN FOR SOIUSEDIMENT WASTE SAMPLES 

Sample Sample Holding 
Analyte Container Volume Preservation Time (days) 

HSL Volatile 40 ml vials (2) 5g Ice 14 

TCLP Volatile 40 ml vials (2) 5g Ice 14 

HSL Base/NeutraV AmberG 10-30 g Ice 7/4Qb 
Acid8 

TCLP Semivolatiles AmberG 10-30g Ice 7/4ob 

HSL Pesticide/PCB AmberG 10-30 g Ice 7/4ob 

TCLP Pesticides/ AmberG 10-30g Ice 7/40b 
Herbicides 

HSL lnorganicc P,G 200g Ice 180 

Non-HSL Metalsd P,G 200g Ice 180 

TCLP Metals P,G 200g Ice 180 

Reactivity AmberG 100 g Ice N/A 

EP Toxicity AmberG 100g Ice N/A 

Chloride Ge 20g Ice N/A 

Sulfate Ge 20g Ice N/A 

Nitrate Ge 20g Ice N/A 

Cyanide G 200g Ice 14 

Hexavalent p Gf 
' 1,000 g Ice 24 

Chromium 

8The HSL base/neutral/acid fractions analytical parameters are the HSL semivolatiles. 

bExtract within 7 days; analysis within 40 days of extraction. 

clncludes cesium, molybdenum, and strontium, which are non-HSL metals, but are analyzed 
using the same methods. 

dlncludes Target Analyte Ust (TAL) Metals 

8Soillsediments will be leached with laboratory reagent water {20 g soil to 50 ml water) and 
water extract will be analyzed using referenced procedure. Procedure references: "Methods for 
Chemical Analysis of Water and Wastes," 1983; EPA 600/4-79-020. 
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1Soil/sediment will be leached with laboratory reagent water (5 g soil and 1 00 ml of water) by 

shaking for 2 hours. The water extract is filtered and subsequently analyzed. This is in 

accordance with method 3128 in "Standard Methods for Examination of Water and 

Wastewater," 15th Edition, 1985 
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EQUIPMENT AND SUPPLIES CHECK LIST 
FOR SAMPLE CONTAINERS AND PRESERVATION 

Forms 

Sample Collection Logs 

Daily Activity Log 

Chain-of-Custody/Request for Analysis Form 

Sample Containers. as appropriate 

Narrow-mouth amber glass bOttles with 
Teflon,.-lined caps (0.5, 1, and 2 liters) 

Amber glass vials with Teflon,. septa (40 ml) 

250-ml sterile bottle 

Wide-mouth polyethylene bottles (0.5, 1, and 2 
liti'rs) 

New or cleaned polyethylene narrow-mouth 
botUes (1 1,.10 I, 500 ml, 125 ml, and 60 ml) 

Sampling Materials 

Ballpoint pen (indelible dark ink) 

Felt-tip marker pen (indelible dark ink) 

1-14 pH indicator paper 

Ascorbic acid crystals 

Disposable surgical gloves (latex, PVC, other 
suitable plastic, or rubber) 

NaOH pellets 

Disposable wipes 

Crystalline Na2S203 

Methanol and deionized water in Teflon,. wash 
botUes 
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EQUIPMENT AND SUPPLIES CHECKLIST 

FOR SAMPLE CONTAINERS AND PRESERVATION (Continued) 

Concentrated HN03, H2S04, and HCI 

Temperature probe 

Clipboards 

Deionized water 

Duct tape 

Wooden tongue depressors 

Aluminum foil 

Teflon ™ tape 

Paper towels 

Shipoing Materials (acquire from Sample Coordinator Facility) 

Cardboard boxes 

Ice 

Blue Ice or equivalent 

Insulated coolers 

Heavy-duty poly bags and ties 

Strapping tape 

Plastic trashcan liners 

Canvas bags 

Parafilm 

Padding for packaging of samples 

Ziplock® bags 

Bubble pack 

Unique sample sticker sheets 

Chain-of-Custody/Request for Analysis forms 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR SAMPLE CONTAINERS AND PRESERVATION (Continued} 

Sample labels 

Custody seals or custody tape 

Other equipment specified in EPA Methods, as needed 
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Handling, Packaging, and Shipping of Samples 

1.0 PURPOSE 

This procedure describes handling, packaging, and shipping of samples collected for 
the Environmental Restoration (ER) Program. After preparation, the samples are 
transported to the radiation control (rad) van, chemical analysis (chem) van, or the 
Sample Coordination Facility (SCF) at TA-59 or TA-35 over public-access roads. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all ER, rad van, and chem van activities that involve the 
handling, packaging, or shipping of samples. 

2.2 Training 

Rad van and chem van personnel, the field team leader (FTL), and field team 
members must be familiar with the objectives of sample handling, packaging, and 
shipping and must document that they have read and understood this procedure as 
well as the other procedures in LANL-ER-SOPs, Section 1.0, General Instructions. 

The packaging and transportation of Department of Transportation (DOT)-hazardous 
materials (including samples and supplies such as acids or gasoline) requires a field 
team member as well as rad van and chem van operators that are trained according to 
the Los Alamos National Laboratory (LANL) designation, Driver Ill. Contact BUS-6 for 
specific information on training requirements. 

Packaging hazardous or radioactive samples requires more extensive training. 
Contact the training office of BUS-6 for further information if it is necessary. 

3.0 DEFINITIONS 

A. Environmental samples: Air, soil, water, or other media samples that are 
collected from streams, wells, and soils or other locations and are not expected 
to exhibit properties classified by DOT as hazardous. 

B. Hazardous samples: Samples of on-site air particulates, soil, or water and 
materials collected at waste sites that are known or thought to meet the 
definition of a hazard class as defined in 49 CFR 171.8. In this SOP, 
"hazardous" does nQ1 refer to Resource Conservation Recovery Act (RCRA) 
hazardous wastes unless so stated. 

C. ORM-D material: Other Regulated Material such as a consumer commodity, 
which although otherwise subject to the regulations of Subchapter C of 49 CFR 
100, presents a limited hazard during transportation due to the form, quantity, 
and packaging. It must be a material for which exceptions are provided in the 
49 CFR 172.101 Table. 
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D. Radioactive material: Any material having a specific activity greater than 2 
nanocuries per gram (nCi/g), is the activity per unit mass of the material and in 
which the radionuclide is evenly distributed. (This is a DOT definition.) 

4.0 BACKGROUND AND/OR CAUTIONS 

In general, samples taken for the ER Program are expected to have low concentration 

of potential contaminants, although higher concentrations will be present in some 

cases. These low-concentration samples that do not satisfy the DOT hazard class 

definitions are classified as environmental samples and are thus not subject to DOT 
regulations. Historical data, knowledge-of-process, and field-screening results will 

assist the team members in making decisions as to whether a sample can be 
designated as "environmental" or need to be treated as a DOT hazardous material. 

The samples are handled according to good field practice for environmental samples 

and according to regulations for hazardous samples. During shipment of samples, the 

sample integrity must be maintained. The health and safety of people and the 
environment must be protected from detrimental effects of hazardous materials if the 

samples are hazardous materials. 

This SOP directs the preparation for shipping of environmental and sanitary waste 

samples. For DOT hazardous samples, including radioactive samples, this SOP 

guides the field team members to appropriate assistance. 

All sample collection must be coordinated with the SCF coordinator for numbers and 

types of samples, analyses required, schedule for collection, numbers of containers 

required, and all other pertinent preparation information. The SCF staff schedules 

chemical analyses in cooperation with participating commercial and CST-9, Health 

and Protection Chemistry Group, analytical laboratories. 

All samples collected for analysis are transported either to the rad van, chem van, or 

SCF for analytical services. A sample custodian will review each sample for proper 

sample size, container, preservative, and labels. The custodian documents any 

discrepancies in these areas and notifies the FTL of the possible consequences of 

these discrepancies and possible corrective actions. The custody of samples is then 

transferred to SCF. 

A final data package is to be sent to the SCF staff for review by the participating 

laboratory. After the data have been validated, the report containing the chemical 

analyses will be released to the Operable Unit Project Leader (OUPL) and transferred 

to the ER Program's information management computer system. 

5.0 EQUIPMENT 

N/A 
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A. Classify samples collected at a site as either environmental (non-hazardous) or 

hazardous (including radioactive) samples according to the DOT requirements. 
Preliminary classification must be made in the field to ensure that the samples 
are transported on public-access roads safely and according to regulations. 
Use Sections 6.1 and 6.2 of this SOP as guides to determine characterization of 
sample types and applicable packaging requirements for the samples. See 
Attachment A for a flow chart. 

B. Preserve and package samples being collected for the Laboratory's ER 
Program according to EPA requirements. Refer to LANL-ER-SOP-01.02, 
Sample Containers and Preservation for guidance. 

C. Seal and label samples prior to packing the samples. Ensure that the sample 
containers and containers used for transport exhibit no external contamination. 
If necessary, decontaminate the containers according to equipment 
decontamination procedures. 

D. Pack all samples so as to minimize the possibility of breakage during shipment. 
For all liquid samples, place sufficient absorbent material in the transport 
container to absorb all contained liquids in the event of a sample container 
breakage. Seal or lock the package so that any tampering can be readily 
detected. 

E. For transport of hazardous samples or materials, prepare a Hazardous 
Materials Transfer Form, if applicable. Material must be packaged, marked and 
labeled in accordance with DOT regulations. The Hazardous Materials Transfer 
Form can be obtained from BUS-6 Customer Service or SCF. The Hazardous 
Materials Transfer Form must contain two 24-hour emergency telephone 
numbers, and a copy of the form must be sent to the Emergency Management 
Office. 

F. After all samples are collected, packaged, and preserved, transport them to the 
rad van, chem van, or SCF under chain-of-custody. After the samples have 
been verified with the chain-of-custody documentation, a field team member 
relinquishes custody to rad van, chem van, or SCF personnel. Rad van or chem 

van personnel must maintain proper control of the samples in their custody and 

must reseal the packages containing samples before transporting the samples 
to the SCF. 

G. Deliver samples to the rad van, chem van, or SCF during any legal workday 
between the hours of 8:00a.m. and 12:00 p.m. and 1 :00 p.m. and 5:00p.m. 
Special arrangements can be made with the SCF coordinator for sample 
delivery during off hours. 

H. All comments and any deviations from this procedure must be documented on 
the Daily Activity Log per SOP-01.04, Sample Control and Field 
Documentation. 
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In general, samples that are collected in non-laboratory-use areas (for example, from 
wetlands, wells, and soils) are not expected to be contaminated with levels of 
hazardous or radioactive materials high enough to be considered hazardous by DOT. 
Most sampling is being performed to eliminate the question of contamination at waste 
management sites, and unless historical data, knowledge of process, or screening 
results suggest that samples are DOT-hazardous, samples will be transported as non
hazardous. Follow the instructions in Attachment B for packaging and handling 
environmental samples. 

Samples taken from inactive sanitary waste lagoon or septic systems are exempt from 
all DOT and International Air Transport Authority (lATA) requirements if the sample 
collector can verify that the samples no longer contain infectious material. See 
Attachment C for instructions on handling sanitary waste. 

6. 2 Hazardous Samples 

Although the sample media in the ER Program is expected to be soil, water, or sludge, 
the ER Program may have cause to sample pure product waste or highly concentrated 
hazardous material. If the amount of the hazardous maierial in the sample is small, it 
may be shipped under the DOT limited- or small-quantity exceptions. Small quantities 
of hazardous material are excepted from the DOT requirements for packaging, 
shipping papers, labels, and placards for that hazardous material and can be shipped 
as environmental samples. See exception for small quantities in 49 CFR 173.4. 
Hazardous materials may be transported under the lir ted quantity exception if that 
material has an excepted noted in column BA of Table .ig CFR 172.101. Actual 
quantities are given in the reference indicated in Column BA. The shipment of limited 
quantities must follow all requirements in the referenced section. Excepted radioactive 
samples must be accompanied by the specified information indicated in Section 6.2.2 
of this document. For assistance, contact BUS-6 (667 -4127). 

6.2.1 Non-Radioactive Samples 

Samples known or expected to be classified as DOT -hazardous materials must be 
transported according to DOT requirements. After determination of the hazardous 
characteristics, the selection of the appropriate hazard class and packaging 
exceptions, if any, can be determined from the list and text presented in 49 CFR 173.2. 
Attachment D provides a listing of the hazard classes and references for definitions 
and labeling. 

Except for sanitary waste, if a known hazardous sample is to be shipped, BUS-6 must 
be contacted (667-4127) or SCF for assistance. In addition to the more stringent 
shipping requirements for hazardous samples, additional training requirements must 
be met to prepare these samples for transportation. 

Samples taken from sanitary waste in active septic tanks or sewage lagoons can be 
classified as Diagnostic Specimens, which exempt them from special handling during 
ground transportation by 49 CFR 173.196 (h)(1 ). However, because these samples 
may be shipped by air for off-site analysis, the field team members must collect them in 
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the proper containers with all the appropriate packaging, per lATA. See Attachment D 
for collection and packaging requirements for sanitary waste samples. 

CAUTION: nitric acid, which is used as a sample preservative, has restrictive DOT 
packaging and transportation requirements, with no exceptions allowed. All 
regulations in 49 CFR 172.101 and 173.158 must be followed when moving any 
amount of undiluted nitric acid. However, water samples preserved by nitric acid (or 
any other additive) are no longer forbidden because of the dilution of the nitric acid 
according to 49 CFR 172.101 (d)(1) and can be packaged and shipped following 
standard practice for shipping environmental samples. 

Shipment of samples preserved by DOT -regulated hazardous materials are also 
addressed by 40 CFR 136.3, Table II, Note 3. 

6.2.2 Radioactive Samples 

Most of the samples taken at ER sites will be of activity levels of 2 nCi/g or less. Since 
DOT only regulates radioactive material with a specific activity greater than 2 nCi/g, 
most samples taken at ER sites may be handled as an environmental samples unless 
other regulated hazards are identified or presumed to exist in the sample. 

Because the DOT specifies curie amounts, which are not field readings, Attachment E, 
the summary table for DOT requirements for radioactive material, indicates some 
approximate disintegrations per minute (d/m). The health physics technician can 
convert d/m to counts per minute (elm) for field readings. In this way, the health 
physics technician will be able to determine if a sample is above 2 nCi/g, 
approximately 4.4 x 103 d/m. 

The LANL Radiation Protection Group (ESH-1) has established action levels of 
radioactivity in the ER Model Site-Specific Health and Safety Plan to alert the health 
physics technician of increased requirements for workers protection. Action Levels I 
and II, noted in Attachment E, are below the DOT-regulated radioactivity. Even though 
the LANL action levels of radioactivity are not regulated by DOT, special safety 
precautions must be taken if the activity at a sample location indicates one of the 
action levels. Be sure to follow all requirements in the Site-Specific Health and Safety 
Plan. 

For materials exceeding the minimum 2 nCi/g activity, the following information 
applies. Contact BUS-6 for assistance if the health physics technician indicates 
readings in the following ranges: 

A. For materials with activities of greater than 2 nCi/g but less than Type A 
quantities, DOT identifies a limited-quantity category and specifications for 
excepted packaging. Radioactive materials in the limited-quantity category may 
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be transported with minimum restrictions. See Attachment E for a summary 

sheet of DOT categories and levels of radioactivity in this category. Limited

quantity shipments must have the following label: 

This package conforms to the conditions and 
limitations specified in 49 CFR 173.421 for radioactive 
material, excepted package-limited quantity of 
material, UN2910. 

B. Type A and B quantity samples are not expected in the ER Program. However, 

the summary sheet indicates the continuum of shipping requirements for all 

radioactive material. The summary sheet also indicates d/m for some isotopes 

that would cause those isotopes to be shipped as Type A material. 

Also, be sure to keep the SCF coordinator informed if levels of radioactivity are in the 

action level or limited-quantity ranges. Refer to Attachment E for activities for these 

ranges. The SCF coordinator will need to make special arrangements for handling the 

samples to keep SCF personnel from unknowingly receiving doses of radiation and to 

keep SCF equipment from contamination. 

If 2 nCi/g activity is exceeded, and a package for transportation must be shipped 

limited quantity, follow the packaging requirements listed in the summary sheet. 

Contact BUS-6 or SCF for assistance. 

7.0 REFERENCES 

The following are directly related to this procedure and should be reviewed before 

field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 

LANL Environmental Safety and Health Administrative Requirements, AR 10-3, 

Hazardous and Mixed Waste. 

40 CFR, 1993. Code of Federal Regulations, Title 49, U.S. Environmental Protection 

Agency, Parts 100 -149. July 1, 1993, U.S. Government Printing Office, Washington, 

D.C. 

49 CFR. 1994. Code of Federal Regulations, Title 49, U.S. Department of 

Transportation, Parts 100-199. October 1, 1992. U.S. Government Printing Office, 

Washington, D.C. 

Charlton, Thomas J., P.E., Chief, Standards Division, Office of Hazardous Materials 

Regulation, Materials Transportation Bureau, DOT, Letter to Myron D. Lair, P.E., Chief, 

Hazardous Waste Section, ESB, ESD, Region IV, EPA, March 22, 1985. 

Dangerous Goods Regulations, International Air Transport Authority. 35th Edition, 

Effective January 1 , 1994. 
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EPA Region IV, 1991. Standard Operating Procedures and Quality Assurance 
Manual. Environmental Services Division, Athens, GA. 

Los Alamos National Laboratory, 1993. Installation Work Plan for Environmental 
Restoration. LA-UR-93-3987. 

Weitzman, David, "Final Regulation Package for Compliance with DOT Regulations in 
the Shipment of Environmental Laboratory Samples," Memo from Work Group 
Chairman, Office of Occupational Health and Safety (PM-273), EPA, April 13, 1981. 

8.0 RECORDS 

A. Completed Chain-of-Custody/Request for Analysis Form 

B. Completed Daily Activity Log 

C. Copy of the Hazardous Material Transportation Form, if applicable 

It is the responsibility of the OUPL to ensure that records are transmitted to the Records 
Processing Facility, MS M707. 

9.0 ATTACHMENTS 

A. Flow Chart for Sample Classification for Shipping 

B. Preparation of Environmental Samples for shipment 

C. DOT Hazardous Material Classification 

D. Preparation of Sanitary Waste Samples for Shipment 

E. Range of Material Radioactivities and Corresponding Transportation 
Requirements 
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PREPARATION OF ENVIRONMENTAL SAMPLES FOR SHIPMENT 

Environmental samples must be prepared for delivery in the following manner: 

A. Packaging 

1. Before any samples are placed in their delivery containers, the exterior of 

the sample containers should be decontaminated, if appropriate, and 

wiped dry. 

2. For purposes of controlling leakage, sample containers should be 
placed, properly labeled and securely sealed, into a polyethylene 
sealable (e.g., Ziplock®) bag and the bag sealed. 

3. If there are multiple sample containers, care should be taken to prevent 

breakage. Styrofoam "peanuts" or other cushioning material should be 

used as appropriate to prevent multiple samples from being broken 
during movement. 

4. If the FTL deems it necessary for liquid samples, sufficient absorbent 
material should be placed in the cooler (or other transport container) to 

absorb all liquid in the event of a sample container breakage. 

5. For samples requiring preservation at 4°C ± 2°C, the samples with ice or 

Blue Ice™ should be placed in a sturdy ice chest. The presence of ice or 

frozen Blue Ice™ in an amount approximately equal to the volume of 

samples is sufficient indication that the samples are adequately cooled. 

6. When wet ice is used, it must be placed in sealed containers, such as 

doubled Ziplock® bags, so water does not fill the cooler as the ice melts. 

HINT: If wet ice is to be used, try to purchase and use the "old" ice (bags at the 

bottom of the store's freezer) because newly delivered ice is not as 
efficient as ice that has been in the store's freezer for several days. 

7. If samples are to be immediately chilled to below 4°C before delivery, 

they must be totally immersed in a separate cooler containing an ice 

slush solution that is below 4°C. To ensure this tempature before placing 

samples in the delivery container, a sample container of the same size 

filled with distilled water can be checked with a thermometer to determine 

when the samples have reached the desired temperature. The 

temperature check must be recorded. 

8. Water samples must not be frozen or shipped with dry ice. 
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9. When using Blue lceTM· samples for volatile organic analysis (VOA) must 
be wrapped with bubble pads because direct contact between the 
samples and Blue lceTM can freeze and burst the 40-ml VOA vial. 

10. Completed original Chain-of-Custody/Request for Analysis forms (LANL
ER-SOP-01.04) must be placed in watertight containers and placed 
inside the shipping container lid. 

11. The cooler or other transport container must be completely closed and 
secured with tape. 

B. Marking/Labeling 

DOT placards, marking, or labeling are not required for non-DOT regulated 
environmental samples that are taken to the rad van, chem van, or SCF*. However, 
per 40 CFR 261.4 (d), all samples must be accompanied by 

• The sample collector's name, mailing address, telephone number 

• The laboratory's name, mailing address, telephone number 

• The quantity of the sample 

• The date of shipment 

• Description of the sample 

Some of the required information is contained on the chain-of-custody form. The first 
two bulleted items are not on the chain-of-custody form, so a piece of paper containing 
that information might be preprinted to attach to the chain-of-custody form or otherwise 
placed with the cooler. 

Transport containers (ice chests) will be marked Environmental Samples. 

* For samples from septic tanks and lagoons that contain sanitary waste, see Attachment D for packaging 
and shipping requirements. 
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PREPARATION OF SANITARY WASTE SAMPLES FOR SHIPPING 

These instructions are for the handling and shipping of samples from septic tanks and 
lagoons that contain sanitary waste. 

A. Samples from Inactive Septic Systems and Lagoons 

A number of septic systems at the Laboratory have been inactive and have not 
received sanitary waste in a number of years. If the ER Program is taking samples 
from these septic systems, the field team manager and the OUPL can conclude that 
the sample media is not infectious using the following prudent and resource
conservative philosophy: 

• The types of human pathogens found in sanitary waste cannot maintain a viable 
state because conditions of pH, temperature, oxygen and other gases, etc., are not 
favorable. 

• Without the addition of new waste and new pathogens, the samples are not 
infectious. 

If the OUPL and the field team manager decide that samples from inactive sanitary 
waste systems are not infectious, the decision, with the supporting reasons, should be 
documented in the Daily Activity Log. These samples can be collected and prepared 
for transport as soil or water samples and designated as environmental samples. 

B. Samples from Active Septic Systems and Lagoons 

Samples that come from active sanitary systems and are expected to contain human 
wastes can be designated as diagnostic samples and are excluded from the specific 
packaging and shipping requirements per 49 CFR 173.196 (h)(1 ). However, because 
some ER Program samples must be shipped by air to meet EPA holding-time 
requirements, collection and preparation of these samples must satisfy lATA 
requirements. 

According to lATA provisions, these shipments can be identified as Diagnostic 
Specimens "that have a low probability of containing infectious substances." The field 
team manager or OUPL may determine the following prudent and resource
conservative philosophy: 

• 

• 

Even though there may be infectious substances in the sample, the count would be 
low, and the probability of sudden illness or death occurring from contact with the 
infectious substance is low. 

If this determination is made, the responsible party may designate the diagnostic 
specimen as having a low probability of containing infectious substances. 

• This designation reduces the testing requirements for the containers and increases 
the allowed amounts in a shipping package. 
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If the OUPL and the field team manager decide that samples from active sanitary 
waste systems are diagnostic specimens with low probability for causing illness or 
death, the decision with the supporting reasons should be documented in the Daily 
Activity Log. 

For ground transportation of these samples, these samples can be packaged and 
transported as though they were environmental samples. The SCF will be responsible 
for packaging and shipping the samples, whether by ground or air, to an off-site 
laboratory. However, if these samples will be shipped by air, certain restrictions will 
apply. 

1. Containers 

For material designated as diagnostic specimens, the total volume per shipping 
container cannot exceed 500 ml, and the maximum volume per inner container 
must not exceed 100 mi. Therefore, when SCF indicates that the samples will 
be shipped by air, they must be collected in containers that are typically smaller 
than those used for analyses. The sampling team must coordinate with the SCF 
to address this issue before taking samples because SCF is responsible for 
packaging the shipment per lATA 650. The SCF will provide sample containers 
that meet IAT A 650. 

2. Warning Labels 

Although DOT does not require placarding or labeling, safety of laboratory· 
personnel requires that the samples should be identified as sanitary waste. A 
label will alert all personnel handling the samples as to the sample's potential 
hazard. A typical warning label attached to the outside of the transport 
container might read 

This package contains samples of sanitary waste. 
If leakage is noted, take all prudent precautions 
and notify the sampling team that collected the 
samples. 
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DOT HAZARDOUS MATERIAL CLASSIFICATION 
(49 CFR 173.2) 

Name of Class or 49 CFR Definition 49 CFR Label 
Division Reference Reference 

Explosives 173.50 172.411 
Gases 173.115 172.415, 416 and 

417 
Flammable and combustible 173.120 172.419 
liquid 
Flammable solid 173.124 172.420 
Spontaneously conbustible 173.124 172.422 
material 
Dangerous when wet material 173.124 172.423 
Oxidizer 173.127 172.426 
OrQanic peroxide 173.128 172.427 
Poisonous and infectious 173.132 and 134 172.430, 431 and 
materials 432 
Radioactive Material 173.403 172.436, 438 and 

440 
Corrosives 173.136 172.442 
Other Regulated Material 173.140 172.446 



RANGE OF MATERIAL RADIOACTIVITIES 
AND CORRESPONDING TRANSPORTATION REQUIREMENTS 

DOT Definition 
"Radioactive Material" 

Not Regulated in Transport 

LANL ESH-1 Action Level I** 
Above background but, 

< 5aa cpm/probe a 

< 5aaa cpm/probe ~/y 

Limited Quantities 

See 49 CFR 173.421 
Contact BUS-6 

Type A Quantity* Type B Quantity* 

Packaging: See 49 CFR 173.431 

LANL ESH-1 Action Level II** 

~ 500 cpm/probe a 
~ 5aao cpm/probe ~/y 
~ 5 mR/hr 

Strong, tight, leakproof 
External rad :$; 0.5 mrem 
Outside package marked 
"Radioactive" If no inner 
packaging, otherwise inner 
packaging "Marked" 

Excepted from: 
Shipping papers & Certification 
Specification packaging 
Labeling 
Marking 

2 nCi/g 
(a.aa2 J.LCi/g) 
4.4 x 1a3 dim 

soco, 1 x 1010 d/m 
226Ra, 1 X 1 as d/m 
227Ra, 6 x 1 as d/m 
230Th, 4 X 1 as d/m 
235U, 4 X 1 as d/m 
23SPu, 6 x 1 as d/m 
239Pu, 4 x 1 as d/m 
241Am, 1 x 1 a? d/m 

*Not expected in the ER program 

**Follow requirements cited in the 
Sit~-Specific H&S 

For others, see 49 CFR 173 Subpart I 
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SAMPLE CONTROL AND FIELD DOCUMENTATION 

1.0 PURPOSE 

This procedure describes the steps necessary to document the traceability of samples 

collected for the Environmental Restoration (ER) Project. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all ER Project activities involving samples collected 

for analysis for regulatory compliance. 

2.2 Training 

The Field Project Leader (FPL), Field Team Leader (FTL), Sample Management 

Office (SMO) staff, and site workers responsible for collecting samples and 

preparing documentation must be familiar with the objectives of sample control and 

documentation. They must document that they have read and understood this 

procedure. 

Classroom or on-the-job or both types of training is required for the Field Systems 

(ACCESS and 40) that must be used for generating field paperwork and electronic 

files for the SMO. 

3.0 DEFINITIONS 

Chain of Custody: The procedural steps to assure traceability of a sample from initial 

collection to final disposition. · 

A sample is in one's custody when one or more of the criteria listed below have been 

satisfied: 

• the sample is in one or more of the field team members' physical possession, or 

• the sample is in one's view after being in one's physical possession, or 

• the sample is in a locked or secured area (accessible only to authorized 

personnel) and maintained in a manner that would make any tampering 

evident. 

Documentation of these criteria provides evidence that the chain of custody has been 

maintained. 

The Chain of Custody/Request for Analysis form documents the traceability of the sample 

and the location from which the sample was collected. 
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Electronic Follower: A floppy disk containing in electronic format the information that is 

found on the Chain of Custody/Request for Analysis form. The electronic follower is used 

to track sample data. 

Field Team Members: Those authorized individuals present at a sampling site during 

sample collection. Their presence at the site must be documented, which can be done 

with Daily Activity Logs, Field Log Books, or Tailgate Safety Meeting Forms. 

Field Systems: The ACCESS or 40 softwares used to generate field paperwork and 

electronic files. 

4.0 BACKGROUND AND CAUTIONS 

All work performed for the ER Project must be thoroughly and accurately documented. 

Sample control and documentation are necessary to document the work performed in the 

field, to ensure traceability and defensibility of resulting data, and to be legally defensible. 

Lack of complete documentation may render the field work invalid. 

5.0 EQUIPMENT 

Computer 
Compatible Printer 

6.0 PROCEDURES 

A. Contact the SMO at least 2 weeks, preferably 30 days, before field work is to begin. 

This will allow the SMO to ensure adequate laboratory space is available for 

specific analyses and turnaround needs. The SMO will also be able to provide 

recommendations from associated laboratories regarding minimum amounts of 

matrix needed by each laboratory so that the field teams will be able to better plan 

volumes and containers to minimize excess sample material and unnecessary 

analytical costs. 

B. All forms will be computer-generated using 40 or ACCESS Field Systems as shown 

in Attachments A through C. Corrections, if any, must be made with dark-colored 

indelible ink. To ensure integrity of documentation, it is preferable that handwritten 

corrections not be made to the Chain of Custody/Request for Analysis forms. 

However, if such corrections are made, the electronic follower must be corrected 

before delivery to the SMO. The electronic follower must match the Chain of 

Custody/Request tor Analysis form before delivery to the SMO. 

C. Obtain from Facility for Information Management, Analysis, and Display (FIMAD) the 

ER location identification (I D) number for the area where sample collection is 

planned. The location 10 number is prefixed with the Technical Area (TA) number. 

This unique identifier allows location information to be entered into the FIMAD 

system and also connects the exact location with the analytical results. 
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D. Follow the standard operating procedures (SOPs) for media-specific sample 

collection. These SOPs may require following special instructions or completing 

additional forms. 

E. Documents must not be destroyed or discarded even if they are illegible or contain 

inaccuracies that require replacement documents. Any inaccuracies must be 

resolved upon discovery by crossing through the error with a single line, correcting it 

on the original document, and initialing and dating the correction. If the correction is 

not self-explanatory, the individual must assign a number to the correction and 

attach to the original a sheet that fully describes the correction. 

6.1 Sample Identification 

Field System computer-generated forms and labels must be prepared so that 

identification and chain-of-custody records can be maintained and sample 

disposition can be controlled. The labels and forms associated with this procedure 

are listed below. Examples are provided as Attachments A through C. 

Field Units may use either Field System to generate the forms and labels described 

below. Slight variations in the placement of information are acceptable on 

computer-generated forms. However, all computer-generated forms must contain. 

the required information identified in this SOP. 

6.1.1 Sample Labels 

Sample labels (Attachment A) provide information regarding the samples. 

1. Each label will include the following information: 

• OU: Four-digit number indicating the Operable Unit (OU) in which 

sampling activities are being executed. · 

• TA: Two-digit number indicating the T A in which the sampling 

activities are being executed. 

• Unique bar code indicating both sample identification and container 

number: Sample identification number and container number for 

each sample in shipment. 

• Date, Time: Date and time when the sample was collected. 

• Location ID: A unique number that allows location information to be 

entered into FIMAD. 

• Analysis: Order code for type of contaminant for which sample is 

being analyzed (e.g., METAL, SEMI, VOC, GSCAN). 
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• Preserve: Type of preservative needed for a particular analysis (e.g., 
ice, HN03, none). 

• Collected by. Initials: Printed name and initials of collector. 

• Location: This is an optional field. If it is used, give a general 
description of sampling location (e.g., borehole HDH-1 by TA-16-03, 
outfall samples in Mortandad Canyon, etc.). 

2. Completed sample labels must be affixed to the sample containers prior 
to or immediately following the sampling activity. 

6.1.2 Sample Collection Logs 

1 . The FTL or designee is responsible for the completion of the Sample 
Collection Log (Attachment B) and must record all information pertinent 
to the collection of sample media on this log. 

2. A sample collection log must be completed for each sample collected. 

3. Information must be supplied for all fields provided on the Sample 
Collection Log. If a field is not applicable to a specific project, N/A (for 
.. not applicable .. ) must be printed in the field. Record additional 
information in the Comments section. The Comments section may be 
customized to the OU's data needs by the addition of optional fields. 
Some fields may be filled in by hand rather than computer-generated. 

4. Entries on these logs include the following: 

• Date. Time: Date and time when the sample was collected. 

• Technical Area: Two-digit number indicating theTA in which the 
sampling activities are being executed. 

• Operable Unit: Four-digit number indicating the OU in which 
sampling activities are being executed. 

• Name/Signature: Printed name and signature of preparer. 

• Sample ID: A unique identification string of 12 characters 
including dashes assigned to each sample. 

• Control No.: A unique identification string of 12 characters 
(including dashes) assigned for each Chain of Custody/Request 
for Analysis form for this sample. 
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• Sample Location: General description of sampling location (e.g., 
borehole HDH-1 by TA-16-03, outfall samples in Mortandad 
Canyon, etc.). 

• Location ID: This unique identifier allows location information to 
be entered into FIMAD and also connects the exact location with 
the analytical results. For composite samples from multiple 
locations, the number of samples and the location ID for each 

location are entered. 

• Sample Type: Description of type, such as soil, ground water, 
surface water, filter air, charcoal tubes, ambient air, personnel air, 
sludge, drum contents, oil, vegetation, fauna, wipe, sediment, etc. 

• Container: Volume and type of container used (e.g., 1-liter glass 
container). 

• Analysis: Order code for type of contaminant for which sample is 
being analyzed (e.g., METAL, SEMI, VOC, GSCAN). 

• Preservative: Type of preservation needed for a particular 
analysis (e.g., ice, HN03 , none). 

• Composite. Composite Type. Grab Number: If composite samples 
are taken, identify the type of composite sample (e.g., 24-hour 
composite, spatial composite); also identify the number of 
locations sampled to make up the composite sample. 

• Depth: Description of sample intervals in inches or feet, including 
unit (e.g., depth of sample in feet, distance on transect in feet). 

• Weather: Approximate temperature, sun, and moisture conditions. 

• Field Screening: The results of field screening conducted on a 
given sample (for example, photoionization detector or flame 
ionization detector readings in ppm, field high-explosive testing
negative or positive). 

• Photo: Photo information such as roll number, frame number, 
subject, and participants. 

• Any additional field observations/comments, pertaining to the 
sample. 

• ER-SOP: The unique identifier of the LANL-ER-SOP utilized to 
collect the sample. 
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6.1.3 Chain of Custody/Request for Analysis Forms 

1. Chain of Custody/Request for Analysis forms (Attachment C) are used to 
document the integrity of all samples and to maintain a record of sample 
collection, transfer between personnel, shipment, and receipt by the 
laboratory. A unique control number must appear on each set of three
part forms that represent one Chain of Custody/Request for Analysis 
Form. 

2. Generate a control number for each sample. If required, more than one 
sample number may appear on a single Chain of Custody/Request for 
Analysis form. For sampling conducted according to RFI Work Plans the 
control number has the structure "YYYY-NN-XXXX," where 

• YYYY is the Field Unit and TA. (For expedited cleanups or 
voluntary corrective actions other unique identifiers may be used 
in the YYYY field.), 

• NN is the calendar year, 

• XXXX is a unique sequential number. 

3. For samples delivered to the SMO: 

All copies of the Chain of Custody/Request for Analysis form must 
accompany the sample(s) on delivery to the SMO. The FTL or designee 
signs the Chain of Custody/Request for Analysis form in the 
"Relinquished By" block, and an individual at the SMO signs the form in 
the "Received By" block along with the date and time. All copies of the 
form must be signed, unless carbons or no carbon required (NCR) paper 
are used. After an individual at the SMO has acknowledged receipt of 
samples by signing the form, the FTL or designee keeps the third or pink 
copy. The original (top or white) copy is kept with the samples, and the 
second (yellow) copy will be sent to the Records Processing Facility by 
the SMO. 

4. For samples delivered to a mobile analytical laboratory: 

All copies of the Chain of Custody/Request for Analysis form must 
accompany the sample(s) on delivery to the mobile analytical laboratory. 
The FTL or designee signs the Chain of Custody/Request for Analysis 
form in the "Relinquished By" block, and an individual at the mobile 
analytical laboratory signs the form in the "Received By" block along with 
the date and time. All copies of the form must be signed, unless carbons 
or NCR paper are used. After an individual at the mobile analytical 
laboratory has acknowledged receipt of samples by signing the form, the 
FTL or designee keeps the third or pink copy. The original (top or white) 
copy and the second (yellow) copy are kept with the samples until the 
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analyses have been run. The original and second copies are returned to 

the FTL or designee when the results and sample waste are picked up. 

The original copy is forwarded to the Records Processing Facility by the 

FTL or designee. 

NOTE: The Chain of Custody/Request for Analysis form signed off by the 

mobile analyticallaboratory(s) is not a completed record. The FTL or 

designee should retain the pink copy for his/her use only! 

5. Information must be supplied in all blank spaces on the Chain of 
Custody/Request for Analysis form. If the space is not applicable, enter 

N/A. 

6. The Chain of Custody/Request for Analysis form contains the following 

information: 

• Date: The date field is set to be the date the Chain of Custody is 
generated. Be sure to change date in the field if shipping occurs 
on a subsequent date. 40 CFR 261.4 requires that the date of 

shipping must accompany the sample. 

• Los Alamos National Laboratory (Laboratory) Destination: The 
analyticallaboratory(s) within the Laboratory that the samples are 

being sent to. 

• Laboratory Contact: The SMO laboratory contact. 

• Charge Code: The Laboratory program/cost code associated with 

this sampling activity. 

• Control Number: A unique number on each three-part set of · 
forms. 

• Technical Area: Two-digit number indicating the TA in which the 

sampling activities are being executed. 

• Send Lab Report To: The name and mailstop of the OU contact to 

whom the analytical laboratory results should be sent. 

• Operable Unit: Four-digit number indicating the OU in which 
sampling activities are being executed. 

• OU Contact: FPL or designee, as appropriate. 

• Contact Phone No: The telephone number of the OU contact 

person. 
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• Turnaround Time: SMO laboratory turnaround time default is 45 
days; prior arrangements must be made with SMO for shorter 
times. 

• Date Lab Report Reguired: Approximate date when the lab results 
are needed. Normal delivery time is 60 days. 

• Sample ID. and Container to: Sample identification number and 
container number for each sample in shipment. 

• Date/Time Collected: For each sample in shipment. 

• Sample Container: Type and volume of sample container used 
(e.g., 1-L glass). 

• Matrix: Sample description (e.g., liquid, soil, core, sludge). 

• Preservative: Type of preservative used (or None). 

• Analysis Requested: Analysis requested for each sample, from 
the standard ordering codes in the ACCESS or 4D system. 

• Screening Method: Type of screening method used. 

• Remarks: Additional relevant information pertaining to the 
samples (e.g., condition on receipt). 

• Relinquished by: Name and signature of field team member 
transferring possession of samples to the mobile analytical 
laboratory(s) or SMO, or to any other authorized person. 

• Received by: Name, signature, and affiliation of individual 
receiving the samples. 

NOTE: The individual accepting custody of a sample or set of 
samples must verify that all containers identified on the Chain of 
Custody/Request for Analysis form are contained in the 
packages(s) being accepted. The signature on the form 
acknowledges that all the sample containers have been received. 

• Possible Hazard Identification: If sample(s) is hazardous material 
and/or suspected to contain high levels of hazardous substances, 

check the appropriate space(s): Radiological, Highly Toxic, 
Flammable, Skin Irritant, Non-Hazard, or Other. If "Other" is 
selected, indicate in writing what the other hazard is. 

• Comments: Any additional comments are included here. 
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7. The FTL or designee is responsible for ensuring delivery of the samples 

to the SMO and/or the mobile analyticallaboratory(s) and for the 

completion of the Chain of Custody/Request for Analysis form. The FTL 

or designee will inspect the form for completeness and accuracy. 

6.1.4 Custody Seals 

1. Custody seals (Attachment D) must be used to ensure that samples are 

not tampered with during shipment. 

2. The custody seal for every sample are initialed and dated by a member 

of the sampling team. 

3. The lid of every sample container are sealed with a custody seal. The 

seal will be in contact with the bottle and the lid. 

4. The sealed sample containers are delivered to the SMO and/or the 

mobile analytical laboratory(s). 

6.1.5 Electronic Follower 

1 . The electronic follower is used to track sample data. The Chain of 

Custody/Request for Analysis form and the electronic follower contents 

must agree before delivery of the sample(s) to the SMO. 

2. Samples delivered to a mobile analyticallaboratory(s) do not require an 

electronic follower. 

3. Samples delivered to the SMO will not be accepted without an electronic 

follower. 

6.2 Field Investigation Summaries 

Field Log Books or Daily Activity Log forms must be used by field personnel to 

record all pertinent field data including detailed summaries of information pertaining 

to the field investigation, and additional field data (e.g., unusual events such as 

storms). If Field Log Books are used, LANL-ER-SOP-03.12, Field and Laboratory 

Notebook Documentation for Environmental Restoration Earth Sciences Studies, 

must be followed. These log books are tracked documents; unique identifying 

numbers are issued by the Controlled Documents Coordinator at the Records 

Processing Facility. 

6.2.1 Daily Activity Entries 

The FTL is responsible for keeping field notes that briefly summarize each 

day's progress. If Daily Activity Log Forms (Attachment E) are used, 

paginate each sheet of the Daily Activity Log for each day (e.g., 1 of 4, 2 of 4, 

etc.). 
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1. Entries in the Field Log Books or Daily Activity Log forms include the 
following: 

• Date: Month, day, and year at the start of each day and at the top 
of each page. 

• Time: The time of each activity. 

• Technical Area: Two-digit number indicating theTA in which the 
sampling activities are being executed. 

• Operable Unit: Four-digit number indicating the OU in which the 
sampling activities are being executed. 

• Site Work Plan: If applicable, include the Site Work Plan number. 

• Signature: Preparer must sign the entries at the end of each day. 

• Comments: Comments may include, but are not limited to, the 

following: 

7.0 REFERENCES 

a general description of daily activities 
- deviations from approved plans or procedures 
- field team members• names 
- a description of general field conditions encountered 
- special problems 

sketches and calculations pertaining to the job 
performance of subcontractors, such as their equipment's 
suitability and adequacy 
names and affiliations of all ER Project personnel onsite 
supplies and equipment used 

- when photographs are taken in the field, the time, date, 
location, roll identification number, frame number, general 
compass direction, a description of the subject matter, and 
the photographer's name must be recorded 
decontamination practices, such as the time at which 
decontamination is performed 
a description of waste generated as a result of the field 
investigation 
any additional field observations pertinent to the 
investigation. 

LANL-ER-SOP-03.12, Field and Laboratory Notebook Documentation for Environmental 

Restoration Earth Sciences Studies 
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LANL-ER-AP-02.1, Procedure for LANL ER Records Management 

8.0 RECORDS 

Field Log Books 

Daily Activity Logs (if used) 

Sample Collection Logs 

Chain of Custody/Request for Analysis Forms 

These records shall be transferred to the ER Records Processing Facility by the FTL or 

designee in accordance with the Administrative Procedure for Laboratory ER Records 

Management, LANL-ER-AP-02.1. 

9.0 ATTACHMENTS 

Attachment A - Sample Labels 
Attachment B - Sample Collection Log 

Attachment C- Chain of Custody/Request for Analysis Form 

Attachment D - Custody Seal 
Attachment E - Daily Activity Log 
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Los Alamos National Laboratory Environmental Restoration Project 
SAMPLE LABELS - ACCESS SYSTEM 

Los Alamos Nat1onal Lab Los Alamos Nat1onal Lab 

ou Internal No. ou Internal No 

TA LociD TA LociD 

Analyses Date 1 Tome Analyses Dare i Tome 

Preservative· Preservauve 

!~IIIIIIIIDIIWIIII:m ·wi~I'IIIU~~m·l!f~~~II:I1 !11111~1W:~1f: 
FUTA·9S.- • FUTA-95.- • 

Collected by. Initials Collected oy lnotoals 

Los Alamoa National Lab Los Alamos National Lab 

ou Internal No ou Internal No 

TA LociD TA LOCID 

Analyses· Date/Twne Analyses Da111 T•me 

Preaervative: Preservat•ve 

IIIIDIIIIDIIIIIIU :JIIIIllllll~llllmlll~~llllllln 
FUTA·9S.- ,_ FUTA·9S.- • 

couecteo by: ln111ats Collected by IMIIIS 

Los Alamoa National Lab Los Alamos Nat1onal Lab 

ou Internal No.: ou Internal No 
TA LociD: TA LociD. 

Analyaes. Date/Tome Analyses Dale 1 T•me 

Preaervalive: Preservallve · 

111111111111111111 '1~1~111ll~lm:ni1IDII~IIIIIIII 
FUTA·9S.- • FUTA-95.- • 

Collected by. lni!IIIS Collected Dy I Mia IS 

Los Alamos National Lab Los Alamos National Lab 

ou Internal No .. ou lnrernal No 
TA LociD: TA LociO 

Analyaea Date 1T1me Analyses O;ue 1 Tome 

Preaervatlve: Preservahve 

IDIIDIIIIB-10110111 'l~I~I'IIIH~mrullmiH~ImiiUIJI 
FUTA·9S..... • FUTA-95.- • 

Collected by: ln~llals. Collected by ln.toals 

Loa Alamoa National Lab Los Alamos National Lab 

ou Internal No .. ou Internal No 
TA LociD: TA LociO 

Analyses: Date/Time: Analyses Date /Ttme 

Preservative: Preservatove 

IIIIIIIIIDIDmiiJIIIU 1~1~1111!111m:ull~l~t!~lmllmlu 
FUTA·9S.....,. FUTA·95- • 

Collected by· ln.t•als Collected Oy lnotoals 



-, 

LOS ALAMOS NATIONAL LAB lOS ALAMOS NATIONAL LAB LOS ALAUOS NATIONAl LAB 

location: ou 9999 Locetlon: ou 9999 location: ou 9999 

Center ol pad TA 99 Center ol pad TA 99 Center ol pad TA 99 

Date Time 
localloniO: 

10/04195 
99-00001 

LocetloniD: 
Dele Time 

99-00001 10/04195 I 

Dele Time 
localioniD: 10/04195 
99-o«>001 

111111111111111111111111 111111.11111111111 1111101.11111111111111 

0099-95-Q001 01 0099-95-0001 02 I 0099·95-0001 03 

Analyaia: Anelyala: Analyaia: 

GSCAN HEXP MffiAl 

Preaerv None Preaerv Ice Preaerv Ice 

Collected by: Zaphnic Zlbar Collected by: Zaphnic Zubar Collected by: Zaphnic Zubar 

lnitiala: lnlliela: Initials: 

EXAMPLE INFORMATION ONLY 

I 
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ccsuz 
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.J:o.(l)JJ 
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0 "0 

I 
0 _.. 
0 
~ 

JJ 
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Los Alamos National Laboratory Environmental Restoration Project 
SAMPLE COLLECTION LOG - ACCESS SYSTEM 

Loa Alamos National Laboratory Environmental Restoration 
SAMPLE COLLECTION LOG 

Date ----------- Time (24 hr clock) ------ Sheet of 

Technical Area __ _ _ _ Operable Un.t 
Sample lOs end Conla•ner lOs 

Site Work Plan ---------------------------
Control No. CV RV SMO 

------------~----------~ ---------- 1a1DIIIIIIIIIIIID 
lntemal No. FUTA·YR.- .. 

Sample Loc. ___________ ER·SOP -------

Loc 10 Sample Type iRIDIIDIIIIIIIiiU ., 
PRS FUTA·YR.- .. 

Planned Interval Actual Interval ------- IRIIIIIIIIIIIIIIU 
Compos1te Type-------Composite Yes No --- FUTA·YR.- .. 

Weather -------------------------- lllllllllllllllllf 
Printed Name. Signature and T1t1e of Preparer 

AmL Prnerv•· 
ID Contelner Collected live Anelyses Requested 

-·======= 
llllllllllllillflll 
l&lllllllllilll.lll 

- FUTA·YR.- • 

-----· --··-···--

COMMENTS ---------------------------------------------------

Field Screening Results: 
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Los Alamos National Laboratory Environmental Restoration Project 

SAMPLE COLLECTION LOG • 40 SYSTEM 

Loe Alamoe Nalionel Laboretory Environmental Reelorehon Program 

SAMPLE COLLECTION LOG FOR SAMPLE 10 0099·95·000 t 

Sample Type Sod • Surface 
Date October'· 1!195 

Technical Ar .. 99 

Time 

Op•rabla Unit 9999 Sample Location Center of pad 

QA/QC Type 

Compoalta: 

None 

Qvu (!)No 
Name (Print) 

Compoalta Type: None 

Grabe: 

Signature 

Th11e Samplee ware collected ueing LANL ER SOP 06.09 

I 0 Analyeie 

01 GSCAN 

02 HEXP 

03 MmAL 

Weather 

Sample Deecription 

Field Screening 

Loc ID Depth 

99·00001 0 to 

1111..00001 010 

1111·00001 0 to 

1111·00001 Oto 

911·00001 010 

911·00001 0 to 

6 tn 

6 in 

6•n 

lin 

6 in 

&in 

Screen1ng 

CGI ~ 

Contelner 

125 ml Polyelnylene 

125 ml Glass 

125 m1 Polyethyle 

Reault 

Field~ 
F111d lpha) 

Fi~ (beta/gamm 

§;fn 

Photo (Roll, Frame, A~~ Subject, Participante): 

~ 

Commanta: 

Ice 

Ice 

Zaphntc Zubar 

ative C of C Control No. 

Unite 

•oLEL 

cpm 

cpm 

•;. 
ppm 

9999·95·0001 

9999·95·0001 

9999·95·0001 

Comment• 



Date 

Operable Unit 

Technical Area 

FPL 
FPL Phone No. -- -
OU Contact 

Los Alamos National Laboratory Environmental Restoration 

CHAIN OF CUSTODYIREQUEST FOR ANALYSIS 

Charge Code Control No. ------- ~--- -- - . - ---
Send Lab Report To 

-· --- ---- ·-
Site Work Plan 

------ - -----
•me 

--- ------ - ---- -- -- ~- -
Date Lab Report Required LANLContad 

--· - - -- ------

Page 

MS 
---- - ---· 

-· -

·-· 

·. ;r.! .. i ·• 't1one N-;:;--·--- ·- ------ -· -· ·-· 
- --- - .. -

Coni 
Sample ID I Date I Time s~ Contaoner Sample Preserva Requested Analyte REMARKS 

ID 
Collected VolumeiMat'l Matnx -tnre Code (Condrtoon of receipt. etc l 

I 
---- -- -- - --

of 

i 

I II I I I I I . I 
Relonquoshed by Retonquoshed by 

I Dale 

"Relonquoshed by 

(S.gnalute) Dale (S.gnatute) (SignatuteJ Date 
Alfoloatoon Alf~oaloon I Alfiloaloon 
Receoved by Receoved by I Receovedby 

(S.gnatute) Tome (S.gnatoxeJ IT~ (SKJflaloxeJ Time 

Aff•hal•on Alfohatoon I Alfdoatoon 

POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL 

(lnd•cale of sample(s) are hazardous matenals andlor suspected to conlaon I 

Radootoqocal_ Hoghly Toxic_ Flanvnable_ Skon lrr~ant_ Non-hazaod_ Olhe Return to doent _ Dosposal by lab _ Archove _ (Months) 
----

RAD SCREENING METHOD 

COMMENTS 
-- --

·------ ----

WHITE To accompany samples YELLOW Hecords Proces~ong f acololy PINK Foeld Team Leader 

b • 
n~ 
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oz 
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Loa Alamos National Laboratory Environmental Restoration (loa Alamos, NM 87545) 

CHAIN OF CUSTODY/REQUEST FOR ANALYSIS 

Technical Area 99 

Operable Unit 9999 

Date 10/04/95 

OU Contact Field Project Mgr. 

Send Lab Report to Field Project Leader 

Z999 

LANL Destination 

LANL Contact SMO Lab Contact 

Field Unit Leader Fl81d Project Leader 

()999-9999 

Turnaround 45 days 

Lab Report Required 11/18/95 

Contact Phone No() 999-9999 LANL Mail Stop Charge Code 9999999999999999 

Rellnquiahed by: Zaphnic Zubar 

(S lgn at u re ): 
Alllllation: Outer Limits, Inc. 

Received by: 
(Signature): 

Alliliation: 

Date: 

Time: 

Relinquiahed by: 

(Signature): 
Alliliation: 

Received by: 
(Signature): 
A IIIIi at ion: 

POSSIBLE HAZARD IDENTIFICATION: (pleaae indicate it sample(•) 

hazardoua materials and/or suspected to contain high level• ol 

hazardoua aubatancea): Radiological_ Highly Toxic 

Flammable_ Skin Irritant_ Non-Hazard Other 

Comment a: 

Field Unique Cont Date & Time co:xe~-

Sample tnD ID Collected Volu e/Material Matrix Preaerv 

0099-95-000t 01 10/04/95 125 ml Polyethylene Sod None 

0099·95.0001 02 10/04/95 125m Glass Sod Ice 

0099-95.0001 03 10/04/95 125 ml Polyethylene Sod Ice 

Date: 

tlon: 

eceived by: 
(Signature): 

Afliliatlon: 

by: 

METHOD: Field Screening 

Return to Client 

ANALYSIS REQUESTED: 
(SMO Order Codea) 

GSCAN 

HEXP 

MEnAL 

Ongon<ll . I ANl Destination 
Yellow npr 

Date: 

Time: 

REMARKS 
(Conditions of 
receipt, etc.) 

P111k - f I L Copy 

or
:I:o 
~UI z,. 
oDi" 
"113 

0 
OUI 

cz 
(J)ID 
-4-oog 
-<m --:Dr 
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00' 
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(f)!, 
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Los Alamos National Laboratory Environmental Restoration Project 

CUSTODY SEAL 

Q) 

m 
0 

w 
....J 
c.. 
~ 
<( 
C/') 

al 
<( 
....J 

a: w 
c.. 
~ 
<( 
I-
I-
0 z 
0 
0 

The custody seal shown above is a red gummed cellophane label. 
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Los Alamos National Laboratory Environmental Restoration Project 
DAILY ACTIVITY LOG 

Dale: Sheet __ of_ 

Tectnical Anta Operable Unrt 

Site WorX Plan 
i 
I 

Signature 

Comments: 

i 
I 

I 
i 

I 



Los Alamos National Laboratory 

Environmental Restoration Program 
Standard Operating Procedure 

No: LANL-ER-SOP-01.05 

Field Quality Control Samples 

Rev: 0 

Preparer: .S., ,.. d 1-A ()) llll ~ e t SaAA-d'k tl {JJ~ I J. -.lt.[ -('jf 
(Print Name) (} (Signature) (Date) 

Quality 
~Qr:~ Jl'lq; !1. ,u e. .a ~/ ~ 1- 7- l_2. Review by: 

rfnt Na) (gnat\Jfe) (Date) 

Technical J~ h., J. M~.f!o ~4~ !Jt;lflf ;z_ Review by: 
(Print Name) ~9) '(Date} 
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(Print Name) (Signature) (Oat~) 

PM t btrf W l{e,k.t &Wwt~ 3 - Y- 92. Approval: 
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Field Quality Control Samples 
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Field Quality Control Samples 

This procedure provides instructions for the collection of field quality control (QC) samples 
to ensure the reliability and validity of field and laboratory data. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all Environmental Restoration (ER) Program 
activities involving the collection of field QC samples. 

2.2 Training 

The Field Team Leader (FTL) is responsible for monitoring the proper 
implementation of this procedure and must ensure that field team members 
collecting QC samples are trained on each sampling procedure to be used. 
Additionally, the FTL and field team members must document that they have read 
and understood this procedure and the other procedures in Section 1.0, General 
Instructions. 

3.0 DEFINITIONS 

A. Aliquot: A sample aliquot is a portion of a sample that is representative of the entire 
sample. 

B. Background Sample: A sample collected from an area or site similar to the one being 
studied, but located in an area known or thought to be free from pollutants of concern. 

C. Equipment (Rinsate) Blank: Usually organic-free water that is as free of analyte as 
possible and is transported to the site, opened in the field, and poured over or through 
the sample collection device, collected in a sample container, and returned to the 
laboratory. 

D. Field Blank: Usually organic-free water solution that is transferred from one container 
to another at the sampling site and preserved with the appropriate reagents. 

E. Field Duplicate (Replicate) Samples: Two separate, independent samples taken from 
the same source that are collected in such a manner that they are co-located samples, 
equally representative of the sample matrix at a given location and time. 
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F. Quality Control Samples: Samples used in a planned check of the operation of a 
measurement system to obtain a measure of the quality of the data generated. 

G. Reagent Blank: Usually an organic-free aqueous solution that is as free of analyte as 
possible and contains all the reagents in the same volume as used in the processing 
of the samples. A reagent blank must be carried through the complete sample 
preparation procedure and contains the same preservation reagent concentrations in 
the final solution as in the sample solution used for analysis. 

H. Trip Blank: Usually an organic-free aqueous solution that is as free of analyte as 
possible and is transported to the sampling site and returned to the Sample 
Coordination Facility (SCF) without being opened. A trip blank is usually prepared by 
the SCF prior to the sampling event. 

4.0 BACKGROUND AND/OR CAUTIONS 

The majority of ER field efforts require the collection of samples for various quality control 
purposes. These include the isolation of site effects (control samples), definition of 
background (background sample), evaluation of field/laboratory methodology (duplicate 
samples), and assessment of the integrity of the sampling equipment (equipment rinsate 
blanks). 

Sampling procedures outlined in the Sampling and Analysis Plans (SAPs) will be applied 
to QC samples in the same way they are applied to samples taken in the field. QC sample 
containers must be labeled and transported, and the samples analyzed in a manner 
identical to all other samples taken at a site. 

5.0 EQUIPMENT 

Equipment required for this procedure is only that specified by the Operable Unit (OU) 
Sampling and Analysis Plans. 

6.0 PROCEDURE 

The requirements for field QC samples will be evaluated as part of the OU-specific 
Sampling and Analysis Plan. QC sample requirements for radiological samples differ 
from those for nonradiological samples. Summaries of these requirements for 
radiological and nonradiological sampling are provided in Attachments A and B, 
respectively. The requirements are also provided in the Generic Quality Assurance 
Project Plan for Resource and Conservation Recovery Act (RCRA) Facility Investigation 
(LANL, 1991 ). In addition to the QC samples listed in these summaries, projects may 
require other types of samples be collected to obtain information concerning the sampling 
site (e.g., background and control samples). Determine the need for these samples 
during the preparation activities. 
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Obtain organic-free water in sealed containers appropriate for transport to the field and in 
sufficient quantity to prepare the required equipment (rinsate) blanks, field blanks, and 
reagent blanks. Organic-free water can be acquired at the Sample Coordination Facility 
(SCF). 

Collect each type of QC sample required in the manner defined below. 

See Attachment A for frequency of QC samples. 

6.1 Background Sample 

Based on knowledge of the site and surrounding areas, identify areas and/or 
bodies of water that are similar to those being studied, but that are known or 
thought to be free of the contaminates of concern. Collect samples in the 
contaminate-free locations using the same sampling procedures used for samples 
from the site being studied. 

6.2 Equipment (R~nsate) Blank 

After field cleaning the sampling equipment, rinse with organic-free water and 
collect the rinsate for analysis. Assure that all equipment surfaces that come in 
contact with the sampling materials are rinsed (e.g., the inside of a bailer). 

6.3 Field Blank 

In the immediate vicinity of the sample collection activity, pour a quantity of organic
free water into designated sample containers. Follow the sample preservation 
procedure using the same preservatives and volumes as used with the other 
collected samples. 

6.4 Field Duplicate (Replicate) 

At the frequency specified for the type of sample(s) being collected, collect two 
separate samples from the same source and at the same location and time. Place 
the samples in separate containers, follow the sample preservation procedure, 
mark each as a unique sample, and submit both samples for the same analyses. 

6.5 Reagent Blank 

Pour a quantity of organic-free water that is free of the analyte(s) of interest into 
designated sample containers. Add to this container all preservation reagents, in 
the same concentration and volume, as those added to a sample. 
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Request that trip blanks be prepared by the SCF providing the sample containers 

for the sampling activities and that they be shipped with those containers. The 

number to be requested depends upon the number and type of samples to be 

collected. (See Attachments A and B for guidance.) Maintain the trip blanks with 

the sample containers throughout the sampling event and return them to the 

laboratory with the collected samples. Do NOT open the trip blanks. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be 

reviewed before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions 

LANL (Los Alamos National Laboratory), May 1991. "Generic Quality Assurance Project 

Plan for RCRA Facility Investigations for the Los Alamos National Laboratory 

Environmental Restoration Program, Los Alamos, New Mexico (current version). 

LANL (Los Alamos National Laboratory), November 1991. "Installation Work Plan for 

Environmental Restoration," Los Alamos, New Mexico (current version). 

Sisk, S.W., 1981, "NEIC Manual for Ground Water Subsurface Investigations at 

Hazardous Waste Sites," EPA Office of Enforcement, National Enforcement Investigations 

Center, Denver, Colorado. (Sisk, 1981, ) 

8.0 RECORDS 

Records to be generated during sampling are listed in the applicable sampling 

procedures. 

9.0 ATTACHMENTS 

A. Quality Control Sample Summary for Radiological Samples 

B. Quality Control Sample Summary for Nonradiological Samples 
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Quality Control Sample Summary for 
Radiological Samplesa 

Matrix of 
Samples Frequency Purpose 

Soil 1 per 20 samples To evaluate the 
Water 1 per 20 samples reproducibility of the 

(or less) sampling technique. 

Water used to 1 per 20 samplesb To evaluate 
rinse equipment decontamination 

procedures. 

aGeneric Quality Assurance Project Plan for RCRA Facility Investigations for the LANL ER 
Program, May 1991, Sections 5 and 10 (subject to annual update). 

bQr 1 per shipment if less than 20 samples are collected in a day. 
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Quality Control Sample Summary for 
Nonradiological Samples8 

Matrix of 
Samples 

Soil 
Water 

Water 

Soil 
Water 

Soil 
Water 

Water 

Frequency 

1 per 20 samples* 
1 per 20 samples* 

1 per 20 samples* 

1 per 20 samples 
1 per 1 0 samples 

1 per 20 samples* 
1 per 1 0 samples** 

1 per shipping 
container for VOAb 
analyses only. 

Purpose 

·To determine reagent 
and field contamination 
from other than sampling 
matrix. 

To determine any 
contamination from 
preparation and 
processing of samples. 

To evaluate the 
reproducibility of the 
sampling technique. 

To evaluate 
decontamination 
procedures. 

To determine 
contamination during 
storage and transport. 

8Generic Quality Assurance Project Plan for RCRA Facility Investigations for the LANL ER 
Program, May 1991, Section 5 (subject to annual update). 

bVOA - Volatile Organic Compounds 

* or 1 per shipment if less than 20 samples are collected in a day. 
** or 1 per shipment if less than 1 0 samples are collected in a day. 
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MANAGEMENT OF ENVIRONMENTAL RESTORATION PROJECT WASTES 

1.0 PURPOSE 

This procedure is used for identifying, minimizing, segregating, storing, disposing of, 

and treating Environmental Restoration (ER) Project-derived wastes at Los Alamos 

National Laboratory (Laboratory), and for preparation and management of all required 

documents associated with waste generation. ER Project activities that plan and result 

in the generation of waste include site investigations, corrective actions, and 

decommissioning. 

2.0 SCOPE 

This procedure applies to all field activities that generate or manage waste under the 

ER Project and to all Laboratory and contractor personnel involved in these field 

activities. The procedure is applicable from the time of waste generation through 

management, final disposal, and release by the ER Project. Waste management must 

follow the Laboratory Spill Prevention Control and Countermeasures Plan; the 

Radioactive Materials Management Area Plan; and the Water Quality and Hydrology 

Group's (ESH-18) notice of intent reporting requirements. 

This procedure does not supersede the applicable Laboratory Administrative 

Requirements (ARs). The following ARs direct the management of waste: 

• AR 1 0-1, Radioactive Liquid Waste 

• AR 10-2, Low-Level Radioactive Solid Waste 

• AR 10-3, Hazardous and Mixed Waste 

• AR 1 0-4, Polychlorinated Biphenyls 

• AR 10-5, Transuranic (TAU) Solid Waste 

• AR 1 0-8, Waste Minimization 

• AR 1 0-9, Waste Profile Form 

3.0 DEFINITIONS/FORMS 

3.1 Definitions 

Accumulation Date: The date the hazardous waste was generated, and placed 

in storage containers for <90-day storage, or the date that the waste collected in 

a Satellite Storage Area exceeds 55 gal. of hazardous waste or 1 gal. of acutely 

hazardous waste. 

Hazardous waste: Waste that is regulated under Resource Conservation and 

Recovery Act (RCRA) and defined in 40 CFR 261.3. 
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Indigenous media: Natural materials, such as borehole cuttings, rock, 
sediment, organic materials, or groundwater displaced during investigations, 
corrective actions, and decommissioning activities. 

Industrial wastes: Solid waste generated by manufacturing or industrial 
process that is not hazardous waste regulated under Subchapter I of 40 CFR. 
Such wastes may include fertilizer chemicals; inorganic and organic chemicals; 
miscellaneous plastic products; and glass, clay, and concrete products. This 
term does not include mining waste or oil and gas waste. 

Low-level radioactive waste: Waste that contains added radioactivity but is not 
high-level, transuranic, nor spent fuel. Material used in research may be 
classified as low-level waste provided the concentration of transuranics is <1 00 
nCi/g. 

Mixed waste: Hazardous waste containing added radioactivity. 

Municipal refuse waste: Nonradioactive, nonhazardous solid wastes that may 
be disposed of at a sanitary solid waste landfill. 

Special wastes: Solid wastes that have unique handling, transportation, or 
disposal requirements, including the following: 

• treated formerly characteristic hazardous wastes, 

• asbestos waste, 

• ash, 

• infectious waste, 

• sludge, 

• industrial solid waste, 

• spill of chemical substance or commercial product, 

• dry chemicals that become characteristic hazardous waste when wetted, 
and 

• petroleum-contaminated soils. 

Transuranic (TAU) waste: Waste that is contaminated with alpha-emitting 
transuranium radionuclides with half-lives >20 years and concentrations > 100 
nCi/g. 
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Chemical Waste Disposal Reguest (CWDR) Form: The form used by Chemical 

and Mixed Waste Management (CST -5) for arranging the collection and 

disposal of waste. Contact CST-5 for a copy of the form. 

Waste Characterization Strategy Form (WCSF): The form, from the Justification 

of Characterization Strategies for Wastes Generated by the Environmental 

Restoration Project (LANL 1995), that identifies process knowledge and 

proposed strategies for characterizing each waste stream. The WCSF is 

included in LANL-ER-SOP-1.1 0, Waste Characterization. 

NOTE: The Waste Characterization Strategy Form must be completed and 

submitted to CST-5 and the Hazardous and Solid Waste Group (ESH-19) for 

review and approval before wastes are generated. The Waste 

Characterization Strategy Form may be amended after the generation of the 

waste if new information and data warrant. 

Waste Profile Form (WPF): The form completed by generator and the Waste 

Management Coordinator (WMC}, used by CST-5 to assign waste codes. The 

WPF must be submitted to CST-5 prior to waste disposal. See AR 10-9 for 

instructions and routing. 

4.0 RESPONSIBILITIES 

The responsibilities outlined below are for Laboratory ER Project purposes and do not 

necessarily meet regulatory definitions or requirements. 

4.1 Field Project Leader 

The Field Project Leader (FPL) retains the ultimate responsibility as waste 

generator and is responsible for the implementation of this procedure, but the 

FPL may designate other project personnel to act on behalf of the FPL as 

generator. The FPL ensures that a trained WMC is assigned to the waste

generating activity. The FPL also ensures that the Field Team Leader (FTL) is 

trained in the management of wastes generated during ER activities. The FPL 

is also responsible for providing current input into the Waste Projection 

Database. 

4.2 Field Team Leader 

The FTL is responsible for on-site field activities. With the assistance and 

expertise of the WMC, the FTL directs the waste management, including waste 

segregation, documentation, testing, storage, and disposal. 
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The WMC is the individual with the overall functional responsibility for wastes 

generated within the field unit. The WMC is the primary waste management 

point-of-contact for the ER field unit and provides a full range of waste-related 

support and services. The roles and responsibilities of the WMC include the 

following: 

• Acts as primary waste management liaison between the field unit and CST-5. 

• Represents the field unit during audits and assessments. 

• Helps waste generators ensure regulatory compliance at hazardous and 

radioactive waste storage areas. 

• Initiates actions to prevent and eliminate noncompliance with regard to waste 

management issues. 

• Helps FPL comply within the requirements of Laboratory policies, U.S. 

Department of Energy Orders, and state and federal regulations. These 

requirements include those of the U.S. Department of Transportation (DOT}, 

Environmental Protection Agency (EPA}, and the New Mexico Environment 

Department (NMED), Part B permits, and best management practices. 

• Provides information to waste generators so they are aware of applicable 

regulations regarding radioactive, chemical, hazardous, and mixed waste. 

• Provides information to waste generators regarding Toxic Substance Chemical 

Acts (TSCA) and New Mexico special wastes .. 

• Assists the waste generator with the responsibilities listed in Section 4.4. 

• Performs weekly inspections of satellite accumulation areas. 

• Is responsible for the operations associated with <90-day storage areas. 

• Provides periodic updates of the Drum Tracking Database to the ER Project 

Office. 

• Coordinates the transportation of waste from the ER site. 

• Assists waste generator in waste minimization/pollution prevention techniques. 

• Assists waste generator with completion of the WCSF, the WPF, and the CWDR. 

• Helps prepare and review waste management sections of standard operating 

procedures, waste minimization plans, and other related documentation. 

• Attends required training and quarterly WMC meetings. 

• Is responsible for disseminating waste management information to the waste 

generators. 

• Notifies appropriate personnel of any spills, releases, leaks, or discharges. 
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• Coordinates the resolution of waste management issues on behalf of the field <""" 
unit. 

4.4 Waste Generator 

The roles and responsibilities of the waste generators are as follows: 

• has responsibility for all waste from time of generation to final disposal; 

• knows their wastestreams and anticipates changes in those wastestreams. 

• ensures accurate completion of the WCSF, the WPF, and the CWDR; 

• notifies appropriate personnel of any changes that affect the characterization or 
certification of wastestreams (i.e., changes in character or process of waste, 
etc.); 

• applies all appropriate waste minimization techniques; 

• initiates and signs waste management documentation as appropriate or 
required; 

• ensures proper storage and maintenance of logs for satellite accumulation 
areas and <90-day storage· areas; 

• completes Laboratory-required waste management training; and 

• notifies appropriate Laboratory personnel of any waste leaks, releases, spills, or 
discharges. 

5.0 EQUIPMENT 

Typical equipment for managing wastes would be the following: 

• appropriate waste containers (e.g., B-25 boxes, 55-gal. drums, liquid tank, 
plastic bags); 

• necessary tools (e.g., fork lifts, hammers, wrenches); 

• marking and labeling supplies; 

• staging supplies (e.g., pallets, plastic sheeting, tarps, rope, stakes, spill 
containment); 

• appropriate personal protective equipment (PPE); and 

• field screening instruments. 

6.0 PROCEDURE 

ER activities generate the following types of waste materials: 

• corrective action materials, including contaminated soil, water, sludge, building 
rubble, and asphalt; 
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• disposable PPE and other equipment requiring disposal; 

''""-~ • indigenous media; 

• investigation derived materials; 

• decontamination liquids; 

• solid wastes generated outside the contamination reduction or exclusion zones 

(assumed to be free of contamination unless conditions warrant otherwise); and 

• returned samples. 

6.1 Cautions 

Hazards (i.e., chemical, radiological, and physical) at each site are addressed 

in the site-specific health and safety plan. Be sure to follow it while managing 

wastes at the site. Waste management hazards that are not addressed in the 

site-specific health and safety plan (i.e., pinch points, drum and container lifting 

and moving, etc.) must be addressed in tailgate safety meetings. 

6.2 Waste Generation 

All available information about potential contaminants and site characteristics 

must be used to characterize waste and to minimize mixing of different waste 

classes. 

6.2.1 Characterization 

A. A characterization strategy must be in place for all wastes before 

they are generated. The WCSF (see LANL-ER-SOP-1.10, Waste 

Characterization) must be completed at this time. Estimated 

volumes, expected waste types and categories, sampling strategies, 

storage containers, and inspections are all addressed in this form. 

B. Be sure that proposed characterization of the waste is adequate for 

storage and/or disposal. 

C. If the waste is hazardous or potentially hazardous, the waste must 

be characterized and prepared for final storage or disposal within 

90 days after generation of the waste. 

6.2.2 Segregation and Minimization 

Proper waste segregation is required for storage, treatment, or disposal 

and is critical for waste minimization. 
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A. Waste minimization is the initial requirement for segregation 
determination. Follow implementation specifications in AR 10-8, 
Waste Minimization. Waste minimization techniques include 

• conducting routine briefings to discuss minimization; 

• returning indigenous media to original source during site 
investigation activities, if possible; 

• reusing equipment and PPE whenever possible; 

• decontaminating equipment and PPE instead of or before 
discarding; 

• cutting contaminated portions from disposable PPE and treating 
only the contaminated portions as contaminated waste; 

· • using dry decontamination techniques before decontamination 
rinses; 

• avoiding the use of solvents for decontamination; 

• using spray bottles for decontamination rinses; 

• wastae avoidance; and 

• recycling. 

B. All waste categories must be segregated, if possible, to prevent 
cross-contamination. The following categories can be generated 
during ER activities and must be segregated: 

• hazardous wastes; 

• low-level radioactive wastes; 

• TRU wastes (could be present in decommissioning wastes); 

• mixed wastes; 

• indigenous media (not a separate category but is indicated 
separately here because there are options for waste 
management, provided it meets the identified criteria); 

• regulated chemical wastes [e.g., polychlorinated biphenyl (PCB) 
waste, asbestos]; 

• special wastes (e.g., petroleum- and ash residue-contaminated 
soil); and 

• municipal refuse waste. 

C. Liquid and dry wastes must be segregated, even if they are from the 
same source. 
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Adequate space, containers, segregation, and labeling are all required for 

storage of ER wastes. Use storage containers that are appropriate for the waste 

and that will meet requirements for storage, inspection, handling, transportation, 

and disposal. Usually waste that is stored must be transported and managed 

for final disposal, and it would be proactive to use waste containers that meet all 

requirements for their expected uses. 

A. Prepare the area for waste storage before generating the waste. Because 

requirements differ for differing waste types, follow specific instructions for 

the waste type being generated. 

B. Describe the location of the waste storage area in the waste management 

plan, the characterization strategy form, or other appropriate document. 

C. If the material is suspect hazardous or radioactive, it must be labeled and 

stored as indicated below for the specific waste type. 

D. Label the container if the waste is being stored pending analysis for 

determination of status as hazardous wastes. The label should include 

such information as 

• accumulation start date, 

• name and phone number for contact, 

• site and potential release site (PAS) number, 

• sample numbers, and 

• waste matrix. 

E. Enter appropriate information into the Drum Tracking Database and 

forward to the ER Project office at least weekly. 

6.3.1 Hazardous Waste 

All soils, water, decontamination fluids, PPE, equipment, and building 

and decommissioning debris that are contaminated with qualifying 

hazardous waste must be managed to comply with hazardous waste 

regulations (see Section 3.1). Follow instructions in AR 10-3, Hazardous 

and Mixed Waste. 

A. Accumulation Areas. Store all hazardous waste in satellite 

accumulation areas, <90-day storage areas, or RCRA-permitted 

storage areas. 

Because of limited space at the Laboratory's storage areas and the 

large volumes of hazardous ER waste generated during some 

activities, most ER waste must be stored in <90-day storage areas 

until analytical results are obtained and final disposal is arranged. 
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B. Notification. Register the < 90-day storage area with ESH-19. 
Weekly inspections for container deterioration, leaks, and spills 
must be documented and the inspection forms submitted to ESH-19. 

If the 90 days will be exceeded because of unforeseen, temporary, 
or uncontrollable events, provide ESH-19 with a written request for 
a 30-day extension at least two weeks before the 90-day limit is 
reached. This extension request must indicate the reason the waste 
cannot be moved to a RCRA-permitted or interim-status unit at the 
Laboratory. 

C. Secure Areas. Store hazardous wastes in a secured area to 
prevent inadvertent or accidental intrusion and exposures. 
("Secured area" means that the waste is under the control of the 
generator; this can be a security area or an area that is fenced and 
locked.) 

D. Waste Containers. Place hazardous wastes in containers with tight 
lids. Containers holding liquids must be sealed and provided with 
secondary containment in a manner that allows the primary 
container to be inspected. The containers must be placed in 2-ft 
aisle spaces to allow for inspection and emergency personnel 
access. Wastes must be stored according to compatibility concerns; 
if ignitable wastes are present, the waste must be stored away from 
ignition sources. 

E. Labels. Label the containers with "Hazardous Waste" and 
indicate the major hazardous constituent(s); for< 90-day storage, 
the waste accumulation date must be indicated. 

F. Explosive Wastes. Remove all visible pieces of high explosives 
(HE) before placing the soil in containers. The containerized HE 
should be managed by the explosives host group. Follow guidance 
in AR 6-6, Explosives, and all directives of the explosives host 
group. 

The explosives groups are currently working withER and CST-5 to 
implement a program for disposal of soil containing HE. If the soil 

·has >5% HE by weight, the explosives groups will not allow the soil 
to leave the site for safety reasons. If the soil has <5% HE by 
weight, the material is considered non-reactive. 

6.3.2 Low-Level Radioactive Waste 

Low-level radioactive waste must be stored in a secure area to prevent 
inadvertent or accidental intrusion and exposures. Radioactive waste 
does not have to be permanently disposed of or placed within a storage 
or disposal unit within a specified time. However, best management 
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practice would be to provide for disposal within a reasonable time, for 

instance, six months. 

A. 

B. 

Liquids. Radioactive liquid waste water must be contained in a 

closed container. If the liquid is to be moved, the waste could be 

contained in DOT -approved 55-gal. containers, tuff tanks, or tanker 

trucks. Small amounts of radioactive liquid waste may be taken to 

Technical Area (TA) 50 for disposal at the Radioactive Liquid Waste 

Treatment Facility. Contact the Radioactive and Industrial 

Wastewater Treatment Science Group (CST-13) for specific 

instructions. Follow guidance provided in AR 10-1, Radioactive 

Liquid Waste. 

Solids. The radiation control technician can assist in making a 

preliminary decision regarding the radionuclide concentration level 

based on LANL-ER-SOP-10.07, Field Monitoring for Surface and 

Volume Radioactivity Levels, guidance in LANL-ER-SOP-01.03, 

Handling, Packaging, and Shipment of Samples, and guidance in 

AR 10-2, Low-Level Radioactive Solid Waste. 

• If the bulk solid low-level radioactive waste has a radionuclide 

concentration <2 nCi/g, store the waste in strong, tight 

containers that can eventually be moved for disposal. MostER 

activities will produce only waste that is <2 nCi/g. 

• If the radionuclide concentration is > 2 nCi/g, store the waste in 

containers that meet DOT requirements for waste transportation. 

Contact the Laboratory transportation services or Solid 
Radioactive Waste Management Group (CST-14) for information 

regarding the correct type of containers. 

C. Labels. The container holding low-level radioactive waste must be 

marked "CAUTION, RADIOACTIVE WASTE" using the Laboratory's 

standard tape. The container label must include the description and 

origin of waste, the container contact and 1-m exposure rates in 

mrem/hr, and the name of the waste generator. 

Note: Because of disposal restrictions, solid low-level 

radioactive wastes must be kept dry. 

6.3.3 TRU Waste 

Storage requirements for TRU waste are stringent because of safety and 

security considerations. The amount of waste that can be placed in any 

container is limited by the radionuclides present, the combined activity of 

the radionuclides, and the gases and heat that can be produced; other 

considerations are DOT container and weight requirements. Follow the 

guidance in AR 10-5, TRU Solid Waste, and contact CST-14; for 

assistance if you expect to generate TRU waste. 
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Mixed wastes must follow requirements for both hazardous and 

radioactive wastes (see Sections 6.2.1 and 6.2.2). If generation of low

level mixed waste is suspected based on site history or characterization, 

every effort should be made to sample the contaminated media in situ 

and request expedited turnaround for all analytical parameters. CST-14 

and CST -5 will advise about offsite waste acceptance criteria for final 

disposal. 

6.3.5 Indigenous Media 

Indigenous media that are displaced during investigations may be 

returned to the area of origin under certain circumstances. The ER 

Project's policy for returning materials to the site of origin is based on 

Comprehensive Environmental Response Compensation and Liability 

Act and EPA RCRA facility investigation guidance (EPA 1992). The 

policy is applicable only during the investigation or characterization 

process. The management of uncontaminated indigenous media that is 

displaced during corrective actions may be handled in the way described 

below. Document all decisions regarding the management of 

indigenous media in either the Field Log Book or the Daily Activity Sheet 

if it has not been documented elsewhere. 

Contaminated indigenous media generated during corrective actions are 

wastes and must be managed according to the requirements of the 

specific waste type that is contaminating the media. 

Be sure that the media are not placed where erosion could carry the 

media, contaminated or not, to a surface watercourse. 

A. Contaminated Indigenous Media. Most contaminated indigenous 

media generated during the course of an investigation are intrinsic 

elements and should be managed with other corrective action 

wastes from the site in the final remedy if possible and practical. 

This method avoids the necessity for providing separate treatments 

and disposal arrangements. Indigenous media are not wastes as 

long as the they remain within the solid waste management unit 

(SWMU) boundary. Solid contaminated indigenous media are not 

considered wastes and may be placed back in the SWMU or area of 

concern (AOC) provided that 

• the media has not crossed the boundary of the SWMU or AOC; 

• the SWMU has not been altered, changing the final remedy; 
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• the stored material will not enhance the spread of contaminants; 
and 

• all of the following protectiveness factors (EPA 1992) have been 
considered and decisions made using best professional 
judgment: 

- the contaminants, concentrations, and total volume of media; 

location of nearest populations and degree of access; 

- potential exposures to workers; and 

- potential for environmental impacts. 

Indigenous contaminated sludge or soil will be returned to its source 
or stored onsite in containers if short-term protection is not an issue. 
Non-indigenous media generated at the site during investigations or 
corrective actions, such as PPE, sampling materials, and 
decontamination fluids will not be stored and treated in the final 
remedy unless provisions and approvals have been reviewed and 
approved. This provision has been made because risks to human 
health and the environment from the indigenous contaminated 
media will be addressed by the final action. 

Solid contaminated media must not be placed back in the SWMU or 
AOCif 

• the media have left the SWMU or AOC boundary; 

• the source of the media is a borehole in hydraulic 
communication with groundwater or surface water; or 

• the media could be construed to be refuse in a water course or 
cause contaminants to reach surface water. 

Contaminated water meeting hazardous or radioactive criteria must 
be placed in containers and managed as hazardous or radioactive 
waste with the attendant labels and time constraints, as applicable. 

B. Uncontaminated Indigenous Media. Displaced uncontaminated 
solid indigenous media must be segregated from material that is 
contaminated to prevent contamination, which would generate 
additional waste that must be handled pursuant to legal 
requirements. 

Purged well water that is known to be uncontaminated may be 
discharged to the ground surface if all the agreements between 
ESH-18 and the State of New Mexico have been met. Notify ESH-
18 of the proposed discharge, how much is to be discharged, dates 
of discharge, and area of discharge. If ESH-18 has not approved the 
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proposed discharge before purging is to commence, the water must 

be placed in a container until approval is received. 

6.3.6 Regulated Chemical Waste 

Wastes containing PCBs or meeting the definition of New Mexico Special 

Waste must be segregated, if practical, from other waste streams. More 

information is provided in ARs 1 0-3, Hazardous and Mixed Waste and 

1 0-4, Polychlorinated Biphenyls. Notify the Operations and Maintenance 

Services (FSS-9} site coordinator to arrange for the support contractor to 

package, label, and transport asbestos waste off-site. If segregation is 

not possible, characterize and document all waste categories present in 

the waste. Waste Services will assist the waste generator regarding the 

handling of special wastes. 

6.3. 7 Municipal Refuse Waste 

Waste generated outside the exclusion or contamination reduction zones 

(e.g., food items and wrappers, paper} can be disposed of as municipal 

refuse waste. Uncontaminated items must be segregated from any 

contaminated items and kept away from areas of potential contamination. 

Store the uncontaminated items in plastic bags or lined garbage bins, 

and label the bags or bins as municipal refuse to prevent the inadvertent 

confusion or mixing of this waste with contaminated waste. 

6.4 Waste Disposal 

CST -5 can accept some wastes for disposal; they can manage the waste until 

an offsite contractor can accept the waste; or they can refer the generator to a 

licensed facility with whom the Laboratory has a disposal agreement. The 

WCSF provides CST-5 with the information it requires to arrange for disposal 

on-site or off-site as well as information for the waste characterization program. 

Be familiar with the CST Waste Acceptance Criteria (WAC}, follow the 

instructions, and arrange for storage containers that will be accepted by CST-5. 

Complete the following forms: 

• The WCSF, which must be completed and approved for all ER Project waste 

before the waste is generated. Follow LANL-ER-SOP-1.10. 

• The WPF, which must be completed for all wastes and submitted to for 

CST 5 review and approval. Follow AR 10-9, Waste Profile Form, for 

completion of the WPF. CST-5 provides the WPF reference number on the 

WPF that must be used on the CWDR form. 

• The CWDR form, which must use the WPF reference number. Submit the 

CWDR to CST -5, who will then make the arrangements for removal of the 
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waste from the site. Allow adequate time for the waste to be removed before 

the end of the storage term. 

If CST -5 instructs a field team to participate directly with an off-site disposal 

provider, the field team will follow instructions provided by CST-5 for all the 

waste management procedures, sampling, and documentation that is required. 

6.4.1 Hazardous Waste 

CST, as a hazardous waste storage facility, has stringent requirements 

regarding waste characterization. Follow the CST WAC for instructions 

on waste characterization. The WCSFs will notify CST -5 of the types and 

amounts of hazardous waste that must be managed by CST-5. 

6.4.2 Low-Level Radioactive Waste 

Follow the CST WAC for instructions on waste characterization (e.g., 

whether field instruments provide adequate information, or how many 

samples per ,volume must be taken). Follow the guidelines in LANL-ER

SOP-01.03 for instructions on preparation of packages for shipping. The 

radiation control technician is required to take external readings from the 

surface of each package of low-level radioactive material being shipped 

and to record the information on the CWDR Form. 

6.4.3 TRU Waste 

Disposal is not available for TRU waste, and storage capacity is limited. 

Follow the guidance in AR 10-5, TRU Solid Waste, and contact CST-14 

for assistance if you expect to generate TRU waste. 

6.4.4 Mixed Waste 

Disposal for large amounts of mixed waste is not readily available. 

Contact CST-5 for assistance if you expect to generate mixed waste. Do 

not generate mixed waste without prior notification to CST -5. 

6.4.5 Indigenous Media 

A. Contaminated Indigenous Media. Contaminated indigenous media 

must be disposed of pursuant to the requirements for the type of 

contaminant, except for investigation-derived solid media. This 

contaminated media may be returned to the original SWMU or AOC 

provided that the conditions set in Section 6.2.5.A of this document 

have been met. 
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Contaminated water must be disposed of as appropriate for the type 

of waste, including preparation, review, and approval of all forms. 

B. Uncontaminated Indigenous Media. Uncontaminated water may be 
discharged to the ground surface, provided that all the conditions 
noted in Section 6.2.5.B are met. Uncontaminated solid media may 
be returned to the area of origin, or it may be offered for beneficial 
use. 

6.4.6 Regulated Chemical Wastes 

CST -5 manages the disposal of regulated wastes, either by on-site 

disposal at T A-54 or by having contractors remove the waste. Submit the 
CWDR to CST-5 to have this waste removed from the site. 

6.4. 7 Municipal Refuse Waste 

Sanitary waste that can be disposed of at a municipal landfill should be 
taken there directly by a field team member. Present a completed WPF 

and a statement stating the type and amount of waste to the Los Alamos 

County Landfill Manager at time of disposal. 

6.5 Waste Treatment 

On-site treatment and treatability studies of ER-generated wastes may be 

conducted, including stabilization, aeration, and use of certain biological 

methods. Be sure to contact CST -5 and ESH-19 before the treatment or study 

is begun, because many requirements are in place regarding the management 

of such treatments. A few requirements are listed in the following paragraphs. 

Treatment must be conducted within a <90-day storage area in a tank that is 

provided with secondary containment. Tanks used for the treatment of 

hazardous waste must meet the requirements in 40 CFR 264.192 through 

264.199, Subpart J, Tank Systems. A Waste Treatment Report Form must be 

completed and sent to NMED 30 days prior to the treatment; since ESH-19 is 

the Laboratory group that interacts with NMED on waste treatment, the Waste 

Treatment Report Form must be sent to ESH-19, who will submit it to the state. 

The report form includes the description of the waste type, RCRA codes, 

radioactivity, quantity of waste, and final disposition. 

For treatability studies, NMED must be notified in writing no less than 45 days 

before the study is conducted, and studies must be conducted in accordance 

with 40 CFR 265.4(e and f). The treatability study project description document 

must be sent to ESH-19 for submission to NMED. The amount of waste treated 

cannot exceed 250 kg/day, and the total amount of material at the Laboratory 

being used for treatability studies cannot exceed 1000 kg. 
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8.0 RECORDS 

Required documentation generated during the preparation and management of waste 

is kept in the Laboratory's records systems. CST-14 and CST-5 are required to keep 

records of wastes that have been processed through their system, including the 

WCSF, WPF, CWDR, and Shipping Manifests. ESH-19 is required to keep records of 

<90-day storage areas, including inspection information. ESH-18 is required to keep 

records of discharges. These records are part of the ER records, but their presence is 

not required in the Records Processing Facility. 

Records kept in the Daily Activity Log or the Logbook, per LANL-ER-SOP-1.04, are 

submitted to the Records Processing Facility according to instructions in that 

procedure. The FPL must ensure that all records are submitted to the appropriate 

places. 

9.0 ATTACHMENTS 

N/A 
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This procedure describes the development of a strategy for the characterization of all 

Environmental Restoration (ER) Project wastes at Los Alamos National Laboratory 

(Laboratory) and the completion of the Waste Characterization Strategy Form (WCSF). 

ER Project activities that result in the generation of waste include site investigations, 

corrective actions, and decommissioning activities. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all wastes generated by the ER Project during 
the performance of site investigations, expedited cleanups, voluntary corrective 

actions, closures, or decommissioning activities. All wastes must be 
characterized. The WCSF (Attachment A) must be completed for each waste 

type or group of waste typ~s generated during a specific activity. 

2.2 Training 

Requirements for both waste management coordinators (WMC) and waste 
generators are indicated in Laboratory Standard LS1 05-01.0, Waste 
Management Coordinator Program. Additionally, staff using this procedure 
must document that they have read and understood this procedure and the 

other procedures in LANL-ER-SOPs, Section 1.0, General Instructions. 

3.0 DEFINITIONS 

Acceptable Knowledge (AK). Information that is used for waste characterization in lieu 

of direct waste sampling and analysis. AK includes process knowledge, previous 

chemical/analytical results associated with the waste, and site characterization data 

and information. AK also includes information on the raw materials used in a process 

or operation, the associated material safety data sheets, the products produced, and 

the associated waste produced. AK can also include the site history, the start and end 

dates of an operation, knowledge of the fate of the contaminants in the environment, 

and a description of all previous and current activities related to a specific site, 

including field screening. 

Waste type. Waste or groups of waste generated at a site that would require different 

waste characterization strategies. Waste types could include soil, sludge, concrete, 

asphalt, metal, wood, personal protective equipment (PPE), discarded equipment, 

purged groundwater, and decontamination liquids. 
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Accurate waste characterization is required by disposal facilities because they must 
meet their permitting requirements. This procedure must be followed for proposing a 
strategy to characterize waste that will be generated. The strategy proposed will 
provide CST-5 with adequate information to be assured that the wastes meet their 
waste acceptance criteria and permitting requirements. 

Characterization strategy is a commitment to use a compilation of information to 
characterize an individual waste type. The information can be AK, direct sampling, or 
a combination of AK and sampling results. AK can include information that will be 
generated as a result of site characterization. 

AK is of limited value in characterization of ER wastes because much ER-generated 
waste comes from earlier periods when activities and areas were incompletely 
documented or their locations not accurately recorded. Additionally, interview 
information has not been entirely satisfactory for identifying sources of waste because 
hearsay and memories are not always accurate. 

AK has proved useful for background and in initial determinations. Also, AK may be 
useful in determining whether a constituent is a source-specific waste. If an 
interviewee is available, the Interview Checklist (Attachment B) must be used if waste 
constituents are found to be present but the source of the constituent has not yet been 
identified. IfF- or K-listed constituents are detected in the waste, the generator can 
either assume that the wastes are Resource Conservation Recovery Act (RCRA)
hazardous, or use the Interview Checklist, if warranted, to document that the waste is 
not hazardous. 

Note: The Waste Characterization Strategy Form must be completed and 
approved before wastes are generated. 

5.0 EQUIPMENT 

N/A 

6.0 PROCEDURE 

6.1 Characterization of Wastes 

All wastes must be characterized, and a characterization strategy must be 
approved before the generation of wastes. ER Project waste contaminants are 
primarily radionuclides or RCRA-regulated constituents. However, if other 
contaminants are present, (i.e., asbestos, PCB, special wastes, etc.) the waste 
generator is expected to provide adequate characterization for these 
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constituents as well. CST-5 for assistance if another type of waste contaminant 
is suspected to be present. 

6.1.1 Radioactive Wastes 

The waste characterization strategy must be proposed on the WCSF and 
approved for potential radioactive wastes before wastes can be 
generated or the sites remediated. If history and investigation indicate 
that radioactivity is not present in a waste, then that waste can be 
managed as nonradioactive. 

If radioactive contamination is suspected or known to be present, the 
strategy for waste characterization must address the amount and types of 
radioactivity present. Wastes can be characterized based on previous 
sample results, field screening, sampling, AK, or a combination of these 
methods. 

Wastes having surface or volume radioactive contamination, or that are 
potentially contaminated from radioactivity, must be characterized. AK 
can be used as the first determination, for instance, if the area is known to 
be contaminated. Field screening can be used in some instances to 
make an interim or final determination using LANL-ER-SOP-10.07, R1, 
Field Monitoring for Surface and Volume Radioactivity. 

Sample results from investigation studies, together with field screening, 
may be adequate for characterization for volume contamination. The 
site-specific WMC must be in contact with CST-5 personnel to ensure 
adequacy of information. Sampling may be required for volume 
contamination. A consistent and documented approach must be used to 
evaluate radiochemical results. 

6.1.2 RCRA Wastes 

Waste characterization strategy must be proposed and approved on the 
WCSF before the wastes can be generated or remediated. AK can be 
used to make the RCRA determination if there is enough information to 
determine the source of contamination. 

Listed Hazardous Wastes. The waste and its source must first be 
evaluated to determine if it is a possible listed waste. If the source is any 
of the following, the waste is listed: 

• 40 CFR 261.31, Hazardous wastes from non-specific sources 

(F-Iisted) 

• 40 CFR 261.32, Hazardous wastes from specific sources (K-Iisted) 
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• 40 CFR 261.33, Discarded commercial chemical products (P- and ~,,~ 

U-listed) 

(See Attachment C for a list of the hazardous wastes that could be 

generated by the ER Project, based on the Laboratory site history and the 

processes generating these wastes that make them subject to the RCRA 

requirements. Discarded chemical products are not included in this 

listing.) 

Characteristic Hazardous Wastes. If the waste is not a listed waste, the 

waste must be evaluated as a possible characteristic hazardous waste 

identified in 40 CFR 261.21 through 24. Usually, AK can be used to 

characterize the characteristics of ignitability, corrosivity, and reactivity 

(except for high explosives) to eliminate from consideration in ER sites' 

waste types, but the wastes must be evaluated for constituents in the 

toxicity characteristic (TC) category. 

Process knowledge can be used to evaluate the liquid ER wastes, such 

as decontamination solutions or purged groundwater. Most liquids 

would not exhibit corrosive, reactive, ignitable, or toxic characteristics. If 

the materials come from highly contaminated areas, laboratory analyses 

may be required. 

A number of the TC wastes, especially barium, cadmium, lead, mercury, 

and silver (to name a few), are known or suspected to be present in the 

soils at ER sites and are identified in the site-specific work plans. A 

waste must be designated as a hazardous waste if the toxicity 

characteristic leaching procedure (TCLP) analyses indicate that RCRA 

TC regulatory levels are equaled or exceeded. (See Attachment D for a 

listing of the TC or D-listed wastes and the maximum allowable 

regulatory levels.) 

As an alternative to TCLP, total metal analyses can be used to 

demonstrate that the waste is not a TC hazardous waste. The total 

analyses of solid samples can be compared with the TC levels. If the 

total analyses indicate that levels of the contaminant are <20 times the 

TC levels, the material is characterized as not hazardous. 

6.2 Completion of the Waste Characterization Strategy Form 

The WCSF must be completed for all ER wastes. The field unit-specific WMC 

will assist with the completion of this form. The first and last pages of the 

WCSFs must be completed only once per waste type originating from a single 

or combination of potential release sites (PRSs) or solid waste management 

units (SWMUs). These pages give general information. The remaining pages 
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that give the actual characterization strategy for each waste type must be 

completed for each type of waste (PPE, decontamination water, contaminated 

soil, etc.). The specific waste type pages may be duplicated the required 
number of times to address all waste types. After the form is complete, number 

the upper right hand corners, including the first and last pages, to ensure that 

the reviewer has had access to all pages. 

The WCSF that is used in this procedure has been modified from the original 

Solid Radioactive Waste Management Group's (CST-14) form that was 
presented in their document "Justification of Characterization Strategy for 
Wastes Generated by the Environmental Restoration Project." The form in this 

procedure satisfies CST -14's requirements for characterization strategy. 

The instructions for completing the form in Attachment A are in Sections 6.2.1 

through 6.2. 11. 

6.2.1 Identification Boxes 

Complete the identification for 

• Operable Unit 

• Field Unit 

• PRS/SWMU Number(s) 

• Title (of the PRS/SWMU) 

• Waste Types (soil, water, PPE, sanitary landfill trash, etc.) 

• Date of Completion of Form 

• Name of Field Project Leader 

• Name of the Field Unit Waste Management Coordinator 

• Type of Activity (investigation, corrective action, expedited cleanup, 

decommissioning projects) 

6.2.2 Description of the ER Project Activity 

Describe the ER activities that will be generating the waste to be 
addressed in this form. Activities can include drilling, sampling, 
excavation, pumping, and decommissioning. Be sure to include such 

things as decontamination activities and activities that generate 
uncontaminated waste. 
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Any available background information can help characterize the waste. 

Knowledge of the source of the waste is required to adequately 

characterize some wastes. 

A. Provide a site description and history, including dates of operation, 

types of work conducted, chemicals used at the site, and waste 

types and management. 

B. Note if previous analytical results for the expected wastes are 

available, and include results showing contaminants above 

background levels and sampling method, if known. 

Unless the information is very specific (for instance, containers of known 

liquids or bags of pesticides}, AK will not be satisfactory without sampling 

results. If sampling information indicates the presence of contaminants of 

unknown origin, the Interview Checklist, Attachment B, may be used if 

interviewees are available. 

6.2.4 Specific Waste Type 

Indicate the specific waste type for which this section is being written: 

contaminated soil, decontaminated PPE, waste destined for the sanitary 

landfill, etc. Each different waste type should have its own section of the 

strategy form completed, even though all the waste types are indicated 

on the first page of the form. Segregation of the waste types is assumed 

at this point. Be sure that the specific waste type is identified. 

6.2.5 Waste Description 

Describe the physical types of waste expected: water, contaminated 

indigenous material, PPE, borehole cuttings, etc. Identify hazardous or 

radioactive contaminants that are known or potential, and estimate 

volumes of each waste type. Indicate the waste packaging that will be 

used: 55-gal. drums, roll-off bins, B-25 boxes, etc. This information could 

be prepared in a table format and included with the WCSF. 

6.2.6 Characterization Strategy 

Techniques for characterizing the specific waste type must be identified 

in this portion of the form. Techniques can include 

• chemical analysis; 

• results from previous analyses; 
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All methods of characterization for the specific waste type must be 
identified. For instance, PPE may be characterized based on soil sample 
results taken at the site, by decontamination after field screening, or by 
knowledge of process (i.e., the PPE never came in contact with 
contaminated material). Trash bound for the municipal landfill can be 
characterized based on the fact that it was outside the contaminated 
zone and never contacted the contaminated material. 

For bulk contaminated soil, the method of sampling and the analytical 
results used for characterizing the waste must be identified. A 
justification that these results are representative must be provided, or the 
worst-case scenario from a regulatory perspective must be assumed. 

If direct sampling of containerized waste will be used for the 
characterization strategy, indicate how many grab or composite samples 

will be taken. Grab and composite samples must be taken appropriately 
for the media. Grab samples are appropriate for homogenous wastes, 
such as water. Composite samples are appropriate for heterogeneous 
wastes; the number of subsamples for a composite sample must be 
statistically defensible. Contact the WMC for assistance regarding 
subsample criteria. Samples collected for volatile organic compounds 
must be grab samples. Be sure to collect enough samples to provide a 
representative concentration of constituents. 

6.2. 7 Analytical Strategy 

This section of the form is used to identify contaminants or potential 

contaminants and the methods that will be used to characterize them. 

A. For the specific waste type, indicate if the constituent is present, not 
present, or no information is available. 

B. In the three columns to the right of the double bar, check only one 
strategy method. If AK, either existing or from data to be taken, is 
sufficient for disposal purposes, direct sampling of the containerized 

waste may not be necessary. 

C. If direct sampling is indicated, indicate the analytical method that will 
be used for the samples required. 

D. If samples are to be taken, indicate the analytical method that will be 
used for the analysis in the first column. Ensure that the samples 
are analyzed by SW-846 or other approved analytical methods 
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Indicate the potential radioactive status of the waste. If the area is known 

to be contaminated from AK, field screening, or earlier sample results, 

indicate the type and activity, if known, of potential contamination. 

If tritium is not expected to be in the waste and the waste will not be 

sampled for tritium, attach a statement signed by the FPL stating that, 

based on a review of available information and professional judgment, it 

is not necessary to sample for tritium at this site because there is no 

potential for the waste to contain added tritium due to DOE operations. 

6.2.9 Preliminary RCRA Determination 

Use this block to identify the status of knowledge regarding RCRA 

contaminants and radioactive contamination. Make sure to address each 

category as noted. If RCRA contaminants are identified, the waste is a 

RCRA waste and must be managed in accordance with all requirements. 

The site history and existing screening and sample results must be 

reviewed to identify radionuclides and possible activities. 

If the waste has been shown to be non-RCRA, check the first box and 

give a description of how the waste will be managed. If the waste is 

potentially RCRA, it must be managed as RCRA. 

If the waste is RCRA or potentially RCRA, check the second box. If 

sample results indicate that waste previously identified as potentially 

RCRA is not RCRA, then the waste can be relabeled and managed as 

non-RCRA. This change must be indicated in the Field Log Book or the 

Daily Activity Log. 

6.2.1 0 Review and Signatures 

The Field Team Leader and Field Team WMC must sign the completed 

WCSF and forward it to the Waste Management Representative at CST-5 

and the ESH-19 RCRA Liaison for review and comment. When 

comments have been satisfactorily incorporated, obtain the approval 

signature of the Waste Management Representative. Forward a copy of 

the approved WCSF to the ER Project WMC. 

6.2.11 Amendments and Deviations 

If additional information is obtained after the WCSF is approved that 

would affect the proper characterization of the waste, the WCSF must be 
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amended. Additional information may include analytical results that were 
unavailable at the time the form was completed, field observations and 
screening results, etc. Start numbering the amendment pages with A-1, 
A-2, etc. Submit the amendment to Waste Services, CST-5, for approval. 

If the WCSF was not followed, write a letter to the PAS file that describes 
the deviations, and forward copies to the ER Project WMC and to Waste 
Services. 

7.0 REFERENCES 

EPA (US Environmental Protection Agency), July 1,1994. Code of Federal 
Regulations, Title 40, Environment; Subchapter I, Solid Wastes, Washington, DC 

Los Alamos National Laboratory, Laboratory Standard LS105-01.0, Waste 
Management Coordinator Program, April 4, 1995. 

Los Alamos National Laboratory, Justification of Characterization Strategies for 
Wastes Generated by the Environmental Restoration Project, AP-CST14G-004, 
Rev. 1, CST-14. 

Los Alamos National Laboratory Environmental Restoration Project, LANL-ER-SOP-
01.06, R1, Waste Management. 

Los Alamos National Laboratory Environmental Restoration Project, LANL-ER-SOP-
1 0.07, Field Monitoring for Surface and Volume Radioactivity Levels. 

8.0 RECORDS 

The Field Project Leader must ensure that all records generated while following this 
procedure are transmitted to the ER Records Processing Facility. The following 
records are generated, as applicable, during waste characterization: 

• WCSF 

• Amendments to the WCSF 

• Interview Checklist 

• Sampling Plan 

·" 

Additionally, the Field Project Leader must ensure that the WCSF is attached to the 
Waste Profile Form associated with the same waste type and is transmitted to CST-14 
for the Waste Management Program's official records. 



9.0 ATTACHMENTS 

Attachment A- Waste Characterization Strategy Form 
Attachment 8 - Interview Checklist 

LANL-ER-SOP-1 .1 0, RO 
Page 11 of 29 

Attachment C - F- and K-Listed Wastes and Process Description 

Attachment D - 0-Listed Wastes with Maximum Concentration of Contaminants for 

Toxicity Characteristic 



WASTE CHARACTERIZATION 

OU Number/FU PRS/SWMU Number 

All Waste Types or Wastestreams: 

Completed By: Date: 

FPL: WMC: 

Type of Activity (site investigation, EC, etc.): 

STRATETY FORM 

LANL-ER-SOP-1.1 0, RO 
Attachment A 

P 12 of 29 age 

Title 

Description of the Activity (e.g., drilling, surface sampling, excavation and recontouring, soil 
washing, etc.) 

Acceptable Knowledge 
Site Description, Site History. and Historical Waste Generating processes or Activities: (Include dates for 
site history): 

Preyjous lnyestjgation Analytical Results: (Report the analytical methods and results above background 
levels) 
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OU Number/FU PRS/SWMU Number Title 

Specific Waste Type: 

Waste Description 

O~§~dlllis;m Qf Wa.§~ I~~. Em~otia.l QQDlS~mioa.ot§, ~lum~ E§limm~. aod Wa§~ E~kagiog: 

Characterization Strategy 

Oe§crjptiQD Qf Strategy: 

Wa.§W Sa,mpliog*: (If sampling will be used, indicate how many grab or composite samples will be collected 

per container or volume of waste and whether the waste is considered homogeneous or heterogeneous.) 

~=;':""..:::::=:..~::.:."t.~:.::...~~=~8nd-. 

Analytical Strategy 

Analyte Category Analytical Maybe Direct Acceptable Acceptable 

Method Present Sampling of Knowledge Knowledge Data 

(yes, no, Containerized Existing from Proposed Site 

unknown) Waste Information Characterization 

Volatile Organic 
Constituents 

Semivolatile 
Constituents 

Organic Pesticides 

Organic Herbicides 

Pesticides and PCBs 

PCBs 



OU Number/FU 
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PRS/SWMU Number Title 

Specific Waste Type: 

Analytical Strategy (Continued) 

Analyte category Analytical Maybe Direct Sampling Aoceptable Aoceptable Knowledge 
Method Present of Containerized Knowledge Data from Proposed 

(yes, no, Waste Existing Site Characterization 
unknown) lnfonnation 

Total Metals 

Total Cyanide 

Other Inorganic 
Constituents (specify) 

High Explosive 
COnstituents 

Asbestos 

TPH 

TCLPMetals 

TCLP Organics 

TCLP Pesticides and 
Herbicides 

Gross Alpha 

Gross Beta 

Gross Gamma 

Tritium1 

Gamma Spectroscopy 

Isotopic Plutonium 

Total Plutonium 

Isotopic Uranium 

Total Uranium 

Strontiurn-90 

Americium-241 

If tritium is not expected, attach a statement signed by the FPL stating that, based on a review of the available information and 
professional judgment, it is not necessary to sample for tritium at this site. 
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OU Number/FU PRS/SWMU Number Title 

Specific Waste Type: 

Preliminary RCRA Determination 

Based on available information, indicate the waste and whether it could potentially be any of the wastes as defined 

in 40 CRF 261. Ust the F-, D-, K-, P-, or U- category and number. 

Preliminary RCRA Status 

-- Non-RCRA: (No 90-Day Storage Requirement) 
Describe how waste will be stored/handled: 

-- RCRA: (90-Day Storage Requirement) 
Waste will be stored/handled in accordance with 20 NMAC Generator Requirements 

Preliminary Determination for Radioactivity 

Based on available information, indicated the amount and type of radiation contamination expected in the waste. 

Preliminary Radioactivity Status 

-- Material is not radioactive 
Describe how waste will be stored/handled 

-- Material is radioactive 
Describe the controlled area, labeling, and protection against inadvertent contamination 
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OU Number/FU PRSISWMU Number Title 

Waste Types or Wastestreams: 

Signatures: 

Field Team Leader __ ~----------------------

Field Team Waste Management Coordinator-----------------

Waste Management Representative--------------------



TETRACHLOROETHYLENE 
tetrachloroethane 
perch loroethylene 
ethylene tetrachloride 
Nema 
Tetra cap 
Tetropil 
Perclene 
Ankilostin 
Didakene 

TRICHLOROETHYLENE 
trichloroethane 
ethinyl trichloride 
Tri-Ciene 
Trielene 
Trilene 
Trichloran 
Trichloren 
Algylen 
Trimar 
Triline 
Tri 
Trethylene 
Westrosol 
Chlorylen 
Gemalgene 
Germalgene 

METHYLENE CHLORIDE 
dichloromethane 
methylene bichloride 

1,1, 1-TRICHLOROETHANE 
methylchloroform 
chlorothene 

CARBON TETRACHLORIDE 
tetrachloromethane 
perchloromethane 
Necatorina 
Benzinoform 

ATTACHMENT A-1 
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CHLORINATED FLUOROCARBONS 
all liquid freons 

CHLOROBENZENE 
monochlorobenzene 
benzene chloride 

1 , 1 ,2-TRICHLOR0-1 ,2,2 
-TRIFLUOROETHANE 

ORTHO-DICHLOROBENZENE 
1 ,2-dichlorobenzene 

TRICHLOROFLUOROMETHANE 
trichloromonofluoromethane 
fluorotrichloromethane 
Freon 11 
Frigen 11 
Arcton 11 

1,1 ,2-TRICHLOROETHANE 
vinyl trichloride 

XYLENE 
dimethyl benzene 
Xylol 

ACETONE 
2-propanone 
dimethyl ketone 
~-ketopropane 

pyroacetic ether 

ETHYL ACETATE 
acetic acid ethyl ester 
acetic ether 
vinegar naptha 

ETHYLBENZENE 

ETHYL ETHER 
1 , 1'-oxybisethane 
ethoxyethane 



ether 
diethyl ether 
ethyl oxide 
diethyl oxide 
sulfuric ether 
anesthetic ether 

METHYL ISOBUTYL KETONE 

n-BUTYL ALCOHOL 
1-butanol 
butyl alcohol 
propyl carbinol 

CYCLOHEXANONE 
ketohexamethylene 
pimelic ketone 
Hytrol 0 
A none 
Nadone 

METHANOL 
methyl alcohol 
carbinol 
wood spirit 
wood alcohol 

CREOSOLS 
cresylic acid 
cresylol 
tricresol 
ortho-creosol 
2-methylphenol 
o-hydroxytoluene 
meta-creosol 
3-methylphenol 
para-creosol 
4-methylphenol 

NITROBENZENE 
nitrobenzol 
essence of mirbane 
oil of mirbane 

TOLUENE 
methyl benzene 
toluol 
phenyl methane 
Methacide 
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METHYL ETHYL KETONE 
2-butanone 
ethyl methyl ketone 
MEK 
2-oxobutane 

CARBON DISULFIDE 
carbon bisulfide 
dithiocarbonic anhydride 

ISOBUTANOL 

PYRIDINE 

BENZENE 
benzol 
cyclohexatriene 

2-ETHOXYETHANOL 
ethylene glycol monoethyl ether 
Cel/osolve 
Oxitol 

2-NITROPROPANE 



Attachment B 

Interview Checklist to Help 
Determine RCRA Status of Wastes 

LANL-ER-SOP-1.10, RO 
Attachment B 

Page 19 of 29 

Page 1 
* ------

All questions are to be answered. Use No Known Information (NKI) as responses to questions if the interviewee 
has no information on the subject matter. Put the interviewer's initials and the number of the interviewer's 
completed checklist in the identifier location at the right hand comer of the cover page and on each succeeding 
page. Follow all instructions in the checklist, and give the entire record package to the Field Team Leader. 

The Field Team Leader or designee will submit the record package to the Environmental Restoration Project's 
waste management liaison for delivery to ESH-19 for the RCRA determination. The record will be submitted to the 
RPF in accord with Section 7.0 of this AP. 

1. Name of Interviewee: Date: 

2. Interviewee's Z Number: 

3. Interviewee's Address (if retired): 

4. Phone: (w)( l (h)( l 

5. Names of other personnel involved with work at the site. Addresses and phone numbers, if 
available: 

6. Name of Interviewer (Print and sign name): 

*Use interviewer's initials before dash, and put number of interview after dash. 
DCheck here if information continues on the back. 

Date: 
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Attachment B 

Interview Checklist to Help 
Determine RCRA Status of Wastes 

Date of Interview: 

PRS or SWMU Designation: OU: 

TA - Building __ (if applicable) 

Interviewee's dates of service at site: 

Job title and brief description of interviewee's work: 

RCRA characteristic wastes will not be addressed in this checklist, because the 
purpose of the checklist is to obtain Information about potential RCRA listed 
constituents. 

Environmental Restoration Project's policy is to obtain the best available information to help ESH-19 

determine if a constituent identified from analysis is a RCRA listed waste. Information about the uses of 

the constituent is important for correct characterization. Use of this checklist will help obtain relevant 

information. The only RCRA waste codes considered likely by ESH-19 to occur at this laboratory are: 

Solvents F001- FOOS 
Electroplating F006- F012 
Leachate from multi source F039 
Explosive Manufacturing K044- K047 
Lead, hexavalent chromium - from 
formulation of ink K086 

Off Specification or Spilled Chemicals PandU 

Attachment A-1 of this checklist gives technical and trade names for F001-F005 Constituents. 

List the chemicals and potential RCRA waste codes that are being researched. 

Chemical name Potential RCRA Waste Codes 

(also use common name, if one exists) (from above list) 

*Use interviewer's initials before dash, and put number of interview after dash .. 

DCheck here if information continues on the back. 
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QUESTIONS 

1. Describe activity and waste-generating process. Include information on raw materials used, 
process, product, rework. Include dates of activity. 

Diagram or sketch, if it would be helpful. 

2. Facility history. (Dates of interviewee's service at facility): 

Group's Designation or Name/Group responsible for facility use. 

Mission: 

3. Were there chemistry labs, machine shops, maintenance shops, or mechanical repair shops 
where you worked? 

A. Were degreasers, solvents, or non-soap type cleaners used? 

B. What degreasers or solvents were used? Also include concentration of chemicals prior to use. 
(Use list of chemicals in Attachment A to help interviewee recognize chemicals.) 

c. How were they used? 

D. What was done with the spent cleaners, still bottoms, or chemicals? (Please list each one 
separately, if possible.) 

E. How was the waste managed? (Where was it stored?) 

F. Where was it disposed? (Give interviewee map of Technical Area to identify disposal location.) 

G. Were any chemicals used for degreasing or cleaning also used for other purposes? Can 
examples of these other uses be given? 

*Use interviewer's initials before dash, and put number of interview after dash. 
DCheck here if information continues on the back. 
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4. Were there electroplating operations using cyanides? Describe the processes, what was plated, 

and the raw materials. 

A. What was done with the plating solutions, residues, stripping baths or cleaning baths? (Please 

list each one separately if possible.) 

B. Where and when were solutions or residues disposed? (Give interviewee map of Technical 

Area to identify disposal location.) 

i. Did wastewater treatment occur at this site? 

ii. What was done with the wastewater treatment sludges? 

C. Were wastewater treatment sludges generated from sulfuric acid anodizing of aluminum; tin 

plating on carbon steel; zinc, aluminum, or zinc-aluminum plating on carbon steel; cleaning or 

stripping of zinc, aluminum, or tin on carbon steel; or chemical etching or milling of aluminum? 

D. Where did the treatment occur? How was the waste managed? 

E. Where and when was the waste disposed? 

F. Were cyanides used other than for electroplating operations? Can examples of such uses be 

given? 

5. Were there metal heat treating operations using cyanides where you worked? Describe the 

processes, raw materials, and the product. 

A. What was done with the quenching bath residues from oil baths or spent cyanide solutions 

from salt bath pot cleaning? (Please list separately, if possible.) 

i. Did wastewater treatment occur at this site? 

ii. What was done with the wastewater treatment sludges? 

B. Where and when were the sludges disposed? 

C. Were cyanides used other than for heat treating operations? Can examples of such uses be 

given? 

6. A. Were explosives manufactured or produced? 

B. Was wastewater from this explosives work generated or treated? 

C. Describe the processes, raw material, and the products. 

*Use interviewer's initials before dash, and put number of interview after dash. 

DCheck here if information continues on the back. 



6. D. 

E. 

7. A. 

B. 

c. 

D. 

8. A. 

B. 

9. A. 

B. 

10. A. 

B. 
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What was done with the pink/red water, sludges or spent carbon from explosives wastewater 
treatment? (Please list separately, if possible.) 

Where and when were these materials disposed? 

Were any unused chemicals (including pesticides and insecticides) that were unwanted, out 
of date, or off specification disposed? 

What were the chemicals' names and uses? 

Where and when were they disposed? 

i. Were there any spills (e.g., in storage areas) from any unused chemicals? 
ii. What was done with the cleanup materials? 

Were there any other incidents that may have caused contaminants to be deposited on the 
soil? 

Was there a landfill for chemicals in or near your work area? __ Where? 

i. Were there liquids associated with the landfill? 

ii. Were the liquids in the bottom or below the pit ever collected for further processing or 
management? 

What was done with the liquids and where were they disposed? 

Were there printing operations on site? 

What was done with the liquids and sludges from the type-cleaning operations? 

Were there other waste generating processes in the vicinity that might have an impact on this 
site? 

Who would have details about the process or practice? 

*Use interviewer's initials before dash, and put number of interview after dash. 
OCheck here if information continues on the back. 
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11 . A. Were other chemicals used at the site? What were their uses? 
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B. Were other wastes (for example, vacuum pump oil or other oils) managed or disposed at the 

site? 

12. Method of disposal 

D Into drain (indicate destination, if known) 

D Into holding tank 

D Evaporation 

D Spill (chemical storage or waste storage area?) 

0 Poured onto or injected into ground 

0 Buried (for example in Material Disposal Area or buried in place) 

0 Burned 

Explain checked boxes: 

13. Was waste packaged? 

Describe: 

*Use interviewer's initials before dash, and put number of interview after dash. 

DCheck here if information continues on the back. 
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14. Is other information available? 

D Letters/Memos 
D Ordering Information 
D Transportation/shipping information 
D Final Report 

Give available detail on checked items: 
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15. To Interviewer: If no information is available, briefly relate the effort to deterine information (for 
example, phone calls, letters, archival research, etc.): 

*Use interviewer's initials before dash, and put number of interview after dash. 
DCheck here if information continues on the back. 
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F- and K- Listed Wastes and Process Description 

EPA 
CODE PROCESS DESCRIPTION 

F001 The following spent halogenated solvents used in degreasing: tetrachloroethylene, 

trichloroethylene, methylene chloride, 1,1, 1-trichloroethane, carbon tetrachloride, and 

chlorinated fluorocarbons; all spent solvent mixtures/blends used in degreasing 

containing, before use, a total of 10 percent or more (by volume) of one or more of the 

above halogenated solvents or those solvents listed in F002, F004, and FOOS; and still 

bottoms from the recovery of these spent solvents and spent solvent mixtures 

F002 The following spent halogenated solvents: tetrachloroethylene, methylene chloride, 

trichloroethylene, 1,1, 1-trichloroethane, chlorobenzene, 1,1 ,2-trichloro-1 ,2,2-

trifluoroethane, ortho-dichlorobenzene, trichlorofluoromethane, and 1,1 ,2-

trichloroethane; all spent solvent mixtures/blends containing, before use, a total of 1 0 

percent or more (by volume) of one or more of the above halogenated solvents or those 

listed in F001, F004, or FOOS; and still bottoms from the recovery of these spent solvents 

and spent solvent mixtures 

F003 The following spent non-halogenated solvents: xylene, acetone, ethyl acetate, ethyl 

benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol, cyclohexanone, and 

methanol; all spent solvent mixtures/blends containing, before use, only the above spent 

non-halogenated solvents; and all spent solvent mixtures/blends containing, before use, 

one or more of the above non-halogenated solvents, and, a total of 10 percent or more 

(by volume) of one or more of those solvents listed in F001, F002, F004, and FOOS; and 

still bottoms from the recovery of these spent solvents and spent solvent mixtures 

F004 The following spent non-halogenated solvents: cresols and cresylic acid, and 

nitrobenzene; all spent solvent mixtures/blends containing, before use, a total of 10 

percent or more (by volume) of one or more of the above non-halogenated solvents or 

those solvents listed in F001 , F002, and FOOS; and still bottoms from the recovery of 

these spent solvents and spent solvent mixtures 

FOOS The following spent non-halogenated solvents: toluene, methyl ethyl ketone, carbon 

disulfide, isobutanol, pyridine, benzene, 2-ethoxyethanol, and 2-nitropropane; all spent 

solvent mixtures/blends containing, (before use) a total of 10 percent or more (by volume) 

of one or more of the above non-halogenated solvents or those solvents listed in F001, 

F002, or F004; and still bottoms from the recovery of these spent solvents and spent 

solvent mixtures 

F006 Wastewater treatment sludges from electroplating operations except from the following 

processes: (1) Sulfuric acid anodizing of aluminum; (2) tin plating on carbon steel; (3) zinc 

plating (segregated basis) on carbon steel; (4) aluminum or zinc-aluminum plating on 

carbon steel; (5) cleaning/stripping associated with tin, zinc and aluminum plating on 

carbon steel; and (6) chemical etching and milling of aluminum 



EPA 
CODE 

F007 

FOOB 

F009 

F010 

F011 

F012 

K044 

K045 

K046 

K047 
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F- and K- Listed Wastes and Process Description 

PROCESS DESCRIPTION 

Spent cyanide-plating bath solutions from electroplating operations; cyanide (salts) 

Plating bath residues from electroplating operations where cyanides are used in the 
process; cyanide (salts) 

Spent stripping and cleaning bath solutions from electroplating operations where 
cyanides are used in the process; cyanide (salts) 

Quenching bath residues from oil baths from metal heat-treating operations where 
cyanides are used in the process; cyanide (salts) 

Spent cyanide solutions from salt bath pot cleaning from metal heat-treating operations; 
cyanide (salts) 

Quenching wastewater treatment sludges from metal heat-treating operations where 
cyanides are used in the process; cyanide (complex) 

Wastewater treatment sludges from the manufacturing and processing of explosives. 
(Only a listed hazardous waste when reactivity characteristic is exhibited.) 

Spent carbon from the treatment of wastewater containing explosives. (Only a listed 
hazardous waste when reactivity characteristic is exhibited.) 

Wastewater treatment sludges from the manufacturing, formulation, and loading of lead-
based initiating compounds; lead 

Pink/red water from TNT operations. (Only a listed hazardous waste when reactivity 
characteristic is exhibited.) 
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D-Listed Wastes with Maximum Concentration of Contaminants for the Toxicity 
Characteristic 

Regulatory Level 
EPA HW No. Contaminant (mg/L) 

0004 Arsenic 5.0 

0005 Barium 100.0 

0018 Benzene 0.5 

0006 Cadmium 1.0 

0019 Carbon tetrachloride 0.5 

0020 Chlordane 0.03 

0021 Chlorobenzene 100.0 

0022 Chloroform 6.0 

0007 Chromium 5.0 

0023 o-Cresol 200.0 

0024 m-Cresol 200.0 

0025 p-Cresol 200.0 

0026 Cresol 200.0 

0016 2,4-0 10.0 

0027 1 ,4-0ichlorobenzene 7.5 

0028 1 ,2-0ichloroethane 0.5 

0029 1, 1-0ichloroethylene 0.7 

0030 2,4-0initrotoluene 0.13 

0012 Endrin 0.02 

0031 Heptachlor (and its epoxide) 0.008 

0032 Hexachlorobenzene 0.13 

0033 Hexachlorobutadiene 0.5 

0034 Hexachloroethane 3.0 
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0-Listed Wastes with Maximum Concentration of Contaminants for the Toxicity 
Characteristic 

Regulatory Level 

EPA HW No. Contaminant (mg/L) 

0008 Lead 5.0 

0013 Lindane 0.4 

0009 Mercury 0.2 

0014 Methoxychlor 10.0 

0035 Methyl ethyl ketone 200.0 

0036 Nitroben~ene 2.0 

0037 Pentrachlorophenol 100.0 

0038 Pyridine 5.0 

0010 Selenium 1.0 

0011 Silver 5.0 

0039 Tetrachloroethylene 0.7 

0015 Toxaphene 0.5 

0040 Trichloroethylene 0.5 

0041 2,4,5-Trichlorophenol 400.0 

0042 2 ,4,6-Trichlorophenol 2.0 

0017 2,4,5-TP (Silvex) 1.0 

0043 Vinyl chloride 0.2 
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Radioactive Waste Management for ER Project Field Operations 

1.0 PURPOSE 

The primary objective of this procedure is to ensure that all wastes from 
radiological control areas (RCAs) are properly segregated as radioactive and 
non-radioactive. Los Alamos National Laboratory and U.S. Department of 
Energy (DOE) policies require that control of radioactive waste be maintained. 
LS 105-05 outlines the requirements for management of radioactive and 
potentially radioactive wastes in RCAs. It allows for the segregation of 
radioactive and non-radioactive waste based on either acceptable knowledge 
(AK) or measurements and analysis. This procedure specifies how radioactive 
and non-radioactive wastes within RCAs must be managed for Environmental 
Restoration (ER) Project sites. 

2.0 SCOPE 

2.1 Applicability 

This procedure applies to the management of all wastes originating 
within RCAs on ER Project field sites. 

2.2 Training 

All ER Project personnel responsible for waste segregation within RCAs 
must be trained to this procedure. This includes, but is not limited to, 
waste generators, waste management coordinators, radiological control 
technicians, and health physics technicians. Training consists of reading 
this procedure. The trainee may utilize the author or technical reviewer, 
or other subject matter expert, to answer any questions he/she has 
regarding the content of this procedure. Following training, a written quiz 
will be administered by the ER Project Training Coordinator. A copy of 
the quiz results will be kept in the ER Project Records Processing Facility, 
as well as in the Laboratory's Employee Development System (EDS). 

3.0 DEFINITIONS 

A Acceptable knowledge (AK): Information that is used for waste 
characterization in lieu of direct waste sampling and analysis. AK 
includes process knowledge, previous chemical/analytical results 
associated with the waste, and site characterization data and 
information. AK also includes information on the raw materials used 
in a process or operation, the associated material safety data sheets, 
the products produced, and the associated waste produced. AK can 
also include the site history, the start and end dates of an operation, 
knowledge of the fate of the contaminants in the environment, and a 
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description of all previous and current activities related to a specific 
site, including field screening. 

B. Activation: The process of inducing radioactivity by irradiation (for 
example, charged particle beams). 

C. Appropriate release criteria (ARC): Those radiological criteria 
accepted by the Laboratory as appropriate and used to release 
equipment, material, and waste from RCAs and/or radiological areas. 
Appropriate release criteria are developed in accordance with or 
adopted from relevant laws, DOE Orders, and standards (such as 10 
CFR 20, DOE Order 5400.5 [as revised], etc.), and are approved by 
the DOE as necessary. ARC are defined for both surface 
contamination and volume contamination, specific to the media and 
the radionuclides. 

D. Non-radioactive waste: Waste that meets the appropriate release 
criteria for both surface and volume contamination. Non-radioactive 
waste can be released to an appropriate facility that is not licensed to 
accept radioactive material, such as a sanitary or hazardous waste 
landfill. 

E. Radioactive waste: Solid, liquid, or containerized gaseous material 
that contains radionuclides regulated under the Atomic Energy Act of 
1954, as amended, and is of negligible economic value, considering 
costs of recovery. Radioactive waste has radioactive surface 
contamination or radioactive volume contamination in excess of the 
appropriate release criteria, as defined in this document. 

F. Radiological controlled area (RCA): Any area to which access is 
managed to protect individuals from exposure to radiation or 
radioactive materials. In an RCA controlled for contamination, a 
reasonable potential exists for contamination to occur at levels in 
excess of those specified in DOE Order 5400.5, Figure IV-1, or a 
reasonable potential exists for an individual to receive more than 0.1 
rem committed effective dose equivalent (CEDE) during a year from 
intakes. In an RCA controlled for volume contamination, a reasonable 
potential exists for the presence of volume-contaminated materials 
that are not individually labeled. In an RCA controlled for external 
radiation, a reasonable potential exists for an individual to receive 
more than 0.1 rem during a year from external radiation fields. In an 
RCA for DU shrapnel, DU exists as a result of explosive testing. 

G. Routine monitoring instructions (RMis): A formal set of instructions 
which outlines the routine support provided by ESH-1 to various 
LANL facilities, including what radiological surveys are routinely 
performed and on what frequency. 
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H. Segregate: To separate wastes into radioactive and non-radioactive 
waste streams. 

I. Surface contamination: Radioactive contamination present on the 
surface of equipment in excess of the appropriate release criteria. 

J. Volume contamination: Radioactive contamination dispersed 
throughout a matrix in excess of the appropriate release criteria. 
Examples of volume contamination are contaminated liquids and 
soils, materials activated by irradiation (for example, beams of 
charged particles), and smelted metals (where the smelting process 
incorporates radioactive material into the matrix of the metal). 

K Waste generator: Any individual and his or her line management 
having direct responsibility for operations that generate waste (for 
example, a research scientist or project manager). A waste generator 
may be a member of the organization responsible for the facility or 
site where the waste was generated. Waste generators have 
responsibility for the characterization, storage, and disposal of the 
waste they generate. 

"'···. L. Waste management coordinator: The individual responsible for 
coordinating waste management activities on behalf of waste 
generators, line managers, facility managers, the waste management 
groups, and other Laboratory organizations. This individual also 
coordinates resolution of waste management issues on behalf of his 
or her waste generating organization, and reviews documents 
pertaining to the management of waste. 

4.0 BACKGROUND AND/OR CAUTIONS 

This procedure addresses only ER Project field operations. These projects are 
located throughout the Laboratory, typically involve radioactive and hazardous 
wastes, and are of a finite duration. Due to the often incomplete nature of AK at 
ER sites, projects generally release waste using direct survey and sampling 
methods instead of relying on acceptable knowledge. 
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• loss of control of radioactive waste, causing unnecessary exposure or 
contamination of employees, members of the public, and the environment; 
and 

• shutdown of mission-related operations on the project. 

Only individuals who have received documented training on this procedure may 
segregate radioactive from non-radioactive waste. 

Persons using this procedure to segregate waste using AK must be sufficiently 
familiar with the historical and current activities in the area, with the history of 
the item, and the policies and procedures in place for managing waste, to 
provide a high degree of confidence that the objective of this procedure will not 
be violated. 

This procedure does not apply to waste generated within any posted 
contamination or high contamination area. Items and equipment that have 
been released in accordance with LP1 07-04, "Releasing Materials and 
Equipment" and meet the specified release criteria for surface contamination in 
Table 1 of DOE Order 5400.5 (Attachment 1) may be disposed of as 
non-radioactive waste. 

5.0 EQUIPMENT 

N/A 

6.0 PROCEDURE 

All radiological surveys and sample analysis performed under this procedure 
must be performed by trained and authorized personnel, and must be 
performed in accordance with LM 107-02, Radiation Protection Program 
Documents, including the requirements of ESH-1-01-11 ESH-1 Quality 
Assurance Program Plan, LP1 07-04, Releasing Materials and Equipment, and 
the ER Project Quality Program Plan. An ESH-1 Radiological Surveillance 
Authorization Agreement (RSAA), in accordance with ESH-1-01-03, shall be 
complied with when radiation protection activities which are normally performed 
by ESH-1 are performed by other organizations/individuals. 
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Responsible Individual 
Waste Generator 

Field Project Leader 

Waste Management Coordinator 

Radiological Control Technicians (RCTs) 
Health Protection Technicians (HPTs) 
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Responsibility 
Follow this procedure. 
Ensure that personnel under your 
supervision comply with this procedure. 
Ensure that personnel removing wastes 
from RCAs are appropriately trained. 

Assign an individual to establish and 
maintain an AK file for each activity 
which releases waste based on AK on 
ER Project sites. 

Provide oversight for the proper 
implementation and use of this 
procedure. 
Facilitate and coordinate waste 
management activities within the project. 

Review nonconformances resulting from 
waste generating operations within the 
RCA, and initiate corrective actions. 

Suspend waste generation operations in 
an RCA, when necessary to meet the 
objectives of this procedure. 

Perform surveys in accordance with 
LANL and ESH-1 requirements, this 
procedure, the RMis (when applicable), 
and as requested. 

Assist in the removal of wastes from 
RCAs, in accordance with LS 105-05 
and LP 107-04. 
Inform project personnel and the waste 
management coordinator of unusual 
survey results in accordance with this 
procedure. 
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There are two criteria that must be met to allow the use of AK: 

AK Criterion 1 --Site radiological conditions are within boundary 
conditions. 
AK Criterion 2 -- Sufficient knowledge of the history and use of the waste 
items. 

6.2.1 Site Radiological Conditions (AK Criterion 1) 

6.2.1.1 Description/Justification 

Historically, removable contamination levels in the majority 
of RCAs at ER Project sites have remained extremely low. 
Voluminous documentation exists that demonstrates that 
removable contamination levels are below minimum 
detectable limits and/or well below the values specified in 
Table 1 of DOE Order 5400.5. Using current radiological 
survey information, in conjunction with appropriate 
history/use knowledge of the waste item (criterion 2), it is 
reasonable to generate non-radioactive waste within the 
RCA boundary. 

6.2.1.2 Boundary Conditions for Use of AK 

The following conditions void the use of AK until such time 
as radiological surveys indicate that the area is free of 
removable contamination and that the objective of this 
procedure can be assured: 

• airborne radioactivity releases and 
• surface contamination surveys in any location within 

the RCA which indicate removable contamination 
levels in excess of release limits (i.e., Table 1) and 
any ongoing operations in which the control of 
radioactivity can not be assured. 

6.2.1.3 Documentation of Site Radiological 
Conditions 

Radiological monitoring, Quality Assurance, and 
documentation requirements are specified in section 6.4. 

6.2.2 History and Use of the Waste Items (AK 
Criterion 2) 

In addition to knowledge of site radiological conditions, the 
following criteria shall be used to determine if an item can be 
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disposed of as non-radioactive. An item may be treated as free of 
contamination and removed from the RCA if all the following 
conditions are met: 

• no spills or releases have taken place since the most recent 
radiological survey 

• the item has not been in direct contact with radioactive material 

• the item's use and location indicate that is not likely to be 
contaminated 

• the item is not tagged as potentially contaminated 
• the item was not connected to a contaminated system 

• there are no other likely reasons that the item may be 
contaminated; and 

• the individual disposing the item has enough knowledge of the 
use and history of the item to accurately make a determination 
that all of the previous requirements have been met. 

6.3 Waste Minimization 

ER Project field operations minimize wastes to the extent possible, in 
accordance with LANL-ER-SOP-01.06, Management of Environmental 
Restoration Project Wastes. Non-contaminated (i.e., "green") waste shall 
be removed from RCAs in accordance with LP 107-04. 

6.4 Activity-Specific Waste Management 

The waste generated in ER Project sites consists of environmental 
media, personal protective equipment, contaminated tools, and 
miscellaneous items. Liquid wastes (including decontamination rinsate 
water) may be generated. All suspect waste is sampled or surveyed for 
radioactivity and disposed of via appropriate methods. 

6.5 Quality Assurance 

6.5.1 Program Requirements 

Radiological surveys and analysis must be performed in 
accordance with LANL, ESH-1 and ER Project Radiation 
Protection Program and QA requirements as appropriate. Specific 
documents required for the execution of this procedure include, 
but are not limited to, the following: 

• Field Monitoring for Surface and Volume Radioactivity Levels, 
LANL-ER-SOP-1 0.07; 

• ESH-1 Quality Assurance Program Plan, ESH-1-01-11; 
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• Releasing Materials and Equipment, LP1 07 -04; 
• Surveying for Alpha and/or Beta/Gamma Contamination, 

ESH-1-01-02; 
• Performing Large Area Swipe Surveys, ESH-1-02-05; 
• Operational Checks of Direct Reading Beta/Gamma Survey 

Instrumentation, ESH-1-07 -85; 
• Operational Checks of Direct Reading Alpha Survey 

Instrumentation, ESH-1-07 -86; 
• Operational Checks of Direct Reading Tritium Survey 

Instrumentation, ESH-1-07-88; and 
• LANL ER Quality Program Plan. 

6.5.2 Training Requirements 

Only individuals who have received documented training on this 
procedure may segregate radioactive from non-radioactive waste, 
as specified in Section 2.2 of this procedure. 

ESH-1 RCTs/HPTs shall receive documented on-the-job training 
on applicable procedures and standards prior to performing 
surveys for the purpose of characterizing workplace radiological 
conditions. Non-ESH-1 personnel performing these activities 
shall be authorized under a Radiological Surveillance 
Authorization Agreement (RSAA). 

6.5.3 AK Documentation 

All records generated as a result of this procedure shall be 
submitted to the ER Project Records Processing Facility. AK 
documentation shall include, but not limited to, the following 
documents. 

6.5.3.1 Radiological Survey Records 

Radiological survey records must be maintained on file by 
the ER Project site Field Team Leader at specific LANL ER 
Project sites in accordance with Management of 
Radiological Records, ESH-1-01-12. Examples of 
radiological records include routine and non-routine smear 
survey results, surveys and documentation associated with 
item and equipment release, and large area survey results. 

6.5.3.2 Waste Characterization Records 

• Waste Characterization Strategy Forms 
• Waste Profile Forms 
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Daily operational logbooks must be maintained at the 
specific ER Project sites by the site RCT/HPT/RSP (as 
applicable) in accordance with Management of 
Radiological Records, ESH-1-01-12. 

6.5.3.4 Training Records 

Training records for individuals qualified to perform this 
procedure must be maintained with other LANL specific ER 
Project records by the ER Project Records Processing 
Facility in accordance with LANL-ER-AP-02.1, Procedure of 
LANL ER Records Management. 

6.5.3.5 Site-Specific Radiation Protection 
Documents 

Site-specific radiation protection program documents, 
including RMis (when applicable) and RSAAs, must be 
maintained on file in the ESH-1 ERID&D Team Office 
(TA-59-30-113). 

7.0 REFERENCES 

LS 1 05-05, Removing Waste from Radiological Controlled Areas 
LM 107-02, Radiation Protection Program Documents 
LP 107.04, Releasing Materials and Equipment 
ESH-1-01-02, Surveying for and/or Contamination 
ESH-1-01-03, Radiological Surveillance Authorization Agreement, 
ESH-1-02-05, Performing Large Area Swipe Surveys 
ESH-1-01-11, ESH-1 Quality Assurance Program Plan (QAPP) 
ESH-1-01-12, Management of Radiological Records 
ESH-1-07 -85, Operational Checks of Direct Reading Survey Instrumentation, 
ESH-1-07 -86, Operational Checks of Direct Reading Alpha Survey 

Instrumentation 
ESH-1-07 -88, Operational Checks of Direct Reading Tritium Survey 

Instrumentation 
DOE Order 5400.5, 1/96, Radiation Protection of the Public and the 

Environment 
LANL-ER-AP-02.1, Procedures for LANL ER Records Management 
LANL-ER-QPP, ER Quality Program Plan 
LANL-ER-SOP-1 0.06, Management of Environmental Restoration Project 

Wastes 
LANL-ER-SOP-1 0.07, Field Monitoring for Surface and Volume Radioactivity 

Levels 



8.0 RECORDS 

Training Course Information/Roster 
RSAAs 
Radiological Survey Records 
RCT Logbooks 
Waste Characterization Strategy Forms 
Waste Profile Forms 
Quiz Results 

9.0 ATTACHMENTS 

Attachment A- DOE Order 5400.5, Table 1 
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Table 1. Surface Activity Guidelines 
Allowable Total Residual Surface Activity (dpm/1 00cm2)4 

Kaaaonucuaes~:~ Average617 Max1mum"IJ Removable!:l/ll 

Group 1 - Transuranics, 1-125, 1-129, Ac-227, 100 300 20 
Ra-226 Ra-228, Th-228 Th-230 Pa-231 
Group 2- Th-natural, Sr-90, 1-131, 1-133, Ra-223, 1000 3000 200 
Ra-224 U-232 Th-232 
Group 3 - U-natural, U-235, U-238, and associated 5000 15000 1000 
decay products alpha emitters 
Group 4 - Beta-gamma emitters (radionuclides with 5000 15000 1000 
decay modes other than alpha emission or 
spontaneous10 fission) except Sr-90 and others 
noted above 
Tritium (applicable to surface and subsurface)11 N/A N/A 10000 

4 As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive materials 
as determined by counts per minute measured by an appropriate detector for background efficiency, and 
geometric factors associated with the instrumentation. 

5 Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits 
established for alpha- and beta-gamma-emitting radionuclides should apply independently. 

s Measurements of average contamination should not be averaged over an area of more than 1 m2. For 
objects of smaller surface area, the average should be derived for each such object. 

7 The average and maximum dose rates associated with surface contamination resulting from beta-gamma 
emitters should not exceed 0.2 mrad/h and 1.0 mradlh, respectively, at 1 em. 

s The maximum contamination level applies to an area of not more than 100 cm2. 
9 The amount of removable material per 100 cm2 of surface area should be determined by wiping an area of 

that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of 
radioactive material on the wiping with an appropriate instrument of known efficiency. When removable 
contamination on objects of surface area less than 100 cm2 is determined, the activity per unit area 
should be based on the actual area and the entire surface should be wiped. It is not necessary to use 
wiping techniques to measure removable contamination levels if direct scan surveys indicate that the 
total residual surface contamination levels are within the limits for removable contamination. 

10Th is category of radionuclides includes mixed fission products, including the Sr-90 which is present in 
them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures 
where the Sr-90 has been enriched. 

11 Property recently exposed or decontaminated should have measurements (smears) at regular time 
intervals to ensure that there is not a build-up of contamination over time. Because tritium typically 
penetrates material it contacts the surface guidelines in group 4 are not applicable to tritium. The 
Department has reviewed the analysis conducted by the DOE Tritium Surface Contamination Limits 
Committee ("Recommended Tritium Surface Contamination Release Guides," February 1991 ), and has 
assessed potential doses associated with the release of property containing residual tritium. The 
Department recommends the use of the stated guideline as an interim value for removable tritium. 
Measurements demonstrating compliance of the removable fraction of tritium on surfaces with this 
guideline are acceptable to ensure that non-removable fractions and residual tritium in mass will not cause 
exposures that exceed DOE dose limits and constraints. 
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1.0 PURPOSE 
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The purpose of this Standard Operating Procedure (SOP) is to define requirements for 
land surveying performed for the Environmental Restoration (ER) Program. This SOP 
incorporates many of the same procedures contained in the LANL Survey Manual, as 
prepared by the Facilities Engineering Division. This SOP supplements and modifies 
those procedures. 

2.0 SCOPE 

2.1 Applicability 

This SOP is applicable to all land surveying activities performed under the ER 
Program. This SOP covers all personnel who perform land surveying and mapping 
activities related to the ER Program. 

2. 2 Training 

All personnel who perform land surveying must have read the LANL Survey Manual 
and this SOP. All land surveys conducted for the ER Program at LANL must be 
performed under the direction and supervision of a professional land surveyor 
registered in the state of New Mexico. 

3.0 DEFINITIONS 

Refer to the LANL Survey Manual and Section 6.0 of this SOP for definitions. 

4.0 BACKGROUND AND/OR CAUTIONS 

This SOP is intended to supplement and modify the procedures listed in the LANL 
Survey Manual with regard to various special requirements of the ER Program. The 
LANL Survey Manual serves two basic purposes: 1) to provide standard procedures 
and methods for conducting surveys and transmitting data, and 2) to provide a 
standard list of coordinates. Contact Mr. Larry Jones, P.E., of ENG-3 at (505) 667-0142 
to obtain copies of the LANL Survey manual. 

Because of the sensitive nature of the work, the requirement that sample locations be 
staked out accurately, and the ability to resurvey sample points based on survey data 
and field notes, only personnel with experience in land surveying and/or who are 
registered New Mexico professional land surveyors should use this procedure. Much 
of the information and direction contained herein requires professional judgment to 
properly apply. 
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All equipment used to perform land surveying for the ER Program must be capable of 

measuring distances and angles, when in conjunction with established surveying 

practice, meet or exceed the requirements detailed in the "Minimum Standards for 

Land Surveying in New Mexico," revised February 2, 1994, or latest edition as 

published in the New Mexico Engineering and Surveying Practice Act. A copy of the 

standards is included in the LANL Survey Manual. 

6.0 PROCEDURE 

Below is a specific listing of each applicable procedure from the LANL Survey Manual, 

or portion thereof, and its applicability. The listings are supplemented by specific 

additions required by the ER Program. They are listed by procedure number and title. 

1 00 LANL Procedures 

100.1 Purpose and Scope 

This is wholly applicable to land surveying under the ER Program. 

100.2 Central Point 

Parts of this procedure should be supplemented to reflect the unique nature of 

the ER Program as well as the changes in organization at ENG-3. The first 

change is to replace the Central Point Contact: 

fr.Qm_ Mr. Ralph Alarid, Chief of Surveys 
(Mr. Alarid has retired from the Laboratory.) 

Mr. Larry Jones, P. E. 
Phone: (505) 667-0142 

Second, final survey information must also be transmitted to FIMAD (Facility for 

Information Management Analysis and Display), since they produce the maps 

and assemble the data the ER Program utilizes. The contact and addresses for 

FIMAD are as follows: 

Mailing Address 

Ms. Marcia Jones 
Los Alamos National Laboratory 
FIMAD 
Mail Stop B452 
Los Alamos, NM 87545 

For UPS 

Ms. Marcia Jones 
Los Alamos National Laboratory 
FIMAD 
Building SM 215, Room 259 
Bikini Road 
Los Alamos, NM 87545 
Phone: (505) 665-2807 



LANL-ER-SOP-03.01, RO 
Page 4 of 8 

The third party final survey information must be submitted to is 

Mailing Address 

Ms. Renee Archuleta 
Los Alamos National Laboratory 
Environmental Restoration Records 
Processing Facility, 
MS 707 
Los Alamos, NM 87544 

For UPS 

Ms. Renee Archuleta 
Los Alamos National Laboratory 
Environmental Restoration Records 
Processing Facility, 
Trinity Drive 
Los Alamos, NM 87544 
Phone (505) 665-6498 

100.3 Definition of Terms Used 

This is entirely wholly applicable to land surveying under the ER Program. The 
following definition needs to be added: 

FIMAD: Facility for Information Management Analysis and Display 

100.4 Steps of Procedure in Initiating a Field Survey 

A. Central Point. This should be modified to include FIMAD. FIMAD's function 
is to input the survey data into a database, from which maps can be made. 
FIMAD is also responsible for storing and retrieving survey data related to 
the ER Program. In addition, all records generated for the ER Program must 
be sent to the Environmental Restoration Records Processing Facility (RPF). 

B. Performance of Field Surveys. Although the LANL Survey Manual does not 
explicitly require it, all land surveys executed under the ER Program should 
be performed under the direction of a New Mexico Registered Land 
Surveyor. This is prudent because of the sensitive nature of the work and the 
ability to locate sample locations in the future. The involvement of a 
professional surveyor will ensure that accurate state plane coordinates are 
calculated and proper field notes compiled. It is also important so that 
accurate results are ensured. 

C. Quality Assurance. The LANL Survey Manual requires a QA check by 
ENG-3. However, since the ENG-3 survey department has virtually been 
eliminated, such a QA check is not possible, nor practical. This ER SOP 
requires that all land surveys be conducted under the direction and 
supervision of a New Mexico Registered Land Surveyor. Because such a 
person is licensed, he is required to work to standards established by the 
state of New Mexico. Additionally, the surveyor is required to perform to 
standards established by this SOP. Quality Assurance is an inherent factor 
in meeting these two standards. 
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D. Final Submittal. In addition to the requirements listed in the Manual, the 
data must also be submitted to FIMAD and the RPF. Unless the survey 
involves private property or boundary work, the surveys do not have to be 
stamped. The only cases where the survey needs to be stamped would 
involve projects adjacent to private property. 

100.5 Survey Procedure Summary 

E. Revise QA submittal as noted above. 

100.6 Survey Procedure Flow Chart 

Revise per Attachment A 

2 o o LANL Survey Standards 

200.1 General 

This section is wholly applicable. 

200.2 Horizontal and Vertical Control 

This section is wholly applicable. 

200.3. 

200.3.1 

Monumentation 

Temporary Control Monuments 

This section is wholly applicable 

200.3.2 Permanent Survey Monuments 

This section is not applicable and should not be included in the SOP for ER 
land surveying. The ER Program should not set permanent control markers as 
defined in the Manual and will not need to perform such work. 

200.3.3 Benchmarks 

This section is not wholly applicable, but it is a source of information. 

200.4 Surveys for New and Existing Utilities, Roads and 
Parking Areas 

This section is applicable only to the extent that ER land surveys require 
existing features to be located. Those parts of the section that deal specifically 
with installation of new items (roads, utilities, etc.) are not applicable, since the 
ER Program will not be constructing these items. 
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200.5 Surveys for Location of Existing Underground Utilities 

This section is wholly applicable. 

200.6 Construction Staking 

This section is not applicable. The ER Program will not be building anything. 

200.7 Soil Sampling Points 

This section is applicable, although it is recommended that the horizontal 
accuracies be within 0.1 ft and the vertical accuracy within 1.0 ft. Once the 
horizontal coordinates have been established, the location should be relatively 
easy to reestablish if the stake or marker is dislodged or washed away. 
Additionally, a vertical accuracy of 0.1 ft may not be useful or cost-effective in 
some instances. 

200.8 Building Structures/New Utilities 

This section is not applicable. 

200.9 Survey Information Submittal 

Incorporate the changes outlined above in conjunction with those listed in the 
manual. 

arut Monumentation Standards 

This part of the Manual is not applicable, since the ER Program will not be installing 
permanent control monuments. 

i.QJl Monument Coordinates 

This section is wholly applicable to the ER Program. 

Miscellaneous 

The "Minimum Standards for Land Surveying in New Mexico", included in the back of 
the LANL Survey Manual are wholly applicable. (Standards updated February 2, 
1994, or use latest editions.) 

7.0 REFERENCES 

Los Alamos Facilities Engineering Division Survey Procedures Manual, Revision 1, 
October 30, 1992 
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LANL-ER-AP-01.2, R1, Preparation, Review, and Approval of Standard Operating 
Procedures, Revision 1, November 1 0, 1992 

8.0 RECORDS 

The records generated by this SOP and submitted to the ER Records Processing 
Facility will include the following: 

A. Coordinate listings (paper and digital format) in NAD 83 datum, with point 
descriptions, for all samples and control points surveyed. 

B. All applicable drawings (paper and digital format) generated for each survey, if 
required. 

C. Copies of field notes and daily logs. 

9.0 ATTACHMENTS 

Attachment A- Revised Survey Procedures Flow Chart 
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100.6 SURVEY PROCEDURE 

FLOWCHART 

Survey Requestor 
® Survey Data 

0 Task Assignment 

• Private Surveyors 

• JCI Surveyors 

• ENG·3 Surveyors 

0 Procedures Manual 
Records 
GIS Data 

Central Point 

Procedures: ENG-3 

GIS Data: ENG·2 

0 
Perform Survey 

G) Final Submittal 

ER Program 

FIMAD Records Processing 

Facility 
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GENERAL SURFACE GEOPHYSICS 

This set of related procedures describes the general technologies available to meet 

project data collection objectives by using non-intrusive surface geophysical 

methods. The surface geophysical methods described herein may be useful in 

attaining the following data collection objectives: waste characterization (physical 

limits in two or more dimensions), waste consistency, buried objects, likely water 

levels, possible shallow plume distribution, local hydrogeologic conditions, and 

geologic structural conditions. The seven technologies included are electromagnetic 

conductivity, electrical resistivity, seismic reflection and refraction, magnetometry, 

gravity, ground penetrating radar, and self-potential. These technologies all measure 

bulk earth properties through indirect means. Such technologies are not considered 

to be "stand alone," but are intended to be utilized in conjunction with direct sampling 

methods such as test pits, soil test boring, and rock coring. Typically, geophysical 

techniques are referred to as "surveys" due to the inferred nature of the data obtained. 

2.0 SCOPE 

2.1 Applicability 

These procedures provide instruction for the general planning, selection, and 

implementation of geophysical surveys that may be considered during 

investigations of hazardous waste sites. These procedures are applicable to 

all personnel using geophysical field methods supporting the Environmental 

Restoration program. Seven methods are discussed from the standpoint of 

applicability to site investigation. 

2.2 Training 

The seven methods listed in section 1 require college level instruction in 

geology and geophysical methods. At least one field team member must be 

college-trained and have experience in the data collection objectives of 

surface geophysical methods. One field team member must be well versed in 

the use, maintenance, and calibration of the equipment to be used. The field 

team leader is responsible for monitoring the proper implementation of these 

procedures. All field personnel should document that they have read and do 

understand these procedures and the procedures in SOP Section 1.0, General 

Instructions. 

Interpretation of the geophysical data acquired requires a significantly higher 

level of training than that required to implement the survey or to process the 

geophysical data. The person responsible for interpreting the geophysical data 

is required to have an M.S. or equivalent in geology, geophysics, geological 

engineering, or geological sciences. 
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A. Electromagnetic conductivity: The ability of a material to conduct 
electrical time-varying current. In isotropic material, the reciprocal of 
resistivity. 

B. Electrode: A piece of metallic material that is used as an electrical contact 
with a nonmetal. 

C. Electrical Resistivity: Observation of electric fields caused by current 
introduced into the ground as a means for studying earth resistivity. 

D. Ground Penetrating Radar: A system in which short wavelength 
electromagnetic waves are transmitted, and the back scattered 
electromagnetic energy from reflecting objects is detected. 

E. Magnetometry: The measurement of a component or element of the 
geomagnetic field at different locations. Such measurements are usually 
made either to map the broad patterns of the Earth's main field or local 
anomalies that exist due to variations in magnetization (either natural or 
man-made). 

F. Magnetometer: An instrument for measuring magnetic-field strength. 
Such instruments typically measure either the vertical component of the 
field or the amplitude of the magnetic field (often termed the total 
intensity). 

G. Seismic Refraction: The change in direction of a seismic ray upon 
passing into a medium with a different velocity. Also, a method of 
mapping geologic structure by using head waves involving energy that 
enters a high-velocity medium (refractor) near the critical angle and 
travels in the high-velocity medium nearly parallel to the refractor surface. 

H. Seismic Reflection: The energy or wave from a seismic source that has 
been reflected (returned) from an acoustic contrast (reflector) or series of 
contrasts within the earth. Also, a method of imaging the subsurface by 
recording, usually with a multichannel recorder, reflected seismic energy 
generated by a surface or near-surface seismic energy source. 

I. Contractor-Specific Geophysical Procedure: A contractor-supplied, 
specific procedure or set of procedures for making and interpreting 
measurements of physical properties of the earth to determine subsurface 
conditions, usually with an economic or geotechnical objective. 

J. Instrumental Drift: A systematic change in the output of a given surface 
geophysical system due to causes inherent in the system, such as 
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changing equipment temperature or deterioration of an electronic 
component. 

K. Calibration: A test or tests performed against known standards with a 
given surface geophysical system to verify that the system is functioning 
properly and to provide calibration values which allow the data from the 
system to be used quantitatively. 

L. Survey Notes or Data: Information obtained during a surface geophysical 
survey that is written in a field book or recorded by an electronic or optical 
recorder. 

M. Surface Geophysical Technical Specifications: A set of technical 
specifications prepared by the Operable Unit Project Leader for a 
particular type of geophysical survey. Such specifications define the type 
of geophysical survey to be employed, the precision required of the 
survey, the data accuracy and repeatability, the data recording format and 
medium, and so forth. 

N. Self-potential or spontaneous potential: The measurement of naturally
occurring, potential differences between points on the earth's surface. 
Such differences typically arise from either conductivity variations in the 
earth or fluid flow within the earth. 

3.2 Abbreviations 

CSGP - Contractor-specific geophysical procedures 
EM- Electromagnetic conductivity 
ER - Electrical resistivity 
GPR - Ground penetrating radar 
OUPL - Operable unit project leader 
POCO- Project data collection objectives 
QA/QC- Quality assurance/quality control 
SGTS - Surface geophysical technical specifications 
SP - Self-potential (sometimes called spontaneous potential) 
SR - Seismic reflection/refraction 
FTL- Field Team' t3ader 

4.0 BACKGROUND AND/OR CAUTIONS 

4.1 Health and Safety Concerns 

Potential hazards during a surface geophysical operation are associated with 
machinery, electrical devices, weather, possible contact with contaminants, 

and other hazards. Some of these hazards are listed below; this list is not 
intended to be comprehensive. A Laboratory Standard Operating Procedure 

(SOP) or Special Work Permit (SWP) may be required when certain 
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instrumentation is used. Refer to the Laboratory's Environmental, Safety, and 
Health manual for specific requirements relevant to SOPs and SWPs. 

4.1.1 Machinery 

Ground penetrating radar (GPR), electromagnetic conductivity (EM), and 
electrical resistivity (ER) sources are somewhat mechanical; and 
hazards such as tipping, rotating, or moving machinery are present. 

Seismic reflection/refraction (SR) sources are mechanical and have 
hazards such as tipping, high pressures, pulleys, etc. Occasionally, 
explosive sources are tried; use of such sources must adhere to an 
approved Laboratory Standard Operating Procedure. 

4.1.2 Electrical Devices 

Direct electrical hazards - such as electrical shock and burns or 
electrical fires from sources, electrodes, long wires - are possible, 
especially using ER. 

Indirect hazards-such as failure of portable generators, batteries, high 
pressure hoses, etc. - are possible using several of the methods 
discussed herein. 

4.1.3 Weather 

High winds increase machinery and electrical hazards. 

Rain increases electrical shock hazard, especially in ER. 

Lightning is a potential hazard, especially where long wires are used 
along the ground. 

Exposure (e.g., heat exhaustion or hypothermia) is a hazard in adverse 
weather or if work continues beyond normal working hours. 

4.1.4 Contamination 

All equipment used at a site known or suspected to be contaminated 
must be monitored for contamination. Site workers should be aware of 
surface geophysical operations at all times and read and understand the 
SOPs related to Health and Safety in the Field. 

4.1.5 Other Hazards 

Fuel fires 

Carbon monoxide fumes 
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Personnel problems such as inadequate training, carelessness or 
inattention, and impairment from medication, drugs, ailments, etc. 

4.2 Overview of Surface Geophysical Techniques 

4.2.1 Introduction 

In environmental restoration applications, surface geophysical 
techniques are used for the in-situ determination of physical, chemical, 

geological, and hydrological parameters in site characterization and 

waste sites. Surface geophysical measurements can be used to help 

solve waste cleanup problems as part of initial site characterization, 
during remediation, and for post-remediation monitoring. 

For accurate results to be achieved with a given surface geophysical 

system, it is essential that the system be calibrated against accepted 
standards and monitored for any malfunction or significant drift of the 

system calibration. In addition, the data must be corrected for non
standard conditions (conditions other than those encountered in the 

calibration). 

4.2.2 Types of Surface Geophysical Methods 

4.2.2.1 Electromagnetic Conductivity 

The EM method provides an indirect means of measuring the 
electrical conductivity or resistivity of subsurface soil, rock, and 
groundwater. Electrical conductivity is a function of the type of 
soil and rock, its porosity, and the fluid composition and 
saturation. In most cases the conductivity of the pore fluids will be 

responsible for most of the measurement. Accordingly, the EM 
method applies both to assessment of natural geohydrologic 
conditions and to mapping of many types of contaminant plumes. 
In addition, trench boundaries, buried wastes, drums, and utility 

lines can be located with EM techniques. The EM technology is 

versatile; data may be collected either continuously or on a 
station-by-station (grid) basis. 

Note that the EM technique measures earth conductivity by 
inducing eddy currents into the near-surface materials. The 
inducing electromagnetic field usually has a frequency close to 

10 kHz; commercially available instruments have depth 
penetrations of roughly 5 meters (the actual depth of penetration 

depends upon the local conductivity structure). 
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Electrical resistivity surveys provide information about the 
subsurface distribution of the ground resistivity. The information 
can be used to infer groundwater quality and lithologic and 
geological information. Both horizontal and vertical changes in 
ground resistivity can be mapped by resistivity surveys. However, 
in practice, resistivity surveys are mostly used to determine the 
vertical changes, and lateral resistivity changes are more easily 
mapped by electromagnetic surveys. Often, electromagnetic and 
resistivity surveys are used together. ER surveys are normally 
performed on a station-by-station basis following linear (cross
section) or grid patterns. The ER method applies to assessment 
of natural geohydrologic conditions and to mapping of 
contaminant plumes. In some conditions, trench boundaries, 
buried wastes, and utility lines can be located with ER techniques. 

4.2.2.3 Seismic Reflection/Refraction 

Seismic techniques have been useful in some instances for 
assessing subsurface geohydrologic conditions such as depth to 
bedrock; depth thickness and dip of lithologic units; horizontal 
and vertical extent of anomalous geologic features (folds, faults, 
and fractures); the approximate depth to the water table; and, in 
conjunction with geophysical well log data, the porosity and 
permeability of lithologic units. Seismic techniques have also 
been used to delineate the boundaries of subsurface bulk waste 
trenches and the depth of landfills. 

Seismic methods are relatively expensive to use and have poor 
spatial resolution (rarely < 0.5 meters) when compared to the 
resolution possible using GPR. However, the useful depth of 
penetration for seismic methods can be quite large (hundreds of 
meters), and the method can often provide results when all the 
other methods discussed herein fail. 

4.2.2.3.1 Seismic Reflection 

The method of seismic reflection consists of measuring the 
two-way travel times of compressional waves generated by 
a surface source and reflected from subsurface interfaces. 
Depths to each reflecting interface can be inferred from 
reflection two-way travel times combined with layered 
velocity information. 

Higher subsurface resolution of shallower layers is 
possible with shallow reflection techniques than with 
refraction methods (see 4.2.2.3.2). Modern multichannel 
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engineering seismographs have filtering capabilities that 

allow later arriving wide-angle reflections to be separated 

from earlier refraction arrivals. 

4.2.2.3.2 Seismic Refraction 

The method of seismic refraction consists of measuring the 
travel times of compressional waves that are generated by 

a surface source, critically refracted from subsurface 
interfaces, and received by surface receivers. First-arrival 

travel times of seismic energy plotted against source-to
receiver distance on a time-distance curve are 
characteristic of the material through which they travel. 
The number of line segments on the time-distance plot 

indicates the number of layers. The inverse slope of a line 

segment indicates the apparent seismic velocity of a layer. 

Seismic velocities obtained from a refraction survey over 
an area do not always agree with those obtained from a 
reflection survey over the same area. The differences may 

be because refraction velocities are obtained from rays 
traveling parallel to the top of a layer, whereas reflection 

velocities are obtained from waves traveling perpendicular 

to the strata at the bottom of the layer. 

The technique of seismic refraction has been used to a 

greater extent than seismic reflection in the subsurface 

characterization of hazardous waste sites. 

4.2.2.4 Magnetic Methods 

Magnetometer surveys are used to identify areas of anomalous 

magnetic field strength. Although natural conditions may cause 

anomalies, shallowly buried ferrous metal objects (for example, 

steel drums) exhibit strong anomalies that are rarely confused 

with natural sources. Generally, any strong anomaly must be 

considered suspicious and therefore should be examined by 

direct sampling methods. Magnetic studies are performed on a 

station-by-station (grid) basis. The data are typically presented by 

contouring, although maps using colors rather than contours may 

be used, as well. 

The magnetic methods described are applicable to locating 

buried drums and other ferrous metal objects; locating waste pits 

that contain ferrous metal; locating underground utilities such as 

pipelines, cables, tanks, and abandoned well casings; clearing 

drill sites; and identifying geologic features that exhibit sufficient 

magnetic contrast. 
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Ferromagnetic metal location and depth of burial can be inferred 
from the shape and width of the anomaly. The location of metal 
using magnetometry facilitates excavation without puncturing 
metal containers. Underground utilities, which are traceable with 
magnetics, often lie within loosely filled trenches and may provide 
permeable pathways for groundwater flow. Magnetometry is 
used in clearing drilling sites to select locations that are free of 
drums, detectable underground utilities, and other ferrous objects. 

Under certain conditions where sufficient contrast in natural 
magnetization between geologic units exists, magnetic methods 
may be useful in identifying geologic structures such as folding, 
faulting, buried drainage channels, bedrock topography, and 
igneous intrusions. In addition, if sufficient subsurface contrast 
exists, it may even be possible to delineate past trench or pit 
burial sites where nonmetallic materials were disposed. 

Interferences from surface metals, fences, powerlines, and other 
above ground sources - which generally lie closer to the 
magnetometer sensor than buried targets - may mask the targets. 
Corrections for these interferences cannot always be done, in 
which cases data obtained near such interferences must be 
excluded. Corrections for interferences from geologic conditions 
and surface objects that have small magnetic moments in 
comparison to the target may be possible, although such 
corrections are rarely used. 

4.2.2.5 Gravity Methods 

Surface gravity measurements are occasionally useful for 
quantifying the volume of mass deficit or excess. The method is 
affected by mass density variations and thus can be useful for 
estimating the volume of a landfill or tank, if the density contrast 
between the landfill or tank and the surrounding medium is 
known or can be estimated reliably. The method is not particularly 
sensitive and typically requires large volumes of material to be 
missing (or in excess) to be useful. 

To be useful for environmental applications, gravity methods 
require that each gravity measurement location be known 
precisely, especially its elevation, and that modern, highly precise 
instrumentation be used. Modern instrumentation is capable of 
reliably measuring gravity differences as small as 3 microGals; 
instrumentation that is incapable of such precision is usually not 
useful for environmental applications. 
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4.2.2.6 Ground Penetrating Radar 

Ground penetrating radar has been demonstrated to be useful in 
defining landfill cover thickness and the presence of shallow (less 
than 3 m) burial sites. The method may be utilized on a station
by-station or continuous recording basis, but is more often used in 
the continuous mode. 

GPR data are often used to produce a continuous subsurface 
profile through the use of a linear strip chart recorder, although 
digital recording and subsequent processing will probably 
supplant the older analog methods in the near future. The 
following is a partial list of major GPR uses related to hazardous 
waste site investigations. 

• Delineate the locations of buried drums, tanks, cables, 
and pipelines. 

• Define the boundary of disturbed versus original 
ground, such as a landfill or a trench. 

• Map water tables. 

• Delineate stratigraphic layers such as clay, till, or sand. 

• Define natural subsurface features, such as buried 
stream channels, lenses, and voids (caves). 

Although GPR cannot provide definitive information on 
subsurface conditions, the data are desirable largely because of 

the very high spatial resolution that is attainable. 

GPR instruments are limited with regard to sensitivity, resolution, 

and penetration. Field experience, published references, and 
operators' manuals should be used when an evaluation of 
instrumentation versus capability is desired. 

Interpretation of radar data generally becomes more complex as 

the contrast in electrical properties between background and 

target areas becomes less. Several small, closely-spaced targets 
may not be sensed as multiple anomalies, but as one large 
anomaly. 

4.2.2.7 Self-Potential Methods 

Self-potential methods utilize naturally-occurring differences in 

electrical potential between locations on the surface. Historically, 

such measurements have been used to prospect for metallic ore 
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bodies, for the electrical conductivity of such bodies is typically 
much higher than their host rocks; such conductivity variations 
can give rise to measurable potential differences, which are what 
the SP method is based upon. In most applications relevant to 
environmental restoration, however, the SP method is used to 
measure potential differences resulting from fluid flow in porous 
materials. Sometimes such potentials are termed streaming 
potentials. In such cases, measurements are usually made over 
time, rather than as a function of spatial position. As fluids pass 
through porous media, electrodes (typically porous pots) on the 
surface are used to measure the time changes in potential 
differences. Such measurements are then used to infer the rate 
and geometry of the fluid moving in the porous medium below. 

Because the potential differences usually encountered in SP 
surveys are quite small (often less than 50 milliVolts), voltmeters 
or other recording devices should be designed to measure very 
small voltages. Additionally, accurate calibration of such 
equipment is essential. 

4.2.3 Calibration 

Accurate calibrations are necessary for the data to be used 
quantitatively; calibrations also play an important role in monitoring 
surface geophysical techniques over time. The contractor of the surface 
geophysical technique must include a set of written calibration 
procedures for all geophysical equipment involved in quantitative 
measurements. The surface geophysical contractor is responsible for 
maintaining full and complete documentation for all calibrations for all 
equipment and shall provide copies of such records as required by the 
field team leader (FTL). 

Regular calibrations traceable to accepted standards are performed at 
specified time intervals as well as every time a surface geophysical 
instrument is modified or repaired. Some instrumentation requires field 
or job-site calibrations to be performed immediately before and after a 
geophysical survey. 

5.0 EQUIPMENT 

The list of equipment required for surface geophysical surveys varies with the 
contractor and the specific technique(s) being used. Refer to the surface geophysical 
technical specifications (SGTS) and the contractor-specific geophysical procedures 
(CSGP) for the required lists. 
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Operation of the surface geophysical equipment will be in accordance with applicable 

industry standards and regulatory requirements. 

6.1 Surface Geophysical Technical Specifications 

Before soliciting bids on any surface geophysical contract for an operable unit, 

detailed surface geophysical technical specifications must be prepared as part 
of the project data collection objectives (POCO). The success of the surface 
geophysical technique depends to a large degree on these specifications. The 
SGTS must define the type of surface geophysical system; the techniques to be 
used; the parameters required; the data precision, accuracy, and repeatability; 
the sample interval, calibration schedules and requirements; data formats and 

media; and so forth. The SGTS will be prepared by the operable unit project 
leader (OUPL) and the FTL responsible for data collection objectives. The 
Environmental Restoration (ER) Program's principal investigator for surface 
geophysics should be consulted for assistance in the preparation of the SGTS. 

6.2 Before Letting the Surface Geophysical Contract 

Specific, detailed procedures depend on the type of surface geophysical 
system and the geophysical contractor being used. These contractor-specific 

geophysical procedures must be prepared and submitted by the prospective 

geophysical contractor for approval by the FTL for the POCO before the 
contract is finalized. The CSGP should conform to the general procedures 
given in this General Surface Geophysics SOP. 

6.3 Preparing for the Surface Geophysical Survey 

It is the FTL's responsibility to 

• ensure that approval for property access has been obtained. 

• re·,iew the site project data collection objectives and health and safety plan 

fc specific information on field activities. Verify that the surface geophysical 

equipment meets specifications outlined in the SGTS. Verify that the 
CSGPs meet the specifi::ations outlined in the SGTS for each surface 
geophysical method to oe applied. 

• have the work site cleared of all brush and minor obstructions and have the 
location of utilities properly staked and identified. 

• ensure that the specific surface geophysical equipment to be used has 
completed a regular calibration within the required time period prior to the 
surface geophysical operation as specified in the SGTS. Ensure that the 

calibration(s) met the accuracy requirements given in the SGTS. Ensure 
that the surface geophysical equipment has completed a regular calibration 
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subsequent to any repair or modification even if the equipment is not yet 
due for a routine regular calibration; ensure that the calibration was within 
acceptable accuracy tolerances as defined in the SGTS. 

• ensure that all surface geophysical equipment has been decontaminated 
prior to use. 

• prepare to monitor all surface geophysical equipment used on the site for 
contamination (Refer to the SOPs in Section 7.0 of this SOP, References, 
for guidance). 

6.4 The Surface Geophysical Survey Operation 

It is the FTL's responsibility to 

• ensure that surface geophysical survey operations are carried out as 
specified in the CSGP. 

• ensure that all surface geophysical equipment is decontaminated between 
survey runs. 

Because each surface geophysical technique that is to be run must be field
calibrated as required in the SGTS. a field calibration is generally required 
both immediately before and after a surface geophysical survey is run. The 
FTL ensures that this process is properly carried out according to the 
procedures given in the CSGP and that the readings are within acceptable 
limits as defined in the SGTS. 

6.5 After the Surface Geophysical Survey 

It is the FTL's responsponsibility to 

• ensure that the survey equipment documentation sheets are correct and 
complete and meet the specifications given in the SGTS. He must sign and 
date as witness. 

• obtain copies of field data in hard copy form (field notes or report) and 
digital form (for example, magnetic tapes or diskettes), as specified in the 
SGTS. These field copies are an important part of the data quality record, 
even though reprocessed data may be submitted by the geophysical 
contractor at a later time or date. 

• ensure that all surface geophysical equipment is accounted for, 
decontaminated, and ready for transport. 

• ensure that the site is restored to pre-survey conditions or as otherwise 
specified. 



7.0 REFERENCES 

Contractor-specific surface geophysical survey procedures 

LANL-ER-SOPs in Section 1.0, General Instructions 
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LANL-ER-SOPs in Section 2.0, Health and Safety in the Field 

LANL-ER-SOPs in Section 12.0, Curatorial Management Activities 

LANL-ER-AP-02.1, LANL ER Records Management Procedure 

Surface Geophysical Technical Specifications 

Useful reference books include the following. 

Bates, R. L., and J. A. Jackson, 1980, Glossary of Geology, American Geological 
Institute, Falls Church, Virginia. 

Benson, R. C., R. A. Glaccum, and M. R. Noel, 1983, Geophysical Techniques and 
Sensing Buried Wastes and Waste Migration, U. S. Environmental Protection Agency, 
Las Vegas, NV. 

Sheriff, R. E., 1991, Encyclopedic Dictionary of Exploration Geophysics, Society of 
Exploration Geophysicists, P. 0. Box 702740, Tulsa, OK 74170-2740. 

U. S. Environmental Protection Agency, 1987, Compendium of Superfund Field 
Operations Methods, EPA/540/P-87/001, Washington, DC. 

U. S. Environmental Protection Agency, Region IV, 1991, Environmental Compliance 
Branch Standard Operating Procedures and Quality Assurance Manual, 
Environmental Services Division, Athens, GA. 

8.0 RECORDS 

Field reports and copies of field data, signed by the surface geophysical contractor 
representative and the field team leader or other approved witness as specified in the 
SGTS. 

Digital data on magnetic tape or as otherwise specified in the SGTS. 

Completed surface geophysical quality report for each geophysical survey run, as 
specified in the SGTS. Completing this quality report is the responsibility of the field 
team leader. 

Calibration records as specified in the SGTS. 
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The OUPL is responsible for transfer of these records to the ER Records Processing 
Facility in accordance with the Procedure for LANL ER Records Management 
(LANL-ER-AP-02.1 ). 

9.0 ATTACHMENTS 

None 
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PETROGRAPHY 

1.0 PURPOSE 
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The purposes of this procedure are (1) to standardize the petrographic descriptions used within 
mineralogy-petrology tasks through use of a set of primary reference books and (2) to assure 
adequate documentation of petrographic descriptions. 

2.0 SCOPE 

This procedure may be used for any petrographic descriptions made by standard optical 
methods (i.e., unaided visual observation, hand lens, binocular microscope, petrographic 
microscope) for the Environmental Restoration Program. 

2.1 Applicability 

This procedure is applicable to all researchers working on the Environmental Restoration 
Program who are responsible for describing rock units occurring within lands covered by the 
Environmental Restoration Program. 

2.2 Training 

Completion of at least one college-level course in petrography and a minimum of a BS m 
Geology or Earth Sciences are required to use this procedure. Researchers using this 
procedure must also document that they have read and understood this procedure and the 
six procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

There are no unique definitions in this procedure. 

4.0 BACKGROUND AND/OR CAUTIONS 

The principles of petrographic analysis are learned through college-level course work. The 
standard reference for this procedure is Williams et al. (1954). Mineral identification and 
description can be augmented by use of other texts such as Wahlstrom (1955) and Tomkeieff 
(1983). 

The only significant source of uncertainty and error in petrographic description is mineral and 
textual misidentification. Analysts are advised to refrain from making optical mineral 
identifications where the minerals are too fine-grained for adequate analysis or where the topical 
properties are ambiguous. Where mineral identifications must be ventured without certain 
optical identity, the entry should be marked as "possible," "?," or otherwise queried. 
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Uncertainties and errors in quantitative petrographic analyses are described in the procedure, 
Determination of Volume Constituents in Thin Sections of Rock, SOP-03.05. 

5.0 EQUIPMENT 

Petrographic descriptions may be obtained by unaided visual observations, by hand lens, by 
binocular microscope, or by petrographic microscope. Any brand or model of lens or optical 
microscope may be used for petrographic analysis. 

6.0 PROCEDURE 

Petrographic descriptions are either descriptive or quantitative. No two analysts will generate 
identical descriptions. For such descriptions, the recorded information will be traceable to a 
specific location in the field or to a specific sample in the laboratory to allow other petrographers 
to review the description. Photographs and drawings, appropriately keyed to specific field 
locations or samples, may be used to support petrographic descriptions. Quantitative 
petrographic analysis includes, but is not limited to, point counting and size measurement. Point 
counting is described in procedure SOP-03.05. Coarse features may be measured by any 
standard scale, with metric units preferred; microscopic features may be measured by ocular 
scale. These scales are used for approximate and relative size classification only; thus 
calibration of the scales is not required. Examples of petrographic descriptions appropriate to 
this procedure can be found in the figure captions of Williams et al. (1954). The standard 
reference for petrographic terms will be Bates and Jackson (1980), Tomkeieff (1983), and 
Wahlstrom (1955). Many of the terms used for textural features of silicic volcanic rocks are 
described in Ross and Smith (1961) and Smith (1960). 

Petrographic analyses are considered acceptable as descriptive data. Rejections of certain 
parts of a petrographic analysis may be made by the same analyst or by another analyst based 
on reanalysis of the same sample; in such a case, the cause for the rejection should be 
described in the reanalysis and referred back to the original analysis. Because a wide latitude is 
possible in descriptive parameters, such rejections should be rare. The likeliest cause of a 
rejection is mineral misidentification based on optical properties; where mineral identity is 
optically ambiguous and important to the sample description, confirmation of mineral identity 
should be sought through Operating the Microprobe, SOP-09.02; Operation of Siemans X-Ray 
Diffractometer, SOP-09.03; or Operation of Scanning Electron Microprobe, SOP-09.07. 

Petrographic descriptions are recorded in ink on the attached Petrographic Description Form. 
Photographs may be attached as part of the description, and sketches may be used. It is 
advisable to mark or describe the scale of any photograph or sketch. 

7.0 REFERENCES 

LANL-ER-SOP-Section 1.0, Procedures, General Instructions 
LANL-ER-SOP-03.05, Determination of Volume Constituents in Thin Section of Rocks. 
LANL-ER-SOP-09.02, Operating the Microprobe. 



LANL-ER-SOP-09.03, Operation of Siemens X-Ray Diffractometer. 
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LANL-ER-SOP-.09.07, Operating Instructions for the International Scientific Instruments Model 
DS-130 Scanning Electron Microscope and Tracor Northern Series 11 X-ray Analyzer. 

Bates, R. L. and J. A. Jackson (editors). 1980. Glossary of Geology. American Geological 
Institute, Washington, D. C. 

Ross, C. S., and R. L. Smith. 1961. Ash-flow tuffs: Their origin, geologic relations and 
identification. U.S. Gaol. Survey Prof. 

Smith, R. L. 1960. Zones and zonal variations in welded ash flows. U.S. Gaol. Survey Prof. 
Paper 354-F, p. 149-159. 

Tomkeieff, S. I. 1983. Dictionary of Petrology. Wiley, 680p. 

Wahlstrom, E. E. 1955. Petrographic Mineralogy. Wiley, 407p. 

Williams, H., F. J. Turner, and C. M. Gilbert. 1954. Petrography. W. H. Freeman and Co., San 
Francisco. 

8.0 RECORDS 

Petrographic descriptions are recorded on Petrographic Description Form. Maps or 
photographs should be marked with sample or locality numbers that can be uniquely related to a 
notebook entry (sample numbering requirements are described in SOP-01.04, Sample Control 
and Field Documentation). 

9.0 ATTACHMENTS 

Petrographic Description Form 
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DETERMINATION OF VOLUME CONSTITUENTS IN THIN SECTIONS OF ROCKS 

1.0 PURPOSE 

This procedure describes a petrographic modal point count method for determining the volume 
fractions of identifiable constituents in a slide (thin section), using a petrographic microscope. 

2.0 SCOPE 

2.1 Applicability 

This procedure applies to modal point counting of petrographic slides of porphyritic volcanic 
and volcaniclastic rocks for the Environmental Restoration (ER) program. 

2.2 Training 

Successful completion of college-level courses in petrography and petrology are required to 
use this procedure. Field team members must also document that they have read and 
understand this procedure and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

There are no unique definitions in this procedure 

4.0 BACKGROUND AND/OR CAUTIONS 

This procedure for ER program rocks is based on principles and methods in standard textbooks 
on optical mineralogy and petrography (e.g., Williams, Turner, and Gilbert 1954; Hutchison 
1974; and Kerr 1977). 

The fraction of points within a rectangular grid superimposed on a two-dimensional planar 
section through a specimen provides an estimate for the volume fraction of an identifiable 
constituent (Chayes 1949; and Hutchison 1974). This technique assumes that a statistically 
adequate number of sample points are taken on the plane of section (Weibel 1980; Byers and 
Moore 1987). Although Chayes' (1949) theory and proof relating point count on a planar section 
to volume percent of constituents was based on a square grid of points, volume percent of 
constituents was based on a square grid of points, volume percentages for correlation purposes 
have been determined from points counted along parallel traverse lines separated as much as 
10 times the distance between points along the traverse (Byers et al. 1976; Byers and Warren 
1983). In this method, prior to development of point counting, a series of evenly spaced 
continuous line traverses were made along a rock slab or a thin section and linear intercepts 
were r ·· "'·?rded for each constituent. The total linear intercept distance for each constituent 
along aii the traverse lines was summed by a millimeter scale on a drum translating the stage 
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for that constituent. An electrically driven adaptation was the Hurlbut stage and console, which 
summed up the Rosiwal proportional intercepts of each constituent. 

The point count method described herein is similar to the Rosiwal system of counting mineral (or 
other constituent) intercepts, insofar as the number of successive points tallied on a mineral 
could increase without limit and become infinitesimally close together to form a continuous line 
or intercept through the mineral. The Rosiwal method is based on the reasonable assumption 
that the lengths or percentages of the mineral (constituent) intercepts are proportional to its 
section area, which in tum is proportional to its volume percentage in the rock (see also 
discussion in Byers and Moore 1987, p. 47). Stoyan (1979) makes similar assumptions based 
on line segment portions of traverse lines that intersect a given constituent. Inasmuch as the 
point counts are relatively close together (-1.0 mm), the percentage of the total line segment 
representing the constituent is approximated. 

5.0 EQUIPMENT 

Any standard research petrographic microscope with an electrically automated or manual 
mechanical stage with mm-graduated x-y stage translation controls to move the thin section 
may be used. The slide is placed in the stage holder parallel to the x translation, which is either 
(1) electrically power-driven and is connected to a main console that has keys individually 
assigned to a constituent identifiable in the point count, or (2) traversed manually with intercepts 
in mm read off the x translation or "clicks" recording translations of -0.1 to -0.5 mm, depending 
on setting (original point counter; Chayes 1949), and the "clicks" are tallied with the other hand 
on a mechanical counter (e.g. Clay-Adams blood counter). The electrically driven mechanical 
stage moves -0.1 to 0.5 mm per count (depending on the setting) and the console sums the 
points tallied for each constituent and converts to percentages. Precise calibration of the 0.1 to 
0.5 translation settings of the mechanical or manual stage is not critical, inasmuch as 
approximate spacing of translation steps or "clicks" is adequate for calculation of percentages of 
constituents. The y translation of either automated or manual stage is controlled manually and 
determines the spacing between traverses, generally 1.0 mm, and need not be calibrated for the 
simple arithmetic calculation of percentages of constituents. 

6.0 PROCEDURE 

6.1 Orientation of Plane of Thin Section With Respect to Fabric 

In the case of pumice-foliated welded tuff (flattening or foliation nearly perpendicular to 
gravitational force) or other rock type with horizontal fabric, the thin section should be cut 
close to vertical with the long dimension running perpendicular to the foliation (Hutchison 
1974, p. 47, fig 3.2). This provides the longest traverse lines nearly normal to foliation. 
Also, in sampling nonfoliated silicic volcanic rocks, especially where the attitude (strike and 
dip) is unknown, the long dimension of the slide may be cut vertical for consistency. The 
drill core or surface outcrop should be marked with a down arrow prior to sampling. The 
thin section preparer should cut the long dimension (30 mm) of the slide parallel to the 
arrow and show the direction of the arrow on the slide. Exception: In sectioning of a 
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horizontal cylindrical core plug (e.g., paleomagnetic samples), the thin section is cut 
perpendicular to the core axis (circular section). Down is marked on the section from the 
down arrow marked on either end of the core plug by the original sampler. 

6.2 Additional Thin Sections From Specimens 

Where a sample site is critical, two or three thin sections may be cut from a single specimen 
of core. The purpose is to provide a larger area to count for better statistics on a critically 
located sample. The first section should be cut vertical and perpendicular to foliation in 
accordance with the standard procedure indicated above in 6.1. The second thin section 
should also be cut vertical and as close to perpendicular as possible to the first section (the 
second section would not necessarily be perpendicular to the foliation unless it were 
horizontal), and the third should be at an angle of 45 degrees to the other two and vertical. 
The third section may, under exceptional circumstances, be cut horizontally perpendicular 
to the other two but must carefully avoid any large pumice, which might not be 
representative of the ground mass. 

6.3 Data to be recorded 

6.3.1 Set-up 

The general background for recording thin section data is given in SOP-03.04, 
Petrography. The procedure described herein results in quantitative petrographic 
descriptions (Hutchison 1974). No two petrographers will generate identical data but 
they should be similar (cf. Moore et al. 1989). Definitions of phenocrysts (minerals), 
textures, and fine grained "groundmass" will depend on the thin section being 
analyzed. The cut-off size for phenocrysts or microphenocrysts must be judged by the 
petrographer before the modal analysis is begun. For example, in devitrified rhyolitic 
tuffs the lower median diameter for microphenocryst (mineral) or fine textural 
constituent to be recorded is taken at about 0.1 mm; therefore the step-wise movement 
on traverse lines parallel to the long dimension of the slide (x dimension) is generally 
selected at ... 0.1 mm for phenocryst-poor rocks. This close spacing is selected not only 
for phenocrysts but also for microscopic textures. Constituents that are smaller than 
the 0.1 mm cutoff, even though they are recognizable, are included with categories of 
groundmass. The distance between traverses is generally selected at 1.0 mm, giving 
about twenty 30-mm traverses per slide. This rectangular grid spacing of 1.0 x ... 0.1 
mm is generally sufficient to quantify phenocrysts that have abundances of 1% or 
more. 

In volcanic rocks with less than 1% of critical constituents, additional traverses may be 
required to quantify these constituents. For volcanic rocks with macrophenocrysts 
and/or coarse textures greater than 0.1 mm that make up more tnan 1% of the rock, the 
point spacing along the traverse may be wider than 0.1 mm, depending on size and 
concentration. Other point-count spacings may be used for other rock types; the 
spacing should be recorded by the petrographer. 
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For any thin section that may be used for Operating Instructions for lSI Model DS-130 
Scanning Electron Microprobe, SOP-09.07, or Operating the Microprobe, SOP-09.02, 
or may be essential to identify stratigraphic position, an enlarged photo of the entire 
section may be made before the section is point counted. This photo can then be used 
to record the location of features of interest, some of which may be phenocrysts for 
later examination by microprobe and/or SEM. Photographs may also be taken to 
record fields containing exemplary phenocrysts by 35-mm or Polaroid camera attached 
to the microscope as standard equipment. These photographs may be numbered and 
stored as separate records or they may be attached to the Modal Analysis Form (see 
Attachment A). 

6.3.3 Counting 

The counting procedure described below is modified to fit ER program rocks from 
descriptions given in a standard text by Hutchison (p. 44-61 ). A petrographic 
microscope with a Swift automated point counter is also shown (Hutchison, Figure 3.6). 
Magnification selected for point-counting will depend on the grain size of features being 
analyzed. If features less than 0.1 mm are to be quantitatively determined, then 
reflected light identification may be preferred (with transmitted light to aid in 
identification). A constituent beneath the point defined by the intersection of cross hairs 
within the ocular is tallied by depressing the key corresponding to that constituent on 
the console or tally recorder, and the stage is simultaneously advanced to the next 
point. This is repeated until the end of the traverse. If a -0.1 mm point spacing is 
used, about 300 points will have been tallied in one traverse on a 30-mm-long slide. As 
an example, in modal counting of thin sections of devitrified phenocryst-poor tuff, a 1 OX 
ocular and a 1 OX or 20X objective, may be used on the petrographic microscope in 
transmitted light. The substage converger may be engaged, to enhance the color of 
groundmass textures. A 40X or higher objective should be available for optical 
interference figures (conoscopic images) as an aid for positive identification of 
phenocrysts (Kerr 1977, p. 108-133). 

After completion of the first traverse, the stage is moved (usually 1.0 mm) on they axis 
and the second traverse is begun, following the above procedure. After about 20 
traverses, depending on the width of the slide, the point count is completed. The points 
in each constituent are read off the manual counter or off the automated console 
display. 

In the rare event that a point should fall on the boundary of two constituents, the 
constituent with the most area in SE quadrant of the cross hairs will be tallied. 
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Rare to sparse accessory minerals, mostly of average diameters less than 0.5 mm may 

be simply enumerated rather than point counted. Accessory minerals in rhyolites 

include sphene, allanite, zircon, and apatite. The first two are larger, occasionally up to 

1.5 mm and may be hit during the point count. The others, however, are generally less 

than 0.2 mm in long dimension and are rarely hit during a traverse. 

6.3.5 Calculation of Percentages 

The number of points accumulated for each constituent, Ci, is divided by the total 

number of points in all constituents, Cr. and is expressed as the volume percent of that 

constituent, Vi in the thin section: 

Phenocrysts are expressed as volume percentage ratios, Vp, in which the number of 

points accumulated for each phenocryst, Pi, is divided by the total number of 

phenocryst points, PT, in the thin section. 

Vp =Pix 100/PT 

6.3.6 Recording of Data 

The following data should be recorded in the appropriate laboratory form: 

(a) Total number of points and spacing. 

(b) Volume% of each constituent. Individual phenocrysts may also be represented as 

percent of total phenocrysts. 

(c) Specimen location, identification, brief thin section description, and stratigraphic 

assignment if possible. 
(d) Petrographer and date. 
(e) The maximum and minimum (cut-off) dimension of each type of phenocryst, if 

desired. 

Any additional information and deviations should be noted on the Daily Activity Log in 

SOP-01.04. 

6.4 Sample/Site Traceability 

Sample traceab; · '¥ is described in SOP-01.04, Sample Control and Field Documentation. 

Site traceability ror field petrographic descriptions will be recorded on the Modal Analysis 

Form; field descriptions will be referenced to appropriate map(s) or photograph(s) as 

necessary. Copies of maps and photographs will be maintained by the investigator using 
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them; upon task completion or departure of the investigator from the project, all records will 
be transferred to the ER Records Processing Facility. 

6.5 Acceptance/Rejection Criteria 

There are few known potential sources of error in this procedure as far as operation and 
functioning of equipment. There is, however, a subjective observer element, especially in 
counting textures where there is a size cutoff; two operators are not likely to get precisely 
the same results (Moore et al. 1989). If more than one operator is involved, they should 
check on percent of groundmass textures within 20 percent of error (e.g., 50% ± 10%) 
within the same thin section; if not, they should discuss differences of observation and 
repeat the point counts. Phenocryst (including microphenocrysts >0.1 mm) counts in a 
phenocryst-poor thin section ("'1% phenocrysts), should check within 20 percent of error of 
the total phenocrysts for major constituents, such as feldspars, and within 50 percent on 
minor constituents, such as biotite, that constitute less than 10 percent of the total 
phenocrysts (<0.1% of the total rock). Mafic and accessory phenocrysts that occur at less 
than about 1.0% of the total phenocrysts should be tallied rather than point counted, as the 
chance occurrence of hitting such very minor constituents in a point count is highly variable. 
In volcanic rocks with greater percentages of phenocrysts correspondingly greater 
accuracies should be attainable. 

7.0 REFERENCES 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-03.04, Petrography. 
LANL-ER-SOP-09.02, Operating the Microprobe. 
LANL-ER-SOP-09.07, Operating Instructions for lSI Model DS-130 Scanning Electron 
Microscope and Tracor Northern Series II X-Ray Analyzer. 

Byers, F. M., Jr., W. J. Carr, P. P. Orkild, W. D. Quinlivan, and K. A. Sargent. 1976. "Volcanic 
Suites and Related Cauldrons of Timber Mountain-Oasis Valley Caldera Complex, Southern 
Nevada: U. S. Geol. Survey Prof. Paper 919. 

Byers, F. M., Jr., and R. G. Warren. January 1983. "Revised Volcanic Stratigraphy of Drill Hole 
J-13, Fortymile Wash, Nevada, Based on Petrographic Modes and Chemistry of Phenocrysts: 
Los Alamos National Laboratory Report LA-9652-MS. 

Byers, F. M., Jr., and L. M. Moore. February 1987. "Petrographic Variation of the Topopah 
Spring Tuff Matrix Within and Between Cored Drill Holes, Yucca Mountain, Nevada." Los 
Alamos National Laboratory Report LA-10901-MS. 

Chayes, F. 1949. "A Simple Point Counter for Thin Section Analysis." Am. Mineralogist, v. 34, 
p. 1-11. 
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and Operator Variance in Thin-Section Modal Analysis of Textures and Phenocrysts in the 

Topopah Spring Member, Drill Hole USW VH-2, Crater Flat, Nye County, Nevada.• Los Alamos 

National Laboratory Report, LA-11452-MS. 
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A. Completed Modal Analysis Form 

B. Completed Daily Activity Log induding any additional information and deviations. 
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FRACTURE CHARACTERIZATION 

1.0 PURPOSE 
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This procedure details the methodology to be applied for characterization of all natural rock 

fractures in the Bandelier Tuff. Through application of this standardized approach, field studies 

of the Bandelier Tuff can give statistically significant measurements of (1) linear density of rock 

fracture, (2) fracture width, (3) fracture strike and dip, and (4) nature of fracture filling materials. 

The fracture characterization plots and data table that result from this study constitute sufficient 

documentation of rock fracture to locate possible fault zones, tectonic and compaction 

deformation amounts, density of fractures contributing to fracture permeability, and overall 

competency of the Bandelier Tuff. The primary intent of this standardized appro~ch is to make 

fracture characterizations from various field studies compatible such that fault zones from one 

field area to another can be correlated. 

2.0 SCOPE 

This procedure is applicable for all fracture characterization studies of the Bandelier Tuff where 

fractures are consistently exposed, either along road and blade cuts, cliff exposures, mesa tops, 

or excavation sites. 

2.1 Applicability 

This procedure is applicable to all researchers working on the Environmental Restoration 

Program that are responsible for characterizing rock fractures occurring within boundaries 

covered by the Environmental Restoration Program. 

2.2 Training 

Completion of a college-level course in field geology and a laboratory/lecture course in 

structural geology is required to use this procedure. In addition to fulfilling the requirements 

of this procedure, familiarity with the computer data-base RS/1 or similar system is 

necessary. Researchers must document that they have read and understood this 

procedure and the seven procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

The term "fracture• refers to any natural, linear to curvilinear break in the Bandelier Tuff without 

regard to the origins of the break. Displacement or opening of the break may exist but is not 

necessary. Terms having similar connotation for this work are •joint• or ·crack: A fracture 

along which significant displacement has occurred is a •fault. • The level of significance required 

for this designation depends upon locality and geological structure. 
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Fracture analysis in volcanic tuff follows techniques described in the structural geology text by Dennis (1972). An example document that describes a fracture characterization study on the Bandelier Tuff, using this procedure is by Vaniman and Wohletz (1990). 

The main caution that must be taken in this procedure to avoid error is measurement of fractures along traverses where fracture exposure is uniform. The recognition and documentation of a fracture is dependent solely upon the researcher's ability to measure its strike, dip, and opening. In many cases these measurements require projection of the fracture plane by visual alignment. The statistical methods of fracture interpretation are intended to minimize uncertainty in these measurements. Judgement is a critical aspect of field geology and is covered in the text by Compton (1962) and the procedure covering field work SOP-03.09, Geologic Mapping of Bedrock Units. 

5.0 EQUIPMENT 

Fracture documentation and measurement requires a Polaroid camera to make prints for documenting fracture location, a tape measure, a brunton compass, a geological pick to clear debris from fracture surfaces, a hand lens to identify fracture-filling materials, and a flexible cardboard or plastic sheet that can be inserted into fractures to aid in projecting their strike and dip. 

6.0 PROCEDURE 

Three phases are required by this methodology: (1) photographic documentation of area or traverse along which fractures will be characterized, with construction of a photomosaic map base; (2) measurement of fractures and their plotting on the previously constructed fracture map; and (3) entering fracture data into a computer data base and their analysis by designated procedures. 

6.1 Photo Documentation 

Once a traverse or area has been identified for fracture characterization, noting the above caution that fractures should have uniform exposure, a photo mosaic map of the traverse is constructed using a Polaroid camera. In order to maintain a uniform scale and resolution for this photo mosaic base the distance from the camera lens to the exposure should be held within ± 10%. Generally this distance is on the order of 40 to 60 feet such that the edges of the photo will have a lateral scale within ± 10% of that of the photo's center. Successive photos should be overlapped sufficiently to maintain this scale requirement. Also the scale should provide enough visual resolution that major fractures are easily identified on the photo. Typically this scale requirement is that each photo will cover from 1 0 to 30 horizontal feet of fracture exposure. 
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After construction of the photomosaic, tracing paper is overlaid to make a map of outcrop 

features including key topographic points such as cliff tops and bottoms, prominent 

fractures, and geographic objects such as buildings, trees, and large sign posts. This map 

should be attached to the base of the photomosaic such that a one-to-one correspondence 

can be made between mapped and photographed features. 

6.2 Fracture Measurement 

Using the fracture map constructed from photomosaics, the fracture traverse is measured 

using a tape measure; a horizontal scale is then placed upon the map that shows the 

distance between mapped features. This scale will have some horizontal variability 

because of the map projection method and photographic error. The scale reliability should 

be ± 10%. Starting from one end of the fracture traverse, each fracture is sketched upon 

the map and designated by a number. Fracture strike and dip are measured to an accuracy 

of ± 1 degree with the brunton compass along with a measurement of fracture opening 

width (measured perpendicular to fracture surfaces). These data are recorded in a field 

notebook with the fracture number along with a description of any unique features of the 

fracture, such as nature of fracture filling materials if present, oxidation or mineralization on 

fracture surfaces, and cross-cutting relationships with other rock features (pumice or lithic 

clasts, textural features that might be used to estimate movement along the fracture). 

6.3 Fracture Data Base and Analysis 

The fracture data recorded in the field notebook are entered into a data base, which allows 

application of several statistical procedures. The RS/1 data base system is suggested tor 

this work but other systems can be adapted. The data base consists of a table with column 

for each fracture listing the fracture's number designation, its horizontal location shown on 

the fracture map, its dip and strike, and its width. From these data several other columns 

are statistically calculated, including: (1) a linear fracture density calculated as a moving 

average by counting the number of fractures contained in a given distance interval (1 0 and 

100 feet) centered on each fracture; (2} a cumulative fracture width over a specified interval 

(1 0 and 100 feet} centered on each fracture; and (3} relative dip of fracture from vertical 

where negative values indicate southerly inclinations. Because fractures in the Bandelier 

Tuff are generally part of conjugate sets of northwest and northeast trending systems, 

additional columns for the table are separately calculated for each of the three above 

columns for each conjugate set. The RS/1 procedures for the above calculations are 

archived as source and compiled codes on essxrf VAX under RS/1 directory 

[wohletz]@ken@ta55. The procedures are: (1) DENS -- calculates linear fracture densities 

for several different distance intervals; (2) DIP-- transforms dips measurements to degrees 

from vertical; and (3) WID -- computes cumulative fracture widths for several distance 

intervals. 

Fracture data are then graphed on several different plots. (1) Fracture density (1 0 and 100 

foot intervals} vs horizontal distance along the traverse; (2) Histograms or rose diagram of 

fracture strike; (3} Fracture strike vs horizontal distance where positive s~rikes represent 
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strike in degrees east of north and negative strikes are west of north. These data are 
smoothed using the RS/1 data smoothing option to show the trend of northeast and 
northwest fracture sets as well as the overall trend of all fracture strikes; (4) Fracture dips 
vs horizontal distance where vertical plots at zero, dips toward the northeast or northwest 
are positive inflections from vertical, and southerly dips are negative inflections from 
vertical. Again smoothing of data show average trends for fracture sets; (5) Fracture widths 
vs horizontal distance with smoothed trends for fracture sets; (6) Cumulative fracture widths 
(per 1 00 foot interval) vs horizontal distance with smoothed trends for fracture sets; and (7) 
Fracture widths greater than 1 0 em versus horizontal distance. 

7.0 REFERENCES 

Compton, A.A. (1962) Manual of Field Geology. John Wiley & Sons, New York, 378 pp. 

Dennis, J.G. (1972) Structural Geology. The Ronald Press Co., New York, 532 pp. 

Vaniman, D. and Wohletz, K. (1990) Results of geological mapping/fracture studies: TA-55 
Area. Los Alamos National Laboratory, Seismic Hazards Program Memo, EES1-SH90-17, 
48 pp. 

LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-SOP-03.09, Geologic Mapping of Bedrock Units 

8.0 RECOHDS 

Fracture characterization is recorded on field forms or Daily Activity Logs in SOP-01.04, on a 
fracture map, and in the RS/1 computer data base. Fracture maps are clearly located by 
specified topographic points of reference and notes are keyed to numbered fractures on the 
map as are tabulated fracture data. 

9.0 ATTACHMENTS 

None. 
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CHARACTERIZATION OF LITHOLOGIC VARIATIONS 
WITHIN THE ROCK OUTCROPS OF A VOLCANIC FIELD 

1.0 PURPOSE 

This procedure establishes the methodology for characterizing the lithologic variations 

within rock outcrops of a volcanic field. Field methods used to describe individual 

outcrops and to establish stratigraphic relationships between outcrops of volcanic rocks 

are very similar to those used for sedimentary rocks and are described in textbooks on 

field geology (e.g., Compton, 1962). Careful geological mapping of lithologic units and 

establishing a stratigraphic framework is a crucial foundation for all other studies within a 

sequence of volcanic rocks. Without this framework, sample analysis is nothing more 

than rock collecting. Flexibility in the approach to a comprehensive field study must be 

allowed in order to determine what observations are appropriate to the rock sequence 

being studied. For example, the approach to field descriptions and sampling would differ 

considerably between that used for a large basaltic lava plateau and that used to study a 

group of small tuff rings. 

2.0 SCOPE 

2.1 Applicability 
This procedure applies to geologists describing outcrops of volcanic rock within and 

adjacent to the Los Alamos National Laboratory for the purpose of characterizing the 

geologic setting during the Environmental Restoration program. 

2.2 Training 
Because of the remarkable complexity of the spectrum of volcanic rocks making up 

the plateaus occupied by the Laboratory, especially the pyroclastic rocks, 

descriptions of outcrops require at least an M.A. or M.Sc. in Geology and five years 

experience with these rock types. Researchers must document that they have read 

and understood this procedure and the procedures in Section 1.0, General 

Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND CAUTIONS 

When in the field, use common sense when moving from outcrop to outcrop and caution 

when measuring cliff sections. The best outcrops are always in cliffs, but access can be 

safely gained along scree slopes, road cuts, and stream bottoms. Follow procedures 

established in Group EES-1 for field work, which includes the location of your field 

traverses, time of departure, and estimated time of return. When working on outcrops 

along a highway, enlist an assistant to watch the traffic. 



5.0 EQUIPMENT 

LANL-ER-SOP-03.07, RO 
Page 3 of 11 

The field equipment used by geologists is quite often a matter of personal preference. 
The basic equipment includes, field notebooks with perforated pages, Daily Activity 
Logs, ink pens for notes and pencils for sketches, optional camera (Polaroid, 35-mm, 
large-format, or all of them), rock hammer and chisels, small shovel for unconsolidated 
samples, sample bags, Geological Society of America rock color chart, Brunton 
Compass, altimeter, and meter tape (for stratigraphic sections), aluminum or stainless 
steel markers and nails for marking sample locations, and safety glasses for use during 
sample collection. Chain-of-Custody/Request for Analysis forms, Sample Collection 
Logs, Variance Logs, Custody Seals, Unique Sample Stickers, and Sample Labels will 
also be used. If oriented samples are required, then use of a gas-powered rock drill will 

be necessary. 

6.0 PROCEDURE 

6.1 Background 

Rock units within volcanic fields show much more lateral and vertical variation than 
units in most sedimentary basins. They can fill caldera depressions or deep valleys 
making it possible for younger volcanic rocks to be present at a lower levels than 
older rocks before any folding or faulting. Pyroclastic rocks are formed quickly, 
initially with abundant kinetic and thermal energy and can be deposited as ashfalls 
draping topography, surges that cross topographic highs, pyroclastic flows that 
follow the valleys, and even wet surges of cohesive ash that defy the laws of original 
horizontally when plastered onto vertical surfaces. 

Facies variations within single depositional units must be considere, an mapping 

volcanic rocks. For example, surges and pyroclastic flows can grade outward into 
volcanic mudflows because of cooling and condensation of steam within the flow, 
some distance from the source. Pyroclastic flow units can vary in the degree of 
welding of pyroclasts, depending upon the unit thickness, with dense rocks near 
vent or in the center of valley fills. For detailed descriptions of facies variations in 
volcanic rocks, see Fisher and Schmincke (1984) and Cas and Wright (1987). 
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TABLE 1. STRATIGRAPHY IN VOLCANIC FIELDS (Adapted from Fisher and 
Schmincke. 1984). 

PURPOSE FIELD OBSERVATIONS 

Correlation of lavas, tuffs, and epiclastic Individual beds; bedding sets in layered 
sedimentary rocks; eruption types; unit sequences; grain size; component 
volumes; locating buried or eroded volcanic analysis of features; fabric. 
vents. 

Paleotopography, and paleogeology; Facies analysis; creating a stratigraphy; 
eruption history; depositional history; "basin descriptions of relations at 
analysis." unconformities; 

Magma composition and volcano evolution; Relations of rock sequences to tectonic 
tectonic setting and volcanism; regional framework in time and space; 
stratigraphy. comparison of volcanic fields, centers, 

and provinces. 

6.2 Approach 

Establish a working stratigraphy, based upon earlier published work and study of 
aerial photographs or topographic maps. Published stratigraphic studies supply 
useful information from nearby areas and may include radiometric dates. Compile 
all of this information in a notebook and on a map or photo base. 

Quickly examine the whole area to locate the best exposures, especially those that 
show contacts between depositional units. Note these locations on maps and/or 
photographs and return to them later to measure stratigraphic sections. As 
stratigraphic data are collected, enter the information on ongoing cross-sections 
through the volcanic field. During the field season, some of your ideas on the 
stratigraphy will change and it will be necessary to revisit some outcrops several 
times to reevaluate your interpretations. 

Measure sections at the best exposures, preferably in unfaulted areas. However, 
this may not always be possible. Begin by standing back and looking at the outcrop 
from a distance. How many layers or discrete rock units stand out? Mark them on a 
sketch or Polaroid photograph with their general characteristics, including thickness, 
texture or structure, and color. This "distance view" may be useful when unraveling 
variations from one detailed stratigraphic section to another. 

When measuring a stratigraphic section, describe the attitude (strike and dip) of the 
rock units, descriptions of the rock types, and their relation to older rocks, paleosoils 
and any intrusive rocks. Mark the area traversed while measuring the section on a 
map or aerial photograph; if neither map or photo exist, prepare a pace-and 
compass map of the line with distances, slope angles and attitudes (strikes and 
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dips). Also note elevations, using an altimeter, of the base, top, and important 

contacts. If you are working with a team, use a tape measure; 

If you are by yourself, a Jacob's staff can be used. If the stratigraphic sections are 

very thick, confirmation of thickness can be made by measuring elevations of 

contacts on a topographic map. 

What will you be measuring and describing? Within the field, rock-stratigraphic units 

are defined solely on physical differences. Fisher and Schmincke (1984) define a 

formation as a "mappable bed, bedding set or sequence of beds of any thickness 

set apart from rock units above and below by distinctive physical criteria such as 

texture, color, lithologic or mineralogic characteristic, or by weathered zones or 

erosional unconformities; a member is a convenient subdivision of a formation." 

They also define the concept of an eruption unit, which is a deposit from a single 

eruptive pulse, eruptive phase, or an eruption. A sequence of several eruption units 

can be treated as a mappable unit or formation. Eruption units can refer to 

pyroclastic fallout deposits, pyroclast flow deposits, volcanic mudflows, lava flows, 

and any other deposit from a singe eruptive pulse. For detailed information on 

defining stratigraphic units within volcanic rocks, see Fisher and Schmincke (1984), 

or Cas and Wright (1987). 

6.3 For each layer (pyroclastic, sedimentary, or lava), describe and measure the 

following characteristics: 

Description of Each Rock Unit. Ideally, your descriptions should go onto graph 

paper taped to a large clip board. This allows you to evaluate relationships at a 

glance as you are measuring the stratigraphic section. However, because of rain, 

wind, and carrying around a bulky board, this is not the usual means of recording 

your observations. You will most likely record your observations and sketches in a 

notebook, along with i-Jickness and attitudes, to be used later to draw a section in 

the comfort of your camp or office. Don't worry about using notebook space; it is 

easier to take copious notes at the time, along with photos and sketches than to 

wish you had done so later in the office. 

A. What is the relation of the unit to underlying rocks? Determine if there is a 

sharp erosional or depositional contact, a collection of reworked clastic debris, 

or paleosoil. Do the deposits drape the underlying topography or are they 

concentrated in channels and valleys. If they are deposited within a valley, 

measure the size, orientation and slope of the valley floor. 

B. What 1s the color or variation in color? Be consistent and use a color chart 

(Munsell System rock color charts are available from the Geological Society of 

America). 

C. Within pyroclastic rocks and epiclastic rocks: 
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Field estimates of grain size can be made, using the Fisher (1961) 
classification, which is parallel with Folk's (1966) classification of clastic 
sediments. These estimates can be made with a scale and charts tor 
estimating areas. Actual measurements will be made by sample sieving or thin
section studies in the laboratory, but the visual estimates are good enough for 
measured sections. For coarser materials, including pumice and lithic clasts, 
they can either be sieved in the field with coarse (>4cm) sieves or measured 
and described at an outcrop within a designated area outlined on the rock 
surface (usually around 1m2). These observations are especially important for 
a study of lithic clasts within a pyroclastic unit. Another technique for observing 
textural variations within an eruption unit is to measure the length of the 5 
largest lithic clasts and the 5 largest pumices. 

2. Pyroclast Descriptions 
Most of this detailed work will be done within the laboratory, but look for 
pyroclast and lithic clast characteristics that can be used to uniquely identify this 
formation or member. These can include color, shape, percentage of 
phenocrysts, phenocryst types, and variety of lithic clasts. Uthic clasts include 
those of lag breccias, mesobreccias, and megabreccias (the two latter types are 
related to catatrophic collapse such as avalanches from sector collapse of a 
volcano and wall collapse within a caldera). 

3. Bedding Sets 
A sequence of pyroclastic beds can be used to identify a mappable unit in the 
field, when used along with other observations. For example, a specific 
member that you are mapping may consist of a fine-grained ash fallout bed 
overlain by a surge bed, two pyroclastic flow deposits, and a volcanic mudflow 
breccia. Thicknesses, and the degree of compaction and welding within the 
pyroclastic flow deposits may change, but the sequence appears to be unique 
and helps to correlate units. 

4. Grading 
Is a bed massive, normally-graded, or reversely graded? 

5. Oriented Clasts 
Within surge deposits and pyroclastic flows, there may be elongate clasts or 
accidental debris, such as fossil tree trunks, which can be used to determine 
flow directions. Measure the orientations of the long axes of as many elongate 
clasts (or debris) as you can find and average them for each field location. 

6. Flow Features 
Many surge deposits are characterized by dunes and antidunes. Measurement 
of implied current directions, description of the type of cross-bedding, and the 
magnitude of the cross-beds are all useful for evaluating eruption types and 
processes and for locating vent areas. 
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Is the rock welded, partly welded, or nonwelded? Has the rock been indurated 

or cemented by post-depositional processes, including vapor-phase alteration 

within pyroclastic flow deposits, weathering, or hydrothermal acidity? Is there 

evidence for fossil fumaroles, including pipe-like zones cemented with vapor 

phase minerals or vertical concentrations of small lithic clasts (segregation 

pipes)? 

8. Sampling 
For each distinct unit (not necessarily from all measured stratigraphic sections), 

collect a sample that is representative of that unit. If the tephra are 

unconsolidated and coarse-grained, use a field sieve, weigh the size fractions, 

and collect chunks of the pumice in addition to a split of the less-than-1-mm 

fraction kept for laboratory sieving. If the rock is consolidated (tuff), break off a 

sample that you feel is representative of the unit. After describing the variety of 

lithic clasts, collect samples of each lithic type for thin-section study. Collect 

samples (if appropriate) for radiometric dating and chemical analysis. 

Coordinate all sampling efforts with the Sample Coordination Facility. 

9. Thermal Remanent Magnetization (TAM) 
Most welded tuffs have high magnetic stability and have uniform TAM 

directions. Polarity determinations of welded ignimbrites can be made in the 

field, using a portable magnetometer (Upman, 1975). 

D. Lava Flows and Domes 

1. Texture 
Describe the textural variations within flows or domes, including variations in 

,,esicularity (size, shape, and orientation), phenocryst content and size, 

brecciation, and flow foliation or layering. Map coarsely pumiceous zones, 

which can rise diapirically and may be broken or folded by flow movement (Fink 

and Manley, 1987); variations in relief and vesicularity may show up on aerial 

photographs of silicic lava flows and can be used to map flow structures. 

Flow layering in silicic lavas ranges from sub-JJ.m shears, which have annealed 

to macroscopic bands of dense glass and slightly vesicular glass. Layering 

attitudes, measured vertically and over the entire lava flow, can provide 

information on vent location, and physical properties of the flow. 

2. Type of Jointing 
Most lavas are broken into blocks by thermal stresses during cooling. The open 

fractures or joints are often columnar, at right angles to the flow surface and 

base (normal to the isotherms or cooling surfaces). Fracture surfaces are 

striated, the striae of which is a record of incremental crack advance during 

stress buildup in the cooling lava (Ryan and Sammis, 1978). 
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Columnar joints can range in size from a few tens of centimeters to over a 

meter wide and up to 30 m long (in some thick plateau basalt flows). The 

columns can have as few as three or as many as seven sides; most appear to 

have five or six sides (Williams and McBirney, 1979). Mapping column 

orientations can sometimes help determine lava flows boundaries (especially 

useful where outcrops are poor); for example, within a valley-filling lava flow, 

columns in the center of the valley would be vertical but oriented at an angle 

along the valley walls, and perpendicular to those walls which had acted as heat 

sinks during cooling of the lava flow. Similar columnar jointing can also be 

found in dikes, plugs, and Java Jakes. 

Mapping the size, width, and extent of cooling joints in lava flows exposed at the 

surface may be of considerable use in estimating their permeability. 

3. Petrology 
Field identification of lava type. Use whatever petrographic classification with 

which you are familiar, but be consistent. Remember that the descriptions 

should be the best possible, but that you will probably change these 

descriptions once you have thin sections for petrographic analysis and chemical 

analyses, especially in finely-crystalline rocks. 

4. Type of Lava Flow 
If possible, describe the type of lava flow. Most basaltic lavas can be described 

with the terms "pahoehoe", "aa", and "block lava". Include a description of 

basal breccia and lava tubes or channels if they are visible. 

5. Thermal Effects 
Thermal metamorphism of rocks underlying the lava flows, which includes the 

oxidation of soil layers or older rocks, formation of pipe vesicles during heating 

of water in soil or bogs, or desiccation of clastic sedimentary rocks. 

E. Thickness 

Measure thickness of all mappable subdivisions (eruption unit, member, or 

formation) and all of its members or textural subunits. Measure distances from the 

base of a unit to significant textural features and boundaries. 

F. Correlation of Volcanic Rock Units 

The means of correctly identifying a particular eruption unit is not difficult if it is small 

and covers a small area, for example a small-volume rhyolite flow where it is 

possible to walk from one end to the other. However, even in these cases, 

describing the lithologic characteristics necessary for correlation may be necessary; 

for example, if the underlying vent or dike is drilled and a correlation is needed 

between dike rocks and the flow. 
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The ability to identify and correlate eruption units becomes much more important if 
the units are large, extensive, and within a tectonically complex area. If a 
pyroclastic unit (either fallout deposit or ignimbrite) is to be traced, either for the 
purpose of determining its volume or its utility as a stratigraphic marker across 
complex terrain, then correlation criteria must be established. Field work within 
calderas requires that pyroclastic deposits exposed around the margins be 
correlated with thick caldera-fill deposits; these tuffs are from the same eruption; but 
may have drastically different textures. 

A whole branch of volcanology, tephrochronology, has been developed around the 
need for correlating volcanic ash deposits (e.g., Wilcox, 1965; Self and Sparks, 
1981 ). Correlation of ash beds requires a unique combination of mineral phases, 
glass compositions, and particle shapes (e.g. shard types and pumice 
characteristics) for each deposit. If you are lucky enough to be working with a 
petrographically unique ash, then it is possible to identify it with a hand lens plus a 
reference sample of the known deposit. If there are several ash beds of similar 
composition or appearance, it may be necessary to use chemical analyses of the 
glass pyroclasts, including trace elements for correlation. Radiometric age dates 
are useful, but expensive. Bulk chemical analyses are known to be poor for 
correlation, because gravitational segregation of mineral phases from a glass-shard
laden eruption plume increases with distance from the source. Refractive indices 
(r.i's) of glass shards, at one time used for correlation, are difficult to utilize because 
of changes in the r.i.'s with alteration and hydration of the glasses from one 
depositional environment to another. 

Correlation of ignimbrites can be difficult because of facies variations, the degree of 
welding, post-depositional alteration, and chemical zonation of large-volume 
eruption units. For example, it is difficult to quickly correlate a nonwelded ignimbrite 
on the outer slopes of a volcano with densely-welded, hydrothermally-altered 
ignimbrite from the same eruption within the thick caldera fill. Hildreth and Mahood 
(1986) have reviewed techniques of correlating ignimbrites and conclude that the 
following observations are the most reliable: 

1. Careful geologic mapping of the whole unit. 
2. Indicating stratigraphic position. 
3. Noting thermal remnant magnetic directions within welded tuffs and high 

precision K-Ar ages. 
4. Noting a distinctive suite or lithic clasts. 
5. Noting petrographic characteristics within pumice clasts, pyroclast shapes, 

and unusual phenocrysts. 

7.0 REFERENCES 
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8.0 RECORDS 

Field observations will be kept in the following manner: 

(1) Field notebooks. 

(2) Where appropriate, large sketches will be made of outcrops with pencil and later 
inked in the office. This approach is particularly appropriate in most cases where a 
stratigraphic section is being measured. 
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(3) On large outcrops or along entire sections of a canyon wall the base for recording 

these details will be enlargements of photographs taken from the opposite canyon 

wall with a large-format (8" X 1 0" negative) camera. 

(4) Photographs of field details may be taken with 35 mm or Polaroid camera. The 

camera should have a built-in date and time that appears on the negative, which will 

be recorded in the field notebook. Prints prepared for analysis or use in the field (for 

annotation with ink) will be at the discretion of the investigator. Proof sheets will be 

filed along with the negatives. 

9.0 ATTACHMENTS 

N/A 
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GEOMORPHIC CHARACTERIZATION 

1.0 PURPOSE 

The purpose of this procedure is to standardize the geomorphic characterizations of 
sites investigated in the Environmental Restoration (ER) Program, including (1) 
preparation of maps of surficial deposits, landforms, and drainage channels, and (2) 
documentation of surficial processes that pertain to the potential erosion and deposition 
of contaminated soil and rock material. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all researchers working on the ER Program who 
are responsible for characterizing geomorphic features and geomorphic 
processes associated with site characterization activities. 

2.2 Training 

To implement this procedure, the user must be a professional geomorphologist, 
as designated by the ER Program Earth Sciences Team Leader or Geology 
Principal Investigator, or must be trained by a professional geomorphologist as 
designated by the Earth Sciences Team Leader or Geology Principal 
Investigator. Researchers conducting geomorphic characterization activities 
must also certify that they have read and understood this procedure, as well as 
the six procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

There are no unique definitions in this procedure. 

4.0 BACKGROUND AND/OR CAUTIONS 

The user will follow the general instructions for field personnel as specified in Standard 
Operating Procedure (SOP) Section 1.0, General Instructions. 

5.0 EQUIPMENT 

Topographic base map, at a scale appropriate to the task and specified beforehand in 
consultation with the Project Leader. 

Aerial photographs of the site at a scale appropriate to the task. These photographs 
may include both overlapping vertical photographs that allow stereoscopic examination 
of the ground surface and oblique photographs that allow improved examination of 
certain features, such as canyon walls. 
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The geomorphic characterization activities associated with the ER Program are focused 
on the identification and description of surficial deposits and landforms that provide 
evidence for processes that can potentially result in the exposure and/or transport of 
contaminants. Processes of concern in this task are primarily surficial, specifically mass 
wasting on canyon walls and erosion associated with surface channels. Also of concern 
is evidence for lateral emergence of subsurface flow along canyon walls because of its 
importance in understanding groundwater flow paths and potential transport of 
contaminants. 

Geomorphic characterization involves a thorough examination of the surficial features at 
sites of concern and in adjacent areas, with the areal extent of study dependent on site 
characteristics. The areal extent will be determined in consultation with the Project 
Leader. The size of the area appropriate for examination may vary with the processes 
under consideration. For example, a search for evidence of emergence of groundwater 
flow may be important at greater distances from waste sites than the search for 
evidence for sediment transport and storage on canyon walls. The focus of the 
geomorphic characterization may also vary dependent on the characteristics of the site. 
For example, whereas documentation of sites of erosion and deposition associated with 
drainage channels may be critical at sites where contaminants are or have been 
exposed at the surface, similar documentation may not be needed at sites where 
wastes have been deeply buried in rock. Similarly, examination of evidence for past 
and potential future landsliding on canyon walls may be critical for sites adjacent to the 
edges of mesas, but may be unnecessary where waste sites are set back a substantial 
distance from the canyon walls. Decisions concerning the size of the area appropriate 
for study and the critical processes at a site require professional judgment developed 
through experience with geomorphic characterization activities. 

6.1 Mapping Surficial Deposits, Landforms, and Drainage Channels 

Geomorphic features of significance to the investigation are to be located on 
topographic base maps. For many purposes, adequate location control can be 
provided by using topographic or man-made features shown on the base map, 
such as the course of drainage channels. If needed, more precise location 
control can be provided by using a tape and compass or surveying equipment 
such as a plane table and alidade, transit, theodolite, or total station. 

Preliminary mapping of geomorphic features over a large area is most efficiently 
done using vertical aerial photographs that provide stereoscopic coverage. This 
allows rapid examination of the entire area of interest and an initial identification 
of areas of critical interest that require field checking. The examination of vertical 
aerial photographs can be supplemented by examination of oblique aerial photos, 
particularly of canyon walls, that allow improved resolution of detail. 
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Field checking of the preliminary map is required to confirm the accuracy of 
interpretations made on the aerial photographs, to locate features not visible on 
the photographs, and to conduct in depth examination of potentially critical 
features that provide evidence for processes that may influence the transport and 
deposition of contaminants. Often, the initial field checking is followed by re
examination of the entire area on the aerial photographs to adjust the preliminary 
mapping. The above process should be repeated, if necessary, until the 
geomorphic map adequately records the significant geomorphic features. 

Features to be mapped may include: 

• cliffs. 

• bare bedrock slopes. 

• slopes generally covered with a thin soil. 

• slopes mantled with colluvial deposits (generally> 1.0 m thick). 

• alluvial sediments along channels. 

• soil-covered mesa tops. 

• artificial fill and disturbed areas. 

• drainage channels, distinguishing channels incised into erodible 
material by a separate symbol from channels not so incised. 

• sites of possible or confirmed emergence of lateral groundwater flow, 
evidenced by observed springs; vegetation indicative of relatively moist 
conditions; distinct concavities on canyon walls or enlarged 
amphitheater-shaped drainage heads. 

• features indicative of landsliding including: partially-detached blocks on 
or adjacent to canyon walls; partially-opened fractures near the edges 
of mesas; pronounced concavities or embayments along the canyon 
walls that are suggestive of locations of more rapid cliff retreat in thf 
past than adjacent portions of cliffs; deposits of bouldery colluvial 
debris on canyon slopes or in canyon bottoms that may record large 
scale slope failure in the past. 

The geomorphic map shall include a legend in which all mapped features are 
included and described. Mapping units may include small areas with different 
characteristics, to be mentioned in the legend (for example, "Bare bedrock 
slopes: includes small, discontinuous areas of thin colluvial deposits"). 
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Evidence of the relevant surficial processes active at the sites of investigation is 
identified during the mapping of surficial deposits, landforms, and drainage 
channels. Observation sites may be recorded on aerial photographs, the 
topographic base map, and/or in field notebooks. 

Evidence of surficial processes to be recorded may include: 

• General variations in soil thickness on mesa tops, if possible, that may 
reflect long-term variations in the location and intensity of erosion. 
Relatively thick soils on gentle slopes or towards the center of mesas 
may reflect low erosion rates or long-term deposition of sediments, and 
relatively thin soils on steeper slopes and towards the edges of mesas 
reflect more intense surficial erosion. 

• Drainages incised into alluvium or colluvium, specifying width, depth, 
and length of incision and nature of sediments that the channel is 
incised into. 

• Exposure of roots of trees or shrubs, specifying depth of exposure and 
age of plant, if possible, as determined from tree rings; surface 
characteristics should also be recorded, as appropriate, including 
texture of surficial materials anr . :a gradient of the ground surface. 

• Differential erosion of canyon walls that may be related to variations in 
induration. 

• Partially-detached landslide blocks, specifying position in relation to 
lithologic variations, and the length, width, estimated vertical extent, 
and apparent amount of previous movement. 

• Partially-opened fractures near the edges of mesas, specifying 
apparent length, depth, orientation, distance from mesa edge, and 
relation to drainages on mesa. 

• Pronounced concavities or embayments along the canyon walls that 
are suggestive of more rapid cliff retreat in the past than adjacent 
portions of cliffs or of sapping and erosion at sites of emergence of 
groundwater flow. 

• Distinct deposits of bouldery colluvial debris that may record large
scale slope failure in the past, specifying size and apparent source. 
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• Springs, both perennial and intermittent, specifying geologic setting of 
spring, associated landforms such as concavities on canyon walls, and 
associated vegetation. 

• Sites of sediment deposition and storage along streams and on slopes 
that pertain to transport of contaminants, specifying topographic 
position, estimated size of storage site, and associated erosional 
features such as rills or incised channels. Where appropriate, 
supporting information on the estimated age and history of the deposit 
should be included, using chronological techniques appropriate to the 
age range of concern and available datable materials or surfaces. 

7.0 REFERENCES 

LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-AP-02.1, Procedure for Los Alamos National Laboratory ER Records 
Management 

8.0 RECORDS 

Documentation that person(s) implementing procedure are trained in geomorphic 
characterization. This documentation may include summary of education and 
experience in a curriculum vitae. 

Observations and interpretations of geomorphic features and processes made in the 
field and during examination of aerial photographs will be recorded on maps, in field 
notebooks, and possibly on photographs. These observations and interpretations will 
be integrated into a report presenting the results of the geomorphic characterization 
activities, and this report will serve as the record of these activities. The report may 
include the following: 

• a map or maps showing significant geomorphic features. 

• figures illustrating important geomorphic features or relationships, such as: 
sketches of natural or artificial exposures; geologic cross sections made from 
field measurements or from topographic maps; cartoons schematically 
showing important features or interpretations. 

• photographs of selected sites. 

• tables presenting data from analyzed samples, field measurements, or other 
pertinent information. 

These records shall be transferred to the ER Records Processing Facility in accordance 
with the Procedure for Los Alamos National Laboratory ER Records Management 
(LANL-ER-AP-02.1 ). 
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N/A 

LANL-ER-SOP-03.08, RO 
Page 7 of 7 



Los Alamos National Laboratory 

Environmental Restoration Program 

Standard Operating Procedure 

No: LANL-ER-SOP-03.09 

Geologic Mapping of Bedrock Units 

Pre parer: fraS€V' Go(( ~£J/il 
(Print Name) (S' nature) 

Quality 'DA-v ,:p '6/WxroJ St~c4&v--h-Review by: 
(Print Name) (Signature) 

Technical 
Review by: 

QPPL l~r~ Mo.~ s~<-v1 cX~fU~ Approval: 
(Print Na) (Signature) ~ 

PM ~ l.' f "'{/,J~ J(,j.j-1/~ 
Approval: 

rint Name) (Signature) 

Effective Date: 3- LC.. · q_ )... 

Rev: 0 

?4J A;_ 1: 
(Date) 

~l-z7['i1 
(Date) 

~w 

9~Jo/7/ 
(D e) ' 

a-/JtJ/'h 
(Date) 



LANL-ER-SOP-03.09, RO 
Page 1 of 10 

GEOLOGIC MAPPING OF BEDROCK UNITS 

1.0 PURPOSE 

This procedure establishes requirements for the collection, plotting, recording, and 
interpretation of geologic data to produce a geologic map and associated cross-sections 
of bedrock (non-soil) units. Because many bedrock exposures in the Los Alamos region 
occur along tall, vertical cliffs, this procedure also establishes requirements for producing 
geologic maps on photo mosaics of canyon walls and for recording geologic data on 
measured stratigraphic sections. Finally, this procedure establishes requirements for 
collection of rock samples. 

2.0 SCOPE 

2.1 Applicability 

Field geology consists of the methods used to examine and interpret structures and 
materials at the outcrop and field studies are the primary means of obtaining first
hand geologic knowledge. This procedure applies to all Los Alamos National 
Laboratory personnel and their subcontractors who will perform geologic mapping of 
bedrock units for regional or site-specific projects of the Environmental Restoration 
Program (ERP) being conducted on behalf of Los Alamos National Laboratory. 

2.2 Training 

Successful completion of college-level courses in stratigraphy, structural geology, 
field techniques, and geologic mapping or demonstrated experience in geologic 
mapping through publication are required to use this procedure for ERP projects. 
Researchers or technicians using this procedure must document that they have read 
and understood it, as well as the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Field geology: The investigation of rocks, rock units, and rock structures in their 
natural environment and in their natural relations to one another. 

B. Bedrock: The solid rock that occurs everywhere beneath a mantle of soil. 

4.0 BACKGROUND AND/OR CAUTIONS 

This procedure is designed for the Environmental Restoration Program but is based on 
principles and methods of field geology that are discussed in textbooks on the subject 

(Lahee, 1941; Compton, 1962). This procedure is an adaptation of U.S. Geol. Survey 
Technical Procedure GP-01, R1 ("Geologic Mapping") dated 11 August 1988. Because ''\ 

most of Los Alamos National Laboratory and waste sites therein are located on the 
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most of Los Alamos National Laboratory and waste sites therein are located on the 
Bandelier Tuff, no researcher or technician can perform competent geologic mapping of 
bedrock units in this area without referring to works on pyroclastic rocks and ash-flow 
tuffs (ignimbrites) (e.g., Smith, 1960; Ross and Smith, 1961; Smith and Bailey, 1966; 
Fisher and Schmincke, 1984). Additionally, the geology and stratigraphic nomenclature 
of the Los Alamos region have been previously defined and usage refined (Griggs, 1964; 
Bailey et al., 1969; Smith et al., 1970; Gardner, et al., 1986) thus, all geologic mapping 
projects for the ERP must adhere to accepted terminology, nomenclature, and usage. 

The object of geologic mapping includes identification of geologic features (rock units, 
faults, geomorphology), definition of their distribution, contact relations, and internal 
variations, and determination of the age and history of the features. This information 
provides an understanding of the tectonic and geologic processes that could affect sites 
and investigations of the ERP at Los Alamos National Laboratory. The information is 
also required to generate models of tectonism, mass wasting, and geohydrology in the 
Los Alamos region. 

5.0 EQUIPMENT 

Equipment required to adequately satisfy this procedure may include, but is not 
necessarily limited to the following: 

• Topographic base maps 
• Brunton compass (or equivalent) 
• Landscape photographs 
• Aerial photographs 
• Pocket stereoscope 
• Rock hammer 
• Hand lens 
• Field forms, or ER Field Notebooks 
• Altimeter 
• Binoculars 
• Camera 
• Sample bags 
• Marking pens, pencils, small drafting implements. 
• Daily Activity Log 
• Chain-of-Custody/Request for Analysis forms 
• Sample Collection Logs 
• Variance Logs 
• Custody Seals 
• Unique Sample Stickers 
• Sample Labels 



6.0 PROCEDURE 

6.1 Objective 
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The object of this procedure is to produce geologic maps, cross sections, and 

stratigraphic sections of landforms, surficial deposits (excluding soils), and all 

bedrock features including rocks, faults, fractures, and folds that may occur within 

any site or regional area of interest or investigation to the ERP. Because of the 

unique terrain of this region, geologic maps will be constructed on photo mosaics of 

cliff walls as well as on standard topographic base maps. 

6.2 Methods 

Geologic maps are to be constructed through annotation of observations and 

interpretations pertaining to the geology of the area to be mapped (field area) at 

their appropriate locations on a previously prepared topographic base map or on 

photo mosaics. 

Observations pertain to geologic features or relations that were observed at a 

specific place within the field area. Both the nature of the observation and the 

specific place at which the observation was made are to be recorded at the location 

on the map or photo representing the actual location. For convenience, t~- ·:: details 

of the observation may be recorded in ER Field Notebooks or Field Activity Daily 

Log (see SOP-01.04). If so, the specific place, referred to as a field station, shall be 

numbered, the number recorded at the location on the map or photo representing 

the actual location, and the same number with the corresponding ot- vation 

entered on the Daily Log or the ER Field Notebook. Interpretations shall be Similarly 

recorded. 

Interpretations are to be distinguished from observations through use of distinctive 

symbols on the map, and through clear written distinction in the Daily Log or ER 

Field Notebook. 

Observations and interpretations may be made through visitation and examination 

(field mapping) of the actual geologic feature. Field mapping may be supplemented 

or aided through examination and interpretation of aerial photographs of the· actual 

geologic features. In field mapping, observations, interpretations, and/or field 

stations are to be plotted on a version of the base map (field sheet) or photo carried 

to the field area, and subsequently replotted on a version of the base map or photo 

retained at the base camp, field office, or home office. If aerial photographs are 

employed, observations, interpretations, and field stations may be plotted directly on 

the aerial photographs and subsequently transferred to a field sheet, to a base map, 

or to a photo mosaic. 

The geologic map shall be drawn on a version of the base map and photo mosaic, 

and provided with an accompanying explanation. The geologic map and 



LANL-ER-SOP-03.09, RO 
Page 4 of 10 

explanation shall present a synthesis of the geologic information contained in the 
Daily Log or ER Field Notebook notes, field sheets, other base maps, photos, and 
such auxiliary information from aerial photographs, sample collections, previously 
published maps, and other relevant sources of data as may be available. In 
addition, the geologic map shall present an interpretation of the likely distribution, 
character and age relationships of the particular geologic features of interest (e.g., 
rock stratigraphic units, geologic structures, surficial deposits, geomorphic features) 
consistent with available observational data. Finally, the geologic map, explanation, 
and supporting documentation and illustrative material (e.g., text and cross
sections), if used, shall distinguish through appropriate symbols or other means that 
which was observed from that which was interpreted. 

6.2.1 Map Scale 

This procedure is applicable to geologic mapping of bedrock features at all 
scales. Specific scales of base maps and photo mosaics are chosen at the 
discretion of the Principal Investigator (PI) of each site or regional investigation. 

6.2.2 Base Maps 

Base maps include those prepared by FIMAD or the engineering groups of Los 
Alamos National Laboratory (a variety of scales <1 :24,000) or advance and 
edition copies of U.S. Geological Survey topographic quadrangle maps at 
1:24,000 to 1:100,000 scales. Base maps may be made of paper or 
transparent plastic such as mylar. Base maps may be cut into pieces or folded 
for convenient transpOrtability. Plastic overlays may be used to record field 
station numbers or other data. Photos used for photo mosaics of cliff walls may 
be of any convenient scale to adequately portray necessary geologic features. 
Two versions of base maps and photos used for mosaics may be employed. 
These are field copies for actual field work and compilation copies used in the 
office for integration of all field data. 

6.2.3 Rock Samples of Stratigraphic Units 

Hand samples should be collected from the outcrop or from artificial exposures 
(man-made cuts and pits) and retained in sufficient number to represent the 
dominant lithologies and significant variants of all mapped rock stratigraphic 
units. Samples of rock stratigraphic units should normally be obtained by 
breaking the prospective sample from the outcrop, using a hammer or hammer 
and chisel. If the sample is taken from material previously separated from the 
outcrop (e.g., float or talus) that fact should be recorded in the Daily Log or ER 
Field Notebooks. Samples may be bagged in plastic, cloth, or paper bags if 
necessary to prevent loss, damage or contamination of the sample during 
handling, transit, and storage. 
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Samples of friable materials (soils, uncemented aggregates) should be 

collected directly from the bed, stratum, or deposit they are to represent, using 

implements appropriate to the purpose (e.g., shovels, trowels), taking care to 

prevent contamination of the sample through accidental inclusion of foreign 

material, and bagged in plastic, cloth, or paper bags. 

Processing of these samples is limited to preparation of thin-sections, polished 

sections, grain mounts, and measurement of physical properties (e.g., specific 

gravity) or other nondestructive procedures. However, portions of a sample 

may be removed for destructive tests (e.g., chemical analysis) provided 

sufficient material remains, in the judgement of the PI, to fulfill the primary 

purpose of the sample, as described above. 

Specialized sampling for other purposes (e.g., dating), which may be necessary 

or desirable, is outside the scope of this procedure. 

6.2.4 Photographs 

Aerial photographs (vertical or oblique, color or black and white) may be used 

as described above to observe, interpret, and plot geologic features and field 

stations. If annotated, the photographs become part of the formal data base. If 

not annotated, the photographs are regarded as part of the informal data base, 

requiring no special documentation or custodial care. 

Photographs of specific geologic features may be taken using hand-held 

cameras as part of field data collection. The field location, frame number, 

azimuth (approximate), and object of the photograph are to be recorded in the 

Daily Log or ER Field Notebooks. As soon as practicable thereafter, a print or 

duplicate transoarency of the photograph should be correlated with the 

information in ; Daily Log or ER Field Notebooks, the print or transparency 

labeled in sucri a way that this information can be recovered, and filed as part of 

the formal data base. Other prints, positives, and negatives of the same 

photograph may be retained by the PI as part of an informal data base, to be 

used for other purposes, and requiring no special documentation or custodial 

care. 

6.2.5 Attitude of Planar and Unear Features 

The attitude of planar and linear features may be measured using hand-held 

devices (e.g., Brunton compasses) at the discretion of the Pl. The 

measurement may be entered directly on field sheets, aerial photographs, or on 

Daily Logs or ER Field Notebooks. Magnetic declination will be compensated 

for by adjustment of the compass to the local declination, or through adjustment 

of the measurement. 
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Field notebooks may be used if preferred over Daily Log Sheets. The ER Field 
Notebooks will have perforated sheets that may be removed and attached to 
field forms, photographs, or other pertinent record information in a record 
package. The sheets in the ER Field Notebooks must have printed sequential 
numbers, and the header information on each set of sheets must be complete. 
In addition the notebooks sheets must contain, as appropriate: 

Title of mapping activity; 
Description of the objective of the mapping activity; 
Identification and scale of field sheets and base map(s) used in the 
mapping; and 
Equipment used. 

Other information may be included, such as, weather and field conditions, 
sample information, data collected, or diviations, if this information is not 
included elsewhere. 

At the conclusion of the mapping, the final results and a summary of the 
outcome of the mapping shall be provided. This summary shall include a 
discussion of whether the mapping objectives, as outlined in the initial entries, 
were achieved. The summary shall also include a reference to a completed and 
published report or map; or the summary will be provided in the field notebook. 
The field notes shall be reviewed and signed by a Technical reviewer. 

6.3 Assumptions Affecting the Procedure 

A basic assumption is that the individuals applying this procedure are competent, 
well-trained geologic mappers. 

6.4 Data Information 

Data collected using this procedure is presented as a geologic map, with 
accompanying explanation and optional cross-sections, and character of rock
and/or soil-stratigraphic units, geomorphic features, faults, folds, and fractures, their 
age relationships, and their geologic history. 

6.4.1 Quantitative/Qualitative Criteria 

An acceptable general purpose geologic map should meet the following criteria: 

1. The map should be on a base that meets National Map Accuracy 
Standards. A topographic base is essential except on small scale maps or 
in areas of such low relief that the ·absence of contours does not hinder 
geologic interpretation. Bedrock geology portrayed on photo mosaics of 
cliff faces should show obvious reference features or structures. 
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2. The completed map should be clearly readable and usable at publication 

scale. All symbols on the map should be fully explained in the marginal 

material, if not in common usage. The sources of geologic data should be 

indicated for all parts of the map. Contacts inferred from geophysical, 

photogeologic, or remote sensing data should be identified and explained. 

3. All geologically significant units mappable at the scale selected should be 

shown, and geologic features should be depicted uniformly throughout the 

area of the map. 

4. Mines, prospects, quarries, wells, trenches, test pits, and drill holes should 

be shown to the extent possible at the map scale. 

5. Geologic interpretations should be internally consistent and plausible. 

Relations of normal contacts of geologic units to topography should be 

consistent with rock attitudes, stratigraphy, and structure shown on the map 

and in cross sections. 

6. Structure should be adequately portrayed. Attitudes of significant structural 

features should be indicated wherever practical. Structure sections should 

be included if needed for clarity, and these should be consistent with 

relations depicted on the map. 

7. Surficial units should be distinguished and, where possible, subdivided on 

the basis of age, origin, morphology and/or lithology. If the map meets all 

criteria but this, it should be termed as bedrock geologic map. If it meets 

this criterion, but does not portray the bedrock units, it should be termed a 

surficial geologic map. In some cases several maps may be required to 

provide adequate general purpose coverage of an area 

8. Faults that display mappable offset of stratigraphic or lithologic units or 

which display evidence of recent movement, or are of some other special 

significance, should be mapped and classified as to type (normal, reverse, 

thrust, strike-slip, etc.); and dip and direction of relative movement should 

be shown wherever possible. 

9. The explanation should be concise and reasonably definitive, and should 

express the distinctive characteristics and principal variations in the map 

units. Map units (including surficial units) should be described in terms of 

lithologic character, physical properties, thickness (where possible), 

economic significance, geologic and/or absolute age and contact relations. 

Definition of map units and stratigraphic nomenclature should be consistent 

with current USGS standards. 
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Calibration is not required as a part of this technical procedure. 

6.6 Sample Identification 

As part of the data records and documentation, all samples will be identified as 

follows: All samples will be labeled with a unique identifier, using indelible ink 

whenever possible. Samples with surfaces too rough to mark, or too porous to 
mark, will be placed in bags and the bags will be marked with the unique sample 

identifier. Sample identifiers will be recorded on field sheets, base maps, or photos 

as deemed appropriate by the Pl. Pis shall assure that the original sample identifier 

is traceable to all documentation associated with the samples, and Is maintained 

when the samples are handled by different organizations. All sampling efforts must 

be coordinated with the Sample Coordination Facility. 

6. 7 Control and Storage 

Samples collected during this work shall be Identified and controlled in accordance 

with the procedure for Sample Control and Field Documentation. (LANL-ER-SOP-

01.04). 

6.8 Special Treatment 

Samples shall be prepared for examination or analyses according to the purpose for 

which they were collected. Samples are to be routinely prepared for petrographic or 

geochemical analyses. 

7.0 REFERENCES 

Lahee, F. H. 1941. Field Geology: McGraw-Hill, New York. 

Compton, R. R. 1962. Manual of Field Geology: Wiley & Sons, New York. 

Fisher, R. V. and H. U. Schmincke. 1984. Pyroclastic Rocks: Springer-Verlag, New 

York. 

Ross, C. S. and R. L. Smith. 1961. Ash-flow Tuffs: Their Origin, Geologic Relations, 

and Identification: U.S. Geol. Survey, Prof. Paper 366, 81 p. 

Smith, R. L. 1960. Zones and Zonal Variations in Welded Ash Flows: U.S. Geol. 

Survey, Prof. Paper 354-F, p. 149-159. 

Smith, R. L. and R. A. Bailey. 1966. The Bandelier Tuff: A Study of Ash-flow Eruption 

Cycles from Zoned Magma Chambers: Bul. Volcano. v. 29, p. 83-104. 
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Griggs, R. L. 1964. Geology and Groundwater Resources of the Los Alamos Area, New 
Mexico: U. S. Geol. Survey, Water Supply Paper 1753. 

Bailey, R. A., R. L. Smith, and C. S. Ross. 1969. Stratigraphic Nomenclature of 
Volcanic Rocks in the Jemez Mountains, New Mexico: U. S. Geol. Survey, Bull. 
1274-P. 

Smith, R. L., R. A. Bailey, and C. S. Ross. 1970. Geologic Map of the Jemez 
Mountains, New Mexico: U.S. Geol. Survey, Miscall. Geol. Invest. Map 1-57. 

Gardner, J. N., F. Goff, S. Garcia, and R. C. Hagan. 1986. Stratigraphic Relations and 
Uthologic Variations in the Jemez Volcanic Field, New Mexico: Jour. Geophys. 
Res., v. 91, p. 1763-1778. 

LANL-ER-SOP-Section 1.0, General Instructions. 

8.0 RECORDS 

All information collected and recorded under this procedure and that is to be used in 
support of the Los Alamos ERP must become a part of the official record. Information 
needed to process each item as a record includes: title or description, subject, 
originator, date of the document, and whether it is an original, a revision or an 
addendum. 

Specific items from this procedure that will constitute a record are ER Field Notebooks, 
in their entirely or sheets thereof, field sheets, base maps, annotated aerial photographs, 
samples, photographs of specific features using hand-held cameras, and logbooks. 

8.1 Field 

All organized documentation will be prepared as appropriate by the PI or a 
contributing investigator to record data from this procedure and shall include any 
information considered pertinent. Each page of documentation will be numbered 
consecutively and chronologically. Information superseded as a result of any 
revisions will be lined out, initialed, and dated. All documents will be signed or 
initialed and dated by the investigator on a daily basis when entries are made. 

8.2 Review 

All data collected and the applicability of methods used in this procedure will be 
reviewed and cosigned by a peer or supervisor of the investigator who is 
knowledgeable in the objectives of this procedure. This indicates that the data are 
acknowledged by both the investigator and the reviewer to be acceptable and 
meaningful data that meet appropriate quantitative and qualitative acceptance 
criteria. Unacceptable data shall be identified in a manner appropriate to the form of 
the data. 
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Trenching and Logging 

1.0 PURPOSE 

This procedure describes general methods for trenching and logging of trenches for 
characterization of geologic units or geologic structure. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all personnel conducting trench excavation and 
trench logging for the Environmental Restoration (ER) Program for the purposes 
of geologic characterization. 

2.2 Training 

The investigation team should be composed of technical specialists with 
backgrounds in the field of geology. In addition, all personnel using this 
procedure for the ER Program must certify that they have read and understand 
this procedure. 

3.0 DEFINITIONS 

There are no unique definitions in this procedure. 

4.0 BACKGROUND AND/OR CAUTIONS 

Trenches are open excavations with generally vertical sides, and precautions are 
required to ensure the safety of workers. Shoring is required for trenches deeper than 
5 feet when the trench is excavated in material susceptible to collapse, and ladders 
are required to provide exits for site workers. A minimum of two people must be 
present at the site before entry, and all personnel entering trenches must be equipped 
with hard hats and steel-toed safety shoes. OSHA Publication 2226, Excavation and 
Trenching Operations, should be reviewed prior to start-up. 

5.0 EQUIPMENT 

Equipment to be used in trench activities include standard geologic and surveying 
tools, such as the following: 

• Geologic hammer 
• Pick 
• Knife 
• Brunton compass 
• Hand lens 



• Notebook 
• Total station, theodolite, or transit 
• Stadia rod or surveying prism 

6.0 PROCEDURE 
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Trenching may be used to document the presence or absence of faults or other 
geologic structures, and to help evaluate the potential for surface rupture and the 
frequency and amount of such displacement. Trenches may also be used to evaluate 

other geologic features such as soils or stratigraphy. 

Geologic features such as stratigraphy, faults, fractures, and related structures will be 

logged in detail. This will allow the geologic relationships and sample locations to be 

permanently recorded and to be available for later analysis 

6.1 Trench Locations 

Trench locations shall be determined on the basis of field mapping and analysis 

of aerial photographs. Sites will be selected based on the requirements of the 
project, such as the potential for providing data on fault location and fault 
history, stratigraphic units, or soils. 

Location control at trenches shall be done using either a digital total station or ,,, 

hand-surveying methods. The locations will be tied to topographic maps and/or 

aerial photographs. 

6.2 Trench Dimensions 

The minimum trench dimensions sufficient to expose significant geologic 
materials and relationships on the trench wall are generally 5 to 12 feet deep by 

3 feet wide. The actual dimensions may vary depending on site and geologic 
conditions and available equipment. Trenching will also vary considerably 
depending on topography, ease of excavation, and available equipment. 

6.3 Trench Wall Preparation 

The sides of the trench shall be cleaned by chipping or scraping continuously 
so as to expose a clean face of rock, sediment, or soil. 

6.4 Logging Scale 

The choice of scale will be at the discretion of the project geologist and will 
depend on the complexity of geologic structures revealed in the trench. The 
normal scale for detailed logging is 1 inch equals 1 to 2 feet. Justification for 
scales other than these shall be documented. 
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Logging procedures shall consist of making a vertical profile parallel to one 
trench wall using a natural scale, with no vertical exaggeration. Contacts 
between geologic units shall be drawn on the profile and units identified and 
described as considered appropriate by the project geologist. Characteristics 
and types of contacts shall be noted. 

6.6 Stratigraphic and Lithologic Variations 

Variations within the geologic units will be described and indicated on the 
trench log whenever the variation occurs. 

6.7 Photography 

After the trench is logged, the shoring, if used. will be removed and the trench 
may be photographed at the discretion of the project geologist. 

6.8 Other Notations 

Sample locations shall be shown in the trench log and their locations written on 
a sample tag showing the trench station. All sample locations should be 
referenced to trench stationing. 

7.0 REFERENCES 

OSHA Publication 2226, Excavation and Trenching Operations, U.S. Department of 
Labor 

LANL-ER-AP-02.1, Procedure for LANL ER Records Management 

8.0 RECORDS 

The results of the trenching activities shall be presented in a report, and this report will 
serve as a record of these activities. The report will include the following: 

• a map or maps showing trench locations, 

• detailed trench logs, 

• descriptions of geologic units and structures exposed in the trenches, and 

• interpretation of the trench logs with respect to the project goals 

Records will be transferred to the ER Records Processing Facility in accordance with 
the Procedure for LANL ER Records Management (LANL-ER-AP-02.1 ). 
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FIELD AND LABORATORY NOTEBOOK DOCUMENTATION FOR 
ENVIRONMENTAL RESTORATION EARTH SCIENCE STUDIES 

1.0 PURPOSE 

This procedure establishes the methods used to document earth science field or 
laboratory investigations and the methods to track the origin, history, and 
disposition of earth science samples used for the Los Alamos National Laboratory 
(Laboratory) Environmental Restoration (ER) Program. 

2.0 SCOPE 

2.1 Applicability 

This procedure applies to the documentation of field and laboratory activities 
conducted for earth science studies and for site-specific geologic and 
geohydrologic studies. This procedure covers the documentation of the 
collection, description, processing, and analysis of earth science samples and 
information in the field. This procedure applies to personnel conducting ER 
investigations for which the principal method of activity documentation is 
through notebook entries. Investigators who document their field or laboratory 
studies in notebooks are responsible for the proper implementation of this 
procedure. 

The documentation for the collection of environmental samples, which are used 
primarily for laboratory analysis to determine contaminant nature, concentration, 
and/or extent, is not applicable to this procedure. 

2.2 Training 

Notebook authors and reviewers who conduct the actions described in 
Section 6.0 are required to be trained to this procedure. Training is 
accomplished by reading this procedure and documenting the training on 
the Environmental Restoration Standard Operating Procedure (SOP) 
Training Documentation Check List form. 

3.0 DEFINITIONS 

3.1 Investigator 

For the purpose of this procedure an investigator is the user (author) of the 
notebook. 

3.2 Environmental Sample 

An environmental sample is one whose properties are studied to gain 
information about contaminant nature, concentration, and/or extent. Examples 
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of environmental samples include cores, cuttings, hand samples, soils, and 

fluid. These samples are submitted to the laboratory for contaminant analysis 

and are used to determine the course of action for a Potential Release Site 

(PRS). These samples require documentation per LANL-ER-SOP-01.04, 

Sample Control and Field Documentation. 

3.3 Earth Science Sample 

An earth science sample is one whose properties are studied to gain 

information about the geology, hydrology, geochemistry, geophysics, and/or 

physical characteristics of a site. Examples of earth science samples may 

include cores, cuttings, hand samples, mined muck, soils, soil-affecting plants, 

and fluid. 

3.4 Notebook 

Notebooks are used to document investigations. A notebook may be used for a 

single purpose [e.g., to document work done for an operable unit (OU) or task] 

or by a single investigator involved in a series of related tasks. There are three 

types of notebooks: bound, loose-leaf, and electronic. Bound and electronic 

notebooks are generally used to provide a detailed, chronological description of 

the various activities performed during investigations or to document 

miscellaneous activities {e.g., ideas, observations, and field trips). Loose-leaf 

notebooks are generally used to record activities prescribed by Los Alamos ER 

field or laboratory procedures {SOPs) or to record tabulated data {e.g., sample 

tracking [sample tracking log], numerical data, photographs, and other technical 

data). 

4.0 BACKGROUND AND/OR CAUTIONS 

This procedure cannot be used to document activities related to the collection of 

environmental samples, which will be used to determine the course of action for a 

PRS. Those samples require documentation per LANL-ER-SOP-01.04, Sample 

Control and Field Documentation. 

5.0 EQUIPMENT 

N/A 

6.0 PROCEDURE 

6.1 Type of Notebooks 

Bound, electronic, and/or loose-leaf notebooks can be used to document 

investigations or geologic sample gathering information. 
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Bound books with blank, numbered pages are generally used for 
documenting field investigations, mapping, or laboratory work. They are 
used to record a detailed, chronological description of the various 
activities performed during investigations or to document miscellaneous 
information or activities (e.g., ideas, observations, and field trips). 

6.1.2 Electronic Notebooks 

Electronic media may be used as a tool to document field or laboratory 
activities or to enter tabulated data; however, the electronic copy of the 
file is not the record. A hard copy of the notebook entries becomes the 
record and is maintained in a binder or folder. Entries are printed out 
each day (if there is an entry). Each page must contain a page number, 
file name, date, and signature of the investigator who made the entries. 
The print-out pages are treated as a loose-leaf notebook, and the 
requirements for this type of notebook must be followed. 

6.1.3 Loose-Leaf Notebooks 

Loose-leaf notebooks may be used for documenting field investigations, 
laboratory work, collecting attachments, or as the means for maintaining 
hard copies from electronic media entries. If loose-leaf notebooks are to 
be used, the pages are consecutively numbered and kept in an 
appropriate binder or folder. Each page is signed and dated by the 
investigator. Loose-leaf pages may also be numbered consecutively in a 
subdivided section, providing a logical system is used (e.g., pages A 1, 
A2, & AS in Section A). A table of contents is included at the beginning of 
the notebook, and provides the current page count for the notebook or for 
each section (as applicable). This table of contents should be updated 
weekly (if entries were made). 

6.2 General Notebook Requirements 

The following requirements apply to all notebooks. Additional requirements for 
specific types of entries are detailed in Section 6.3. 

6.2.1 Starting a Notebook 

Enter on the first page of the notebook the following items: 

• investigator's name; 
• title of activity; 
• OU for which work is being done, if appropriate; and 
• name of Principal Investigator (PI) or Project Leader (PL) 

responsible for the activity, if appropriate. 
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Investigators may create a table of contents or index for listing the major 

sections within the notebook. 

6.2.2 Requirements for Notebook Entries 

All entries in notebooks must meet the following requirements: 

6.2.2.1 Make text and data entries in ink (not pencil), or use 

electronic media to record entries. Field sketches may be 

made in pencil and then inked over. 

6.2.2.2 Enter the date at the beginning of the entry. 

6.2.2.3 Record entries in sufficient detail so that another 

similarly qualified individual could repeat the work described 

and achieve comparable results without recourse to the 

original investigator. 

6.2.2.4 When recording entries by hand, in a bound 
notebook, sign the entry after completing a task or workday 

(whichever is shortest). Two or more individuals may record 

entries in the same notebook, providing they each sign their 

own entry. When using electronic media, print out a copy of the 

entry when the task or workday is finished (whichever is 

shortest) and date and sign each page of the hard copy. When 

using loose-leaf notebooks, sign and date each page. 

6.2.2.5 Fill out each page of the notebook completely, unless 

you need to reserve space for future entries (for example when 

entering tabulated information). Clearly label spaces for future 

entries and record these entries before you complete the 

notebook. After completing all entries, void all blank spaces 

with a diagonal line. 

6.2.2.6 Correct entries by crossing the incorrect entry with a 

line so that the original entry is readable and by entering the 

correct information. If the correction is done at a later date, 

initial and date the correction. 

6.2.3 Attachments to Notebooks 

All attachments (e.g., maps, charts, graphs, and computer printouts) are 

referenced in the applicable notebook, or they can be included within the 

loose-leaf notebook or binder that corresponds to the work for that 

attachment. Loose-leaf attachments for bound notebooks are maintained 

in a uniquely identified binder or folder and the pages are consecutively 

numbered. 
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The content of notebook entries is divided into three categories: (1) entries 
that document field and/or laboratory activities such as field observations, 
mapping, sample collection, petrographic descriptions, data reduction, and 
data analysis, (2) entries that document tabulated data and sample tracking 
such as laboratory data collection, and (3) entries that document activities 
prescribed by Los Alamos ER procedures. 

6.3.1 Entries that Document Field or Laboratory Activities 

Notebooks are used to provide a continuous record of an 
investigation, such as geologic mapping, geomorphic 
characterization, or fracture characterization. The notebook provides 
traceability from field activities to laboratory activities where 
photographs, samples, and maps are used to support a result: a 
measurement, a map, or a report. The notebook will provide 
traceability for the results or conclusions, such that other similarly 
qualified individuals could arrive at the same conclusions without 
recourse to the investigator. 

6.3.1.1 For field and/or laboratory activities, document the 
items listed below for each site or task. If one of the items listed 
below does not apply during any part of the work, mark "NA" 
beside that item. If an item becomes applicable during the 
process of the work, document that item when it becomes 
applicable. 

• Date. 

• Description of the work to be done (description may 
include reference to other notebooks, procedures, 
manuals, texts, etc.). 

• Description of the location, reference to a map or 
photograph that shows the site (if appropriate). 

• Methods and objectives (state the methods to be 
employed, and objectives of the work, reference a SOP or 
other information if appropriate). 

• Equipment (list any major equipment or special materials; 
common field equipment does not need to be identified) 

• Software (if doing data reduction or data analysis). 

• Samples collected or utilized (by identification number). 
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• Weather conditions (when appropriate). 

• Conclusion (when appropriate). 

6.3.1.2 In subsequent entries (follow-up in a site or task), 
provide detailed daily entries of the work performed and results 

obtained, addressing the items listed in Section 6.3. 1.1 as 

appropriate. Daily entries are not required for days in which 

work was not performed. 

6.3.1.3 Describe any changes made to the original method(s) 

stated in 6.3. 1.1, as appropriate. 

6.3.2 Entries that Document Tabulated Data and 
Sample Tracking 

These types of entries provide a continuous record of geologic 

sample traceability, e.g., an inventory of samples that have a unique 

number identifier that allows tracking a geologic sample from the time 

it is collected in the field until its disposition. This traceability must be 

maintained until the sample is consumed or the activity concludes. 

Sample history must be able to be reconstructed from the combined 

use of sample tracking logs and/or notebooks in which sample 

studies are documented. Site traceability for geologic samples is 

maintained by using field notebooks, maps, and/or photographs. 

Tabulated data can be a result of analysis (e.g., microprobe), 

measurements (e.g., point counts, fracture lengths}, in which 

information that must be captured is that information that will allow 

other individuals to reproduce the results obtained by the original 

investigator. 

6.3.2.1 For tabulated data and sample tracking, document the 

items listed below. If one of the items listed below does not 

apply during any part of the work, mark •NA" beside that item. If 

an item becomes applicable during the process of the work, 

document that item when it becomes applicable. 

• Description of the work to be done (description may 
include reference to other notebooks, procedures, 
manuals, texts, etc.). 

• Headings for the table columns that are clear, or an entry 

with an explanation for the headings. 

• Sample identification number. 
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• Date of laboratory work (when appropriate). 

• Brief description of sample or description of the process 
that the sample is being put through. 

• Disposition of a sample (when appropriate). 

6.3.3 Entries that Document Activities Prescribed by 
Los Alamos ER Procedures 

When documenting work that is performed following an ER 
procedure, the following requirements must be followed: 

6.3.3.1 Record the identification number (including the 
revision number) of the applicable Los Alamos ER procedure. 
The identification number of the procedure does not need to be 
recorded every time if the same procedures are being used for 
the activities documented in the notebook. The procedure 
identification number can be noted in the beginning of the 
notebook with a note such as: "the activities documented in 
this notebook were conducted following ER-SOP-##." 

6.3.3.1 Enter any information required by a step in the 
procedure. 

6.3.3.2 Investigators who deviate from procedural guidance 
must identify the step at which the deviation occurred, 
recording the reason for the deviation, and describing the 
results of the deviation. Evaluate any data produced by a 
deviation from procedural guidance, and enter a statement in 
the notebook explaining the acceptance or rejection of the 
data. Then, sign and date rejected data and draw a diagonal 
line through the rejected data. 

6.4 Review of Notebooks 

6.4.1 Investigators are responsible for selecting a technical reviewer to 
review their notebooks. The technical reviewer must have the expertise 

necessary to understand the work being reviewed; however, the 
technical reviewer must not have performed the work they review. 

6.4.2 Submit notebooks for review at least every six months. More 
frequent reviews are done at the discretion of the investigator, for 
example, if there has been much activity and the notebook contains 
many new entries. Accompanying attachments are also reviewed. 

6.4.3 The investigator is responsible for ensuring that the technical 
reviewers adhere to the following criterion during the review: 
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6.4.3.1 The reviewer determines whether the notebook 
entries are written in sufficient detail such that another similarly 

qualified individual could repeat the work described and 
achieve comparable results without recourse to the original 
investigator. 

6.4.3.2 If the reviewer determines that the entries meet the 
criterion in 6.4.3.1, the following steps are performed: 

a. The reviewer provides a review statement that 
characterizes the review (e.g., "notebook read and 
understood"). The reviewer records this statement after 
the last entry reviewed, and after the review comments. 

b. The reviewer identifies the pages reviewed, signs and 
dates the notebook after the review statement, and returns 
the notebook to the investigator. 

c. The investigator copies the notebook and attachment 
pages that were reviewed and ensures that a copy is filed 
with the Records Processing Facility. 

6.4.3.3 If the reviewer determines that the entries do not meet ., 
the criterion in 6.4.3. 1 , the following steps are performed: 

a. The reviewer provides review comments that describe the 
deficiencies. The reviewer records the review comments 
after the last entry reviewed. 

b. The reviewer identifies the pages reviewed, signs and 
dates the notebook after the review statement, and returns 
the notebook to the investigator. 

c. The investigator addresses the reviewer•s comments and 
resubmits the notebook to the reviewer. Steps 6.4.3.1 
through 6.4.3.3 are repeated until the notebook meets the 
criterion in 6.4.3. 1 . 

NOTE: Generally, notebooks that have not had entries within 
the last year should be reviewed and submitted to the Records 
Processing Facility as a record. However, some notebooks for 
continuing investigations may be kept active for longer periods. 
Attachments are usually submitted with a notebook, except 
when the attachments contain information that is being carried 
forward to other notebooks. 

7.0 REFERENCES 



LANL-ER-SOP-03.12, RO 
Page 10 of 10 

LANL-ER-SOP-01.04, RO, Sample Control and Field Documentation 

8.0 RECORDS 

It is the responsibility of the notebook author to ensure that the record package 

generated as a result of this procedure is submitted to the Records Processing 

Facility. The package should include: 

• Copy of completed and reviewed notebook. 
• Attachments to notebook, as appropriate. 

9.0 ATTACHMENTS 

None. 
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Drilling Methods and Drill Site Management 

1.0 PURPOSE 

The purpose of this procedure is to describe drilling methods that may be used during 
environmental restoration (ER) field effort and to define the measures necessary for 
implementing a Drilling Package to meet the subsurface sampling requirements for a 
Resource Conservation and Recovery Act (RCRA) facility investigation (RFI). 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to field activity associated with ER Project, the field 
project leader (FPL}, and to Laboratory or contractor personnel involved with 
planning, designing, and/or constructing RFI Boreholes and monitoring wells. 

2.2 Training 

The FPL is responsible for ensuring the proper implementation of this procedure. 
The field team leader (FTL} and other personnel involved with these types of 
activities should be familiar with these objectives and document that they have 
read and understand this procedure and the procedures in LANL-ER-SOPs in 
Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A Auger Flights: Winding metal strips welded to the auger sections that carry cuttings to 
the surface when the auger is rotated. 

B. Bentonite: A hydrous aluminum silicate in powder, granular, or pellet form that when 
hydrated provides a tight seal between the well casing and the borehole wall. 
Bentonite may also be used in a 2% to 5% mixture with Portland cement to form a 
grout seal that expands as the material hardens. 

C. Casing: A solid piece of pipe, typically steel, stainless steel, or PVC plastic used to 
keep a well open in either unconsolidated materials or unstable rock, and as a means 
to contain zone isolation materials such as cement grout and bentonite. 

D. Cutter Head: An auger bit that is attached to the leading auger flight section and cuts a 
hole for the auger to follow. The bit may be either a coring head or a full face bit. 

E. Drill Bit: The cutting tool attached to the bottom of the drill stem. 

F. Drill Rods or Drill Pipe: Special pipe used to transmit rotation and energy from the drill 
rig to the bit. The conduit which conveys circulation fluids such as air, water, or other 
mixtures to cool the bit and evacuate the borehole cuttings. 
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G. Drilling Package: A detailed Drilling Plan, Curation Plan, Sampling and Analysis Plan 
(SAP), and Geophysical Logging Plan. This package is prepared by the FPL or FPL's 
representative and is approved by the Subsurface Technical Team. 

H. Daily Drilling Report: The primary record of daily drilling activity supplied by the 
drilling subcontractor. The FPL or designate is responsible for the confirmation that 
reports are accurate before forwarding to Subsurface Technical Team. 

I. Grout: Cement or hydrated bentonite mixtures used in sealing of boreholes or wells, 
and for zone isolation. 

J. Reamer: A type of drill bit that is used specifically for enlarging a borehole. 

K. Shelby Tube Sampler: A thin wall tube sampler latched into the lead auger while 
hollow stem augering or pushed/driven ahead of the auger. 

L. Split Spoon: A core barrel that can be opened to remove samples. This is a sampling 
method commonly used with auger drilling. The split spoon sampler can be driven 
into the ground or can be advanced inside hollow stem augers. 

4.0 BACKGROUND AND/OR CAUTION 

Various drilling methods have been developed to achieve successful subsurface contact 
for retrieving suitable formation, gas and water samples. These include but are not limited 
to solid-stem augering, hollow-stem augering, direct rotary, reverse rotary, and cable tool 
drilling. Because geologic conditions range from hard rock to unconsolidated sediments, 
and environmental concerns are consequential, some drilling methods may be more 
appropriate than others. 

4.1 Drilling Methods 

4.1.1 Hollow-Stem Augering 

The hollow stem auger is a section of seamless steel pipe. The auger flights 
are welded to the pipe and act as a screw conveyer to bring the cuttings to 
the surface. The drill rods, split spoon core barrels, Shelby tubes and other 
samplers can pass through the center of the hollow stem auger sections. 
The samplers may be positioned and retrieved via wireline for continuous or 
intermittent coring while augering. 

The lowest flight in an auger drill string or lead auger is equipped with 
a cutter head. The lead auger can have either a core barrel or center 
plug locked on to it. The core barrel can be used to obtain core as the 
auger is advanced. A center plug is sometimes used to prevent 
cuttings from coming up inside the auger. 
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Auger sections are typically 5 ft in length and have outside diameters 
of 4 1/4 to 14 in. (2 1/4 to 10 in. inside diameter). At Los Alamos 
depths up to 350ft have been drilled using hollow stem augers. 

Hollow stem augers can be used as temporary casing when setting wells to 
prevent caving of the borehole walls. 

4.1.2 Direct Rotary Drilling 

The air rotary drilling method works on a principle similar to the more 
common mud rotary method except that air is used to lift the cuttings 
from the borehole. A large compressor is used to force air down the 
drill rods where it passes through ports in the drill bit. As the bit cuts 
through the formation, cuttings are discharged to the surface and are 
collected in a dust suppression system. In some harder formations, a 
down-the-hole hammer (DTH) may be substituted for a roller cone bit. 
Compressed air is used to drive the DTH. 

The Odex method is an adaptation of the air rotary method that uses a 
casing driving (advancing) technique in conjunction with air rotary. 
With the Odex system the drill bit extends outward to ream a larger 
hole than the casing. The casing is advanced into the hole by means 
of percussive energy while simultaneously drilling the hole. Because 
of the unconsolidated and poorly welded tuff found at Los Alamos, the 
Odex method provides the necessary casing to stabilize the borehole 
as it is drilled. 

Air rotary coring is intermittently performed ahead of the ODEX 
system. The core barrels have been specially designed for limited 
contact with the compressed air. 

At Los Alamos air rotary drilling is done with the dual wall reverse 
method. This system is generally used in boreholes having a depth 
greater than 300 ft. 

4.1.3 Hand Augering 

Hand augers may be used to bore shallow holes (0 to 15 ft). A typical 
hand auger is advanced by turning into the soil until the auger is 
filled. The auger is then removed and the sample is dumped from the 
auger. Motorized units for one or two operators are available and can 
reach depths up to 30 ft under certain conditions. Better formation 
samples can be obtained by the use of a thin wall sampler in 
conjunction with the hand auger. Refer to LANL-ER-SOP 6.1 0, Hand 
Auger and Thin Wall Tube Sampler for detailed instruction on the use 
of this type of technique. 
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Health and safety precautions involve monitoring all material coming out of 
the borehole as well as the air exiting the dust suppression system using 
portable field screening instruments. 

Due to close contact with complex drilling machinery in motion, only drilling 
subcontractors should operate the equipment to prevent accidents. 

Site workers should read and understand the Health and Safety Plan 
(HASP) for the site and be aware of drilling operations at all times. 

All waste generated should be handled in accordance with LANL-ER-SOP-1.06, 
Management of Environmental Restoration Project Waste. 

5.0 EQUIPMENT 

• Drill rig and accompanying equipment 

• Casing 

• Grout, cement and bentonite as needed 

• Core barrels 

• Any additional supplies listed in associated procedures 

• Equipment specified in the HASP 

• Dust suppression system, if air rotary drilling to be performed 

6.0 PROCEDURE 

Operation of the drill and equipment must be in accordance with applicable industry 
standards and regulatory requirements, and LANL ER Project SOPs or Administrative 
Procedures (APs). 

6.1 Preparation 

A Prepare and submit a Drilling Package to the LANL Subsurface Technical 
Team for review and approval. The Drilling Package consists of a detailed 
Drilling Plan, Curation Plan, Sampling and Analysis Plan (SAP}, and 
Geophysical Logging Plan. The Drilling Plan contains detailed information on 
drilling requirements, methods, and objectives. Refer to LANL-ER-SOP-5.01, 
Monitoring Well and RFI Borehole Construction for detailed requirements. The 
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Curation Plan provides details on planned core recovery and archiving as 
specified in SOPs in LANL-ER-SOPs in Section 12.0, Curatorial Management 
Activities. 

SAPs are based on sampling requirements described in the site Work Plans. 
The SAP must also describe sample handling and decontamination between 
samples. If geophysical logging is needed, then a Geophysical Logging Plan 
must also be submitted. 

B. Ensure that all permits and approvals found in LANL-ER-AP-05.1, Readiness 
Review for Environmental Restoration Project Field Activities, are obtained. 

C. Schedule all drilling rigs and associated equipment with the Subsurface 
Technical Team prior to going out in the field. Schedule all geophysical logging 
and other drill hole testing as appropriate. 

D. Have all necessary work site preparations completed before drilling begins 
such as: brush and minor obstructions removal, access roads cleared, and 
borehole location properly staked. Ensure that drilling areas are not traversed 
by utility transmission lines. 

E. Prepare for the collection of potentially hazardous borehole materials. Refer to 
the SOPs in Section 1.0, General Instructions and LANL-ER-SOP-1.06, 
Management of Environmental Restoration Project Waste, for detailed 
information and guidance. 

6.2 Operation 

A Ensure that all drilling operations are carried out as specified in the site specific 
Drilling Package unless otherwise directed by the FPL or designate. The 
termination or modification of any boring must be in accordance with the Drilling 
Package or approval by the FPL and documented accordingly. All changes 
must be reviewed by the Subsurface Technical Team before implementation. 

B. If coring is specified, use appropriate core barrels and samplers (refer to 
LANL-ER-SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials). 
The site worker is to take possession of the core and handle it in accordance 
with the Curation Plan and appropriate LANL-ER-SOPs, Section 12.0, 
Curatorial Management Activities (if applicable). 

C. Ensure that all samples are taken as specified in the site specific SAP. All 
sampling equipment must be decontaminated as described in the SAP and in 
accordance with LANL-ER-SOP-01.08 Field Decontamination of Drilling and 
Sampling Equipment. 
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D. Field screen all borehole materials for hazardous and radioactive constituents 
as described in HASP. All the previsions found in the site specific HASP for 
handling hazardous material must be followed. 

E. Ensure that all appropriate forms are completed as per LANL-ER-SOPs in 
Section 1.0 General Instructions, and LANL-ER-SOPs in Section 12.0, 
Curatorial Management Activities. 

F. Monitor the collection and storage of all excess cuttings, waste materials and 
decontamination solutions for proper disposal as described in LANL-ER
SOP-1.06, Management of Environmental Restoration Project Waste. 

6.3 Post-operation 

A Ensure that all drill site equipment is accounted for, decontaminated, and ready 
for shipment to the next site. 

B. Make sure all borehole locations are properly marked, recorded, and location 
identification is readily visible on the location stake. Borehole identification 
(FIMAD designation) and survey location should be recorded on the protective 
casing by use of welding rod or in concrete pad at site. 

C. Ensure that the site is restored to pre drilling conditions or as specified in 
LANL-ER-SOP 05.01, Monitoring Well and RFI Borehole Construction. 

D. Record all final construction details or borehole abandonment information as 
described in LANL-ER-SOP 05.01, Monitoring Well and RFI Borehole 
Construction. 

7.0 REFERENCES 

Procedures directly associated with this procedure that should be reviewed prior to 
drilling are: 

LANL-ER-SOP-1.06, Management of Environmental Restoration Project Waste 
LANL-ER-AP-5.1, Readiness Review for Environmental Restoration Project Field Activities 
LANL-ER-SOPs in Section 1.0 General Instructions 
LANL-ER-SOPs in Section 12.0, Curatorial Management Activities 
LANL-ER-SOP-05.01, Monitoring Well and RFI Borehole Construction 
LANL-ER-SOP-06.1 0, Hand Auger and Thin Wall Tube Sampler 
LANL-ER-SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials 
Environmental Monitoring Systems Laboratory, 1989, Handbook of Suggested Practices 

for the Design and Installation of Ground Water Monitoring Wells. EPA 600/4- 89/034. 
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The FTL is responsible for transferring all appropriate records generated under this 
procedure to the ER Records Processing Facility and/or other centers as required. The 
records include the following records and/or forms. 

Completed Daily Drilling Reports 
Completed Daily Activity Logs 
Completed Records LANL-ER-SOP-12.01 Field Logging, Handling, and Documentation 

of Borehole Samples 
Completed Records LANL-ER-SOP-12.02 Transportation, Receipt, and Admittance of 

Borehole Samples for the Sample Management Facility 
Completed Records LANL-ER-SOP-Section 1.0, General Instructions 
Completed Monitoring Well Completion Information Form LANL-ER-SOP-05.01 
Completed Monitoring Well and RFI Abandonment Form LANL-ER-SOP-05.03 

9.0 ATTACHMENTS 

Attachment A- Applications and Limitations of Drilling Methods 
Attachment B - Daily Drilling Summary 
Attachment C - Equipment and Supplies Check List for Drilling 



LANL-ER-SOP-4.01 I R1 
Attachment A 
Page 9 of 11 

Los Alamos National Laboratory Environmental Restoration 
APPLICATIONS AND LIMITATIONS OF DRILLING METHODS 

Hand Aygerjng 

Applications or Advantages 
• For very shallow boreholes 
• Can be used in tight quarters 
• Inexpensive 
• Rapid mobilization - little field support needed 
• For overburden and soft soils sampling 

Hollow Stem Aygerjng 

Applications or Advantages Limitations 
• For holes less than 350 feet deep 
• Good core recovery 
• Can serve as temporary casing 
• Much less expensive than air rotary drilling 

where applicable 
• Good formation samples 
• Can be used with continuous core sampler, 

with driven, or pushed samplers 

Ajr Rotarv Core I Odex Casing Adyaoce Drmjog 

Applications or Advantages Limitations 

• Generally for boreholes greater than 300 feet 
• Casing eliminates borehole collapse and 

contaminate spread 
• Good core recovery 
• Rapid advancement possible 
• Eliminates contamination of borehole and 

samples by drilling fluids (other than clean 
dry air) 

• Depths greater than 1200 feet are possible 

Limitations 
• Unable to penetrate hard rock 
• Borehole stability problems 
• Labor intensive 
• Shallow boreholes only 

• Requires field support 
• May require site preparation 
• Sometimes a dust hazard 
• Can not penetrate hard formations or 

boulders 
• Hole depths to only 350 feet 
• May redistribute contaminate up 

the borehole 

• Samples can be pulverized 
• Air may modify chemical conditions 
• More expensive than auger drilling 

method for shallow holes 
• Dust control required 
• Requires more field support and site 

preparation than auger drilling 
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Los Alamos National Laboratory Environmental Restoration 
DAILY DRILLING SUMMARY 

Date: Sheet of 

Technical Area Operable Unit 

Site Work Plan: 

Signature: 

BOREHOLE INFORMATION 
Borehole ID Drilled Interval Shift Start Date Shift Time Completed By Date Checked Bv Date 

SUMMARY OF ACTIVITIES 

GEOLOGIC INFORMATION 

RUN INFORMATION 
# Interval Cut Recovered Unrecovered Unrecovered Interval %Recovered Verified By 

TOTAL 
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GENERAL ADDITIONAL SITE-SPECIFIC ITEMS 

Hard hat 

Safety glasses 

Gloves 

Steel-toed boots 

Hearing protection 

Coveralls 

Sample containers 

Appropriate clothing 

Sprayer with clean potable 
water for dust control 

Any applicable licenses and permits 

Camera and film 

Measuring tape (tenths) 

Plastic sheets 

Core boxes 

Polystyrene core cradles 

Large black permanent marker 

Strapping tape 

Hand knife 

Rock hammer 

Any additional supplies listed in 
associated procedures, as needed, 
or equipment specified in the 
Health and Safety Plan 
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GENERAL BOREHOLE LOGGING 

1.0 PURPOSE 

The purpose of this procedure is to describe the general process for obtaining 

borehole logging data of acceptable quality regardless of logging system or logging 

contractor, to meet the site characterization and/or subsurface sampling requirements 

for an operable unit (OU) as part of a Resource Conservation and Recovery Act 

(RCRA) Facility Investigation (RFI). 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to the Environmental Restoration (ER) personnel 

involved in borehole logging for the ER Program. 

2.2 Training 

The Field Team Leader (FTL) is responsible for monitoring the proper 

implementation of this procedure. The FTL should ensure and document that 

relevant team members have read and understand this procedure along with all 

related procedures required for a safe and effective logging program and the 

procedures in Section 1.0, General Instructions. 

In addition to this General Borehole Logging Standard Operating Procedure 

(SOP), the FTL responsible for borehole logging at a given OU should be 

familiar with the following documents: 

• Other SOPs, 
• Borehole Logging Technical Specifications (see definitions), and 

• Contractor-Specific Logging Procedures (see definitions). 

NOTE: This document contains general health and safety information. All 

SOPs in Section 2.0, Health and Safety in the Field must be followed in 

addition to this SOP. 

3.0 DEFINITIONS/ABBREVIATIONS/ ACRONYMS 

3.1 Definitions 

A. Blueline - A general term for a hard copy of borehole logging data in the 

form of graphs of one or more logging parameters as a function of depth. 

Historically these have been blue-on-white prints on z-fold paper; although 

that format is becoming less common, the term blueline is still commonly 

used to denote hard copies of logs regardless of copy color. 
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B. Borehole corrections - Factors obtained from charts or algorithms to correct 
the logging data for any conditions which deviate from the conditions under 
which the system was calibrated; also known as environmental corrections. 
For example, if the system was calibrated in a 6" borehole and is being used 
in a 4" borehole, the results may require correction. Other such corrections 
include fluid invasion, mudcake, casing, borehole fluid, and so forth. 

C. Borehole logging - The process of making remote measurements of 
physical, chemical, or other parameters at multiple depths in a borehole. 

D. Borehole Logging Technical Specifications (BL TS) - Documents included in 
the site-specific Drilling Package which define the capabilities and data 
quality required of prospective logging contractors for a given OU or portion 
of an OU. 

E. Calibration - A test or tests performed against known standards with a given 
logging system to verify that the system is functioning properly and to 
provide calibration values which allow the data from the system to be used 
quantitatively. Standard calibrations include shop calibrations, which are 
performed periodically and after any equipment modification or repair, and 
field calibrations which are performed immediately before and after a 
logging run or operation. 

F. Contractor-Specific Logging Procedures (CSLP) - Documents supplied by 
the logging contractor and approved by the OUPL, in conjunction with the 
Principal Investigator (PI) for Borehole Geophysics prior to awarding the 
contract, which define the detailed procedures by which a given logging 
system will be calibrated and operated to achieve objectives for data type 
and quality given in the BL TS. 

G. Drilling fluid - A liquid or gas circulated into the borehole during the drilling 
process to cool and lubricate the bit and carry cuttings out of the borehole. 

H. Drilling Package - A document package including detailed drilling, borehole 
logging, and borehole sample curation plans as necessary to meet the 
sampling requirements defined in the site specific Sampling and Analysis 
Plan (SAP) for a given OU. 

I. Fluid invasion - The migration of drilling fluid or one or more components of 
the drilling fluid into the pores, fractures and other openings of the formation 
near the borehole. 

J. Instrumental drift - A systematic change in the output of a given logging 
system due to causes inherent in the logging system, such as changing tool 
temperature or deterioration of an electronic component. 
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K. Log header- One or more pages of information included with each blueline 
and with logging data recorded digitally on magnetic tapes or disks. The 
minimum information required in the log header is specified in the Borehole 
Logging Technical Specifications and includes such information as name 
and location of hole, logging services performed, date and time of beginning 
and end of log, and so forth. 

L. Logging run- A single data-collecting pass with a logging tool, moving up or 
down the borehole or a portion of the borehole. A given logging operation 
will generally consist of a main run and one or more repeat runs with each 
logging tool. 

M. Logging tool - A sonde or device which is run in a borehole to make 
borehole logging measurements. 

N. Logging tool stack - Two or more logging tools attached together and run as 
a single unit to save time and improve depth correlation between logs. 

0. Mudcake - A layer of mud which may be deposited on the borehole wall 
when the drilling fluid contains mud; when the liquid component of the mud 
invades the formation, the solid component may be left on the borehole wall. 

P. Percussion gun - A device run on a wireline to obtain samples from a 
borehole wall. On a single run, multiple sample tubes or hollow shells are 
driven into the borehole wall at various depths by explosives and retrieved 
along with the samples. 

Q. Repeat run- A logging run, which may cover only a portion of the depth 
range of the main logging run, used to help judge data repeatability as a 
check on instrument drift and other data quality problems. The repeat run 
may be performed before or after the main run. 

R Verification -A test or tests, generally performed before and after logging in 
lieu of a calibration, to ascertain whether the logging system is operating 
properly. The verification differs from a calibration in that it does not provide 
updated system calibration values. 

S. Wireline -The logging cable used to support the logging tool and carry 
electrical power and signals between the tool and surface instrumentation. 
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3.2 Abbreviations and Acronyms 

BLQR 
BLTS 
CSLP 
ER 
FTL 
LANL 
ou 
OUPL 
RCRA 
RFI 
SAP 
SCF 
SOP 
TTL 

Borehole Log Quality Report 
Borehole Logging Technical Specifications 
Contractor-Specific Logging Procedures 
Environmental Restoration 
Field Team Leader 
Los Alamos National Laboratory 
Operable Unit 
Operable Unit Project Leader 
Resource Conservation and Recovery Act 
RCRA Facility Investigation 
Sampling and Analysis Plan 
Sample Coordination Facility 
Standard Operating Procedure 
Technical Team Leader 

4.0 BACKGROUND AND/OR CAUTION 

4.1 Health and Safety Concerns 

Potential hazards during a logging operation are associated with machinery, 
electrical devices, radioactive sources, weather, possible contact with 
contaminants, and other hazards. Some of these hazards are listed below; this 
is not a comprehensive list. 

4.1.1 Machinery 

1. Winch problems such as drum brake failure, cable jumping flange, 
loss of winch power, cable "birdcaged" or tangled, and insufficient 
pulling power. 

2. Rigging problems such as cable jumping sheave or failure of sheave 
wheel, tie downs, or supports. 

3. Logging tool stuck in hole due to hole collapse, cable pulling out of 
cablehead at tool, cable key-seated. 

4.1.2 Electrical Devices 

1. Direct electrical hazards such as electrical shock and burns or 
electrical fires. 

2. Indirect hazards such as failure of depth system or failure of weight 
system (tension). 



4.1.3 Radioactive Sources 
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1. High-intensity, isotopic or chemical gamma-ray and neutron 
sources. 

2. Pulsed neutron sources that may be accidentally actuated. 

4.1.4 Weather 

1. High winds increase machinery and electrical hazards. 

2. Rain increases electrical shock hazard. 

3. Lightning hazards. 

4. Exposure. 

4.1.5 Contamination 

All material coming out of the borehole, including logging equipment, 
must be monitored for contamination, and the air near the top of the 
borehole must be monitored for volatile organic compounds. Site 
workers should be aware of logging operations at all times and read and 
understand the SOPs related to Health and Safety in the Field. 

4.1.6 Other Hazards 

1. Fuel fires. 

2. Carbon monoxide fumes. 

3. Problems on drilling rig which might affect the operation. 

4. Personnel problems such as inadequate training, carelessness or 
inattention, impairment (medication, drugs, ailments, etc.) 

4.2 Overview of Borehole Logging 

4.2.1 Introduction 

In ER applications, borehole logging techniques are used for the in situ 
determination of physical, chemical, geological and hydrological 
parameters in boreholes. Borehole measurements can be used to help 
solve waste cleanup problems as part of initial site characterization, 
during remediation, and for post-remediation monitoring. 
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For accurate results to be achieved with a given logging system, it is 
essential that the system be calibrated against accepted standards and 
monitored for any malfunction or significant drift of the system calibration. 
In addition, the data must be corrected for non-standard conditions 
(conditions other than those encountered in the calibration). 

4.2.2 Types of Logs 

4.2.2.1 Contaminant Mapping Logs 

Contaminant mapping logs provide direct information on the 
presence of contaminants inside or outside the borehole. 
Borehole logging devices exist which can give estimates of 
concentrations of certain contaminants. Contaminant mapping 
logs which are not Environmental Protection Agency-approved for 
quantitative analysis at the present time can nonetheless be used 
for screening and for supplying information on contamination 
between the locations of physical sample points along the 
borehole. 

4.2.2.2 Engineering Logs 

This category includes all logs which are not used for contaminant 
mapping. Examples include caliper (borehole diameter), 
induction resistivity (formation electrical resistivity), and gamma
gamma density (formation bulk density). 

4.2.2.3 Borehole Samples 

While not strictly logs, borehole samples can be obtained by some 
logging contractors. Typically, these take the form of borehole 
fluid samples, sidewall cores, or percussion gun samples. 

4.2.3 Calibration 

Accurate calibrations are necessary for the data to be used quantitatively; 
calibrations also play an important role in monitoring to ·"·")rmance 
over time. The CSLP must include a complete set of w ;ibration 
procedures for all logging equipment involved in quant 
measurements. The logging contractor is responsible tur mamtaining full 
and complete documentation for all calibrations for all tools and shall 
provide copies of these records to the FTL for transfer to the ER Records 
Processing Facility. 

Shop calibrations traceable to accepted standards are perform£ · at 
specified time intervals as well as every time a tool is modified 
repaired. Field or job-site calibrations are performed immedia: ')efore 
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and after a logging operation or run (also known as pre- and post-log 
calibrations). 

5.0 EQUIPMENT 

The list of equipment required for borehole logging varies with the contractor and the 
specific log(s) being run. Refer to the BL TS and CSLP for the required lists. 

6.0 PROCEDURE 

Operation of the logging equipment will be in accordance with applicable industry 
standards and regulatory requirements. 

6.1 Before Soliciting Bids on the Logging Contract 

Before soliciting bids on the logging contract for an OU, detailed BLTS must be 
prepared. The success of the logging operation depends to a large degree on 
these specifications. The BLTS must define the type of logging system, the 
logging parameters required, precision, data accuracy and repeatability, depth 
accuracy, sample interval, calibration schedules and requirements, data formats 
and media, and so forth. The BLTS will be prepared by the Principal 
Investigator for Borehole Geophysics, in consultation with the FTL and OUPL. 

6.2 Before Letting the Logging Contract 

Specific, detailed procedures depend on the logging system and the logging 
contractor being used. These CSLPs must be prepared and submitted by the 
prospective logging contractor for approval by the OUPL in consultation with the 
PI for borehole geophysics before the contract is finalized. The CSLP should 
conform to the general procedures given in this General Borehole Logging 
SOP. 

6.3 Preparing for the Logging Operation 

The FTL has the following responsibilities: 

Ensure that approval for property access has been obtained. 

Review the site SAP, Drilling Package including Borehole Logging Technical 
Specifications, and Health and Safety Plan for specific information on field 
activities. Verify that the logging equipment meets specifications outlined in the 
BL TS. Verify that the Contractor-Specific Logging Procedures meet the 
specifications outlined in the BL TS for each logging method to be applied. 

Have the work site cleared of all brush and minor obstructions and have the 
location of utilities properly staked and identified. 
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Ensurt: that the specific logging equipment to be used has been shop calibratec. 
within t:1e required time period prior to the logging operation as specified in the 
BL TS. Ensure that the calibration(s) met the accuracy requirements given in the 
BL TS. Ensure that the logging equipment has been shop-calibrated 
subsequent to any repair or modification even if the equipment is not yet due for 
a routine shop calibration; ensure that the calibration was within acceptable 
accuracy tolerances as defined in the BL TS. 

Ensure that all logging equipment-including cable, cablehead, and logging 
tool-has been decontaminated prior to use. 

Prepare to monitor borehole air and logging equipment emerging from the 
borehole for contamination. (Refer to the SOPs in Section 7.0, References, for 
guidance.) 

6.4 The Logging Operation 

The FTL has the following responsibilities: 

Ensure that logging operations are carried out as specified in the CSLP. 

Each logging tool which is to be run must be field calibrated or field verified as 
required in the BLTS. Generally, a field calibration or verification is required 
both immediately before and immediately after a logging run or runs with a 
given logging tool. Ensure that this process is properly carried out according to 
the procedures given in the CSLP and that the readings are within acceptable 
limits as defined in the BL TS. 

Ensure that the logging equipment is decontaminated between sampling 
events. 

If borehole samples have been obtained by the logging contractor, such as 
water samples, sidewall cores or percussion gun samples, ensure that borehole 
materials are field screened for hazardous and radioactive constituents. 

If borehole materials prove hazardous, take appropriate action for handling. 
Handle hazardous borehole materials according to procedures established in 
SOPs in Section 1.0, General Instructions. 

Ensure that a Chain-of-Custody/Request for Analysis form is completed for all 
analytical samples and accompanies the samples to the Sample Coordination 
Facility. 

Monitor the collection and containerizing of all waste materials and 
decontamination solutions for proper disposal, as described in SOP-1.06, 
Management of RFI-Generated Waste. 



6.5 After the Logging Operation 

The FTL has the following responsibilities: 
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Ensure that log headers are correct and complete and meet the specifications 
given in the BL TS. Sign and date as witness. 

Obtain copies of field data in hard copy form (bluelines) and digital form 
(magnetic tapes or other form), as specified in the BLTS. These field copies are 
an important part of the data quality record, even though reprocessed data may 
be submitted by the logging contractor at a later time or date. 

Ensure that all borehole logging equipment is accounted for, decontaminated, 
and ready for transport. 

Ensure that the site is restored to pre-logging conditions or as specified in the 
SAP. Ensure that borehole is capped and/or marked as required. 

7.0 REFERENCES 

Procedures and documents directly associated with this procedure that should be 
reviewed prior to logging include the following: 

Borehole Logging Technical Specifications 
Contractor-Specific Logging Procedures 
LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field 
LANL-ER-SOPs in Section 12.0, Curatorial Management Activities 
LANL-ER-AP-02.1, Records Management 

Useful references include: 

Richard M. Bateman, 1985, "Log Quality Control," International Human 
Resources Devel. Corp., Boston, ISBN 0-934634-89-0, 398 pp. 

Darwin V. Ellis, 1987, "Well Logging for Earth Scientists," Elsevier Science 
Publishing Co., Inc., 52 Vanderbuilt Ave., New York, New York, 10017 

8.0 RECORDS 

Hard copies of logging data ("bluelines") with completed headers, signed by logging 
contractor representative and FTL or other approved witness as specified in the BL TS. 

Digital data on magnetic tape or as otherwise specified in the BL TS. 
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Completed Borehole Log Quality Report (BLQR) for each logging service run, as 

specified in the BL TS. Completing the BLQR is the responsibility of the FTL. 

Calibration records as specified in the BL TS. 

Completed Chain-of-Custody/Request for Analysis form for borehole samples, if any. 

The FTL will ensure that copies of all records are conveyed to the Records 

Management Facility, MS M707 

9.0 ATTACHMENTS 

N/A 
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MONITORING WELL AND RFI BOREHOLE CONSTRUCTION 

1.0 PURPOSE 

This procedure provides instructions for the drilling of Resource Conservation and 
Recovery Act facility investigation (RFI) boreholes and for acceptable and consistent 
monitor well construction. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to field activity associated with the Environmental 
Restoration (ER) Project and to Laboratory and contractor personnel involved 
with planning, designing, and/or constructing RFI boreholes and monitor wells. 
All site workers must refer to the site-specific RFI work plan and Drilling 
Package for more information on the scope of work and specific requirements 
for all drilling activities and for monitor well construction. 

2.2 Training 

The field project leader (FPL) is responsible for ensuring the proper 
implementation of this procedure. All site workers involved with these types of 
activities should be familiar with the objectives of the monitoring well or RFI 
borehole construction, and must document that they have read and understand 
this procedure and the procedures in LANL-ER-SOP in Section 1.0, General 
Instructions, and LANL-ER-SOP-5.03, Monitoring Well and RFI Borehole 
Abandonment. 

3.0 DEFINITIONS 

A Annular space or annulus: The space between the borehole wall and the well 
casing, or the space between a casing pipe and a liner pipe. 

B. Annular seal: The material, usually cement grout or bentonite, placed in the space 
between the borehole wall and the well casing for zone isolation, especially used 
to prevent surface contamination from entering the borehole. 

C. Bentonite/bentonite annular seal: A hydrous aluminum silicate available in slurry, 
powder, granular, or pellet form that when hydrated provides an impervious seal 
between the well casing and the borehole wall. Bentonite is also used in a 2% to 
5% mixture with Portland Type I or II cement to form a pumpable grout that expands 
as the material hardens. 
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D. Drilling Package: A site specific drilling, curation, sample analysis, and completion 
plan. 

E. Filter Pack: Sand, gravel, or glass beads, that are uniform, clean, and well 
rounded, that are placed in the annulus of the well, between the borehole wall and 
the well intake, to prevent foreign material from entering through the well intake 
and to stabilize the formation. 

F Grout: Cement or bentonite mixtures used in sealing boreholes and wells. Only 
Portland Type I or II cement is approved at Los Alamos. 

G. Monitoring Well: Any well or borehole for the purpose of monitoring fluctuations in 
ground water levels, quality of underground waters, or the concentration of 
contaminants in the vadose zone or underground waters. 

H. RFI borehole: A borehole whose purpose is the immediate or short term 
determination of contamination conditions at a site, or a borehole used in a 
corrective action or remediation of a site. 

I. Trem ie pipe: A small diameter pipe, used to carry sand pack, bentonite, or grouting 
materials to the bottom of the borehole. Materials are pumped under pressure to 
the hole bottom, and the pipe is retrieved as the annulus is filled. In some cases 
materials are poured through the pipe. 

J. Well casing: A solid piece of pipe, typically steel or PVC plastic, used to keep a 
well open in either unconsolidated materials or unstable rock and as a means to 
contain zone isolation materials such as cement grout or bentonite. 

K Well screen: Perforated or wire-wrapped casing that allows fluids, but not solid 
material, to enter the well. 

4.0 BACKGROUND AND/OR CAUTIONS 

A properly constructed monitor well allows access to formation fluids or gases for the 
collection of samples and for determining in-situ characteristics. Ideally, the well 
should not alter the medium that is being sampled. 

The following is a partial list of critical issues involved in monitor well planning, design, 
and construction: 

• preventing the spread of possible contamination; 

• soil boring or rock coring technique and hole sizes; 
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• casing and screen materials, including composition and dimensions; 

• screen-slot size, screen type, and screen interval; 

• filter pack composition, gradation, and dimensions; and 

• grouting plans 

Refer to the site-specific documents (the site-specific Drilling Package) for the location 
and specifications of the wells to be installed. Wells are generally installed as 
components of monitoring systems in accordance with Environmental Protection 
Agency (EPA) guidance (EPA 1990) and Hazardous and Solid Waste Amendments 
(HSWA) Permit, Module VIII. Borehole drilling, development of the wells, collection 
and measurement of samples, and the documentation of data must be performed as 
described in this standard operating procedure (SOP). 

5.0 EQUIPMENT 

Refer to the site-specific RFI work plan and Drilling Package. Materials are listed below 
in three categories: health and safety supplies; well construction supplies; and well 
construction equipment. 

5.1 Health and Safety Supplies 

• Hard Hat 
• Safety glasses 
• Gloves 
• Steel-toed boots 
• Hearing protection 
• Coveralls, splash and cold weather protection if required 
• Protection appropriate to meet the Site Specific Health and Safety 

Plan 

5.2 Well Construction Supplies 

Some of these items are suggestions only, and the list is not all-inclusive. 

• Silica sand 
• Cement; Portland Type I or II only 
• Approved water supply, preferably untreated 
• Well casing, screen, cap and bottom plug for each well, as required 
• Mechanical casing centralizers, if required 
• Bentonite pellets, crushed bentonite or bentonite grout 



LANL-ER-SOP-5.01, R1 
Page 5 of 19 

• Protective steel casing 5 foot length, black iron or galvanized, 6 or 8 
inch diameter according to needs 

• Guard posts 
• Locking cap 
• Padlocks 

5.3 Equipment 

• Drill rig and accompanying equipment (augers, drill rods, samplers, 
etc.) 

• Tremie pipe 
• Grout mixing and pressure pumping unit 

6.0 PROCEDURE 

6.1 RFI Boreholes 

The following steps are primarily directed at deep RFI boreholes and are not 
necessarily requirements for hand borings or very shallow boreholes. 

1. Research site hydrogeology to estimate key parameters (for example, 
anticipated aquifer depth and thickness, types of contaminants, and grain
size distribution). 

2. Coordinate schedules/actions with the Los Alamos Subsurface Drilling & 
Technology Team. 

3. In all cases, the minimum physical protection should include a hard hat, 
safety glasses, gloves, steel-toed leather boots, hearing protection, and 
other personal protective equipment (PPE) as required in the Health and 
Safety Plan (HASP). 

4. The source(s) of any water used on site must be pre-approved by the field 
project leader (FPL) before field operations. A potable, non-chlorinated 
source is preferred, and the source documented in the daily logs. 

5. Any use of solvents, glues, or cleaners are prohibited for use unless 
otherwise stated in the Drilling Package. If official perm iss ion is granted for 
their use, describe the material and include the manufacturer and type 
(specification). The use of non-environmentally safe and approved pipe 
dope, grease, soap, and oil is also prohibited for any purpose on site. 

6. Monitor borehole opening and the breathing zone according to 
LANL-ER-SOP-1 0.03, Monitoring of Combustible Gas Levels; 
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LANL-ER-SOP-1 0.01, Monitoring of Organic Vapors with a Photo Ionization 
Detector; and LANL-ER-SOP-10.02, Monitoring of Organic Vapors with a 
Flame Ionization Detector. Perform readings as often as necessary to 
ensure the safety of workers. Record all measurements on the data 
collection forms included with these SOPs. 

7. Record all field measurements and comments on the Borehole/Well 
Completion Information Form (Attachment A) or the Borehole/Well 
Construction Field Data Log Form (Attachment C). Fill out the forms as 
described in Attachment B. 

The FPL should consult with the Subsurface Drilling and Technology Team 
before modifying an existing well design. Any modification should be 
recorded in the Borehole/Well Construction Field Data Log Form or Daily 
Activity Log. 

8. Record pertinent information on the Well Completion Information form. At a 
minimum, show the depth and diameter from surface to the bottom of the 
boring, screen location, backfill, seals, grout, cave-in, centralizers, and the 
height of the riser above the ground surface. Record the actual composition 
of the grout, seals, and backfill on each Borehole/Well Construction Field 
Data Log form. Include the screen slot size (in inches), slot configuration, 
and screen manufacturer. Include the protective casing detail on all well 
sketches. 

9. Typical well construction features are shown in Attachments D and E. When 
installed as a piezometer or well point (for water levels only) or, gas vapor 
monitors, the well configuration may vary significantly from these drawings. 
After well development is complete, indicate the static water level on the well 
construction diagram. 

6.2 Sand Pack 

A sand pack helps ensure continuous flow capability from the natural formation 
to the well bore. 

The following is a list of instructions for using a sand pack, if required. 

1. The minimum annular distance between well screen and the borehole wall 
is 2 in. for most ER monitoring wells and 3 in. for HSWA specific wells. 

2. The specifications of the proposed sand-pack material should be approved 
by the FPL before use. Use well-sorted (poorly graded) sand, which is 
clean, inert, and siliceous. 
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3. The average grain size of the sand is based on the grain-size distribution 
that matches screen size and medium being monitored in the screened 
formation. Use sand having a gradation that will allow less than 1 0% of filter 
pack material to pass through the screen slots. 

4. Record the filter pack size, the company purchased from, and lot number (if 
available) for each installation. 

5. Fill the annulus (minimum 3 in. for HSWA wells and 2 in. for others) between 
the well screen and borehole wall with silica sand, to a height 2 ft above the 
screened interval, and 2 ft below screen if above bentonite seal. 

6. For wells deeper than 30ft use a tremie pipe to place the sand pack. In most 
cases the sand pack will be placed by gravity through the tremie pipe. 

7. It may be necessary to pump sufficient sand slurry to cover the screen. 

8. Ascertain the depth of the top of the sand with an acceptable measuring 
device and verify the thickness of the sand pack. If necessary, add more 
sand to bring the top of the sand pack to the proper elevation, but in no case 
may more than 2 ft of sand be added above the well screen. 

9. Under no circumstances should the sand pack extend into any aquifer other 
than the one to be monitored. In most cases, the well design can be 
modified to allow for a sufficient sand pack without the threat of cross flow 
between producing zones. 

10.1f specified in the project documents, partial development of the sand pack 
may be required (to help settle sand pack) before installation of bentonite 
seal and grout. 

11.1n the event that a predominantly fine-grained, water-bearing unit is 
encountered, it may be desirable to construct a monitor well using a factory 
manufactured screen and filter pre-pack assembly. Various sand pack 
gradations are available. The pre-packed screen subassembly is attached 
to the solid well casing (riser) in the same manner as a conventional screen. 
The fine-grained formation materials are allowed to collapse against the pre
packed well screen. 

12. Centralizers will be placed at the bottom and the top of a screen and in 
general no less than one every 20ft. for the uniform and complete annular 
filling by granular backfill, seal, and grout materials. Centralizers may be 
required at 1O-ft. intervals when installing angle holes. In some cases, such 
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as very shallow wells, and where tremie pipe placement of materials is done 
through pipe or augers, the spacing of centralizers can be expanded or 
eliminated entirely. Fasten centralizers to the well casing by mechanical 
fasteners that are radially spaced at 120° or 90° intervals. 

6.3 Intermediate Bentonite Seal 

The following steps outline the use intermediate bentonite seal from sand pack 
to 2 ft. above. 

1. Place a bentonite chip or pellet seal above the sand pack and below the 
annular well seal to prevent infiltration of cement into the filter pack and the 
well. Hydrate the bentonite seal and wait minimum time of 4 hours before 
adding a slurry grout. 

2. In special circumstances, an open borehole may be drilled to a depth below 
where the screen is set. If grout is used to seal off a lower aquifer or as 
backfill up to the proper level, place and hydrate for 4 hours a bentonite seal 
above the grout before the casing, screen, and sand pack are introduced. 
Allow the grout to set up for a minimum of 24 hours before placing the seal. 
Place 2ft of sand pack between this grout and the well screen. Place the 
bentonite seal in the borehole as described below. The minimum width for 
the annular well seal (between casing & borehole) is 2 in. for most ER wells 
and 3 in. for HSWA specific wells. 

3. For wells 30 ft deep or shallower: 

a. Fill the annulus between the well casing and borehole above the filter 
pack with a bentonite seal at least 2 ft. thick (vertically), hydrate and wait 
12 hours. 

b. Use bentonite chips, bentonite pellets, or crushed granular bentonite. 
The pellets should have a minimum purity of 90% montmorilonite clay 
and a minimum dry bulk density of 75 lb/cu ft. Pour the bentonite directly 
down the annulus. No bentonite will be placed into the well bore. Place 
a cap over the top of the well casing before pouring the bentonite pellets. 
Pour the pellets from different points around the casing to ensure even 
application. A tremie pipe may be used to redistribute and level the top 
of the seal. 

4. For wells deeper than 30ft.: 

a The bentonite can be pumped or poured through a tremie pipe. The 
method should be determined by the site manager after evaluating the 
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condition of the well and borehole wall. If there are no centralizers in the 
upper portions of the casing, manipulate the casing to prevent pellets 
from hanging up in the narrow annulus and to allow them to settle to the 
bottom as rapidly as possible. 

5. Before placing the bentonite seal, be sure the filter pack has settled by 
measuring the depth of the top of the sand with the tremie pipe. The sand 
pack should rise to a depth of 2 ft above the top of the screen. 

6. Visually check the condition of the slurry by pumping into a bucket or onto 
the ground. Retract the tremie pipe 3ft. from the top of the sand pack and 
begin pumping. 

7. In materials that will not maintain an open hole, leave the Odex casing or the 
hollow-stem augers in the hole during filter pack placement and bentonite 
seal placement to the extent practical. Maintain the bentonite in the auger a 
small distance (1 to 2ft) above the bottom of the auger for even placement, 
as the augers are removed. 

8. Measure the distance to the top of the seal using an acceptable measuring 
device to verify that the proper thickness of seal has been placed in the 
annulus. 

9. Until the specified quantity of bentonite has been placed in the well annulus, 
repeat the application and verification. 

6.4 Annular Well Seal 

Annular well seal, generally between 10 ft from surface to 2 ft above screen, is 
used as follows. 

1. If a cement grout annular seal is used only Portland Type I or II can be used. 
The grout must be mixed thoroughly with 2% to 5% bentonite powder for a 
non shrinking seal. The cement must be mechanically mixed thoroughly 
before pumping into the hole. 

2. If a slurry of bentonite is used as an annular seal, prepare the slurry by 
mixing powdered or granular bentonite with pre-approved potable water. 
The slurry should be of sufficiently high-specific gravity and viscosity to 
prevent movement of the overlying grout into the saturated zone. Pellets may 
be added to solidify the surface of the bentonite slurry to prevent cement 
intrusion. 

3. In some cases a dry mixture of fine sand, silica flour, & bentonite powder or a 
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mixture of cuttings, sandy clay, or tight soil, may be used where the fill 
material will have less permeability than the formation. In general the 
cuttings can not be easily emplaced because of screening and compaction 
problems. Cuttings mixed with dry bentonite can be used for abandonment 
purposes. 

4. Bentonite chips or pellets may be used if hydrated in the hole every few feet. 

6.5 Surface Well Seal Minimum Depth and Width 

Annular well seal minimum depth above a bentonite slurry is 10ft. Minimum 
width of seal is 2 in. on side for most work, and 3 in. per side for HSWA wells. 

Allow a minimum of 12 hours (HSWA requirement) after a bentonite slurry seal 
has been placed, then place cement grout from the top of the bentonite seal to 
the surface. Use grouts as specified in project documents. Place grout in the 
monitoring wells as described below. 

1. Fill the annulus between the well casing and borehole wall with cement 
grout. 

2. On all wells 30 ft or deeper and on HSWA wells deeper than 5 ft, pump the 
cement grout through the tremie pipe to the bottom of the open annulus until 
undiluted grout flows from the annulus at the ground surface. 

3. The cement grout should consist of a neat cement Portland Type I or II and 
2% to 5% bentonite mix, applied according to the EPA (1986) guidelines. 
Use only grout mixed with pre-approved water. 

4. In materials that will not maintain an open hole, leave the hollow-stem 
augers or temporary casing in the hole during grouting to the extent 
practical. Remove them as the level of the grout rises above the bottom of 
the augers. 

5. If necessary, add more grout to compensate for the removed casing or auger 
and tremie pipe and to ensure that the top of the grout is at or above the 
ground surface. 

6. The protective casing should now be placed over well casing (see Section 
16). 

7. After the grout has set (about 24 hr.), fill any depression in the grout caused 
by settlement with a grout mix similar to that previously described. 
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6.6 Installing Protective Casing Around All Monitor Wells 

The minimum elements in the protection design include the following: 

1. The protective steel casing and locking cap should be weatherproof and 
should be secured to the casing by padlocks. 

2. Set the protective casing (5-ft minimum length) so that the top of the pipe is 
about 1.5 to 3ft. above the ground surface and grout it in place as shown in 
Attachments D and E. 

3. Use the 8-in.-diameter pipe for 4-in. wells and 6 in. for 2-in. wells (depending 
on approved borehole size). A drain hole near ground level that is 0.5 in. in 
diameter is permitted. 

4. Mark the location ID on the inside and outside of the cover with indelible ink, 
or by using an arc welding machine/rod to write with. 

5. Form and pour the concrete protective pad around the protective steel 
casing. Pad dimensions shall be not less than 2ft. by 2ft. by 0.5 ft. The 
concrete protective pad, once constructed, will form a continuous concrete 
seal extending below the maximum anticipated depth of frost penetration. 
The concrete pad should be sloped downward from the casing for runoff. 

6. In addition to the protective casing, the installation of guard posts is 
recommended in areas where vehicle traffic might pose a hazard. 

Guard posts shown in Attachment F consist of steel posts that are at least 3 
in. in diameter. Three guard posts are radially located 4 ft. around each well 
and placed 2ft. below the ground surface, having a minimum of 4ft. above 
the ground surface with flagging in areas of high vegetation. Each post 
should be cemented inside of a hole having a minimum diameter of 6 in. 

6. 7 Development 

Wait 12 hours minimum after grout placement. Use a surge plug to purge fine 
sands and drilling contaminants from the well. Use a bailer and/or a 
submersible pump to remove sufficient borehole fluids. For HSWA wells, clean 
until Nephelometric Turbidity Units (NTU) can be consistently measured at five 
(5) or less, if possible. 

6.8 Abandonment 

In the event that a borehole must be abandoned for failure to reach the 
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specified depth (or any other cause), over-ream the borehole if practical, and 

apply grout with a tremie pipe from the bottom up, under continuous positive 
pressure, in a single monolithic effort. If a proper surface seal has been set and 
over-reaming is not practical, rip the screen and casing with a perforator and 
pump grout from the bottom to the top in one effort. Casing may be cut at 
ground depth if desired, or cut 5 ft below surface and the hole cemented to 
surface. See LANL-ER-SOP-5.03, Monitoring Well and RFI Borehole 
Abandonment. 

Ensure all equipment is accounted for and decontaminate equipment where 
necessary. 

Return equipment to the equipment manager and report incidents of malfunction or 
damage. 

Make sure all monitoring wells are properly labeled and the location ID is readily 
visible on the protective casing. See LANL-ER-SOP-4.01, Drilling Methods and Drill 
Site Management. 

Ensure that well surveying for horizontal control and datum determination are 
completed and that the necessary information is entered on the Borehole/Well 
Completion Information form. 

7.0 REFERENCES 

LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-SOP-04.01, Drilling Methods and Drill Site Management 
LANL-ER-SOP-05.03, Monitoring Well and RFI Borehole Abandonment 
LANL-ER-SOP-10.01, Monitoring of Organic Vapors with a Photo Ionization Detector 

LANL-ER-SOP-1 0.02, Monitoring of Organic Vapors With a Flame Ionization Detector 

LANL-ER-SOP-10.03, Monitoring of Combustible Gas Levels 
EPA. 1990. Handbook of Suggested Practices for the Design and Installation of 
Ground water Monitoring Wells. EPA/600/4-89/034. Las Vegas, Nevada. 

8.0 RECORDS 

The field team leader is responsible for transferring all appropriate records generated 

under this procedure to the ER Records Processing Facility. 

Completed Daily Activity Log 

Completed Borehole/Well Completion Information Form 

Completed Borehole/Well Construction field Data Log Form 



Appropriate health and safety forms 
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If other records are generated, they are to be paginated and attached to the records in 
the record package. 

9.0 ATTACHMENTS 

Attachment A- Borehole/Well Completion Information Form 
Attachment B- Borehole/Well Completion Information Form Instructions 
Attachment C- Borehole/Well Construction field Data Log Form 
Attachment D - Typical Construction of a Very Shallow Overburden Well 
Attachment E - Typical Construction of Monitoring Well at Los Alamos 
Attachment F - Well Protective Guard Posts 
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Los Alamos National Laboratory Environmental Restoration Project 
BOREHOLE/WELL COMPLETON INFORMATION FORM 

Technical Area: Date: 

Operable Unit: Project Leader. 

Borehole ID Installer: 

Drilling Method: Drilling Fluids Used 

Estimated Amounts 

Surface Seal Material Filter Pack Mesh Size 

Annular Seal Material Screen Material 

Filter Pack Material Screen Slot Size 

Casing Material(s) 

Well Type: 

Monitor Treatment Other 

Flow Relationship 

Main Acquifer Alluvial Perched 

Vadose Other 

Comments: 

Pa e 1 ot 2 g 



'"" 
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Los Alamos National Laboratory Environmental Restoration Project 
BOREHOLE/WELL COMPLETION FORM INSTRUCTIONS 

Use a ball point pen with black ink that is not water soluble (not a felt-tip pen). Make 
an entry in each blank. For entry blanks for which no data are obtained, enter UNK for 
Unknown, NA for Not Applicable, or NO for Not Done. If any procedure was not 
performed as prescribed, give the reason for the change or omission on the form. To 
change an entry, draw a single line through it, add the correct information above it, and 
initial the change. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

Technical Area (TA). Indicate theTA in which the drilling is being conducted. 
Operable Unit (OU). Indicate the OU in which the drilling is being conducted. 
Borehole 10. The unique number identifying the borehole. 
Project Leader. The LANL person in charge of the OU or Project. 
Installer. The driller or installer and affiliation. 
Drilling Method. The method of drilling used to complete the borehole. 
Drilling Fluids Used. The type of drilling fluids or mud used during drilling, if any. 
Estimated Amounts. The amount of drilling fludis or mud expended or lost during 
drilling. 
Surface Seal Material. Type or composition of material used for surface sealing. 
Annular Seal Material. The type or composition of material used to seal the 
annular spacing between borehole and casing. 
Casing Material(s). The composition of the borehole casing or casings used. 
Filter Pack Material. Composition of filter pack material. 
Filter Pack Mesh Size. The mesh size or grain size of filter pack. 
Screen Material. The material or composition of screen. 
Screen Slot Size. Size of slots used for screen. 
Well Type. The purpose or type of well. 
Flow Relationship. The type of aquifer or well relationship to aquifer, if any. 
Total Depth. The total depth of borehole. 
Surface Seal Length. Length of surface seal (feet). 
Annular Seal Length. Length of annular seal. 
Casing Diameter. Outside diameter of casing. 
Borehole Diameter. Outside diameter of borehole. 
Casing Lenth. Total length of casing. 
Screen Length. Length of slotted screen. 
Blank Length. Distance between bottom of screen and bottom of casing. 
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Los Alamos National Laboratory Environmental Restoration 
BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG FORM 

Technical Area----- Borehole ID ---------
Operable Unit--------------
Signature----------------------

Total 
Depth 

(ft) 

Annular ,..-.&......--. 
Seal 

Length 
(ft) 

Filter 
Pack 

Length 
(ft) 

Filter Pack Material----------

Date ____________ __ 

TOP OF CASING 

Screen 
Length 

(It) 

Blank 
Length 

(It) 

Casing 
Length 

(It) 

Comments--------------------------------------------------------------

SOP5.01, R1:3-18-97 
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Los Alamos National Laboratory Environmental Restoration Project 
TYPICAL CONSTRUCTION OF A VERY SHALLOW OVERBURDEN WELL 

EXPANEDING OR THREADED CAP 
(vented) 

CEMENT PAD--------------~ 
MINIMUM 24"X24"X6'' 
SLOPING AWAY 
FROM CASING 

BOREHOLE ~ 4' 
LARGER THAN 
CASINGO.D. 

GROUT TYPE I OR II 
PORTLAND CEMENT 
WITH 2%- 5% BENTONITE 

GROUT TYPE I OR II 
PORTLAND CEMENT 
WITH 2% - 5% BENTONITE 
FROM 2' ABOVE SCREEN 
TO SURFACE 

HYDRA TED BENTONITE SEAL 

VERY FINE SAND 

BOREHOLE ~ 4" 
LARGER THAN 
CASINGO.D. 

SAND/GRAVEL PACK 

END CAP 

TELESCOPING OR HINGED COVER (vented) 

/ -i--
1.5' to 3.0' 

MINIMUM 5'-0" 

2' MINIMUM 

j -ZMINI:M:O:.:D:C: - -

j Z' OF FINE SAND ABOVE SAND/GRAVEL ~CK 

Z MINIMUM ABOVE SCREENED INTERVAL 

---------

1' NORMAL 

Z IF ABOVE BENTONITE SEAL l
-

- -------
SOP 5.01, R1:3-21-97 
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Los Alamos National Laboratory Environmental Restoration Project 
TYPICAL CONSTRUCTION OF MONITORING WELL 

EXPANEDING OR THREADED CAP 
(vented) 

CEMENT PAD--------------~ 
MINIMUM 24"X24"X6'' 
SLOPING AWAY 
FROM CASING 

BOREHOLE ~ 4' 
LARGER THAN 
CASINGO.D. 

CEMENT GROUT 
PORTLAND TYPE I OR ~------------""*~ 
WITH 2%- 5% BENTONITE 

A. Cement Grout of 2% - 5% Benton~e 
B. High Solids Bentonite Sluny 
C. Dry Mix Silica Flour, Fine Sand, Bentonite 
D. Bentonite Chip Granule or Pellets Hyudrated in Hole 

HYDRATED BENTONITE SEAL 

VERY FINE SAND TO 
1M PEED SEEPAGE OF 
ANNULAR SEALANTS INTO 
SCREENED AREA 

SAND/GRAVEL PACK 
NORMALLY Z' PER SIDE 
3" PER SIDE FOR HSWA WELLS 

END CAP 

TELESCOPING OR HINGED COVER (vented) 

/ ___ i ____ _ 
1.5' to 3.0' 

2' MINIMUM 

MINIMUM 5'-0" 

MINIMUM SURFACE 
SEAL 10' 

:.;_ - - - - -: ~ + ANNULAR WELL SEAL MINIMUM 
"A DEPTH TO Z ABOVE SCREEN 
" A 

" A 

" ---------1 :. M~IM~ ~SI~D-
12' O.f_FI~ S~D ~0~ S~D/~A~L ~EAL 

Z MINIMUM ABOVE SCREENED INTERVAL 

---------
---WELL SCREEN -GENERALLY 5' TO 25' 

HSWA = MAXIMUM OF 1 0' 

SOP 5.01, R1 :3-21-97 
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POST PLACEMENT AROUND WELL 

0 
POST 

t 
4'MIN. 

PLAN VIEW 

0 0 

WELL 

p 
4'± 

0,/ 0 

WELL --.--
1.5' min. 

SURFACE 2'min. _.___ 

POST 
CEMENT POST IN 

GROUND 

PROFILE VIEW 

Figure b 

SOP 5.01, R1 :3-24-97 
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Monitor Well Development 

1.0 PURPOSE 

This procedure describes methods for removing foreign materials that may have been 

introduced into the groundwater, well annulus, or well screen during monitor well 

installation, and for facilitating hydraulic communication between the screened formation 

and the monitor well. 

2.0 SCOPE 

2.1 Applicability 

This procedure provides instructions to the field team leader (FTL) and all field 
team members who are responsible for the development of new monitor wells, or 

the redevelopment of existing monitor wells. 

2.2 Training 

The FTL is responsible for monitoring the proper implementation of this procedure. 

The field team members must document that they have both read and understand 

this procedure and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Surging: A well development technique where the surge block is alternately lifted and 

dropped within the borehole above or adjacent to the screen to create a strong inward 

and outward movement of water through the well intake. 

B. Overpumping: Overpumping involves pumping the well down as low as possible and 

allowing it to refill. 

C. Jetting: Involves lowering a pipe into the well with a series of water jets oriented 

perpendicular to the pipe. In the shallow alluvial wells at the Laboratory, a flexible 

hose also can be used for jetting. 

D. Rawhiding: Water that is pumped out is allowed to run back down into the well and 

thus generates a two-directional flow. 

E. Nephelometric Turbidity Unit (NTU). 

4.0 BACKGROUND AND/OR CAUTIONS 

All monitor well installation procedures create a skin, or filter cake, on the borehole wall. 

During monitor well development, the fine particulate matter is removed from the well or 

aquifer formation near the screen removing the filter cake. There are four primary 
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methods for developing monitor wells: overpumping, rawhiding, jetting, and surging 
(water or air). All of these methods are used to break away the fines (fine particulate 
matter) from the borehole or well walls. After the fines are broken away, they are removed 
by either pumping or bailing. This also settles the gravel pack. Refer to the site-specific 
work plan for more information on the scope of work activities for determining the method 
to use. 

There are three primary factors that influence the development of a monitor well: 1) the 
type of geologic material, 2) the design and completion of the well and 3) the type of 
drilling technology employed in the well construction. Because of the small size of 
weathering products from the volcanic tuff, in some of the alluvial canyon aquifers at Los 
Alamos, it is virtually impossible to eliminate turbidity while developing the well. 

The following discusses the different methods for well development and gives information 
to help choose a method. 

A. Overpumping involves pumping the well down as low as possible and allowing it to 
refill. The increased velocities, created by refilling, remove fines. This method is 
usually not very effective, because the water flow is in one direction and at relatively 
low velocities. 

B. Rawhiding is a modification of overpumping. After the water is pumped to the surface, 
it is either allowed to run back into the well through a foot-valveless pump or poured 
back down the well. Rawhiding is superior to overpumping because this method 
generates two-directional flow. 

C. Jetting involves lowering a pipe into the well with a series of water jets on the end. 
The jets point horizontally. The high-pressure water pumped through the jets flushes 
fines from the formation and breaks the skin caused by drilling. There are two major 
disadvantages of the jetting method. As with the other methods, fines must 
occasionally be pumped from the well during development. An external water supply 
is needed for jetting. External water is introduced into the formation and may alter the 
hydrochemistry. 

D. Surging involves raising and lowering a surge or swab block inside the well. The 
resulting motion of the water creates a washing effect and removes the borehole skin 
and fines from the formation. The fines must occasionally be pumped or bailed from 
the well to prevent sand locking of the surge block. The rubber or viton seals on the 
surge block are the same diameter as the inside of the well or 1/2 inch smaller if 
surging is conducted inside the screened interval. A 3-ft stroke is typical. 

Surging can also be implemented with high-pressure air. Air under high pressure is 
introduced through a high pressure air pipe. Water may be literally blown out of the 
top of the well, and as the air surging progresses water can be pumped out. However, 
air surging can introduce air into the formation (altering the hydrochemistry) and 
become entrained in the screens (reducing flow rates). Air must be filtered to ensurP 
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its purity. Plastic screens can also be damaged if the air surge is too violent. A 
specially fabricated air swab can be used to prevent these types of damages. 

Surging with a vented (pressure-relief) block (Attachment B) and rawhiding are the 
preferred methods for well development, although no one method is appropriate for all 
situations. 

Regulatory guidance may be found in the RCRA Technical Enforcement Guidance 
Document (1986), and the EPA Handbook (EPA160014-891034). 

5.0 EQUIPMENT 

See Attachment A. 

6.0 PROCEDURE 

Obtain permission to discharge development water or coordinate efforts to purchase 
appropriate containment vessels for development. Assemble containers for the temporary 
water storage produced during well development. The containers must be structurally 
sound, compatible with anticipated contaminants, and field manageable. 

Decontaminate all equipment before developing each well according to SOP-2.07, 
General Equipment Decontamination. 

Perform the development as soon as practical after well installation, but no sooner than 
48 hours after grouting is completed. Do not use any dispersing agents, acids, or 
disinfectants to enhance the development of the well. Do not add water to aid 
development except under the following special conditions. If problems or unusual 
conditions are encountered, notify the site geologist as soon as possible. 

NOTE: In the installation of some monitor wells in perched alluvial aquifers at Los 
Alamos, partial development is desirable before emplacing the bentonite seal 
and cement grout because of settling that commonly occurs. 

A. Assemble the necessary equipment on a plastic sheet outside of the splash range. 

B. Record pertinent information and on the Well Development section of the Monitor Well 
Construction Field Data Log. A copy of this form and instructions for completing the 
form are provided in SOP-5.01, Monitor Well Construction . 

C. Open the monitor well and take the air monitoring reading at the top of the casing and 
in the breathing zone (refer to relevant SOPs). 

D. Measure and record depth-to-water and the total depth of the monitor well according to 
SOP-7.02, Fluid Level Measurement. 
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E. Develop the well until the well is free of sediment (to be determined by field team , 
leader) and the appropriate volumes of water have been removed (refer to E.4. beloVV"f:"'' 
If this is not possible, consult project documents for guidance. The Hazardous and 
Solid Waste Amendments Permit (May, 1990) requires attempting to develop unitl the 
turbidity is <5 NTU. Be sure to record all changes in the Daily Activity Log, SOP-1.01. 
If the well is not free of sediment after the appropriate volumes of water have been 
removed, continue until twice the appropriate volume of water has been removed. 

1. Note the initial color, clarity, and any obvious odor of the water. 

2. Measure and record the initial pH, temperature, and specific conductance of the 
water. 

3. Containerize all water produced by development in contaminated areas or 
areas suspected of contamination unless specified otherwise in project 
documents. It may be acceptable to discharge development water in the area 
surrounding the well; however, if water is containerized, clearly label each 
container with the location ID, date, and time. Labels should be placed on the 
lid of the container and covered with clear tape to ensure their permanence. 
Base the determination of an appropriate disposal method on the first round of 
analytical results from each well. 

4. For those wells where the boring was made without the use of drilling fluid (mv~ 
or water), remove five times the standing water volume in the well (well scree ' 
and casing plus saturated annulus). Should recharge be so slow that five 
volumes could not be removed in 1 day or the water is not sediment free after 
this five-volume removal, the site geologist will select an alternate procedure for 
verifying that the well is properly developed. 

5. Complete the appropriate data entry requirements on the Well Completion 
Information form to document well development. A copy of the form and 
instructions for completing it are in SOP-5.01, Monitor Well Installation. 

F. Groundwater samples may be collected from the monitor well 30 days after well 
development is complete, unless specified otherwise in project documents. When 
samples are collected, ship them to the analytical lab as per SOP-1.03, Handling, 
Packaging, and Shipping of Samples. 

G. Make sure all monitor well locations are properly staked and the location ID is readily 
visible on the protective casing. 

H. Contact the analytical laboratory to ensure that samples arrived safely and instructions 
for sample analyses are clearly understood. 

I. Ensure that all equipment is accounted for and decontaminated (refer to SOP-2.07, 
General Equipment Decontamination). 
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The following procedures are directly associated with this procedure and should be 
reviewed before field operations: 

LANL-ER-SOPs in Section 1.0, General Instruction 
LANL-ER-SOP-4.01, Drilling Methods and Drill Site Management 
LANL-ER-SOP-5.01, Monitor Well Installation 
LANL-ER-SOP-7.02, Fluid Level Measurement 

Barcelona, M. J., J.P. Gibb, J. A. Helfrich, and E. E. Garske. 1985. "Practical Guide to 
Groundwater Sampling." U.S. Environmental Protection Agency report EPA/600/2-85/1 04. 
U.S. Government Printing Office, Washington, D.C. 

Gass, Tyler E., "Monitor Well Development." 1986. Water Well Journal40, no. 1: 52-55. 

Schalla, Ronald, and Robert W. Landick. 1986. "A New Valved and Air-Vented Plunger 
for Developing Small Diameter Monitor Wells," Ground water Monjtorjng Reyjew 6, no. 2: 
77-80. 

8.0 RECORDS 

Completed Monitor Well Construction Field Data Log, SOP 5.01 
Completed Daily Drilling Summary Log (SOP 4.01 ), which will include calibration data, 
deviations, and any additional comments. 

9.0 ATTACHMENTS 

Attachment A - Equipment and Supplies Check List 
Attachment B- Surge Block Schematics 
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Los Alamos National Laboratory Environmental Restoration 

WELL DEVELOPMENT EQUIPMENT AND SUPPLIES CHECK LIST 

Water level measurement probe 

Electrical conductivity meter 

Distilled water 

Stopwatch 

Plastic sheet 

Boiler, Pump, Surgeblock or other method-specific equipment 

SOP 5.01, Attachment B 

SOP 4.01, Attachment A 
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Los Alamos National Laboratory Environmental Restoration 

SURGE BLOCK SCHEMATICS 
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MONITORING WELL AND RFI BOREHOLE ABANDONMENT 

1.0 PURPOSE 

This procedure provides instructions for acceptable and consistent monitoring well 
and Resource Conservation and Recovery Act facility investigation (RFI) borehole 
abandonment. 

2.0 SCOPE 

3.0 

A 

B. 

C. 

D. 

2.1 Applicability 

This procedure is applicable to field activity associated with the Environmental 
Restoration (ER) Project and the site workers who will be performing the closure 
and abandonment of monitoring wells and/or RFI boreholes. 

2.2 Training 

The Field Project Leader (FPL) is responsible for ensuring the proper 
implementation of this procedure. All site workers involved with these types of 
activities should be familiar with the objectives of the monitoring well and RFI 
borehole abandonment, and all site personnel must document that they have 
read and understand this procedure along with the procedures in LANL-ER
SOPs in Section 1.0, General Instructions, and LANL-ER-SOP-05.01, Monitor 
Well and RFI Borehole Construction. 

DEFINITIONS 

Abandonment: The plugging of a well or borehole in such a manner as to 
preclude migration of surface runoff or ground water along the length of the well. 

Annular seal: The material, usually cement grout or bentonite, placed in the 
space between the borehole wall and the well casing for zone isolation, 
especially used to prevent surface contamination from entering the borehole. 

Annular space or annulus: The space between the borehole wall and the well 
casing, or space between a casing pipe and a liner pipe. 

Bentonite/bentonite annular seal: A hydrous aluminum silicate in slurry, powder, 
granular, or pellet form that provides an impervious seal between the well casing 
and borehole wall. Bentonite is also used in a 2% to 5% mixture with Portland 
Type I or II cement to form a grout that expands as the material hardens. 
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E. Filter Pack: Sand, gravel, or glass beads that are uniform, clean, and well 
rounded, that are placed in the annulus of the well, between the borehole wall 
and the well intake, to prevent foreign material from entering through the well 
intake, and to stabilize the formation. 

F. Grout: Cement or bentonite mixtures used in sealing of boreholes and wells. 

G. Monitoring well: Any well or borehole for the purpose of monitoring fluctuations in 
ground water levels, quality of underground waters, or the concentration of 
contaminants in the vadose zone or underground waters. 

H. RFI borehole: A borehole whose RFI purpose is the immediate or short term 
determination of contamination conditions at a site, or a borehole used in a 
corrective action or remediation of a site. 

I. Tremie pipe: A small diameter pipe used to carry sand pack, bentonite or 
grouting materials to the bottom of the borehole. 

J. Well casing: A solid piece of pipe, typically steel or PVC plastic used to keep a 
well open in either unconsolidated materials or unstable rock and as a means to 
contain zone isolation materials such as cement grout or bentonite. 

K. Well screen: Perforated or wire-wrapped casing that allows fluids, but not solid 
material, to enter the well. 

4.0 BACKGROUND AND/OR CAUTIONS 

A properly abandoned well or borehole insures that no surface water or contamination 
threatens the vadose or water bearing zone in which the well lies. Contamination of 
other ground waters and zone to zone intermixing can also be prevented with proper 
abandonment. 

Refer to the site specific documents (Drilling Package and/or Monitor Well 
Construction Field Data Log) for details of well or borehole construction at a given site. 

5.0 EQUIPMENT 

• Drill rig or wireline rig and accompanying equipment 
• Casing perforator and cut-off tool may be required 
• Grout and/or cement 
• Tremie Pipe 
• Grout Pump with mechanical mixing ability 
• Bentonite 
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• Any additional supplies listed in associated procedures and equipment specified in 
associated SOPs and Health and Safety Plans 

6.0 PROCEDURE 

6.1 Monitoring Wells 

General requirements for abandoning monitoring wells listed below. 

6.1.1 Preliminary Work 

A monitoring well must be investigated before it is destroyed, or 
abandoned to determine its condition and details of its construction. 
Construction details are found in the Drilling Package or Monitor Well 
Construction Field Data Log. The well must be sounded (depth 
measured with a weighted line) immediately before it is destroyed to 
make sure no obstructions exist that could interfere with filling and 
sealing. 

The FPL must be notified as soon as possible if pollutants or 
contaminants are known or suspected to be present in a well to be 
destroyed. Well abandonment operations may then proceed only at the 
approval of the FPL. LANL-ER-SOP-1.06, Management of 
Environmental Restoration Project Waste, should be reviewed to 
determine requirements for proper disposal of all materials removed from 
a well to be destroyed. 

6.1.2 Sealing Conditions 

The following minimum sealing conditions requirements must be met. 

Where possible and practical, the monitoring well can be destroyed by 
removing all material within the original borehole including: the well 
casing, filter pack, and annular seal. Material in the borehole may be 
removed by means of over-reaming (with hollow stem auger). LANL-ER
SOP-1.06 Management of Environmental Restoration Waste, should be 
reviewed to determine requirements for proper disposal of removed 
materials. The hole can then be completely filled with grouting material or 
cuttings as specified in Section 6.5. 

Sealing material should be pumped under pressure to ensure that the 
monitoring well is properly filled and sealed. 
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If the casing, filter pack, and annular seal materials cannot or should not 
be removed (where good surface seal has been placed}, they may be left 
in place. Casing left in place may require perforation or puncturing to 
allow proper placement of sealing materials. Sealing material should be 
applied under pressure to ensure its proper distribution. 

VVhere the casing is left in the hole, the casing may be cut at the surface. 

The monitoring well should be filled to surface with cement grout or 
within 10 ft of the surface with expanding bentonite grout and the 
remaining portion of the well should be sealed with a Portland Type I or 
Type II cement with 2% to 5% bentonite as specified in Section 6.6. 

6.2 RFI Boreholes 

General requirements for abandoning RFI boreholes are listed below. 

6.2.1 Preliminary Work 

The borehole must be inspected immediately prior to filling and sealing 
operations. All obstructions that could interfere with filling and sealing 
operations shall be removed prior to filling and sealing. Proper disposal 
of removed materials shall be done in accordance with LANL-ER
SOP-1.06, Management of Environmental Restoration Project Waste. 

6.2.2 Sealing Conditions 

RFI boreholes can be completely filled with grouting material and/or 
cuttings as specified in Section 6.5 from bottom to top of the borehole. 

6.3 Placement of Material 

6.3.1 Placement Method 

The well or RFI boring can be filled with appropriate sealing and fill 
material using a tremie pipe proceeding upward from the bottom of the 
well or boring. Sealing material may be placed by free fall only where 
the interval to be sealed is dry and no more than 30 ft in depth. 

6.3.2 Timing of Placement 

Sealing material should be placed in one continuous operation (or 
"pour") from the bottom to the top of the well or boring, unless conditions 
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in the well or boring dictate that sealing operations be conducted in a 
staged manner. 

6.3.3 Groundwater Flow 

Special care must be used to restrict the flow of ground water into a well 
or boring while placing sealing and fill material if subsurface pressure 
producing the flow is significant. 

6.3.4 Verification 

It must be verified that the volume of sealing and fill material placed 
during abandonment operations equals or exceeds the volume to be 
filled and sealed. This is to help determine whether the well or boring has 
been properly destroyed and that no jamming or bridging of the fill or 
sealing material has occurred. 

6.4 Options 

6.4.1 Wells and RFI Boreholes in Urban Areas and Active 
Technical Areas 

The following option may be exercised for destroying monitoring wells 
and RFI boreholes in urban areas and near active technical areas. 

• The upper surface of the sealing material can end at a depth of 5 ft 
below ground surface. 

• If the well casing was not extracted during abandonment and sealing 
operations, a hole can be excavated around the well casing to a 
depth of 5 ft below ground surface after sealing operations have been 
completed and the sealing material has adequately set and cured. 

• The exposed well casing may then be removed by cutting the casing 
at the bottom of the excavation. 

• The excavation must be back-filled and compacted with clean, native 
soil or other suitable material. 

6.4.2 Temporary Cover 

Whenever work is interrupted by such events as overnight shutdown, 
poor weather, or other delays, the well or borehole opening and any 
associated excavations must be covered at the surface. This is to ensure 
public safety and to prevent the entry of foreign material, water, 
pollutants, and contaminants. The cover must be held in place or 
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weighted down in such a manner that it cannot be easily removed, 
except by equipment or tools. 

6.5 Sealing Material 

Sealing material used for abandoning monitoring wells or boreholes greater 
than 200ft, shall consist of neat cement, with a 2% to 5% bentonite mixture, or 
high solids bentonite grout. 

In shallow dry RFI boreholes (non monitoring wells or holes where the casing 
has been removed) less than 200ft in depth, cuttings can be replaced, where 
they can be placed (with certainty) without bridging. Dry bentonite may be 
added to the cuttings if desired. This operation can only be done where hole 
depth and cuttings meet LANL-ER-SOP-1.06, Management of Environmental 
Restoration Project Waste conditions. 

6.5.1 Water 

Water used to prepare sealing mixtures should generally be of drinking 
water quality and shall be compatible with the type of sealing material 
used. It also should be free of petroleum and petroleum products, and be 
free of suspended matter. Water considered non potable, with a 
maximum of 2,000 mg/L chloride and 1 ,500 mg/L sulfate, can be used for 
cement based sealing mixtures. The quality of water to be used for 
sealing mixtures msut be determined where unknown and the water 
source must be pre-approved by the FPL and documented in the daily 
log. 

6.5.2 Cement 

Cement used in sealing mixtures must meet the requirements of 
American Society for Testing and Materials C150-92, Standard 
Specification for Portland Cement, including the latest revisions thereof. 

Types of Portland cement available under ASTM C150 for general 
construction are listed below. 

• Type I; General purpose. Similar to American Petroleum Institute 
Class A. 

• Type II; Moderate resistance to sulfate. Lower heat of hydration than 
Type I. This is similar to APE Class B. 
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• Type 1/11; General purpose, mixture of I and II. Cement grout used for 
borehole sealing and hole abandonment must have a mixture of 2% 
to 5% bentonite powder added and thoroughly mixed before 
pumping. 

Neat Cement For Types I and II Portland cement, neat cement must be 
mixed at a ratio of one 94-lb sack of Portland cement to 5 to 8 gal. of 
'clean' water. Additional water may be required when bentonite is 
added. 

Concrete Concrete is used for surface pad only. 

Mjxjng Cement-based sealing materials should be mixed thoroughly by 
machine to provide uniformity and ensure that no 'lumps' exist before 
pumping. For abandonment's where pumping is not required (30ft or 
less}, the grout may be mixed by hand. 

Ratios of the bentonite used with cement-based sealing materials can be 
varied from 2% to 5%. Variations must be approved by the FPL. The 
bentonite must be dry-mixed before hydration and additional water may 
be required. 

Curjng accelerators Curing accelerators may be used for temporary and 
short term surface casing seals. Typical accelerators are calcium 
chloride, sodium chloride, aluminum powder, or gypsum. The use of 
these materials requires approval by the FPL. 

6.5.3 Bentonite 

Bentonite clay in 'gel' or slurry form has some of the advantages of 
cement based sealing material. A disadvantage is that the clay can 
sometimes separate from the clay water mixture. Although many types of 
clay mixtures are available, none has sealing properties comparable to 
bentonite clay. Bentonite expands significantly in volume when 
hydrated. Only pure montmorilonite clay is an acceptable clay for 
bentonite annular seals. 

Bentonite clay seals should not be used where structural strength of the 
seal is required, or where it will dry. Bentonite seals may have a 
tendency to dry, shrink and crack where subsurface moisture levels can 
be low. Bentonite clay seals can be adversely affected by subsurface 
chemical conditions, as can cement based materials. 
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Bentonite clay must not be used as a sealing material if roots from trees 
and other deep rooted plants might invade and disrupt the seal, and/or 
damage the well casing. Roots can grow into a bentonite seal 
depending on surrounding soil conditions and vegetation. 

Bentonite-based sealing material should not be used for sealing intervals 
of fractured rock or sealing intervals of highly unstable, unconsolidated 
material that could collapse and displace the sealing material, unless 
otherwise approved by the FPL. Bentonite clay must not be used as a 
sealing material where flowing water might erode it. 

Bentonite clay products used for sealing material must be specifically 
prepared for such use. Used drilling mud cannot not be used for sealing 
purposes. 

Bentonite used for annular seals must be commercially prepared, 
powdered, granulated, pelletized, or chipped/crushed sodium 
montmorilonite clay. The largest dimension of pellets or chips must be 
less than 1/5 the radial thickness of the annular space into which they are 
placed. 

Bentonite slurry mixtures must be thoroughly mixed with clean water prior 
to placement. A sufficient amount of water should be added to bentonite 
to allow proper hydration. Depending on the bentonite sealing mixture 
used, 1 gal. of water should be added to about every 2 lbs of bentonite. 
Water added to bentonite for hydration must be of suitable quality and 
free of pollutants and contaminants and be pre-approved. 

Bentonite slurry preparations normally require 1/2 to 1 hour to 
adequately hydrate. Actual hydration time is a function of site conditions 
and the form of bentonite used. Finely divided forms of bentonite 
generally require less time for hydration, if properly mixed. 

Dry bentonite pellets or chips may be placed directly into the annular 
space below water, where a short section of annular space is to be 
sealed. Care must be taken to prevent bridging during the placement of 
bentonite seal material. 

6.6 Reporting Requirements 

Record all field work and comments on the Monitoring Well and Borehole 
Abandonment Information Form (Attachment A). At a minimum record the depth 
from surface to the bottom of the borehole; grout, bentonite/cuttings depth and 
location; ground surface construction details; and actual composition of the 
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grout and backfill. Attach original "as completed" drawings and/or Well 
Completion Form (LANL-ER-SOP-5.01 ). 

7.0 REFERENCES 

LANL-ER-SOPs in Section 1.0, General Instructions 
LANL-ER-SOP-04.01 Drilling Methods and Drill Site Management 
LANL-ER-SOP-05.01 Monitoring Well and RFI Borehole Construction 
LANL-ER-AP-05.3 Management of Environmental Restoration Waste 
American Society for Testing and Materials, "Standard Specifications for Portland 

Cement", ASTM C150 
American Society for Testing and Materials, "Standard Specifications for Chemical 

Admixtures for Concrete", ASTM C494 
American Society for Testing and Materials, "Standards on Ground Water, and 

Vadose Zone Investigations, 2nd edition, 1994 

8.0 RECORDS 

The field team leader is responsible for transferring all appropriate records generated 
under this procedure to the ER Records Processing Facility and/or other centers as 
required. The records include: 

Monitoring and Borehole Abandonment Information Form. 

9.0 ATTACHMENTS 

Attachment A - Monitoring and Borehole Abandonment Information Form 
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROJECT 
MONITORING AND BOREHOLE ABANDONMENT INFORMATION FORM 

Technical Area -----
Operable Unit ____ _ 

Borehole ID ------

Date ------------

Field Unit----------

Well Type -----------
(monitoring, RFI borehole, etc.) 

Grout Depth/Location ----------------------

Bentonite Depth/Location --------------------

Other Fill Material Depth/Location -----------------

Surface Construction -----------------------
GrouUBackfill Composition --------------------

Additional Comments and Details: 
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PURGING OF WELLS FOR REPRESENTATIVE SAMPLING OF GROUNDWATER 

1.0 PURPOSE 

This procedure describes methods for evacuating stagnant water from a well bore in sufficient 
quantities so that water samples collected are representative of the formation interval open to 
the well bore. 

2.0 SCOPE 

2.1 Applicability 

This procedure for the purging of wells is applicable to field team members responsible for 
collecting groundwater samples for the Environmental Restoration program. 

2.2 Training 

The field team members are responsible for obtaining representative water samples for 
analysis. The field team members must document that this procedure has been read and 
understood along with all of the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Hydrogen-ion activity (pH): The effective concentration (activity) of dissociated hydrogen 
ions [H+] determines the acidity of an aqueous solution. 

B. Redox-potential (Eh): Chemical reactions whereby a participating element changes its 
valence state, losing or gaining orbital electrons. This may be referred to as oxidation
reduction potential. 

C. Specific (Electrical) conductance: A measure of the ease with which a conduction current 
flows through a substance under the influence of an applied electric field. The conductance 
measurement provides an indication of ion concentration. 

4.0 BACKGROUND AND/OR CAUTIONS 

Groundwater that remains in the well bore is subject to chemical reactions over time that may 
significantly alter the composition of the formation water that initially entered the borehole. This 
water will not be representative o~ '·' 1e water in the formation. 

Upon exposure to atmospheric pressure and atmospheric oxygen content, the well water 
oxidation-reduction potential (Eh) and hydrogen-ion activity (pH) are subject to change. 
Reactions with the casing material may also affect water composition. Solubility may increase, 
dissolving constituents that under normal conditions would remain in the formation; or solubility 
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may decrease, precipitating constituents that under normal conditions would migrate through the 
aquifer in solution. 

Ideally, a well should be purged until the water temperature, specific conductivity, and pH 
stabilize, where it is possible to collect groundwater samples representative of the formation 
water. However, the well may be purged dry before this state is reached. Samples collected 
after the well has been purged can then be sent to a laboratory for analysis. 

The choice of equipment for well evacuation depends on the well yield, depth to water, casing 
diameter, the constituents to be analyzed for, and the requirements in the Site Work Plan and 
Sampling and Analysis Plan. 

The decision to use any well evacuation system, whether listed below or not, should be based 
on what is best for that particular situation. Descriptions of a few well-evacuation systems, their 
advantages, and their limitations follow: 

4.1 Bailer 

With a stainless steel or TeflonTM bailer, water is removed from the well bore by a vessel of 
known volume. The vessel fills with water, and the unit is retrieved with a line or rope. The 
bailer purges the well's entire water column by removing standing water at the groundwater 
surface. Recharge is pulled into the well from the screened interval below. 

For shallow, small-diameter wells with low yields, evacuation of the well by bailer is 
recommended. Bailers are mechanically simple, lightweight and highly portable, 
constructed in many sizes, and require no external power source. Bailers are easily 
operated and cleaned and are inexpensive. In additiion, considerable time and cost 
savings are possible by using dedicated equipment to reduce the decontamination task and 
to limit the possibility of cross-contamination (EPA 1991) The primary limitation of bailers is 
their limited-volume purging capability, especially in deep wells where purging is labor 
intensive and time consuming. Bailers may also disturb the water by the pressure changes 
created by purging. Another disadvantage is that sampling personnel are directly exposed 
to any contaminants present. 

4.2 Reciprocating Piston Submersible Pump 

The pump assembly is suspended from the discharge tubing and submerged in the well. 
Water is transported through the discharge tube to the surface by piston action. A portable 
air compressor is used to drive the pump. 

The reciprocating piston submersible pump is a portable system that can purge wells with 
water depths up to 500 ft. These pumps develop high pumping rates and can be operated 
in 2-inch-diameter wells. The pump is self-priming, and the compressed gas (air or 
nitrogen) that drives the pump does not contact the purged water. The pump is constructed 
from stainless steel or TeflonTM and can be decontaminated easily. 
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The pump assembly is suspended from the discharge tubing and submerged in the well. 

The turbine in the pump bowl creates sufficient pressure to force water up the discharge 

pipe. Usually, a portable generator is required for power to the electric pump (unless 

electricity is available) and a truck-mounted winch may be required to move and lower the 

pump into the well. 

The submersible pump may be used for purging both shallow, small-diameter wells and 

deep, large-diameter wells requiring large rates of discharge. Manufacturers offer small 

diameter stainless steel and Teflon'IK constructed pumps capable of efficient purging at 

significant depths. The pump may be portable and self-contained. 

Disadvantages of the submersible pump are ( 1) the pump can be difficult to decontaminate 

and transport along with auxiliary equipment; (2) the pump motor may be damaged by dry 

pumping, and the gears may be damaged by water containing high levels of suspended 

sediment; (3) large-capacity pumps are expensive; and (4) with negative displacement, 

pumps can significantly aerate the sample, thus changing the in situ chemistry and stripping 

low molecular weight volatiles. Careful monitoring during operation is needed to obtain 

optimum pump performance and to preclude the possibility of equipment damage. 

Site workers preparing for field operations should read and understand the procedures 

outlined in LANL-ER-SOPs 2.0, Health and Safety in the Field. In addition, site workers 

should refer to site-specific Operable Unit Health and Safety plans for the particular health 

and safety equipment to be used. 

5.0 EQUIPMENT 

Equipment required for this procedure is listed in Attachment A. 

6.0 PROCEDURE 

The following procedure for purging a well is applicable regardless of which pump has been 

selected to best meet the constraints of the job. Procedural variations or additions specific to 

the type of pump used directly follow the general instructions. 

A. Make provisions for proper storage and disposal of the extracted well water, as described in 

SOP-01.06, Management of RFI-General Wastes, and coordinate sampling effort with the 

Sample Coordination Facility. 

B. Assemble the equipment and supplies listed in Attachment A. 
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C. Verify that the equipment and meters are in good working order (obtain and review the 
manufacturer's operations, calibration, and instructions for the pH and conductivity meters 
to be used.) Record all calibration information on the Daily Activity Log in SOP-01.04. 

D. In the field, locate the monitor wells to be sampled, and the appropriate staging and 
decontamination areas. If the amount of contamination differs significantly between wells, 
plan to purge and sample the least contaminated wells first. 

E. Secure the work zone. Preclude passerby traffic through the work zone with barriers or 
cones. Place new plastic sheeting on the ground around the well in case something is 
dropped or must be placed on the ground. 

F. Decontaminate the equipment that will come in contact with the sample water before 
sampling the first well, and between samples, in accordance with SOP-02.07, General 
Equipment Decontamination. It is preferable that new rope be used for bailers. 

G. Measure and record the depth to water in the well, if possible, from the reference point 
established for that well, in accordance with SOP-07.02, Fluid Level Measurement. 

H. To determine the well bore volume use the following relationship: 

V(gallons) = (d2)x (h2- h1) x 7.48 
4 

Where V = the volume in gallons 
x =the constant 3.1416 
d = the well diameter, in feet 
h2 =the well's total depth, in feet 
h1 = the depth to water, in feet 

Determine the height of the water column standing in the well by subtracting depth to water, 
in feet, from the total well depth. Measure the well's diameter, in feet. Calculate the volume 
in gallons and enter these data on the Water Quality Sampling Record found in SOP-06.02. 

I . A minimum of three casing volumes must be extracted before sampling. If the well is 
pumped dry before sampling, refer to the Sampling Plan for guidance. 

J. Set the intake in the well at the approximate midpoint of the screened interval, if applicable 
or possible, and begin extraction. 

K. If required by the site safety officer or the Site Health and Safety Plan (SHSP), monitor the 
air above the wellhead and the breathing zone for explosion and fire potential and for 
toxicity, using SHSP approved equipment. 
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L. Record the discharge rate (usually by calibrated bucket and stopwatch) and the time 
periodically, and calculate and tabulate the gallons discharged since the start of pumping. 
Also measure and record the temperature and specific conductance of the well fluid, as 
described in SOP-06.02, Field Analytical Measurements on Groundwater Samples. 

M. When the temperature and specific conductance have begun to stabilize, also begin to 
monitor the pH. If a flow-through cell is used, all pH readings should be made while the 
groundwater flow through the cell is halted, to eliminate streaming potentials. 

N. When a minimum of three times the casing volume of fluid has been extracted, and field pH, 
specific conductance, and temperature have stabilized, the well is ready to sample. If these 
parameters do not stabilize, refer to the Site-Specific Work Plan and Sampling Plan for 
guidance. 

0. Record the final, stable readings of pH, specific conductance, and temperature on the field 
parameter section of the form. 

P. After shutting down the pump, measure and record the water-level drawdown in the well. 
These data may provide limited information about saturated zone hydraulics. 

a. When sampling is completed, or at the end of the day, carefully clean the outside of the 
meters with a damp disposable towel to remove any visible dirt. Return them to a secure 
area and check the battery charge. 

R. Decontaminate the pump assembly and other pieces of equipment that contacted the well 
fluid in accordance with SOP-02.07. 

S. Restore the site to its original presampled condition. 

T. Store the extracted groundwater as directed in the Site Work Plan and Sampling and 
Analysis Plan until its composition and proper disposal can be determined. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 
L.ANL-ER-SOP-06.02, Field Analytical Measurements of Groundwater Samples. 
L.ANL-ER-SOP-07.02, Fluid Level Measurement. 

Barcelona, M. J., J. P. Gibb, J. A. Helfrich, and E. E. Garske. 1985. "Practical Guide to 
Groundwater Sampling." U.S. Environmental Protection Agency report EPA/600/2-85/104. U.S. 
Government Printing Office, Washington, D.C. 
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EPA, 1986. "RCRA Ground Water Monitoring Technical Enforcement Guidance Document." 
OSWER, Washington, D.C. 

EPA, Region IV, 1991. "Environmental Compliance Branch Standard Operating Procedures 
and Quality Assurance Manual." Environmental Services Division, Athens, GA. 

Korte, N., and P. Kearl. 1984. "Procedures for the Collection and Preservation of Groundwater 
and Surface Water Samples and for the Installation of Monitoring Wells." U.S. Department of 
Energy, Grand Junction, CO. 

Morrison, A.D. 1983. "Groundwater Monitoring Technology, Procedures, Equipment and 
Applications." TIMCO Manufacturing, Inc., 85-90, Evanston, IL. 

8.0 RECORDS 

The following records are generated as a result of this procedure: 

A. Daily Activity Logs which may include the following: 

• Instrumentation and calibration Information 
• Order of sampling of the wells, and any comments regarding relative levels of 

contaminants 
• Determination of casing volumes 
• Health and safety monitoring 
• Well di:;charge rate. 

B. Water Quality Sampling Record, as appropriate 

C. Water Quality Stabilization Record, as appropriate 

D. Fluid Level Measurement Record, as appropriate 

E. Completed Chain-of-Custody/Request for Analysis Form. 

9.0 ATTACHMENT 

A. Equipment and Supplies Checklist for Purging of Wells for Representative Sampling of 
Groundwater 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
PURGING OF WELLS FOR REPRESENTATIVE SAMPLING OF GROUNDWATER 

Purging pump or bailer 

Water level measurement device 

Calculator 

Thermometer 

Conductivity meter (and extra cup) 

pH meter (and extra probe) 

Air compressor or bottled nitrogen (as needed) 

Standard reference solutions for calibrating 
specific conductance and pH meters 

Portable generator, if needed 

55-gallon drums or other water storage 
containers 

Flow measuring equipment 

Daily Activity Log 

Water Quality Sampling Record forms 

Water Quality Stabilization Record forms 

Fluid Level Measurement Record forms 

Chain-of-Custody/Request for Analysis forms 

Sample Collection Logs 

Variance Log 

Custody Seals 

Unique Sample Stickers 

Sample Labels 
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FIELD ANALYTICAL MEASUREMENTS OF GROUNDWATER SAMPLES 

1.0 PURPOSE 

This procedure describes acceptable methods for obtaining field measurements of the 
temperature, specific conductance, pH, alkalinity, turbidity, and dissolved oxygen of 
groundwater that closely represent the conditions that exist in the aquifer for the Environmental 
Restoration (ER) program. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable for field analytical measurements on groundwater samples for 
the ER program. 

2.2 Training 

The field team leader is responsible for ensuring that field team members collecting 
samples are practiced in the operation and calibration of the field analytical equipment. In 
addition all field team members using this procedure must document that they have read 
and understand this procedure, and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Alkalinity: Various soluble mineral salts found in natural water and arid soils having a pH 
greater than 7. In water analysis it represents the carbonates, lucarbonates, bicarbonates, 
hydroxides, and occasionally the horates, chlorates, silicates, and phosphates. 

B. pH: A measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral 
solutions, increasing with alkalinity and decreasing as acidity increases. Originally stood for 
the words "potential of hydrogen." 

C. Specific conductance: A measure of the ease with which an applied electric field can flow 
through a material. It is the reciprocal of resistivity and is measured in micromhos per 
centimeter at 2soc. 

D. Dissolved oxygen: The amount of oxygen dissolved in water, in parts per million (ppm) by 
weight, or in milligrams per liter (mg/1). 

E. Turbidity (nephelometric): A measure of the intensity of light scattered by sample 
particulates relative to a standard reference suspension. · The range of water turbidity is 
measured from 0 to 40 Nephelometric Turbidity Units (NTU). Five NTU is the sample 
acceptance criteria (EPA 1986). 
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Field analytical parameters are normally measured along with well purging and groundwater 
sampling activities. Measurements of temperature, turbidity, specific conductance, and pH, 
done in advance of sampling, are also used as the final indication that a well is purged of 
stagnant water. The alkalinity and dissolved oxygen of groundwater are highly dependent on 
the availability and partial pressures of carbon dioxide and oxygen in the underground 
environment. Preservation of samples selected for turbidity analyses is not practical. Because 
the value of these parameters begins to change with prolonged exposure to atmospheric 

conditions, well head measurements generally yield the most accurate representation of in situ 
values. 

Some properties or constituents in groundwater begin to change within minutes to hours of 
sample collection. If dependable results are required to more accurately characterize the in situ 
chemical properties of groundwater, immediate analysis may be advisable. The development of 
sophisticated and reliable portable field equipment now makes the analysis for many unstable 
constituents or properties possible at the collection site. 

Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 

equipment to be used. 

5.0 EQUIPMENT 

Equipment to implement this procedure is listed in Attachment A. 

6.0 PROCEDURE 

A. For quality control, field determinations should be repeated, from the beginning, on the 

same samples that are selected for lab replicates. Samples to be replicated may be 
selected on the basis of sample availability, but generally constitute 1 0 to 20% of the 
samples collected (SOP-01.05, Field Quality Control Samples, and the Sampling and 
Analysis Plan for details). 

6.1 Field Parameter Measurement 

A. Review SOP-06.01, Purging of Wells for Representative Sampling of Groundwater, 
SOP-01.04, Sample Control and Field Documentation, and SOP-01.06, Management 

of AFt-Generated Waste. 

B. Assemble the equipment and supplies listed in Attachment A and the manufacturer's 

operations manuals. 



LANL-ER-SOP-06.02, RO 
Page 4 of 16 

C. Verify that the equipment/meters are in good working order. (Review the 
manufacturer's instruction manuals for operation and calibration of the instruments to 
be used in the field.) 

D. Refer to the site-specific documentation to locate the wells to be sampled and the 
appropriate staging and decontamination areas. If the amount of known or suspected 
contamination differs significantly between wells, plan to sample the least contaminated 
first. 

E. Coordinate all sampling efforts with the Sample Coordination Facility. 

The remainder of this section contains individual descriptions of field analytical methods for 
measuring temperature, specific conductance, pH, dissolved oxygen, and turbidity. Refer to 
the site-specific documents for details about the number, types, and locations of 
measurements to be made. 

6.1.1 Temperature 

A. Obtain an immersion thermometer or thermocouple. 

B. Ascertain that the field instrument has been calibrated to within ± 1.o·c against a 
thermometer calibrated to National Institute of Standards and Technology. (The 
field instrument Is compared to the reference thermometer at two different 
tem;::»eratures that bracket the temperature range normally measured in the field. 
Calibration must be done at least annually, and whenever the instrument is 
suspected of misuse, damage, or erratic or erroneous readings.) 

C. Read the temperature immediately upon stabilization, and record on the Water 
Quality Sampling Record (Attachment B). 

6.1.2 Specific (Electrical) Conductance 

A. Obtain a specific-conductance meter that is battery operated, equipped with 
temperature compensator, and reads directly in micromhos/cm at 2s·c. This 
meter is recommended to save time in converting resistance values to specific 
conductance and to ensure that the value is read in the field. Record reading on 
the Water Quality Sampling Record. 

B. For all meters, follow the instructions in the manufacturer's operations manual for 
use and calibration of the equipment. 

6.1.3 pH 

A. Obtain a pH meter to be used for field measurements and the appropriate 
operation manual. 
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B. Operate the meter in accordance with the manufacturer's instructions. For 
purposes of this procedure, record pH value to the nearest 0.02 unit, on the Water 
Quality Sampling Record. 

6.1.4 Dissolved Oxygen 

A. Dissolved oxygen may be measured by several methods (dissolved oxygen meter 
or colorimeter). 

B. Follow instructions in the operation manual supplied with the instrument, and 
record the final value of dissolved oxygen concentration to the nearest 0.1 mg/1 on 
the Water Quality Sampling Record. 

6.1 .5 Turbidity 

A. Obtain a turbidimeter (Hach Model 2100, 2100A or acceptable equivalents) 
capable of turbidity measurements (Nephelometric) in conformance with EPA's 
Method 180.1 (EPA 1983). 

B. Operate the equipment in conformance with the manufacturer's instructions and 
EPA's Method 180.1. 

C. Record the results of turbidity testing in the "comments" sections of the Water 
Quality Sampling Record and the Groundwater Stablization Record. 

6.2 Documentation 

A. Obtain a sufficient number of the appropriate ER program field record and instrument 
test forms (refer to Attachments B through E) to record all measurements. Also refer to 
SOP-06.13 and SOP-01.04. 

B. Additional comments may be provided on the Daily Activity Log, refer to SOP-01.04. 

C. Refer to Attachment F, Data Form Completion, for detailed documentation instructions 
for most forms. 

6.3 Postoperation Activities 

A. When the work is completed, or at the end of the day, carefully clean the outside of the 
sampling instruments with a damp disposable towel to remove any visible dirt. Clean 
and decontaminate equipment per SOP-02.07, and replenish supplies. 

B. Restore the site to the presampling conditions and fill open sampling holes as 
described in the site-specific documents. 
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C. Prepare samples and transport according to SOP-01.04, Sample Control and Field 
Documentation. 

D. Return equipment to the equipment manager. Report malfunction, performance 
deviations, or damage. 

7.0 REFERENCES 

The following procedures directly relate to this procedure and should be reviewed before field 
operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 
LANL-ER-SOP-06.01, Purging of Wells for Representative Sampling of Groundwater. 
LANL-ER-SOP-06.13, Surface Water Sampling. 

Bates, R. L. and J. J. Jackson. 1984. "Dictionary of Geological Terms," Third Edition prepared 
by the American Geological Institute, Alexandria, VA. 

Driscol F., 1986. "Groundwater and Wells," Second Edition. Johnson Division, St. Paul, MN. 

EPA. 1983. "Me~hods for Chemical Analysis of Water and Wastes." U.S. Environmental 
Protection Agency document FPA/600/4-79-020. U.S. Government Printing Office, 
Washington, D.C. 

EPA. 1986. RCRA Ground Water Monitoring Technical Enforcement Guidance Document. 
OSWER, U.S. Government Printing Office, Washington, D.C. 

Korte, N., and P. Kearl. 1984. "Procedures for the Collection and Preservation of Groundwater 
and Surface Water Samples and for the Installation of Monitoring Wells." DOE, Grand Junction, 
co. 

U.S. Geological Survey. 1977. 11 Chapter 2- "Groundwater" prepared January 1980 in 
National Handbook of Recommended Methods for Water Data Acquisition. Office of Water Data 
Coordination, U.S. Geological Survey, U.S. Government Printing Office: 1981-341-614/131, 
Washington, D.C. 
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A. Completed Water Quality Sampling Record 

B. Completed Water Quality Stabilization Record 
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C. Completed Daily Activity Log which may include any additional comments or deviations 
from the procedure. 

9.0 ATIACHMENTS 

A. Equipment and Supplies Checklist for Field Analytical Measurements of Groundwater 
Samples 

B. Water Quality Sampling Record 

C. Water Quality Stabilization Record 

D. Data Form Completion 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
FIELD ANALYTICAL MEASUREMENTS OF GROUNDWATER SAMPLES 

For Temperature 

Calibrated, partial-immersion thermometer graduated in O.s·c 
or 1.0· F within the range of o-so·c 
or 

A thermocouple calibrated within ± O.s·c greater than the 
range o-so·c or expected use. 

Manufacturer's operation manual. 

For Specific Conductance 

Specfic conductance meter and the manufacturer's operation 
manual. 

For pH 

pH meter and manufacturer's operations manual. 

Standard pH solution. 

For Dissolved Oxygen 

Colorimeter and manufacturer's operation manual, 

or 

Oxygen meter with sensor and manufacturer's operation 
manual. 

For Turbidity 

Equipment specified in EPA's •Methods for Chemical Analyses 
of Water and Wastes,• Method 180.1 with a range of 0 to 40 
Nephelometric Turbidity Units. 

Forms 

Water Quality Sampling Record 

Water Quality Stabilization Record 

Daily Activity Log 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
FIELD ANALYTICAL MEASUREMENTS OF GROUNDWATER SAMPLES 

(Continued) 

Chain-of-Custody/Request for Analysis Forms 

Sample Collection Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 
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WATER QUALITY SAMPLING RECORD 

Date: ______ _ 
LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL RESTORAnON 
WATER QUALITY SAMPUNG RECORD 

Sheet __ of __ 

Technical Area ____ _ Operable Unit ____ _ 

Site Work Plan:---------------

Signature:-----------------

:····~~····] 

• STICKER HERE i : .................••...........•.. ; 

r··········Afiii············ 
l LAST SAIIPL! 
i STICKER 1EAE 
L ............................... . 

Complete---------

DmeSe~----------

*Initial Groundwmer Depth ___ _ 

Potential of Hydrogen-Jon Activity 

Specific Conductance 

Temperature 

Dissolved Oxygen 

• Groundwmer samples only 

SAMPLE TYPES 

D- Duplicme 

F-Field 

K-Known 

T ·Trip 

R- Replicme 

A • Acid Blank 

·sample Depth ___ _ 

PARAMETER MEASUREMENTS: 

pH 

Ec 
Tmp 

DO 

s.u. 
umhoslcm 

·c 
mg/1 

SAMPLING METHODS: 

D - Depth lntegrmed 
B- Bailer 
c -Coi'J1)0sit8 
G- Grab 
AL • AK Lilt Sampler 

BP • Bladder Pump 
PP - Peristaltic Pump 
SL • Suction Lilt Pump 
SP • SUbmersible Pump 
o -Other 

IJ CHECK HERE IF CONTINUED ON BACK OF THIS SHEET 
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WATER QUALITY SAMPLING RECORD, Continued 

LOS ALAMOS NATIONAL LABORATORY 
Date:------ ENVIRONMENTAL RESTORATION Sheet __ of __ 

WATER QUAUTY SAMPUNG RECORD, Continued 

Operable Unit-----Technical Area-----
Site Work Plan: _______________ _ 

Signature:-----------------

!""~~----~ 
i STICKER HER£ i 
: ...........................•..... ; 

:································: 
i AFFIX , 
1 LAST SAIIU 1 

l...~-~ .. ..t 

~01.. CALCU~(GAL)* 
4 (h,-~)~~ 

SAMPLING INFORMATION 

• Depth of Well(~) (Ft) ---.......... ~+t---

Depth·tE:W~er (h1) (Ft) 

Well Dla~4931---------..,., 
One Bore volu;nef~ ----------' 
Screened Interval (Ft) -~..L~~~e-------
lnstrument(s) Used ..0~ 

G/2 

Withdrawal Devices---------
Filter Size-------------

~:tolD 
v ~r~-+>A::::~~~~~~~~~~~~~~~~-=-

1/ 

CALIB~ INFORMATION 

Datemme of Last Ec Calibration. _______ 1C,.,~l""-- Lot No.----~~ Date ___ _ 
Time of pH Calibration ~Q 
For Standard Solution pH 7, Instrument Reading _____ ~~ion Lot No. Date ___ _ 

pH so~M No.--- Date ___ _ 

pH solutionYii ~ Date ___ _ 

ot?~s 

For Standard Solution pH 4, Instrument Reading ____ _ 

For Standard Solution pH 1 o, Instrument Reading ____ _ 

SHIPPING INFORMATION 

Lab(s) Shipped To: 

Date(s) Shipped: 

Method of Shipment: 
COMMENTS: ____________________________ _ 

fJ CHECK HERE IF CONTINUED ON BACK OF THIS SHEET 
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WATER QUALITY STABILIZATION RECORD 

LOS ALAMOS NATIONAL LABORATORY 
Date: ENVIRONMENTAL RESTORATION Sheet __ of __ 

WATER QUAUTY STABIUZATION RECORD 

Technical Area Operable Unit 

Site Work Plan: 

Signature: 

TOTALVOLU~~ 
TIME WITHDRAWN Ph Ec TEMP COMMENTS 

(Gala) (Bore v~ 
~ (umhoslcm) ("C) 

::;.-- II ~ 
\... lb ... ~'/ 

v~; 
~""' 1 /; rl 
'-/ )'I Ill a; 

·7~ A 1./ 1/ ~ 
/'~(). /~ ,., 

i \:>~ ~ II 
,,~ ~ ~ ~ 

'-'.;C',.y_ ...., 
/A 

'-~ ~ ~ 
l %:> 

IL?..d 
'Ufl:'L' 

I ,.<:-("'\ 
-'""14n 

.... 

Cl CHECK HERE IF CONTINUED ON BACK OF THIS SHEET ER-801'-GI.OII. RO 5111 
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Use an indelible dark ink pen. Make an entry in each blank. For entry blanks for which no data 

are obtained, enter UNK for Unknown, NA for Not Applicable, or NO for Not Done. To change 

an entry, draw a single line through it, add the correct information above it, and date and initial 

the change. For all forms, complete the following information: 

1. Technical Area (TA). Two-digit number indicating the TA in which the sampling is being 

done or sample is being studied. 

2. Operable Unit. Four-digit number indicating the operable unit in which the sampling is 

being done or sample is being studied. 

3. Sample Identification: 

• If the Daily Activity Log addresses only one sample, attach a sticker from the batch of 

stickers that match the sticker number on the sample, and line through the box labeled 

"Attach Last Sample Number Here. • 

• If the Daily Activity Log addresses a sequential number of samples, put the first 

matching sample sticker in the box marked "Firsr and put the last matching sample 

sticker in the box marked "Last.· 

• If sample identifiers used are not sequential, be sure to afi'ix the lowest sample sticker 

number in the left box, record the remaining sample identifie'"£ on the form ano Daily 

Activity Log, and line through the "Last" box. 

4. Log Date and Time. The date and time when the measurement was made, in the following 

formats: 00-MMM-YY (e.g., 01-JAN-88) and the 24-hour clock time (e.g., 0837 for 8:37 

a.m. and 1912 for 7:12p.m.). 

5. Sheet Number. Number all the sheets that are used for this activity, by day or by some 

practical unit. 

6. Weather and Other Comments. Record all other conditions pertinent to the sample 

collection in this section on the Daily Activity Log in SOP-01.04. 

For the specific following forms, complete the additional information as indicated below. 

WATER QUALITY SAMPLING RECORD 

1. Lot Control Number. A two-digit number denoting that a given set of samples should be 

analyzed as a lot or group. (Normally, this number is not assigned by persons in the field 

collecting surface water samples.) 



ATTACHMENT 0, Continued 
LANL-ER-SOP-06.02, RO 

Page 14 of 16 

2. Sample· Type. A one-character code distinguishing the type of sample collected. This 
classification permits the analysis of data for specific groups of samples. The codes are 
identified on the form. 

3. Sampling Method. A two-character code identifying the method used to collect a soil, rock, 
or water sample. The codes are identified on the form. 

4. Well Number. Record number of well sampled. 

5. Comments. Includes preservation method, acidified or nonacidified, type of acid (if acid 
was used to preserve water sample), and any additional information. 

6. Parameter Measurements. The measurements listed below are recorded at the time the 
sample is collected. 

a. Hydrogen-ion Activity--the pH units at the time of collection. 

b. Specific Conductance--The specific conductance of the water sample in micromhos/cm 
in (IJlllhos/cm) at 25°C at the time of collection. 

c. Temperature--The temperature of the water sample in degrees Celsius CC) at the time 
of collection. 

d. Dissolved Oxygen--The dissolved oxygen content of the water sample in mg/1 at the 
time of collection. 

7. Withdrawal Device. The sampling device used to collect the surface water sample. 

8. Filter Size. Size of filter in use. 

9. Thermometer ID. The identification of the thermometer used. 

10. Conductivity Meter I D. The control number and manufacturer of the meter used to measure 
the specific conductance of samples or calibration solutions. 

11. pH Meter ID. The control number and manufacturer of the meter used to measure the pH 
of the samples. 

12. Pump ID. Identification of the pump in use. 

13. Alkalinity Kit ID. Identification and model or serial number of the alkalinity kit used. 

14. Depth of well. Record depth in feet for groundwater sampling. 



15. Depth to water. Record depth in feet for groundwater sampling. 
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16. Well Diameter. Record diameter in feet for groundwater sampling. 

17. One Bore Volume. Calculate volume in gallons using the equation on the form. 

18. Screened Interval. Record in feet. 

19. For a well, include information on the left side of the continuation page. 

20. Instruments Used. The types of instruments used to obtain measurements, monitor air 
quality, or facilitate the cOllection of a sample or test performance. 

21. Calibration Information. After performing the alkalinity titration test and immediately before 
sample collection, record the following information: 

a. Date/Time of Last Ec Calibration. Date and time that the specific conductivity meter 
was last calibrated. 

b. Time of pH Calibration. Time the pH meter was calibrated. 

c. Standard Solution pH Readings. The pH readings are to be recorded as the probe is 
immersed in standard solutions of pH 7.0, 4.0 and 10.0. Include expiration dates and 
lot numbers of the standard solutions. 

22. Shipping Information. Information that includes the date, method, laboratory where the 
samples were shipped, and a comments section. 

23. Comments. Add results of turbidity testing. 

WATER QUALITY STABILIZATION RECORD (Attachment C) 

This form contains data that are collected during well purging. These are described below. 

1. Minimum purge volume. Total volume of well water to be extracted, at a minimum, is three 
to five well volumes before sampling may begin. 

2. Time. The time when a field measurement of purged water was performed in the format 
HH:MM. 

3. Total Volume Withdrawn. Using a bucket or flowmeter, the field sampler will note the 
; 1ber of gallons of water purged from the well at the time tha' - field measurement is 
t<..c .. cln. This entry is cumulative and represents the total volume of water purged before 
sampling may begin. A second column is provided so that the field sampler can equate 
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gallons as bore volumes purged (see equation on page 2 of the Water Quality Sampling 
Record). 

4. pH. The pH readings of water sampled during the purging process. 

5. Ec. The specific conductance readings of water sampled during the purging process in 
JUTlhos/cm. 

6. Temp ("C). The temperature of the water sampled during the purging process. 

7. Comments. Includes preservation method, acidified or nonacidified, type of acid (If acid 
was used to preserve water sample), and any additional information. Add results of 
turbidity testing. 
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1.0 PURPOSE 

This procedure describes the collection of groundwater samples from wells for analysis of 
volatile organic compounds (VOCs), and the selection of equipment and materials to be used in 
this process. 

2.0 SCOPE 

2. 1 Applicability 

This procedure applies to all personnel responsible for obtaining VOC samples for the 
Environmental Restoration program. 

2.2 Training 

The field team leader and the field team member shall be familiar with the objectives of 
VOC sampling and must document that they have read and understand this procedure and 
the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

Sample retrieval systems potentially suitable for the valid collection of volatile organic samples 
are reciprocating piston-type submersible pumps; gear-driven submersible pumps; syringe 
samplers; and bailers (Barcelona 1984; Bennett 1988; Nielsen 1985; EPA 1986; EPA Region IV 
1991 ). Field conditions and other considerations will limit the choice of system. The focus of 
concern must be to provide a valid sample for analysis, one that has been subjected to the least 
amount of turbulence and subsequent aeration possible. Sampling mechanisms capable of 
obtaining samples for VOC analyses are described below: 

A. Reciprocating piston-type submersible pumps. These systems are portable, self-contained, 
and capable of delivery flow rates of 30 gallons per hour at lifts up to 500 feet. The pump 
fits into 2-inch wells, which is the most common monitor well diameter. The flow rate of the 
pump is varied by increasing or decreasing the driving pressure supplied to the pump from 
a compressed air container. The gas driving the pump does not contact the sample being 
purged. 

B. Gear-driven submersible pumps. These pumps are not as complicated or as expensive as 
the bladder pumps. They provide comparab.le samples and are often easier to handle and 
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cleaner than other pumps. More care, however, must be exercised when sampling with 
them because the flow rate is not controllable and there is a greater potential for splashing 
and aeration of the sample. 

C. Syringe samplers. Only a limited number of commercial, syringe-type samplers are 
available (two vendors are lEA and TIMCO). These devices are limited in sample volume 
and are specific to sampling for volatiles. Essentially, they operate with an evacuated 
chamber that is lowered down the well and allowed to fill from the pressure of the water. 
The entire mechanism is then brought to the surface with the sample. The sample can then 
be transferred to a sample vial, or the entire unit may be sent as the sample container, if 
preservation with chemical additives is not desired. 

D. Bailers. The TeflonTM closed top, bottom charging type is the most appropriate bailer to 
collect water samples for volatile analysis. The bottom emptying device with a tap is also 
desirable. Several vendors provide acceptable designs. Generally, bailers can collect a 
representative sample, provided that the sampling personnel use extra care in the collection 
process. 

Construction materials for pumps, bailers, and tubing are limited to stainless steel, TeflonTM, and 
glass. The tendency of organics to leach into and out of many materials makes the selection of 
materials critical for these trace analyses. Plastics such as Tygon, for example, will be avoided. 
There are numerous ways of introducing foreign contaminants into a sample; these must be 
avoided by following strict sampling procedures and using only trained personnel. 

Treatment of the sample with sodium thiosulfate preservative is required only when there is 
residual chlorine in the water. Residual chlorine could cause free radical chlorination and 
change the identity of the original contaminants. 

If floating organics are of concern (as determined by field measurement for floating organics), a 
representative sample cannot be obtained with confidence. 

The sensitivity of the analysis and the fragility of the samples require that all volatile samples are 
collected in duplicate. 

Holding time for the analysis of volatiles is 7 days; vials for volatile organic analysis (VOA) may 
be kept for up to 14 days when preserved with acid. The samples will be shipped to the EM-9 
Sample Coordination Facility (SCF) daily or following each completed sampling effort. The 
bottles must be shipped on their sides to aid in maintaining the airtight seal during shipment. 
Sample shippers (coolers) will be sealed with custody seals. They must also be adequately 
packed and cooled to ensure that they arrive intact. Refer to SOP-01.03, Handling, Packaging, 
and Shipping of Samples for further instructions. 

5.0 EQUIPMENT 

Equipment required to implement this procedure is listed in Attachment A. 
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A. Assemble the equipment and supplies listed in Attachment A. Ensure the proper operation 
of all sampling equipment. If any equipment requires calibration, be sure to record this 
information on the Daily Activity Log (SOP-01.04, Sample Control and Field 
Documentation). 

B. Coordinate the sampling effort with the SCF. The SCF will give guidance regarding sample 
containers, preservation, and shipment to the SCF. 

c. Locate monitor wells to be sampled and establish an appropriate decontamination area. 
Select the staging area and areas for managing purged water and expendable sampling 
materials. Provide barricades to public access or intrusion by non-essential personnel. 

D. Decontaminate all sampling equipment before taking the first sample and between sampling 
intervals, in accordance with SOP-02.07, General Equipment Decontamination. 

E. Purge we before sampling, as specified in SOP-06.01, Purging of Wells for 
Representative Sampling of Ground Water. Ensure that the wells were not pumped dry and 
that flow was at rates too low to cause turbulence in the formation. 

F. Perform other sampling tasks as specified in SOP-06.02, Field Analytical Measurements on 
Ground Water Samples before collecting volatile samples. 

G. Determine if there is residual chlorine in the water to be sampled. If there is residual 
chlorine, treat the sample vials with a crystal of sodium thiosulfate before sample collection 
(SOP-01.02, Sample Containers and Preservation). 

H. Determine contamination levels of wells. Monitor wells should be sampled from least to 
most contaminated to reduce the possibility for cross-contamination. 

I. Collect VOC samples using the most appropriate sampling mechanism. 

J. If a pump is used for sampling, follow the instructions for the specific pump. If a syringe is 
used, follow these steps: 

1. If necessary, evacuate the syringe and lower the sampling device to just below the well 
screen. 

2. Remove the constriction from the device and allow the syringe to fill with sample, 
applying slight suction. 

3. Bring unit to the surface. If necessary, transfer the sample to vials. 
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1. Spread new plastic sheet on the ground around the wellhead, inside a secure, 
delineated zone, to establish a clean working area. 

2. Decontaminate all sampling equipment per SOP-02.07. 

3. Cool the bailer and sample containers before use to approximate the groundwater 
temperature. Avoid exposing them to direct sunlight. 

4. Lower the Teflon™ closed top, bottom charging bailer into the water column slowly, 
noting the depth. Stop when the bailer reaches the well's screened interval. 

5. Slowly recover the bailer; either retrieve the bailer, using a reel to collect the cable, or 
collect the cable in a cleaned stainless steel bucket. 

6. Use the bailer's bottom discharge tube (Teflon™) to fill the 40-ml vials by slow drainage. 

7. Repeat step 5 as necessary to acquire sufficient sample quantities. 

8. The vials (40-ml) should be competely filled to prevent volatilization, and extreme 
caution should be exercised when filling a vial to avoid any turbulence which could also 
produce volatilization. The sample should be carefully poured down the side of the vial 
to minimize turbulence. As a rule, it is best to gently pour the last few drops into the 
vial so that surface tension holds the water in a "convex meniscus." The cap is then 
applied and some overflow is lost, but air space in the bottle is eliminated. After 
capping, tum the bottle over and tap it to check for bubbles. If any bubbles are present, 
repeat the procedure once. If a second try is required, use a new sample container. 
When collecting water samples for purgeable organic compounds, duplicate samples 
should always be collected from each location. 

Water samples to be analyzed for purgeable organic compounds should be stored in 
40-ml septum vials with screw cap and Teflon™-silicone disk in the cap to prevent 
contamination of the sample by the cap. The disks should be placed in the caps 
(Teflon™ side to be in contact with the sample) by the sample container vendor before 
the beginning of the sampling program. 

9. After each use, the sampling equipment must be decontaminated in accordance with 
SOP-02.07. 

10. A sampling blank should be acquired periodically to test the decontamination 
procedure's efficiency. 

11. A trip blank of distilled deionized water should be carried throughout the sampling, 
preservation, and shipping process. 
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For each sample collected, initiate a Sample Collection Log, Chain-of-Custody/Request for 

Analysis form, and affix a Sample Label to the sample container. SOP-01.04, Sample 

Control and Documentation, contains copies of the forms and labels and instructions for 

completing them. 

6.2 Postoperation Activities 

A. If decontamination of sampling equipment is necessary, decontaminate as instructed in 

SOP-02.07, General Equipment Decontamination. 

B. Make sure all wells are properly labeled and the location ID is readily visible on the 

protective casing. Make sure all samples are properly labeled. 

C. Prepare samples and transport them to the SCF according to SOP-01.02, SOP-01.03, 

and SOP-01.04. 

D. The field team leader will contact the SCF (EM-9) to ensure that samples arrived safely 

and instructions for sample analyses are clearly understood. Record this information 

on the Daily Activity Log. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 

before packaging, labelling, and shipping samples: 

LANL-ER-SOPs in Section 1.0, General Instructions. 

LANL-ER-SOP-02.07, General Equipment Decontamination. 

LANL-ER-SOP-06.01, Purging of Wells for Representative Sampling of Ground Water. 

LANL-ER-SOP-06.02, Field Analytical Measurements on Ground Water Samples. 

Barcelona, M. J., J. A. Helfrich, E. E. Garske, and J.P. Gibb. 1984. "A Laboratory Evaluation of 

Groundwater Sampling Mechanisms." Groundwater Monitoring Review, Spring 1984: 32-41. 

Barcelona, M. J., J. A. Helfrich, and E. E. Garske. 1985. "Sampling Tubing Effects on 

Groundwater Samples." Analy. Chern. 57:460-63. 

Bennett, Robert Co. 1988. " Operation Manual for the Bennett Sampling Pump." Amarillo, TX. 

DOE. 1985. "Field Technical Representative Manual." 2nd ed. U.S. Department of Energy, 

Uranium Mill Tailings Remedial Action Project Office, Albuquerque Operations Office document, 

June 1985. Albuquerque, NM. 
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EPA. 1981. "Manual of Groundwater Quality Sampling Procedures." U.S. Environmental 
Protection Agency report EPA-600/2-81-160. Washington, D.C. 

EPA. 1982. "Handbook for Sampling and Sample Preservation of Water and Wastewater," 
U.S. Environmental Protection Agency report EPA-600/4-82-029. Washington, D.C. 

EPA. 1985. "Practical Guide for Groundwater Sampling.: U.S. Environmental Protection 
Agency report EPA/600/2-85/1 04, September 1985. Washington, D.C. 

EPA. 1986. "RCRA Ground Water Monitoring Technical Enforcement Guidance Document." 
OSWER, Washington, D.C. 

EPA Region IV, 1991. "Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual Environmental Services Division." Athens, GA. 

Nielsen, David M., and Gillian L. Yeates. 1985. "A Comparison of Sampling Mechanisms 
Available for Small-Diameter Groundwater Monitoring Wells." Groundwater Monitoring Review, 
Spring 1985: 83-99. 

8.0 RECORDS 

The following records are generated as a result of this procedure: 

A. Completed Daily Activity Log including any deviation or other pertinent information 

B. Completed Chain-of-Custody/Request for Analysis Form 

C. Completed Sample Collection Log including any deviation or other pertinent information. 

9.0 ATTACHMENTS 

A. Equipment and Supplies Checklist for Sampling Volatile Organics. 
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FOR SAMPLING VOLATILE ORGANICS 

TeflonTM stainless steel bladder pump 

ATTACHMENT A 
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TeflonTM stainless steel gear-driven submersible pump 

Syringe sampler; stainless steel, TeflonTM, or glass 

TeflonTM bailer (closed top, bottom charging) 

TeflonTM or other chemically inert tubing 

Fittings for pump 

40-ml amber glass vials; TeflonTM-Iined septa 

Hach® field kit for chlorine (optional) 

Na2S20 4 crystals 

Foam sleeves, coolers, and Blue Ice (or equivalent) 

Stainless steel cable, reel, and tripod (if needed) 

Air compressor or bottled nitrogen 

Plastic sheet 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis Forms 

Sample Collection Logs 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 

Any additional supplies listed in associated 

procedures, as needed 
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SAMPUNG COMMERCIAUMUNICIPALJDOMESTIC WELLS 

1.0 PURPOSE 

This procedure describes methods for sampling commercial, municipal, and domestic water 
supply wells. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to field team members involved in sampling commercial, 

municipal, and domestic wells for the Environmental Restoration program. 

2.2 Training 

The field team leader and field team members should be familiar with the objectives of 

sampling commercial, municipal, and domestic wells and must document that they have 

read and understand this procedure and all of the procedures in Section 1.0, General 

Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

Water samples may be collected from industrial, public, and private water supply wells to 

support the site characterization of a facility (EPA 1986). Specific sampling protocols must be 

considered on an individual basis; each well may be completed into different aquifers, or parts of 

aquifers, will have a different pump, construction material, pipe, and access point for sample 
collection. The water samples collected are to be representative of the water aquifer within a 

given segment of the distribution system and potentially representative of the aquifer in which 

the well was installed. Consult the site-specific documentation for specific instructions for each 
well. 

In most instances, details concerning installation and development of these wells will be 
incomplete. Because n'on-inert materials in the well and distribution systems can alter the 
chemistry of the sample, it is important to collect the sample as close to the wellhead as 

possible (EPA Region IV 1991). Following properly documented field procedures will ensure 

that privately owned wells do not become damaged or contaminated through sampling activities. 

Representative water samples must be taken from a discharge pipe or water faucet located near 

the supply well. Under no circumstances will the field technician pull a pump or insert a 
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sampling device directly into a well unless directed by or with documented approval from the 
field team leader and property owner. 

Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 
equipment to be used. 

5.0 EQUIPMENT 

See Attachment A, Equipment and Supplies Checklist, for a list of equipment used in this 
procedure. 

6.0 PROCEDURE 

For collection of groundwater from public and private water supply wells, proceed as outlined 
below. 

6.1 Preliminary Activities 

A. Assemble the equipment and supplies listed In Attachment A. Ensure the proper 
operation of all sampling equipment. If calibration is required, record calibration 
information on the Daily Activity Log in SOP-01.04. 

B. Notify the analytical laboratory of sample types, the approximate number of samples, 
and the approximate arrival date. Coordinate all sampling efforts with the Sample 
Coordination Facility. 

C. Contact the carrier that will transport samples to obtain information on regulations and 
specifications. 

D. Contact the well owner and set up a time to collect water samples and perform field 
chemistry measurements. If possible, arrange for commercial, municipal, and domestic 
wells to be sampled before the monitor wells. 

E. If possible, discuss your activity with the well owner and set up the sampling vehicle in 
a location that will not inconvenience area residents. Also, discuss with the well owner 
how the purge/wastewater can be disposed of in accordance with SOP-01.06, 
Management of RFI-Generated Waste. 

F. Decontaminate all sampling equipment before taking the first sample and between 
sampling intervals in accordance with SOP-02.07, General Equipment 
Decontamination. 
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G. Select a discharge pipe or faucet closest to the well for sampling or direcUy from the 

well, if possible. 

H. Determine if the discharge pipe or water faucet is on a water treatment system of some 

type (water softener, for example). Note this in the comments section of the 

Groundwater Quality Sampling Record (refer to SOP-06.02, Field Analytical 

Measurements on Groundwater Samples). 

I. If possible, take a water level measurement as instructed in SOP-07 .02, Fluid Level 

Measurements. For Laboratory supply wells, record the airline pressure or transducer 

readout. 

J. If the well is documented, well completion data will have been recorded and can be 

obtained. Calculate the bore volume as described in SOP-06.01, Purgl.ng of Wells for 

Representative Sampling of Groundwater. 

6.2 Sampling Procedures 

A. Detach aerators, strainers, or sink hose attachments prior to sampling. 

B. Connect the appropriate sampling apparatus (cleaned tubing, connectors, and flow

through bath) to the discharge pipe. Remember that the sample should be collected as 

close as possible to the source, and directly from the wellhead when feasible. 

C. Set up and calibrate the equipment. Calibration information must be recorded on the 

Daily Activity Log. 

D. Begin withdrawing water from the well. If possible, run the water for at least 10 min to 

ensure that pipes have been thoroughly flushed. If this is not possible, purge the well 

as specified in SOP-06.01. 

E. Perform field measurements according to SOP-06.02, Field Analytical Measurements 

on Groundwater Samples. 

F. Collect water samples according to SOP-01.02, Sample Containers and Preservation, 

and SOP 06.03, Sampling for Volatile Organics. 

6.3 Documentation 

For each sample collected, initiate a custody record on the Chain-of-Custody/Request-for

Analysis forms and affix a Water Sample Identification Label to the sample container. SOP-

01.04, Sample Control and Field Documentation, contains copies of the forms and labels 

and instructions for completing them. Supply well documentation must be entered on a 

Well Completion Information form, per SOP 05.01. 
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Whenever a well is purged or sampled, record all field measurements and chemistry 
determinations on either the Groundwater Level or the Groundwater Levels and Gasoline 
Thickness Data forms, aS well as the Groundwater Quality Sampling Record form. Copies 
of these forms and instructions for completing them are provided in SOP-07 .02, Fluid Level 
Measurement, and SOP-06.02, Field Analytical Measurements on Groundwater Samples, 
respectively. 

6.4 Postoperation Activities 

A. Make sure all survey or sampling locations are properly staked and the location ID is 
readily visible on the location stake. 

B. Prepare samples and transport according to SOP-01.04 Sample Control and Field 
Documentation, SOP-01.02 Sample Containers and Preservation, and SOP-01.03, 
Handling, Packaging, and Shipping of Samples. 

C. Contact the analytical laboratory to ensure that samples arrived safely and instructions 
for sample analyses are clearly understood. 

D. If decontamination of sample containers is necessary, decontaminate according to 
SOP-02.07. 

7.0. REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before sampling commercial, municipal, and domestic wells: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field 
LANL-ER-SOP-05.01, Monitor Well Construction. 
LANL-ER-SOP-06.01, Purging of Wells for Representative Sampling of Ground Water. 
LANL-ER.SOP-06.02, Field Analytical Measurements on Ground Water Samples. 
LANL-ER-SOP-06.03, Sampling for Volatile Organics. 
LANL-ER-SOP-07 .02, Fluid Level Measurement. 

EPA, 1986. •RCRA Ground Water Monitoring Technical Enforcement Guidance Document. • 
OSWER, Washington, D.C. 

EPA Region IV, 1991. ·environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual Environmental Services Division. • Athens, GA. 
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A. Completed Daily Activity Log that includes (if alternate forms are not available): 

• Groundwater Level 
• Groundwater Quality Sampling Record 
• Deviations (if applicable) 
• Any other pertinent information. 

B. Completed Chain-of-Custody/Request for Analysis Form 

9.0 ATTACHMENTS 

A. Equipment and Supplies Checklist for Sampling Commerciai/MunicipaVOomestic Wells 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
SAMPLING COMMERCIAUMUNICIPAUDOMESTIC WELLS 

Teflon,. tubing 

Pump fittings 

Water level probe 

Calibrated bucket 

Stopwatch 

Sample containers and preservatives 

Foam sleeves, vermiculite coolers, and Blue Ice 
(or equivalent) 

Plastic sheet 

Daily Activity Log 

Chain-of-Custody/Request-for-Analysis Forms 

Sample Collection Log 

Variance Log 

Custody Seals 

Unique Sample -Stickers 

Sample Labels 

Any additional supplies listed in associated 
procedures, as needed 
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1.0 PURPOSE 
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This procedure defines the equipment and proper method for sampling soil water. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to the operation of soil water samplers (lyslmeters) for the 
Environmental Restoration Program. 

2.2 Training 

The field team leader is responsible for monitoring the proper implementation of this 
procedure. Field team members using this procedure should be familiar with the objectives 
of the program, including sample collection, preservation and handling, and must document 
that they have read and understand this and the procedures in Section 1.0, General 
Instructions. 

3.0 DEFINITIONS 

A. Drilling string: The string of pipe that extends from the bit to the driving mechanism that 
serves to carry the mud down the borehole and to rotate the bit. 

B. Split-spoon sampler: A hollow, tubular sampling device driven by a weight below the drill 

stem to retrieve soil samples. 

C. Unsaturated hydraulic conductivity: A coefficient describing the rate at which a fluid can 
potentially move through a permeable, unsaturated medium (EPA 1986a). 

D. Vadose zone: The partially saturated zone between the surface and the water table. 

4.0 BACKGROUND AND/OR CAUTIONS 

Soil water samplers, or lysimeters, are used to sample water in the vadose zone. The lysimeter 
applies pressure to the vadose zone, which mobilizes pore water partially filling soil particle 
interstices. Once the water is mobilized it will move toward and will collect in the sampling 
vessel of the lysimeter. If present, contamination generally is mobilized along with the water 
and can be detected as constituents of the pore water. 

Three common types of lysimeters are available: vacuum, pressure-vacuum, and high-pressure
vacuum. Selection of the appropriate lysimeter is based on the target sampling depth. The 
vacuum lysimeter is designed to sample from 0 to 6 feet; the pressure-vacuum lysimeter is 
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designed to sample to 50 feet; and the high-pressure-vacuum lysimeter is designed to sample 

greater depths. Soil water samples may be obtained from shallow depths with a hand pump 

and from greater depths with pressurization by an inert gas such as nitrogen. Lysimeters can be 

installed singly or in clusters of one or more at varying depths. The site-specific work plan will 

define the types of lysimeters and the sampling locations and depths. 

Lysimeters may be installed in a variety of subsurface environments and soil types. Lysimeters 

are most efficient in unconsolidated granular soils ranging in particle size from coarse sand to 

silt. Lysimeters may not perform efficiently in clay soils. Pore pressures in clay may be great 

enough to significantly reduce transport of soil water. This is a problem for two main reasons: 

( 1 ) the volume of the sample may not be adequate for metals analysis, and (2) the time required 

to collect adequate volume for volatile organic analysis may exceed the holding time. Another 

limiting factor for lysimeters is that the sample vessel may become clogged by fine particles or 

the waste type may cause bacteria or a chemical precipitate to form. 

A variety of drilling methods may be used to achieve the desired depth for lysimeter installation. 

However, drilling methods employing fluids should not be used. Borehole integrity must be 

maintained, and the drilling method should be chosen accordingly. 

The sampling devices can be damaged as a result of intrusion by people, wildlife, livestock, or 

mechanical equipment. Fencing around the site may be necessary. Do not cover the surface 

area directly above the samplers in a way that interferes with the normal percolation of soil 

moisture down to the depth of the soil water sampler. 

Site workers preparing for field operations should read and understand the procedures outlined 

in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 

refer to site-specific Operable Unit Health &.ld Safety plans for the particular health and safety 

equipment to be used. 

5.0 EQUIPMENT 

Refer to the equipment list in Attachment A. 

6.0 PROCEDURE 

A. Assemble the equipment and supplies. Ensure the proper operation of all sampling 

equipment. 

B. Coordinate all sampling efforts with the Sample Coordination Facility. 

C. Lysimeters are generally packaged in protective plastic by the .manufacturer; therefore, a 

distilled water rinse is sufficient. (These procedures may vary according to manufacturer's 

specifications.) Harsh chemicals may damage the equipment. 
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A. After the hole has been drilled, immerse the porous ceramic cups of the soil water 
samplers in distilled water until saturated (approximately 1 hour). Use distilled water to 
thoroughly flush the sampler cup before installation. The porous cup must be saturated 
when installed. 

B. Determine the length of access tubes (1/4-inch TeflonTM tubing). Two lengths of access 
tubes are required. 

1. Connect discharge and internal collection tubing. 

2. The pressure vacuum tube should protrude to approximately 1/2 inch above the 
ceramic plug. 

C. Leave tubing sticking above the polyvinyl chloride (PVC) cap, and identify the tubes by 
function. Wrap all threaded connections with TeflonTM tape as a sealant. 

6.2 Installation of Soil Moisture (Water) Sampler 

Once the lysimeter has been assembled, install the sampler into the drilled or bored hole. 
The porous ceramic cup must be kept in tight contact with the soil during drilling so that soil 
moisture can readily move from the soil to the lysimeter. Select either of the following 
methods based on the drilling method used: 

A. Hollow-stem auger drilling (SOP-04.02, Hollow-Stem Auger) 

1. Install the lysimeter through the hollow stem while the auger is in the ground. 

2. Terminate augering and use a split spoon (3-inch outside diameter (00]) to knock 
the plug out of the bottom of the auger to collect the final foot of material 
approximately 1 ft above the desired depth of instrument installation. 

3. After completion of the boring, add about a 1-inch layer of slurry silica flour (200-
mesh silica flour), using distilled water, to the bottom of the borehole. 

4. Install the lysimeter so that it rests directly on the silica flour. 

5. Add a 2- to 4-inch layer of slurry to the hole, enveloping the ceramic tip of the 
instrument. 

6. Add about 1 ft of moist, 50-mesh quartz sand. 

7. Retract the auger 3 to 4 ft and gently tamp the sand with a 1-inch-diameter rod or 
tremie pipe inserted through the hollow stem. Use the tamping rod to keep the 
instrument seated as the auger string is retracted. 
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8. Add 50-mesh sand and tamp with the rod in intervals of 1 to 2 ft. until the sand 

covers the silica flour and the auger is completely withc:trawn. 

B. Air rotary drilling (SOP-04.04, Rotary Drilling) 

1. Install the lysimeter in the open borehole after the drilling string is removed. 

2. Terminate drilling at the desired depth of instrument installation. 

3. Withdraw all drill pipe and bit from the borehole and continue as for hollow-stem 

auger drilling. 

6.3 Final Installation 

A. After inspection, place a bentonite seal above the sand. The bentonite seal is shown in 

Attachment C. 

B. After installing the bentonite seal, backfill the borehole to the ground surface. If the 

sampler is being installed at a site known to be uncontaminated, native soil previously 

removed from the hole may be used as backfill. If there is any possibility of introducing 

contaminated soil or tailings into the borehole, use clean, well-graded sand as backfill. 

C. Proceed with backfilling to approximately 1 0 ft below the land surface. In holes less 

than 10ft deep, reduce the amount of backfill as appropriate. 

D. Backfill the remainder of the borehole with a bentonite/sa.,d seal. Bentonite mt: .,,., 

mixed with native soil only at uncontaminated sites. 

E. As soon as practical after installation, have the field technician use the pressure

vacuum pump to extract the slurry water that was introduced with the silica flour and 

silica sand (Attachment D). Continue purging until the same quantity of water that was 

used to prepare the slurry has been removed. Collect a soil moisture sample after the 

purging has been completed, as shown in Attachment E. 

F. Sink a steel protective casing into the bentonite soil plug, surrounding the soil water 

sampler vacuum tubes. 

G. A casing is a mild steel pipe with a 6-inch diameter. The casing should extend 

approximately 2 ft into the plug and rise above the land surface about 1 ft. The top of 

the pipe should be filled with a hinged cap. 

H. Protect the soil water sampler from possible damage by vehicular traffic or grazing 

livestock. Surround the protective casing with barrier posts to protect the location if 

appropriate. 
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A vacuum applied within the soil water sampler causes moisture to move from the soil 
through the porous ceramic cup into the sample bottles. Because the rate at which a 
sample is collected is a function of the unsaturated hydraulic conductivity of the soil and the 
amount of vacuum that is created, the time required to collect a sample may vary. 
Generally, a vacuum of 50 to 80 centibars is sufficient to collect a sample in a few hours. 
However, under conditions of low conductivity or low moisture content in the soil, several 
days or weeks may be required to collect a sample. Because it is usually impossible to 
collect enough sample for a complete analysis, the order in which the constituents are 
analyzed must be prioritized, as follows: 

1. Volatile organic compounds 

2. U(1 ), Mo(2), As(3), Ba(4), Cd(5), Cr(6), and Pb(7) 

3. All others 

NOTE: Numbers in parentheses indicate the order of analysis within the group. The 
operable unit project leader may establish a different set of priorities for analysis. 

Samples collected may be hazardous. Wear disposable surgical gloves when collecting 
samples. Avoid splashing the liquid in eyes or on clothes. Additional decontamination 
precautions are outlined in SOP-02.07, General Equipment Decontamination; and SOP-
02.08, Personnel Decontamination. 

A. To collect a sample, close the pinch clamp on the discharge access tu~e and connect 
the vacuum port of the pressure-vacuum pump to the pressure-vacuum access tube. 
Vacuum is applied until approximately 60 centibars is created with the sampler, as read 
out on the gauge connected to the pump (Attachment D). 

B. Securely close the pinch clamp on the pressure-vacuum access tube to seal the 
sampler under vacuum. Allow the sampler to set for a period of time under vacuum. 

C. To recover a soil water sample, attach the pressure-vacuum access tube to the 
pressure port on the pump. Place the discharge access tube in a small, clean 
collection bottle and open both pinch clamps. Develop enough pressure within the 
sampler to force the collected water out of the sampler and into the collection bottle (as 
shown in Attachment F). 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Sample Collection Log, Chain-of-Custody/Request for Analysis form, and a Sample 
Label affixed to the sample container (refer SOP-01.04). 
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Before field measurements are taken, samples may need to be filtered. If more than 

500 ml is available, a large filtering system may be used; otherwise, a syringe/filter 

system must be used. When applicable, follow the SOP-10.02, Portable Gas 

Chromatography for Field Screening of Volatile Organic Compounds. Procedures 

specific to collecting soil water samples are described below: 

1. Large filtering system 

a. Disassemble the filter apparatus and discard the old filter. Thoroughly rinse in 

distilled water all surfaces that come in contact with the sample. 

b. With clean gloves, install a new filter, touching it only along its perimeter. Do 

not allow dirt or dust to blow onto the cleaned apparatus or filter. Reassemble 

the apparatus. 

c. Before taking any samples, run a few milliliters of sample water through the 

filter. 

d. Fill the sample bottles through the filter. Do not allow dirt or dust to blow into 

bottles or bottle caps. 

2. Syringe/filter system 

a. Fill the syringe with sample by drawing sample into syringe with the plunger. 

b. Connect a new syringe filter to the base of the syringe and force sample 

through the filter into a clean sample bottle by depressing the syringe plunger. 

c. Repeat the above steps until all samples have been filtered. 

d. Discard the used syringe and filter. 

B. Preservation 

1. If sample volume is less than 250 ml, acidify the sample. Add nitric acid (HN0:3) in 

sufficient volume to lower the pH of the sample to approximately 2.0. The pH of 

some soil water samples may be less than 2.0 without being acidified. If sample 

volume is more than 250 ml, put the next 150 ml into a bottle unacidified. Consult 

SOP-01.02, Sample Containers and Preservation, for further instructions. 
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2. Note the amount and type of preservative on data forms. Check the pH of the 
sample with pH paper to ensure that sufficient acid has been added. Once the 
appropriate acid has been added, seal sample bottles with electrical tape. 

6.6 Obtaining Field Measurements 

A. Record all field measurements and comments on the Soil Water Sampling Field Data 
form (Attachment B). Fill out the form as described in Attachment H. Additional 
comments should be noted in the Daily Activity Log form presented in SOP-01.04. 

B. After the samples have been collected, measure and record pH, specific conductance, 
Eh, temperature, alkalinity, and dissolved oxygen using the instructions provided in 
SOP-06.02, Field Analytical Measurements of Groundwater Samples. The field 
measurements will be recorded directly onto the Soil Water Sampling Field Data form 
(Attachment B). 

Because some sample loss will occur during testing, take measurements only if 500 ml 
or more are collected. Do not perform alkalinity tests unless the pH of a sample is 
greater than 4.5. Guard against cross-contamination. 

C. After completing the field measurements, record the number of sample containers 
collected in the middle of the Soil Water Sampfing Field Data form. Describe sample 
collection by volume (1 liter, 500 ml, 250 ml, or other specified volume) and by 
preservation method (nonacidified or acidified) and add the respective amount of acid 
(in milliliters) to each acidified container for sample preservation requirements. 

6. 7 Postoperation 

A. Ensure that all equipment is accounted for, decontaminated, and ready for shipment. 

B. Restore the site to presampling conditions. 

C. Make sure all soil water sampling locations are properly staked and the location ID is 
readily visible on the location stake. 

D. Prepare samples and transport. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
prior to sampling: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field 
LANL-ER-SOP-04.02, Hollow-Stem Auger. 
LANL-ER-SOP-04.04, Rotary Drilling. 
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LANL-ER-SOP-06.02, Field Analytical Measurements of Groundwater Samples. 

LANL-ER-SOP-10.02, Portable Gas Chromatography for Field Screening of Volatile Organic 

Compounds. 

Allmaras, R. R. 1965. ·Methods of Soil Analysis. • Agronomy Monograph No. 9, pt. 1: 24-42. 

Am. Soc. Agronomy, Madison, Wisconsin. 

EPA 1986a. RCRA Ground Water Monitoring Technical Enforcement Guidance Document. 

OSWER, Washington, D.C. 

EPA 1986b. Test Methods for Evaluating Solid Waste, Third Edition, Vol. II. EPA Publication 

No. SW-846. OSWER, Washington, D.C. 

Krumbein, W. C., and F. A. Graybill. 1965. An Introduction to Statistical Models in Geoloay, 

171-181. McGraw-Hill Book Company, New York. 

8.0 RECORDS 

A. Completed Soil Water Sampling Field Data Form. 

B. Include all field notes and other pertinent data on the Daily Activity Log presented in SOP-

01.04. 

9.0 ATTACHMENTS 

A. Equipment and Supplies Checklist or Soil Water Samples 

B. Soil Water Sampling Field Data 

C. Soil Water Sampler Installation Showing Bentonite Seal 

D. Soil Water Sampler Installation Showing Pressure-Vacuum Assembly 

E. Purging of Slurry Water with Soil Sampler 

F. Collection of Soil Water Samples 

G. Soil Water Sampler Installation 

H. Data Form Completion 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
SOIL WATER SAMPLES 

Complete lysimeter assembly, PVC Schedule 
40 or Schedule 80 

Porous ceramic cup(s) 

Ceramic plug(s) 

Body tube, PVC 

1/4-inch-diameter Teflon'IM tubing 

TeflonTM tape 

Vacuum pump 

Pinch clamps 

4-inch auger 

3/16-inch-ID x 1/8-inch wall neoprene tubing 

Tamping rod 

Distilled water 

Bentonite pellets 

pH paper 

Sample containers and preservatives 

pH meter 

Alkalinity test kit 

Thermometer 

Filter assembly 

0.45-micron filters 

Nitric acid (HNOa) 

Soil Water Sampling Field Data Forms 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR 
SOIL WATER SAMPLES (Continued) 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis forms 

Sample Collection Logs 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 

Any additional supplies listed in associated 
procedures, as needed. 



Date: _____ _ 

SOIL WATER SAMPLING FIELD DATA 

LOS ALAMOS NAnONAL LABORATORY 

ENVIRONMENTAL RESTORATION 
SOIL WATER SAMPUNG FIELD DATA 

ATTACHMENT B 
LANL-ER-SOP-06.05, RO 

Page 12 of 19 

Sheet __ of __ 

Operable Unit-----Technical Area ____ _ 

Site Work Plan: ______________ _ r··-~~····1 
i STICKER HERE i 

Signature: _______________ _ : ................................. ! ~ ................................. : 

FINAL FIELD VALUES: 

Ec (umhostcm) ------.~-""'---++----

Eh (mvolts) ____ ___::.t:..--~;;..o::.---

Temp ("C) --------+1------:::o~ 

Alkali~! CaCoa) --------7~d-I
Dissolved-6~t'll1WI) -------H-

Volume Sample Collected--------
Vacuum applied _________ _ 

Location Deflct1Jtion ---------

lt&pRslze 
NUMBER OF o~;ER 

CONTAINERS 500 ~~ 

----- jf:J:!QIFIEO VOLACIDimll 

COLLECTED: 250 ml ~1? 
06'ry, SPECIFY OTHERS: 

COMMENTS: ------------~-~....JrtJj;llo,~,.----------

IJ CHECK HERE IF CONTINUED ON BACK OF THIS SHEET Ef1.801'.01.01. AO 51111 
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SOIL WATER SAMPLER INSTALLATION SHOWING BENTONITE SEAL 

' -
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~ J TAW, 101&. 
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II • 
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TAM_. 101\ 
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SOIL WATER SAMPLER INSTALLATION SHOWING PRESSURE-VACUUM 
ASSEMBLY 

IHt• LD. a til• W&"" MIO,.I ... T~l TWO 1• 
(WINI~WJ ~TMI aco·o •oa I.&CM 
I&MniR 

,_IIIUIII•VACUW MAMO PWfl. 
WltM iMI 't ACWM DIAL IAUGI 
AOAPTIR MO"N1ID 011 PUIW 

· ... . .. , .... 
... . . . . . ~ 

....... ~':::. 

.· ......... ... 

··:· 

.. . .· . .. 
• 0 • = .. :· 

"• .. 
,.lll"ai•¥ACUUM IOL . · 
WAf&a IAM'I\IR 

.. . . 

.. 



ATTACHMENT E 
LANL-ER-SOP-06.05, RO 

Page 15 of 19 

PURGING OF SLURRY WATERWITH SOIL SAMPLER 

Ht 

r ucuuw 'o"' 

'INCM CLAY' CI.OUD r (OIIC"AAGI A~C&U TUIU 
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COLLECTION OF SOIL WATER SAMPLES 

,. ... u ... , •• , ~-..-. 
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DATA FORM COMPLETION 
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Use an indelible dark ink pen. Make an entry in each blank. For entry blanks for which no data 

are obtained, enter UNK for Unknown, NA for Not Applicable, or NO for Not Done. To change 

an entry, draw a single line through it, add the correct information above it, and date and initial 

the change. For all forms, complete the following information: 

1. Technical Area (TA). Two-digit number indicating the TA in which the sampling is being 

done or sample is being studied. 

2. Operable Unit. Four-digit number indicating the Operable Unit in which the sampling is 

being done or sample is being studied. 

3. Sample Identification: 

• If the Daily Activity Log addresses only one sample, attach a sticker from the batch of 

stickers that match the sticker number on the sample, and line through the box labeled 

•Attach Last Sample Number Here.• 

• If the Daily Activity Log addresses a sequential number of samples, put the first 

matching sample sticker in the box marked •Firsr and put the last matching sample 

sticker in the box marked •Last. • 

• If sample identifiers used are not sequential, be sure to affix the lowest sample sticker 

number in the left box, record the remaining sample identifiers on the form and Daily 

Activity Log, and line through the ·Lasr box. 

4. Log Date and Time. The date and time when the measurement was made, in the following 

formats: 00-MMM-YY (e.g., 01-JAN-91) and the 24-hour clock time (0837 for 8:37 a.m. 

and 1912 for 7:12p.m.). 

5. Sheet Number. Number all the sheets that are used for this activity, by day or by some 

practical unit. 

6. Weather and other comments. Record all other conditions pertinent to the sample 

collection in this section on the Daily Activity Log presented in SOP-01.04. 

7. Volume Sample Collected (ml). The amount of sample collected recorded in milliliters. 

8. Vacuum Applied. Record the vacuum applied to the soil water sampler to collect a sample 

in centibars. 

9. pH. The pH of the water sample at the time of collection. 
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10. Ec (J.U11hos/cm). The specific conductance of the water sample in micromhos/cm at the time 
of collection. 

11. Eh (Mvolts). The redox potential of the water sample in millivolts at the time of collection. 

12. Temp. ("C). The temperature of the water sample in degrees Celsius at the time of 
collection. 

13. Alkalinity (mg/1 CaCo3). The alkalinity of the water sample in milligrams per litertc at the 

time of collection. 

14. Dissolved Oxygen. The dissolved oxygen content of the water sample in milligrams per liter 

(mg/1) at the time of collection. 

15. Location Description. Approximate location of soil water sampler with respect to some 
known geographic location. 

16. Nonacidified. Number of sample containers filled using the specified field preparation 

method. 

17. Acidified. Number of sample containers filled using the specified field preparation method. 

18. Vol Acid (ml). Volume of acid in millileters (ml). 

19. Specify Others. Any other types of sample containers filled. 
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TENSIOMETER (SOIL SUCTION MONITOR) INSTALLATION AND MEASUREMENT 

1.0 PURPOSE 

This procedure defines a method of placement, installation, and operation of soil suction 
monitors (tensiometers) for measurement of soil moisture potential for use in the Environmental 
Restoration (ER) program. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable for operating tensiometers for the ER program. 

2.2 Training 

The field team leader is responsible for monitoring the proper implementation of this 
procedure. The field team members should be familiar with the objectives of the sampling 
program and should document that they have read and understand this and the procedures 
in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Potentiometer: An instrument for measuring an unknown potential difference by 
comparison to a standard. 

B. Soil hygrometer: An instrument that measures soil moisture. 

4.0 BACKGROUND AND/OR CAUTIONS 

The tensiometer (also known as capillary potentiometer, soil hygrometer, or soil moisture meter) 
is an instrument that provides a direct measurement of the negative pressure potential or 
suction in a soil. Tensiometers are used when it is necessary to measure the gradient in 
pressure potential to determine the direction and rate of water movement in a soil profile. 

The Site-Specific Work Plan contains specific details about the procedures and equipment for 
this SOP. Refer to the plan for the type of samples to be collected. Collection and 
measurement of samples and the documentation of data will be performed as described in the 
associated procedures. 

The tensiometer measures the matric potential (capillary potential) of a soil for suction values 
between 0.1 and 1 bar. The measured matric potential can be used with soil moisture content 
data to construct a soil moisture characteristic curve for vadose-zone characterization and 
modeling. 
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A specific discussion of tensiometer locations, installation depths, sampling methods, and other 
details concerning the deployment of tensiometers at installation sites is contained in the Site
Specific Work Plan. 

5.0 EQUIPMENT 

Equipment to implement this procedure is listed in Attachment A. Attachment B shows the 
components of a tensiometer. 

6.0 PROCEDURE 

A. Assemble the equipment and supplies listed in Attachment A. Ensure the proper operation 
of all sampling equipment. 

B. Pack tensiometers so that dial gauges and ceramic tips are not damaged during shipment 
to the site. Wrap individual tensiometer pieces separately in paper and package the 
tensiometers securely inside the shipping boxes. Prevent ceramic tips from contacting 
grease or similar material that would clog the pores. 

6.1 Assembly and Filling 

The component parts of a tensiometer are shown in Attachment B. To assemble the 
tensiometers, follow the steps below. 

A. Before assembling the tensiometer, make sure all parts are clean and have not been 
damaged in shipping. Do not use any damaged equipment. 

B. Screw the vacuum dial gauge into the threaded port in the side of the body tube until 
the backup washer on the stem body touches the body tube. Do not overtighten the 
dial gauge in the body tube; the 0-ring on the stem ensures a tight vacuum seal. 

C. Screw the ceramic tip into the body tube to the desired length. 

D. Before putting the tensiometer to use, vent the dial gauge by momentarily removing the 
vent screw in the center of the dial gauge cover. This will adjust the dial gauge to local 
conditions; the gauges are usually set at sea level atmospheric conditions. 

E. Use distilled water or a fluid prepared to inhibit algae growth that shows air bubble 
accumulation to fill the tensiometers. Allow the tensiometer body tube to remain in a 
vertical position until fluid completely saturates the ceramic tip and drips from the end 
of the tip for about 5 minutes. 

F. Once the tip is saturated, fill the tube completely with distilled water and pull a vacuum 
within the top of the tensiometer using the vacuum hand pump. After each pumping 
with the vacuum hand pump, refill the tensiometer completely to the top with water. 
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Repeat pumping four or five times or until no further air is seen bubbling from the stem 
of the dial guage. If the hand pump is not available, air can be adequately removed 
from the tensiometer by pushing the reservoir button down repeatedly after the 
tensiometer and reservoir have been filled. 

G. Screw the fill reservoir cap into the top of the tube body. 

H. Peel the neoprene reservoir cover back and fill the reservoir approximately 75% full. 
Replace the neoprene cover back over the fill reservoir cap and push the reservoir 
button (Attachment B) down several times to remove air from the reservoir pump 
cylinder and any accumulated air in the tensiometer. 

I. Repeat the vacuum/pumping operation four or five times until there are no further air 
bubbles from the stem of the vacuum gauge. 

J. Because commercial gauge-type tensiometers generally are not corrected for the 
length of the tensiometer, adjust the dial on the vacuum gauge to zero (Attachment C) 
when the tip of the tensiometer is immersed in water. 

K. If the tensiometer will not be installed immediately, store it with the ceramic tips 
immersed in distilled water or covered with a plastic bag to prevent evaporation. 

6.2 Installation 

A. In soft, friable soils, push the shorter tensiometers directly into the ground. 

B. In firm soils, core a hole in the soil to accept the tensiometer. The hole must be the 
right size for a snug fit between the ceramic tip and the soil. An insertion tool or length 
of standard 1/2-inch water pipe may be driven into the soil to create the hole. 

C. If rocky soil is encountered, seek an adjacent location for more workable soil. If the soil 
is rocky, then use a 4-inch soil auger to produce a tensiometer hole. Pass the removed 
soil through a 1/4-inch screen to remove large pebbles and rocks. Replace the 
screened soil as close to its original position as possible. 

D. For deep installations or installations in rocky soils, produce a slurry of water and clean 
silica flour and pour it into the bottom of the hole. Push the ceramic tip into the slurry to 
ensure good contact in the soil. Pull up gently on the probe to check the strength of the 
suction. Repeat steps if probe releases easily. 

E. Tamp the soil around the tensiometer into place to guard against water channeling 
down the hole. The soil around the tensiometer should not be compacted tightly during 
installation. 
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F. After installation, several hours may be required before the tensiometer reads the 

correct soil suction value. Additional time may be required when a slurry is used. The 

correct value will be known when the water in the ceramic tip has come into equilibrium 

with the soil solution and the vacuum gauge reads a constant value. Correct readings 

will be reached more quickly in moist soils than in dry soils. 

G. Install surface casing and locking caps to protect the tensiometers. 

6.3 Field Measurements 

Most tensiometers have a dial-type manometer to indicate the pressure potential. Their 

scale is given in centibars, from 0 to -100. Therefore, -50 centibars equals -0.5 bar, which 

is equivalent to a pressure potential of -500 em water. Record tensiometer pressure 

potentials on the Tensiometer Sampling Field Data form {Attachment D). Use the Data 

Form Completion, Attachment E, for detailed instructions. For additional comments, use 

the Daily Activity Log {SOP-01.04). 

6.4 Gauge Calibration 

The tensiometer suction pressures are measured using a Bourdon tube gauge. These 

gauges are calibrated by the manufacturer. Zero adjustment of the gauges may be 

rechecked after they are taken out of the soil {before the onset of freezing conditions) by 

placing the ceramic tip in distilled water. The gauge should read zero. 

Check, recalibrate, or replace tensiometers when the following circumstances occur: 

• The tensiometer has been subject to subfreezing conditions. 

• There is evidence of physical damage to the gauge. 

Record all calibration information on the Daily Activity Log. 

6.5 Freezing Conditions 

Before the onset of freezing conditions, remove tensiometers from each site. Unscrew the 

jet-fill reservoir cap and vacuum dial gauge, clean, and store above freezing conditions. 

Leave the ceramic tip and body tube in place; they can be used during the next season. 

Place a plastic cover over the opening of the body tube; leave the PVC casing and cap in 

place. 

6.6 Postoperation Activities 

A. Ensure that all equipment is accounted for, decontaminated {SOP-02.07) and ready for 

shipment {SOP-01.03). 
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B. Make sure all sampling locations are properly staked and the location ID is readily 
visible on the location stake. 

C. Return the equipment to the equipment manager. Report any malfunction or damage. 

D. Deliver all forms to the field team leader. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 

Allmaras, A. A. 1965. "Bias," 24-42. In Methods of Soil Analysis, Agronomy Monograph No. 9, 
pt. 1. Am. Soc. Agronomy, Madison, WI. 

Bouyoucos, G. J. and A. H. Mick. 1940. "An Electrical Resistance Method for the Continuous 
Measurement of Soil Moisture Under Field Conditions," 172. Michigan Agr. Exp. Sta. Tech. Bull, 
Ann Arbor, MI. 

Bower, H. 1961. "A Double Tube Method for Measuring Hydraulic Conductivity of Soil In-situ 
Above a Water Table." Soil Sci. Soc. Amer. Proc. 25: 334-39. 

Davidson, J. M., D. R. Nielsen, and J. W. Biggar. 1963. "The Measurement and Description of 
Water Flow through Columbia Silt Loam and Hesperia Sandy Loam," Hilgardia 34: 607-17. 

Hillel, D. 1971. Soil and Water Physical Principles and Processes. Academic Press, New 
York, NY. 

Kdohnke, G. 1968. Soil Physics. McGraw-Hill Book Company, New York, NY. 

Kirkham, D. and W. L. Powers. 1972. Advanced Soil Physics. Wiley-lnterscience, New York, 
NY. 

Krumbein, W. C. and F. A. Graybill. 1965. An Introduction to Statistical Models in Geology, 
171-81. McGraw-Hill Book Company, New York, NY. 

Morrison, Robert D. 1983. Groundwater Monitoring Technology, Procedures, Equipment and 
Applications, 1-7.,TIMCO MFG, Prairie Dosac, WI. 



8.0 RECORDS 

A. Completed Tensiometer Sampling Field Data Form 

B. Record all details including calibration on the Daily Activity Log 

9.0 ATTACHMENTS 

A. Tensiometer Equipment and Supplies Checklist 

B. Component Parts of a Tensiometer 

C. Adjusting the Vacuum Gauge Dial 

D. Tensiometer Sampling Field Data Form 

E. Data Form Completion 

F. Filling the Tensiometer Tube by Inducing Vacuum 

G. Removing Air from the Tensiometer 
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TENSIOMETER EQUIPMENT AND SUPPLIES CHECKLIST 

Tensiometer tubes: 

Length: 6 inches 
12inches 
18inches 
24inches 
30inches 
36inches 
42inches 
48inches 
GO inches 
Other: 

Vacuum dial gauges: 

Quantity: 

Quantity: __ Condition: __ 

Ceramic tips: 

Quantity: __ Condition: __ 

Reservoir fill caps: 

Quantity: __ Condition: __ 

Installation equipment: 

4-inch soil auger: __ 

Insertion tool: 

1/4-inch soil screen: 

Vacuum hand pump: __ 

Other: _______ _ 

Distilled water 

Quantity: __ 

Tensiometer Sampling Field Data Forms 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis Forms 

Sample Collection Logs 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 

Any additional supplies listed in associated procedures, as needed 
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COMPONENT PARTS OF A TENSIOMETER 

'0' RING CAP SEAL 

OIPTH LABEL 

~PORT, MOLDED INTO 
~ SIDE WALL OF 

BODY TUBI 

MIAVY, CLEAR PLAStiC 
COVER PLATE 

VINT SC:tEW 

~VACUUM DIAL GAUCiE 

'--------BACKUP WASHER 

'-------'0' RING STEM SEAL 

~---------PLASTIC BODY TUBE 

"-----------CERAMIC SENSING TIP 



ADJUSTING THE VACUUM GAUGE DIAL 

ADJUSTING 
SCREW 
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TURN CI.OCKWISE IF POINTER 
IS READING T 00 HIGH 

DIAL GAUGE 

ADJUSTING 
SCREW 

PIN 

TURN COUNTERCLOCKWISE IF 
POINT EA IS READING T 00 LOW 
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TENSIOMETER SAMPUNG FIELD DATA FORM 

LOS ALAMOS NAnONAL LABORATORY 
Date: ENVIRONMENTAL RESTORATION Sheet __ of __ 

TENSIOMETER SAMPUNG FIELD DATA 

Technical Area Operable Unil ................................... :···············-··--··········: 
AFFIX AFFIX Site Woft( Plan: ' FIRST SAIIIlE l ! LAST SAIIILE • . • STICKER HER£ j ! STICKER IERE ' 

Signature: ·················-········-·····~ ········-··---.. -··········; 

LOCATION SAMPLE DEPTH MERVAL PRESSURE POTENTIAL IOOR 10 (FT} (CENTBARS) COMMENTS 
DESCRIPTION 

r2 5:Y7 R'l. G\/Jl [[}J_ Q ~. 
l~ LA ~ U\VU u ~ 0 l.S 

cc (c] ~ 1r~~lf lflf{j~ 
~@ @@(R1 @@U6\rMl !R)~~r (f;~ 
~UI.> U Ul.''-= .,..... w .. u .. www -
n~~r= J.1 (;::> (;::> c::; \\ "i'?fr::o. rr:::.. ICi) "i? /, n r.--n 
~@@~Cl!; ~~u » u~ \8.1 l.9) u Lr u U U\.J 

(Q)~ RiU~U~~lb l.P(Q) [gl \j'(Q)lUJlfU lUJ~~ 

COMMENTS: 

Q CHECK HERE IF CONTINUED ON BACK OF THIS SHEET ER-IOP.QI.III, RO HI 
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Use an indelible dark ink pen. Make an entry in each blank. For entry blanks for which no data 
are obtained, enter UNK for Unknown, NA for Not Applicable, NO for Not Done, etc. To change 
an entry, draw a single line through it, add the correct information above it, and date and initial 
the change. For all forms, complete the following information: 

TENSIOMETER SAMPLING FIELD DATA FORM (ATTACHMENT D) 

1. Technical Area (TA). Two-digit number indicating the TA in which the sampling is being 
done or sample is being studied. 

2. Operable Unit. Four-digit number indicating the Operable Unit in which the sampling is 
being done or sample is being studied. 

3. Sample Identification: 

• If the Daily Activity Log addresses only one sample, attach a sticker from the batch of 
stickers that match the sticker number on the sample, and line through the box labeled 
"Attach Last Sample Number Here." 

• If the Daily Activity Log addresses a sequential number of samples, put the first 
matching sample sticker in the box marked "First" and put the last matching sample 
sticker in the box marked "Last." 

• If sample identifiers used are not sequential, be sure to affix the lowest sample sticker 
number in the left box, record the remaining sample identifiers on the form and Daily 
Activity Log, and line through the "Lasr box. 

4. Log Date and Time. The date and time when the measurement was made, in the following 
formats: DD-MMM-YY (e.g., 01-JAN-88), and the 24-hour clock time (e.g., 0837 for 8:37 
a.m. and 1912 for 7:12p.m.). 

5. Sheet Number. Number all the sheets that are used for this activity, by day or by some 
practical unit. 

6. Weather and Other Comments. Record all other conditions pertinent to the sample 
collection in this section on the Daily Activity Log. 

7. Depth Interval (ft). The depth from which the soil suction measurement was taken. The 
depth interval is measured in feet and tenths of feet from the land surface. 

8. Pressure Potential (Centibars). The expression of the pressure potential relative to 
atmospheric pressure. The value for this data field is read directly from the gauge. 
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9. Comments. Observations or information concerning the measurement of soil suction at a 
specific location. 

10. Comments. Any additional information. 
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FILLING THE TENSIOMETER TUBE BY INDUCING VACUUM 

VACUUM HAND PUMP 
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REMOVING AIR FROM THE TENSIOMETER 
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SPADE AND SCOOP METHOD FOR COLLECTION OF SOIL SAMPLES 

1.0 PURPOSE 

This procedure describes the spade and scoop method. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable for collection of shallow soil samples with a spade 
and scoop for the Environmental Restoration Program. 

2.2 Training 

Field team members must document that they have read and understand this 
procedure, and the procedures in Section 1 .0, General Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

The "spade and scoop method" is simply digging a hole and collecting a grab sample 
from the bottom. A spade is recommended because it digs a flatter bottomed-hole than a 
shovel. 

The spade and scoop method will work in any soil type, including cobbles (which will stop 
a hand auger). If a spade will not work in a given area, an alternate tool must be used. 
This could be a concrete saw for concrete, a pick-axe for asphalt, a maddox for roots and 
rocks, or a back hoe or post hole digger for deep holes or hard soil. 

Holes deeper than 2 or 3 feet require much labor; a hand auger or back hoe may be more 
effective. 

Proper back care must be exercised when digging. Work gloves may be needed to 
prevent blisters. Sturdy work boots are needed for pushing the spade into the ground. 
Goggles are needed when using a maddox, pick-axe, or concrete saw. Personnel are not 
to enter excavations deeper than 4 feet unless the hole is shored or terraced. 

5.0 EQUIPMENT 

Equipment required to implement this procedure is listed in Attachment A. 
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A. Coordinate the sampling effort with the Sample Coordination Facility (SCF). The SCF 
will give guidance regarding sample containers, preservation, and shipment to the 
SCF. 

B. Gather and decontaminate the needed supplies and equipment (SOP-02.07, General 
Equipment Decontamination). 

C. Using the most effective tool available, dig to the required depth. Using the scoop, dig 
down or to the side to undisturbed soil and collect the sample. 

D. Label sample containers and complete documentation, (SOP-01.02, Sample 
Containers and Preservation, and SOP-01 .04, Sample Control and Field 
Documentation). 

E. Whenever a sample is collected for chemical analyses, a custody record must be 
initiated on the Chain-of-Custody/Request For Analysis form and a Sample Label 
affixed to the sample container. SOP-01.04, Sample Control and Field Documentation, 
contains copies of the form and label and instructions for completing them. 

F. Whenever a sample is collected, complete a description of the sample using the 
Borehole Log (Soil) form. An example of this form and instructions for completing the 
form are supplied in SOP-06.12, Soil and Rock Borehole Logging and Sampling 
Methods. Send all properly prepared samples to the SCF. 

G. Decontaminate all equipment per SOP-02.07. Pack samples and ship them to the 
laboratory (SOP-01.03, Handling, Packaging, and Shipping of Samples). Return all 
supplies and equipment to their proper storage location. 

H. Make sure all sampling locations are properly staked and the location ID is readily 
visible on the location stake. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be 
reviewed before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 
LANL-ER-SOP-06.12, Soil and Rock Borehole Logging and Sampling Methods. 
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Records generated as a result of this procedure are the completed following: 

Completed Borehole Log (Soil) Form 
Completed Chain-of-Custody/Request for Analysis Form 
Completed Daily Activity Log, including any deviations or other pertinent information 

9.0 ATTACHMENTS 

Attachment A - Equipment and Supplies Checklist for the Spade and Scoop Method 
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EQUIPMENT AND SUPPLIES CHECK LIST 
FOR THE SPADE AND SCOOP METHOD 

__ Stainless steel or disposable polystyrene (i.e., or other inert material) scoop or lab spoon (scoopulas) 

__ Stainless steel shovel or fat-pointed mason trowel 

__ Stainless steel spade 

__ Tape measure (tenths) 

__ Sturdy work boots 

__ Work gloves 

__ Alternate tool and eye protection (if needed) 

__ Stakes, as appropriate, for identifying sample location 

__ Sledge hammer for driving in stakes 

__ Safety glasses 

TM 

__ Teflon sheets or stainless steel sampling bowls 

__ Plastic sheet 

__ Alconox 

__ Brushes (long handle, scrub, and wire) 

__ Galvanized tub 

__ Trash bags 

__ Buckets (galvanized, stainless steel, and plastic) 

__ Garden pressure sprayer 

__ Cleaning wipes 

__ Chern wipes 

__ Storage containers for waste decontaminated solutions 

__ Blue ice or equivalent 

__ Disposable laboratory gloves 
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EQUIPMENT AND SUPPLIES CHECK LIST 
FOR THE SPADE AND SCOOP METHOD (continued) 

__ Camera and film 

__ Sample containers and preservatives 

__ Borehole Log (Soil) Form 

__ Daily Activity Logs 

__ Chain-of-Custody/Request for Analysis Forms 

__ Sample Collection Logs 

__ Custody Seals 

__ Unique Sample Stickers 

__ Sample Labels 

__ Any additional supplies listed in associated procedures, as needed 
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HAND AUGER AND THIN-WALL TUBE SAMPLER 

1.0 PURPOSE 

This procedure defines a method of collecting subsurface solid samples with a hand auger and 
thin-wall tube sampler for use in the Environmental Restoration (ER) program. 

2.0 SCOPE 

2. 1 Applicability 

These procedures are applicable to personnel using this equipment for sampling for the ER 
program. 

2.2 Training 

The field team leader is responsible for monitoring the proper implementation of this 

procedure. The field team members should be familiar with the equipment and must 

document they have read and understand this procedure and the procedures in Section 1.0, 

General Instructions. 

3.0 DEFINITIONS 

A. Thin-Wall Tube Sampler: A tool used to collect undisturbed soil samples. The sample is 

loaded into a stainless steel tube by the tube sampler as it is being collected. The tube is 

the sample container and cannot be reused. They are generally used in conjunction with a 

bucket auger. They cannot be used in extremely hard soil. 

B. Bucket Auger: A hand auger that can be used for digging or sample collection. Most bucket 

augers consist of the auger bucket, various length shafts, and a "T" grip handle. All the 

parts are threaded and screwed together. 

4.0 BACKGROUND AND/OR CAUTIONS 

Undisturbed soil samples cannot be collected with a bucket auger. Thin-wall tube samplers 

cannot be used to dig. A subsurface undisturbed soil sample is collected by digging to six 

inches above the required sample depth with a bucket auger, then collecting the sample with the 

tube sampler. A composite or disturbed sample can be collected with the bucket auger. 

To save time, a manual or powered post hole digger may be used to dig all but the last foot 

down to the sample depth. The post hole digger must be decontaminated per SOP-02.07. 

Gasoline must be handled extremely carefully during sampling events involving volatile organic 

compounds or fuels that are analytes. 
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Proper back care must be exercised when pulling a stuck auger out of a hole and turning an 
auger for long periods of time. Work gloves may be needed to prevent blisters. 

5.0 EQUIPMENT 

Refer to Attachment A for equipment list. 

6.0 PROCEDURE 

A. Coordinate the sampling effort with the Sample Coordination Facility (SCF}. The SCF will 
give guidance regarding sample containers, preservation, and shipment to the SCF. 

B. Gather and decontaminate needed supplies and equipment (SOP.02.07, General 
Equipment Decontamination}. 

C. To dig with the bucket auger: 

1. Assemble the auger with a 2-, 3-, or 4-foot-long shaft. Put 1/2-inch Teflon"™ tape on all 
threads to facilitate disassembly. 

2. Press down and turn on the auger, dig down 6 to 12 inches then lift the auger out of the 
hole and remove the soil from the auger bucket. Experience will show how far one can 
dig with each auger bucket load and still get the auger out of the hole easily. Repeat 
until the required depth is reached adding additional shaft sections. 

D. To collect a sample with the bucket auger: 

1. Dig to 6 inches above the required depth. With a clean auger, dig out enough soil for 
the sample. Discard any soil you suspect fell down the hole and is not from the 
required sample depth. Put the sample material in the pan. Continue until the required 
sample volume is reached, then homogenize the sample and put it into the sample 
containers (SOP-01.02, Samples, Containers, and Preservation}. 

2. When collecting a composite sample, keep the pan of soil out of the sun and covered 
with aluminum foil; collect all the aliquots as quickly as possible; do not decontaminate 
the auger between aliquots. 

3. Whenever a sample is collected for chemical analyses, a custody record must be 
initiated on the Chain-of-Custody/Request for Analysis form and a Sample Label affixed 
to the sample container (SOP-01.04, Sample Control and Field Documentation}. 

4. Whenever a sample is collected, complete a description of the sample using the 
Borehole Log (Soil} Form. An example of this form and instructions for completing this 
form are supplied in SOP-06.12, Soil and Rock Borehole Logging and Sampling 
Methods. 
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1. Dig to the required depth. Assemble the tube holder with the appropriate tube inside 

and attach the tube holder to the auger shaft. Use Teflon™ tape on the threads. Shove 

or pound the tube holder into the ground until it is full. When pounding, use a plastic 

hammer and use caution so as not to damage the equipment. If the sample is to be 

from the surface, remove any rocks, sticks or leaves, then drive the sampler into the 

ground. 

2. Disassemble the tube holder being careful not to let any soil fall out of the tube. Cover 

the ends of the sample tube with 2-inch-wide Teflon™ tape then put plastic caps over 

the tape. Lable the bottom end of the tube with "open this end." 

F. Label sample containers and complete documentation (SOP-01.04). 

G. Decontaminate equipment (SOP-02.07). Pack samples and ship them to the SCF (SOP-

01.03). Return all supplies and equipment to their proper storage location. 

H. General Instructions 

1. Refill the hole and restore the sampling area according to instructions provided in the "'\ 

site-specific work plan. 

2. Make sure all sampling locations are properly staked and the location ID is readily 

visible on the location stake. 

I. Postsampling activities 

1. Ensure at all equipment is accounted for, decontaminated and ready for shipment. 

2. Prepare tne samples for transport to the SCF per SOP-01.03. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 

before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 

LANL-ER-SOP-02.07, General Equipment Decontamination. 

LANL-ER-SOP-06.12, Soil and Rock Borehole Logging and Sampling Methods. 

ASTM, 1990. "The 1990 Annual Book of ASTM Standards, Volume 04.08 Soil and rock; 

Dimension Stone; Geosynthetics, "American Society for Testing and Materials. 
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DeVera, E. R., B. P. Simmons, R. D. Stephens, and D. L. Storm. 1980. "Samplers and 
Sampling Procedures for Hazardous Waste Streams." U.S. Environmental Protection Agency 
report EPA 600/2-80-018, January 1980. U.S. Government Printing· Office, Washington, D.C. 

8.0 RECORDS 

A. Completed Chain-of-Custody/Request for Analysis Form 

B. Completed Borehole Log (Soil) Form 

C. Record all other pertinent information on the Daily Activity Log. 

9.0 ATIACHMENTS 

A. Equipment and Supplies Checklist for Sampling Soil with Hand Augers 

B. Equipment and Supplies Checklist for Soil Sampling with Thin-Wall Tube Samplers 

C. Three Types of Augers 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR SAMPLING SOIL WITH HAND AUGERS 

T handle and rod attachments 

Auger 

Bucket type 

Continuous flight 

Posthole 

Sample container(s) 

Decontamination equipment 

Sprayer 

Distilled water 

Scrub brush 

Methanol 

Disposable laboratory gloves/work gloves 

Combustible gas indicator 

Portable photoionization detector (PI D) or flame 
ionization detector (FlO) 

Blue ice or equivalent 

Plastic sheet 

Any additional supplies listed in associated 
procedures or health and safety plan, as 
needed. 

Daily Activity Logs 

Borehole Log (Soil) Forms 

Chain-of-Custody/Request for Analysis Forms 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR SAMPLING SOIL WITH HAND AUGERS {CONTINUED) 

Sample Collection Logs 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 
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FOR SOIL SAMPLING WITH THIN-WALL TUBE SAMPLERS. 

Paraffin wax 

Duct tape 

Stove and pan (to heat wax) 

Drill rods 

T handle 

Auger 

Disposable laboratory gloves 

Combustible gas indicator 

Thin-wall tube sampler 

Personal protective equipment as specified in 
site specific Health & Safety Plan 

Daily Activity Logs 

Borehole Log (Soil) Forms 

Chain-of-Custody/Request for Analysis Forms 

Sample Collection Logs 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 
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STAINLESS STEEL SURFACE SOIL SAMPLER 

1.0 PURPOSE 

This standard operating procedure describes the use of a surface soil ring sampler, for the 

Environmental Restoration (ER) program. 

2.0 SCOPE 

2.1 Applicability 

This standard operating procedure applies to all personnel who collect surface soil samples 

for the ER program. 

2.2 Training 

All field team members involved with this procedure must document that they have read 

and understand this procedure, and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Surface Soil Ring Sampler: A sampler constructed of machined stainless steel. It has thin 

walls but is strong enough to withstand the force of being driven into the ground with a 1 a
pound drive hammer. The rings are typically 3 to 4 inches in diameter and 2 to 8 inches 

long. 

4.0 BACKGROUND AND/OR CAUTIONS 

The surface soil ring sampler is used for undisturbed soil samples or for when accurate or 

precise control of the collection depth or volume of a soil sample is required. 

5.0 EQUIPMENT 

Equipment required to implement this procedure is listed in Attachment A. 

6.0 PROCEDURE 

A. Coordinate the sampling effort with the Sample Coordination Facility (SCF). The SCF will 

give guidance regarding sample containers, preservation and shipment to the SCF. 

B. Gather and decontaminate the necessary supplies and equipment (SOP-02.07, General 

Equipment Decontamination). 

C. Assemble the sampler. 
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D. Remove any undesired surfical material from the sample location. Drive the sampler into 
the ground until the top touches the ground surface. Using the gardener's trowel, dig the 
soil from around the ring. Next, dig a hole beside the ring that is large enough to 
accomodate the ring sampler trowel. Slide the ring sampler trowel under the ring sampler 
keeping it tight against the bottom of the ring sampler. With the trowel underneath, lift the 
ring sampler out of the ground. 

E. For the physical analysis of an undisturbed sample, transport the sample in the ring. For 
chemical analysis break up the sample with the spoon or scoop and containerize it. Consult 
the SCF and SOP-01.02, Sample Containers and Preservation, for guidance regarding the 
type of sample container, holding time, and preservation techniques to be used. 

F. Label sample containers and complete documentation (SOP-01.04, Sample Control and 
Field Documentation). 

G. Whenever a sample is collected, describe the location and sample using the Location 
Information and Borehole Log (Soil) forms provided in SOP-06.12. 

H. Make sure all sampling locations are properly staked and the sample ID is readily visible on 
the location stake. 

I. Decontaminate the equipment. Pack samples and ship them to the SCF. Return all 
supplies and equipment to their proper storage location. 

7.0 REFERENCES 

The following procedures are directly related to this procedure and should be reviewed before 
field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 
LANL-ER-SOP-06.12, Soil and Rock Borehole Logging and Sampling Methods. 

Soiltest Environmental Division, 1986. "Test Instrumentation and Equipment." Soiltest 
Environmental Division report, Evanston, IL. 

8.0 RECORDS 

A. Completed Chain-of-Custody/Request for Analysis Form. 

B. Completed Borehole Log (Soil) Form. 

C. All pertinent information will be included on the Daily Activities Log found in SOP 01.04. 



9.0 ATTACHMENTS 
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A. Equipment and Supplies Checklist for the Stainless Steel Surface Soil Sampler 
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FOR THE STAINLESS STEEL SURFACE SOIL SAMPLER 

__ Stainless steel ring sampler 

Stainless steel trowel --

__ Stainless steel sampler top 

__ Drive hammer (31bs or 10 lbs) 

Gardener's trowel --

__ Plastic sheets or stainless steel sampling trays 

__ Decontamination solutions and distilled water 

__ Brushes (long-handled scrub or wire) 

__ Galvanized tub 

__ Trash bags 

__ Buckets (galvanized, stainless steel, and plastic) 

__ Garden pressure sprayer 

__ Cleaning wipes 

__ Kim wipes 

__ 55-gallon drums 

__ TeflonTM or stainless steel scoop or spoon 

__ Borehole Log (Soil) Forms 

__ Daily Activity Logs 

__ Chain-of-Custody/Request for Analysis Forms 

__ Sample Collection Logs 

__ Variance Logs 

__ Custody Seals 

__ Unique Sample Stickers 

__ Sample Labels 

__ Any additional supplies listed in associated procedures 
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SURFACE WATER SAMPLING 

1.0 PURPOSE 
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This procedure describes methods of sampling surface water bodies and documenting all 
aspects of surface water sample collection. 

2.0 SCOPE 

2. 1 Applicability 

This procedure is applicable for collection of surface water samples for the Environmental 
Restoration program. 

2.2 Training 

The field team leader and field team members should be familiar with the objectives of 
surface water sampling at the specific site, and must document that they have read and 
understand this procedure and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Surface water samples: Water collected from streams, ponds, lagoons, seeps, springs, 
rivers, lakes, or other water flowing or impounded at the ground surface comprise surface 
water samples. 

B. Grab samples: A specific location at a given time is represented by a discrete aliquot. The 
sample is collected all at once and at only one particular point in the sample medium. 

4.0 BACKGROUND AND/OR CAUTIONS 

The preferred method for collecting surface water samples uses a peristaltic pump. The pump 
system allows the union of the filtration assembly with the pump and the sample container. In 
this method, surface samples are filtered if needed, and collected directly with minimal elapsed 
time. With a peristaltic pump, only inert materials contact the sample. The acceptable tubing is 
medical grade silicon, which is replaced after every sample. 

An alternate method for this sampling is to collect surface water as grab samples. This method 
involves dipping a breaker, dipper, or other transfer device into the surface water to retrieve 
samples. The water sample can also be collected directly by dipping the collection bottle into 
the water and filling, removing, and capping it. This method has several drawbacks, including 
problems associated with sampling shallow waters like seeps, springs, or shallow streams. The 
likelihood of extensive air contact during the filtering of a sample and the time lapse before 
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preservatives are added to samples are also problems. The only advantage of the grab-sample 
method is the low cost. 

Grab samples can also be collected with a transfer device constructed of TeflonTM or stainless 
steel. The transfer device is used to transfer liquid and liquid wastes from surface waters to a 
sample bottle. This method prevents unnecessary contamination that would result if the outer 
surface of the sample bottle were directly immersed in the liquid. In general, field personnel 
must avoid using metal transfer devices for trace-metal analysis or plastic devices for sampling 
trace organics. 

The transfer device should not be used in sampling situations where aeration must be avoided 
or significant material could be lost through adhesion to the transfer container. 

5.0 EQUIPMENT 

Equipment to implement this procedure is listed on the Equipment and Supplies Checklist 
(Attachment A). 

6.0 PROCEDURE 

A. Coordinate the sampling effort with the Sample Coordination Facility (SCF). The SCF will 
give guidance regarding sample containers, preservation, and shipment to the SCF. 

B. Refer to the site work plan to locate the sampling sites along the surface water body and 
the appropriate decontamination area. 

C. Decontaminate all sampling equipment before taking the first sample and between sampling 
intervals in accordance with SOP-02.07, General Equipment Decontamination. 

D. Sample flowing water in an upstream direction, if necessary. 

E. If sampling with a peristaltic pump, follow the steps below: 

1. Refer to general discussion of pumps in SOP-06.01, Purging of Wells for 
Representative Sampling of Groundwater. 

2. Follow steps A through H, in SOP-06.01. 

3. If the depth to the midpoint of the screened interval exceeds 25 feet or it is anticipated 
that the depth to water will consistently exceed 25 feet during pumping because of low 
yield, consider an alternate system. 

4. Follow step I in SOP-06.01. 
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5. Lower intake into the well a short distance below the water level and begin water 

removal. Lower suction intake to maintain submergence and allow for successive 

purging of the water column. 

6. Follow steps K through 0 in SOP-06.01. 

7. To collect a sample, use the procedure outlined below. 

8. Install new peristaltic pump tubing according to the manufacturer's instructions. 

9. Place intake end of the tubing into the water to be sampled and turn on pump. Keep 

the tubing away from the bottom to minimize the amount of sediment collected. Fill the 

bottles agitating the water as little as possible. To collect filtered samples, connect the 

appropriate filter to the outlet end of the pump tube. Before collectiing filtered samples, 

run a few hundred millilitres of water through the filter. 

10. Label sample containers and complete documentation (SOP-01.02, Sample Containers 

and Preservation, and SOP-01.04, Sample Control and Field Documentation). 

F. If sampling with a transfer device, follow the procedure outlined below. 

1. Review the Sampling and Analysis Plan for the appropriate number and size of sample 

containers and preservatives. 

2. Use the transfer device to fill the sample containers slowly. Make sure the sample 

stream flows gently down the sidewall. For sampling some distance offshore, an 

extension device might be required. If so, firmly attach the transfer device to the dipper 

and tighten all bolts. 

3. Record the appropriate information on the Chain-of-Custody/Request for Analysis Form 

(SOP-01.04). 

4. Perform field chemistry on raw water, in accordance with SOP-06.02. 

5. Record the final, stable readings of pH, specific conductance, and temperature on the 

Water Quality Sampling Record (Attachment 8, of SOP-06.02). 

6. If raw water is collected directly into the collection bottle, add preservatives after the 

sample is collected. Rinse the bottle thoroughly and shake it if a preservative (for 

example, HN03, HCI, or H2S04) has been added. 

7. Store the sample immediately according to SOP-01.02. 
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A. For each sample collected, record all field measurements and chemistry determinations on 
the Water Quality Sampling Record. Also, initiate a custody record on the Chain-of
Custody/Request For Analysis form, and affix a Sample Label to the sample container. 

6.2 Post Operation Activities 

A. Ensure that all equipment is accounted for and decontaminated in accordance with SOP-
02.07. 

B. Send all samples to the SCF. 

C. Place a permanent reference (sampling point) marker (for example, a wooden or metal 
stake with flagging that includes the location and site code) as close to the sampling 
location as possible. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before surface water sampling: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 
LANL-ER-SOP-06.01, Purging of Wells for Representative Sampling of Groundwater. 
LANL-ER-SOP-06.02, Field Analytical Measurements on Groundwater Samples. 

Berg, E. L. 1982. "Handbook for Sampling and Sample Preservation of Water and 
Wastewaters," U.S. Environmental Protection Agency report EPA/600/4-82/029. U.S. 
Government Printing Office, Washington, D.C. 

EPA. 1979. "Methods of Chemical Analysis of Water and Wastes," U.S. Environmental 
Protection Agency report EPA-600/4-79-020. U.S. Government Printing Office, Washington, 
D.C. 

Korte, N., and P. Kearl. 1984. "Procedures for the Collection and Preservation of Ground-water 
and Surface Water Samples and for the Installation of Monitoring Wells," Bendix Field 
Engineering Corporation Report, Grand Junction, CO. 

8.0 RECORDS 

The following forms, completed, are the records generated during the use of this procedure: 

A. Water Quality Sampling Record 



B. Chain-of-Custody/Request for Analysis Form 

C. Daily Activity Log, if appropriate 

9.0 ATTACHMENTS 

A. Equipment and Supplies Checklist for Surface Water Sampling 

B. Water Chemistry Checklist 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR SURFACE WATER SAMPLING 

Peristaltic pump 

Filtration unit 

Teflon™ bore and fittings 

Clean filters and prefilters 

Transfer device for grab samples 

2- or 5-gallon carboy container 

Wooden stakes 

Survey flagging 

Plastic or Teflon™ bucket 

Stopwatch 

Sample containers and preservatives 

Blue Ice or equivalent 

Any additional supplies listed in associated 
procedures, as needed 

pH and conductivity meter 

ATTACHMENT A 
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Disposable gloves if handling acidified sample 
containers 

Safety glasses/splash guard 

Water Quality Sampling Records 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis Forms 

Sample Collection Logs 

Variance Logs 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR SURFACE WATER SAMPLING (Continued) 

Custody Seals 

Unique Sample Stickers 

Sample Labels 

Any additional supplies listed in associated 
procedures, as needed 



WATER CHEMISTRY CHECKLIST 

Complete all blanks before going to the field 

Reagents: Alkalinity kit 

Check reagent volumes 

Check glass for breakage 

pH meter(s) (circle one) 

Electrode full of fluid 

Electrode glass intact 

Immerse electrode in tap water 

ATTACHMENT 8 
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Calibrate electrode, rinse, fill, and replace cap 

Temperature probe in tap water 

Temperature probe in hot water 

EC meter 

Battery: OK __ Dead __ 

Tap water: OK __ Faulty __ 

Against calibration solution 

Solution temp 

Conductivity of solution 

Hand-held thermometer 

Temperature in ice water 

Temperature agrees with lab thermometer 

KCI solutions 

Filters and tubing 

Flow-through bath 
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SEDIMENT MATERIAL COLLECTION 

1.0 PURPOSE 
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This procedure describes four basic methods of sediment sample collection. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all personnel who are involved in sediment material 

collection for the Environmental Restoration program. 

2.2 Training 

All field team members involved with the sediment material collection must document that 

they have read and understand this procedure, as well as the procedures in Section 1.0, 

General Instructions. 

3.0 DEFINITIONS 

A. Sediments: Particles derived from rocks or biological materials that have been transported 

by a fluid. Sediments include solid matter (sludges) suspended in or settled from water. 

B. Composite samples: Nondiscrete samples composed of more than one specitic aliquot 

collected at various locations or at different times. Analyzing this type of sample produces 

an average value for the locations or time period covered by sampling. 

4.0 BACKGROUND AND/OR CAUTIONS 

Sediments may be watery with no cohesion and low viscosity or they may be compacted semi

solids where water is a small part of the mass. The sediment to be sampled may be many feet 

down at the bottom of a lake or river or it may be exposed in a dry stream bed. Because of such 

differences, a variety of sampling methods and equipment may be required. 

Scoops and trowels provide simple, quick, and easy means of collecting a sample of a sludge or 

sediment. Hand corers (Attachment A) are applicable to the same situations and materials; and 

they have the further advantage of collecting an undisturbed sample that can profile any 

stratification in the sample caused by changes in the deposition. Some hand corers can be 

fitted with extension handles that will allow the collection of samples underlying a shallow layer 

of liquid. Most hand corers can also be adapted to hold liners made of brass or polycarbonate 

plastic. Care should be taken to choose a material that will not compromise the intended 

analytical procedures. 
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A gravity corer (Attachment B) is a metal tube with a replaceable tapered nosepiece on the 
bottom and a ball or other type of check valve on the top. The check valve allows water to pass 
through the corer on descent but prevents washout during recovery. The tapered nosepiece 
facilitates cutting and reduces core disturbance during penetration. Most corers are constructed 
of brass or steel, and many can accept plastic liners and additional weights. 

Corers are capable of collecting samples of most sludges and sediments. The corers collect 
essentially undisturbed samples that represent the profile of strata that may develop in 
sediments and sludges during variations in the deposition process. Depending on the density of 
the substrate and the weight of the cores, penetration to depths of 75 em (30 inches) can be 
attained. Care should be exercised when using gravity corers in vessels or lagoons that have 
liners, because penetration depths could exceed depth of substrate and result in damage to the 
liner material. 

The Ponar grab (Attachment C) is a clamshell-type scoop activated by a counter~lever system. 
The shell is opened, latched in place, and slowly lowered to the bottom. When tension is 
released on the lowering cable, the latch releases and the lifting action of the cable on the lever 
system closes the clamshell. 

Sediments from large surface water bodies such as streams and lakes may be taken with Ponar 
grab samplers from a boat. Ponar grab samplers are more applicable to a wide range of 
sediments and sludges because they penetrate deeper and seal better than spring activated 
types (e.g., Eckman dredges). Refer to equipment operations manual for use of the sampler. 

Ponars are capable of sampling most types of sludges and sediments from silts to granular 
materials. One version has a 232-square-centimeter sample area that is light enough to be 
operated without a winch or crane. Penetration depths will usually not exceed several 
centimeters. Grab samplers are not capable of collecting undisturbed samples. As a result, 
material in the first centimeter of sludge cannot be separated from that at lower depths. The 
sampling action of these devices causes agitation currents that may temporarily resuspend 
some settled solids. This disturbance can be minimized by slowly lowering the sampler the last 
half-meter and by allowing a very slow contact with the bottom. It is advisable, however, to 
collect sludge or sediment samples only after all overlying water samples have been obtained. 

5.0 EQUIPMEMT 

Equipment required to implement this procedure is listed in Attachment D, Equipment and 
Supplies Checklist. 

6.0 PROCEDURE 

6.1 Sludge or sediment sampling using scoops or trowels 

A. Insert a decontaminated scoop or trowel into material and remove sample. In the case 
of sludges exposed to air, it may be desirable to remove the first 1 to 2 em of material 
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prior to collecting sample. Record any pertinent information, e.g., location, sample 

size, on the Daily Activity Log (SOP-01.01.01, Records). 

B. If compositing a series of grab samples, use a decontaminated glass or stainless steel 

mixing bowl or Teflon™ tray for mixing. 

C. Transfer sample into an appropriate sample container. 

6.2 Sludge or sediment sampling using a hand corer 

A. Push corer into material with smooth continuous motion, twist, then withdraw in a single 

smooth motion. Record any pertinent information in the Daily Activity Log. 

B. Remove sample and place in an appropriate container. 

6.3 Sediment and sludge sampling using a gravity corer: 

A. Attach a precleaned corer to the required length of sample line. Solid braided 5 mm 

(3/16 inch} nylon line is sufficient; 20 mm (3/4 inch) nylon, however, is easier to grasp 

during hand hoisting. 

B. Measure and mark distance to top of sludge on sampler line to determine depth of 

sludge or sediment coring. 

C. Allow corer to free fall through liquid to bottom. 

D. Determine depth of sludge penetration. Depending on the hardness and depth of the 

sediment and the weight and diameter of the corer, the corer may penetrate too far or 

not far enough. The amount of weight on the corer may need to be changed. Trial and 

error is required to find the correct weight for any given situation. 

E. Retrieve corer with a smooth, continuous lifting motion. Do not bump corer because 

this may result in some sample loss. 
' .· 

F. Remove sample and place in an appropriate container. Record any pertinent 

information in the Daily Activity Log. 

6.4 Sediment and sludge sampling using a Ponar grab sampler 

A. Attach a decontaminated Ponar to the necessary length of sample line. 

B. Measure and mark the distance to top of sludge on the sample line. Record depth to 

top of sludge and depth of sludge penetration in the Daily Activity Log. 
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C. Open sampler jaws until latched. From this point on, support the sampler by its lift line, 
or the sampler will be tripped and the jaws will close. 

D. Begin lowering the sampler until the proximity mark is reached. 

E. Use a slow rate of descent through last meter until contact is felt. 

F. Allow sample line to slack several centimeters. In strong currents, more slack may be 
necessary to release mechanism. 

G. Slowly raise sampler clear of surface. 

H. Remove sample and place in an appropriate container. 

6.5 Postoperation Activities 

A. Label samples and complete sample documentation (SOP-01.04, Sample Control and 
Documentation). 

B. Prepare the samples for shipping (SOP-01.03, Handling, Packaging, and Shipping of 
Samples). 

C. Ensure that all equipment is accounted for, decontaminated (SOP-02.07, General 
Equipment Decontamination), and ready for shipment. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before sediment sample collections: 

LANL-ER SOPs in Section 1.0, General Instructions. 
LANL-ER SOP-02.07, General Equipment Decontamination. 

DeVera, E. R., B. P. Simmons, R. D. Stephens, and D. L. Storm. "Samplers and Sampling 
Procedures for Hazardous Waste Streams." EPA 600/2-80-018. January 1980. 

Environmental Monitoring System Laboratory (EMSL), ORO, U.S. Environmental Protection 
Agency. Characterization of Hazardous Waste Sites--A Method Manual, Volume //--Available 
Sampling Methods. 1983. Las Vegas, NV. 

Lind, Orent. Handbook of Common Methods of Limnology. C.V. Mosby Co., 1974. St. Louis, 
MO. 
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OWDC, U.S. Geological Survey, U.S. Department of the Interior. National Handbook of 

Recommended Methods for Water-Data Acquisition. Prepared cooperatively by agencies of the 

U.S. Government, Reston, VA. 1977. 

Smith, R., and G.V. James. The Sampling of Bulk Materials. London: The Royal Society of 

Chemistry. 1981. 

8.0 RECORDS 

A. Completed Daily Activity Log which will include all pertinent information, e.g., location, 

sample size, and comments 

B. Completed Chain-of-Custody/Request for Analysis Form 

9.0 ATTACHMENTS 

A. Diagram of Hand Corer 

B. Diagram of Gravity Corer 

C. Diagram of Ponar Grab Sampler 

D. Equipment and Supplies Checklist 
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Check V1lve 

No~epiece 



DIAGRAM OF GRAVITY CORER 
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DIAGRAM OF PONAR GRAB SAMPLER 
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EQUIPMENT AND SUPPLIES CHECKLIST 

Hand Corer or 

Gravity Corer or 

Ponar Grab Sampler or 

Trowel or 

Scoop 

Operations manuals 

Bowl 

Tray 

Sample containers 

ATTACHMENT D 
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Rope (Review well depths prior to purchase) 

Protective gloves 

Life jacket 

Tape measure 
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COLIWASA SAMPLER FOR LIQUIDS AND SLURRIES 

1.0 PURPOSE 

This procedure describes the use of the Coliwasa sampler for obtaining samples of free-flowing 

liquids and slurries in tanks, drums, pits, and similar containers. 

2.0 SCOPE 

2. 1 Applicability 

This procedure is applicable to all field team members using the Composite Liquid Waste 

Sampler (Coliwasa) of free flowing liquid and slurries in tanks, drums, pits, and similar 

containers for the Environmental Restoration program. 

2.2 Training 

The field team members should be familiar with the waste sampling objectives and must 

document that they have read and understand this procedure as well as the procedures in 

Section 1.0, General Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

The Coliwasa is designed to collect liquid hazardous waste. It permits the representative 

sampling of multiphase wastes of a wide range of viscosity, corrosivity, volatility, and solids 

content. Its simple design makes it easy to use and allows the rapid collection of samples, thus 

minimizing the exposure of the sample collector to potential hazards from the waste. The 

sampler is commercially available, as either a reuseable or disposable unit, but is relatively easy 

and inexpensive to fabricate. The cost of fabrication is low enough that the contaminated parts 

may be discarded after a single use when they cannot be easily cleaned. The use of disposable 

units decreases the likelihood of cross-contamination. 

The main parts of the Coliwasa consist of the sampling tube, the stop-cock, and the closure 

system. (See Attachment A for example.) The sampling tube consists of a 5-foot (1.52-m) by 1 

5/8-inch (4.13-cm) J.D. translucent plastic pipe; usually polyvinyl chloride (PVC), PTFE or 

borosilicate glass plumbing tube. 

Coliwasas are constructed of either plastic or glass. The plastic type consists of a translucent 

plastic sampling tube. The glass Coliwasa uses borosilicate glass plumbing pipe as the 

sampling tube. 
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The plastic Coliwasa is used to sample most containerized liquid wastes except wastes that 
contain ketones, nitrobenzene, dimethylforamide, mesityl oxide, and tetrahydrofuran. 

The glass Coliwasa is used to sample all other containerized liquid wastes that cannot be 
sampled with the plastic Coliwasa except strong alkali and hydrofluoric acid solutions. 

The Coliwasa sampler has the following limitations: 

• Not suitable for sampling in containers over 5 feet (1.5-m) deep 

• Cannot be used for sampling hydrofluoric acid and concentrated alkali solutions. 

Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 
equipment to be used. 

5.0 EQUIPMENT 

See Attachment B, Equipment and Supplies Checklist, for a list of equipment required to 
implement this procedure. 

6.0 PROCEDURE 

A. Assemble the necessary equipment and appropriate protective clothing. 

B. Pack and transport the equipment to the site. 

C. Decontaminate all equipment per the instructions in SOP-02.07, General Equipment 
Decontamination. 

D. For drum and containerized liquid sampling perform the following procedure. 

1. Open unknown drums using a remote drum opening device when possible. 

Note: A bulging container indicates pressure and should receive special handling. 

2. Draw the sample from the bung openings whenever possible. 

E. Insert the Coliwasa into the desired liquid phase to be sampled and obtain the sample. 

F. Transfer the sample from the Coliwasa to the sample container. 
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G. Decontaminate reusable samplers before reuse, or use a new sampler to ensure no 
contamination or cross-contamination. 

H. Repeat steps D through G until all samples have been collected. 

I. For drum and containerized materials, reclose the container. 

6.1 Documentation 

A. Complete Containerized Waste Sampling Forms (Attachment C). Use the Daily Activity 
Log from SOP-01.04, for additional comments if necessary. 

B. Complete other applicable sample forms and labels. 

6.2 Post Sampling Activities 

A. Ensure all equipment is accounted for, decontaminated per SOP-02.07 or disposed of 
properly, and ready for transport. 

B. Make sure all sampling locations are properly documented. 

C. Package all samples for transport to the Sample Coordination Facility (SCF) per SOP-
01.03, Handling, Packaging, and Shipping of Samples. All sampling efforts must be 
coordinated with the SCF. 

D. Return the equipment to the equipment manager. Report any malfunction or damage. 

E. Deliver all forms to the field team leader. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 

EPA. November 1986, "Test Methods for Evaluating Solid Waste, • Vol. II: Field Manual 
Physical/Chemical Methods, Officer of Solid Waste and Emergency Response, Washington 
D.C. 

8.0 RECORDS 

A. Completed Containerized Waste Sampling Form 



B. Completed Chain-of-Custody/Request for Analysis Form 
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C. Daily Activity Log containing deviations along with any other pertinent information 

9.0 ATTACHMENTS 

A. Example of one type of Coliwasa 

B. Equipment and Supplies Checklist 

C. Containerized Waste Sampling Form 

D. Data Form Completion 
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EXAMPLE OF ONE TYPE OF 
COMPOSITE LIQUID WASTE SAMPLER (Collwasa) 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR USING A 
COLIWASA SAMPLER FOR LIQUIDS AND SLURRIES 

Coliwasa 

Protective clothing 

Remote drum opening device 

Sample containers 

Daily Activities Logs 

Containerized Waste Sampling forms 

Chain-of-Custody/Request-for-Analysis forms 

Sample collection logs 

Variance logs 

Custody seals 

Unique Sample Stickers 

Sample Labels 
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CONTAINERIZED WASTE SAMPLING RECORD 

Date: _____ _ 
LOS ALAMOS NAnONAL LABORATORY 

ENVIRONMENTAL RESTORAnON 
CONTAINERIZED WASTE SAMPUNG RECORD 

Sheet __ of __ 

Technical Area----- Operable Unit ____ _ 

Site Work Plan: ______________ _ AFFIX . 
FIRST SAIIIU ; 

• STICKER HERE ! 
Signature: 

: ................................. : : ................................ : 

Sampling Period: Sta~ 

Sampling Method: o asa ~ We~ghted Bottle 
_ f 

1 
__ Hand Auger 

Eoo _________ _ 

Trier 

0
0'111: w~ner lnformatiotl: 

Total Number J~ta~ers --------H-H-~H-----------
Type ~ 
Volume ______ ___.:..y,__ ________ -H-~;..£....-----------

Origin --------------~~~-----------~~--~-----
Ma~~s ----------------~~~------------~~--~~~---
~Is ------------~~~-------~~------
Other Identification ---------------.L.,I:;¥-Q~----------------------

Color ----------------~--,lhr------------
Condition ---------------~....:~'u,~~~~-------

i?,t:; 
Sample Matrix: 

_ UquidiSiurry 

_Sludge 

Oil 

_ Other (Describe) 

Sand 

Packed Powder/Granules 

_ Dry Powder/Granules 

Moist Powder/Granules 

ot?ttts 

COMMENTS: ____________________________ _ 

Q CHECK HERE IF CONTINUED ON BACK OF THIS SHEET 
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Use an indelible dark ink pen. Make an entry in each blank. For entry blanks for which no data 
are obtained, enter UNK for Unknown, NA for Not Applicable, or NO for Not Done. To change 
an entry, draw a single line through it, add the correct information above it, and date and initial 
the change. For all forms, complete the following information: 

CONTAINERIZED WASTE SAMPLING RECORD (ATTACHMENT B) 

1. Technical Area (TA). Two-digit number indicating the TA in which the sampling is being 
done or sample is being studied. 

2. Operable Unit. Four-digit number indicating the operable unit in which the sampling is 
being done or sample is being studied. 

3. Sample Identification: 

• If the Daily Activity Log addresses only one sample, attach a sticker from the batch of 
stickers that match the sticker number on the sample, and line through the box labeled 
"Attach Last Sample Number Here.• 

• If the Daily Activity Log addresses a sequential number of samples, put the first 
IT'3.tching sample sticker in the box marked "Firsr and put the last matching sample 
sticker in the box marked "Last." 

• If sample identifiers used are not sequential, affix the lowest sample sticker number in 
the left box, record the remaining sample identifiers on the form and Daily Activity Log, 
and line through the "Last" box. 

4. Log Date and Time. The date and time when the measurement was made, in the following 
formats: 00-MMM-YY (e.g., 01-JAN-88), and the 24-hour clock time (e.g., 0837 for 8:37 
a.m. and 1912 for 7:12p.m.). 

5. Sheet Number. Number all the sheets that are used for this activity, by day or by some 
practical unit. 

6. Weather and other comments. Record all other conditions pertinent to the sample 
collection in this section on the Daily Activity Log in SOP-01.04. 
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THIEF SAMPLER FOR DRY POWDERS OR GRANULES 

1.0 PURPOSE 

This procedure describes the method for using the Thief sampler for dry powders or granules. 

2.0 SCOPE 

2.1 Applicability 

This method is applicable to all site workers using the Thief sampler for dry powders or 
granules for the Environmental Restoration program. 

2.2 Training 

The site worker should be familiar with the sampling equipment and must document that he 
has read and understands this procedure as well as the procedures in Section 1.0, General 
Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

Thief samplers are used for low volume sampling of dry solid waste materials in bags, fiber 
drums, sacks, or similar containers. This sampler is most useful when the solids are no greater 
than 1/2 inch (0.6 em) in diameter or no larger than one-third the width of the slots. A diagram of 
the Thief sampler is in Attachment A. 

The Thief sampler consists of two slotted concentric tubes, usually made of stainless steel or 
brass. The outer tube has a conical pointed tip that permits the sampler to penetrate the 
material being sampled. The inner tube is rotated to open and close the sampler. Thief 
samplers are usually 24 to 100 inches (60 to 100 em) long by 1/2 to 1 inch (1.27 to 2.54 em) in 
diameter. 

Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 
equipment to be used. 

NOTE: The Thief sampler is not desirable for moist or sticky samples. 



5.0 EQUIPMENT 

Equipment to implement this procedure is shown in Attachment B. 

6.0 PROCEDURE 

A. Coordinate sampling effort with Sample Coordination Facility. 

B. Assemble the necessary equipment. 
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C. Decontaminate all equipment prior to beginning and after each use (SOP·02.07, General 
Equipment Decontamination). 

D. After opening the waste containers, insert the open Thief sampler into the waste to be 
sampled, obtain the sample, and close the sampler. 

E. Remove the Thief sampler and transfer the sample from the Thief to the sample container. 
Refer to SOP-01.02, Sample Containers and Preservation for guidance. Reclose the waste 
container. 

6.1 Documentation 

A. Complete the Containerized Waste Sampling forms (SOP-06.15). Use the Daily 
Activity Log from SOP-01.04, Sample Control and Field Documentation for additional 
comments. 

B Complete other appropriate sample forms and labels also found in SOP-01.04. 

6.2 Post Sampling Activities 

A. Ensure all equipment is accounted for, decontaminated, and ready for transport. 

B. Make sure all sampling locations are properly documented. 

C. Package all samples for transport to the laboratory according to SOP-01.03, Handling, 
Packaging and Shipping of Samples. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 

before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety i~ the Field. 
LANL-ER-SOP-06.15, Coliwasa Sampler for Liquids and Slurries. 
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EPA. November 1986. "Test Methods for Evaluating Solid Waste", Vol. II: Field Manual 

Physical/Chemical Methods, Office of Solid Waste and Emergency Response, Washington D.C. 

8.0 RECORDS 

A. Completed Containerized Waste Sampling Form 

B. Completed Chain-of-Custody and Request for Analysis Form 

C. Daily Activity Log detailing any deviations and any other pertinent information 

D. Sample Collection Log 

9.0 ATIACHMENT 

A. Thief Sampler diagram 

B. Equipment and Supplies Checklist for Thief Sampler 



THIEF SAMPLER 

80-100 em 
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EQUIPMENT CHECKLIST FOR THIEF SAMPLING 

Thief Sampler 

sample container(s) 

decontamination equipment 

scrub brush 

pan (stainless steel or glass) 

disposable laboratory gloves 

work gloves 

plastic sheet 

blue ice or equivalent 

cooler 

Daily Activity Log 

Chain-of-Custody/Request for Analysis forms 

Sample Collection Logs 

Variance Logs · 

Custody Seals 

Unique Sampling Stickers 

Sample Labels 
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TRIER SAMPLER FOR SLUDGES AND MOIST POWDERS OR GRANULES 

1.0 PURPOSE 

This procedure describes methods for using the Trier sampler for moist powders or granules. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all site workers using the Trier sampler for sampling 

sludges, moist powders, and granules for the Environmental Restoration program. 

2.2 Training 

The site workers should be familiar with the sampling equipment and must document that 

they have read and understand this procedure and the procedures in Section 1.0, General 

Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

Trier sampler is used for sampling moist or sticky solid waste materials in bags, drums, sacks, 

or similar containers. A diagram of the Trier Sampler is shown in Attachment A. 

A Trier consists of a long tube with a slot that extends almost its entire length. The tip and 

edges of the tube slot are sharpened to allow the trier to cut a core of material to be sampled 

when rotated after insertion into the material. A Trier sampler is most useful when the waste is 

moist or sticky solids with a particle diameter less than one-half the diameter of the Trier. 

Site workers preparing for field operations should read and understand the procedures outlined 

in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 

refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 

equipment to be used. 

5.0 EQUIPMENT 

Equipment to implement this procedure is shown in Attachment B. 



6.0 PROCEDURE 

A. Coordinate sampling efforts with the Sample Coordination Facility. 

B. Assemble the necessary equipment. 
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C. Decontaminate all equipment prior to and after each use per SOP-02.07, General 
Equipment Decontamination. 

D. After opening the waste container, insert the Trier sampler into the waste and cut a core of 
the waste by rotating the sampler. 

E. Transfer the sample from the Trier sampler to the sample container (SOP-01.02, Sample 
Containers and Preservation). A spoon or similar tool may be used to scrape the sample 
out of the Trier, if necessary. 

F. For containerized materials, reclose the container. 

6.1 Documentation 

A. Complete the Containerized Waste Sampling Record (SOP-06.15). Any additional 
comments should be recorded on the Daily Activity Log, SOP-01.04, Sample Control 
and Field Documentation. 

B. Complete other applicable sample forms and labels also found in SOP-01.04. 

6.2 Post Sampling Activities 

A. Ensure all equipment is accounted for, decontaminated, and ready for transport. 

B. Make sure all sampling locations are properly documented. 

C. Package all samples for transport to the laboratory, per SOP-01.03, Handling, 
Packaging, and Shipping of Samples. 

7.0 REFERENCES 

The following procedures are directly related to this procedure and should be reviewed before 
field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 
LANL-ER-SOP-06.15, Coliwasa Sampler for Liquids and Slurries. 
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EPA. November 1986. "Test Methods for Evaluating Solid Waste: Vol. II: Field Manual 
Physical/Chemical Methods, Officer of Solid Waste and Emergency Response, Washington 
D.C. 

8.0 RECORDS 

A. Completed Containerized Waste Sampling Form 

B. Completed Chain-of-Custody/Request for Analysis Form 

C. Completed [ :y Activity Log, which will include any deviations and additional comments. 

9.0 ATIACHMENT 

A. Equipment and Supplies Checklist for Trier Sampler 

B. Trier Sampler diagram 
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EQUIPMENT AND SUPPLIES CHECKLIST FOR TRIER SAMPLES 

Trier 

Wide-Mouth Jar 

Funnel 

Spoon 

Pan 

Containerized Waste Sampling Record 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis form 

Sample Collection Log 

Variance Log 

Custody Seals 

Unique Sample Stickers 

Sample Labels 

Cooler 

Tape 
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COLLECTION OF SAND, PACKED POWDER, OR GRANULE SAMPLES USING THE 
HAND AUGER 

1.0 PURPOSE 

This procedure describes the use of the hand auger for the collection of samples in sand, 
packed powders, or granules. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all site workers who are involved in hand auger borings and 
sample collection in sand, packed powders, or granules for the Environmental Restoration 
program. 

2.2 Training 

All site workers involved with this procedure should document that they have read and 
understand this and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

Hand auger borings provide a simple method of waste investigation and sampling , . nay 
be used for obtaining disturbed samples of sand or packed powders and granules. An 
illustration of a typical hand auger is shown in Attachment A. 

The hand auger is particularly useful in collecting samples at depths greater than 3 inches (8 
em). This sampler destroys the structure of cohesive waste and does not distinguish between 
material collected near the surface or toward the bottom. Therefore, it cannot be used to collect 
an undisturbed soil sample. Proper back care must be exercised when pulling a stuck auger out 
of a hole and turning the auger for long periods of time. Work gloves may be needed to prevent 
blisters. 

Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 
equipment to be used. ,, 



5.0 EQUIPMENT 
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Refer to Attachment B, Equipment and Supplies Checklist, for a list of equipment used in this 
procedure. 

6.0 PROCEDURE 

A. Coordinate sampling efforts with the Sample Coordination Facility. 

B. Assemble the equipment and supplies. Ensure the proper operation of all sampling 
equipment. 

C. Decontaminate all sampling equipment before taking the first sample and between sampling 
intervals (SOP-02.07, General Equipment Decontamination). 

D. Assemble the auger with the desired length shaft. Put TeflonTM tape on all threads to 
facilitate disassembly. 

E. Remove any undesired surfical material from the sample location. 

F. Begin augering, periodically gather the material that collects around the bore hole, then lift 
the auger out of the hole and remove the sample material from the auger flights. Put the 
sample material in the pan. Continue until the desired depth or required sample volume is 
reached, then put the sample into the sample containers. 

G. Label sample containers and complete documentation (SOP-01.04, Sample Control and 
Field Documentation). 

H. Decontaminate equipment (SOP-02.07). Pack samples and ship them to the laboratory per 
SOP-01.03, Handling, Packaging, and Shipping of Samples. Return all supplies and 
equipment to their proper storage location, and notify the equipment manager of any 
malfunction or damage. 

I. Whenever a sample is collected for chemical analyses, a custody record must be initiated 
on the Chain-of-Custody/Request for Analysis form, and a Soil Sample Identification Label 
affixed to the sample container, (SOP-01.04). 

J. Whenever a sample is collected, complete a description of the sample using the Borehole 
Log (Soil) form. An example of this form and instructions for completing this form are 
supplied in SOP-06.12, Soil and Rock Borehole Logging and Sampling Methods. Additional 
field comments should be noted in the Daily Activity Log (SOP-01.04). 

K. If required, be sure a TeflonTM liner is present in the cap. Secure the cap tightly onto the 
sample container. Preserve the sample container with ice or in a refrigerator. Freezing 
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may be required. Consult SOP-01.03, Handling, Packaging, and Shipping of Samples, and 

SOP-01.02, Sample Containers and Preservation. 

7.0 REFERENCES 

The following procedures directly are associated with this procedure and should be reviewed 

before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 

LANL-ER-SOP-06.12, Soil and Rock Borehole Logging and Sampling Methods. 

EPA. November 1986. "Test Methods for Evaluating Solid Waste•, Vol. II: Field Manual 

Physical/Chemical Methods, Washington, D.C. Office of Solid Waste and Emergency 

Response. 

8.0 RECORDS 

Records generated during this procedure include the following forms, completed: 

A. Containerized Waste Sampling Forms or Borehole Log (Soil) Form 

B. Daily Activity Log 

C. Chain-of-Custody/Request for Analysis Form 

D. Sample Collection Log 

9.0 ATTACHMENTS 

A. Hand Auger 

B. Equipment and Supplies Checklist for Hand Augering 



HAND AUGER 
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EQUIPMENT AND SUPPLIES CHECKLIST 
FOR HAND AUGERING 

For soil sampling with hand augers: 

Drill rods 

T handle 

Auger 

Bucket type 

Continuous flight 

Posthole 

Sample container(s) 

Decontamination equipment 

Sprayer 

Distilled water 

Scrub brush 

Pan (stainless steel or glass) 

Ethanol 

Disposable laboratory gloves 

Work gloves 

Combustible gas indicator 

ATTACHMENT B 
LANL-ER-SOP-06.18, RO 

Page 5 of 6 

Portable photoionization detector (PI D) or flame 
ionization detector (FlO) 

Blue Ice or equivalent 

Cooler 
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EQUIPMENT AND SUPPLIES CHECKLIST 

FOR HAND AUGERING 

Plastic sheet 

Daily Activity Logs 

Chain-of-Custody/Request for Analysis form 

Sample Collection Log 

Variance Logs 

Custody Seals 

Unique Sample Stickers 

Sample Labels 
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WEIGHTED BOTTLE SAMPLER FOR LIQUIDS AND SLURRIES IN TANKS 

1.0 PURPOSE 

This procedure describes the use of the weighted bottle sampler for liquids and slurries in tanks. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all personnel who collect liquid or slurry samples for the 

Environmental Restoration Program. 

2.2 Training 

All site workers involved with this procedure must document that they have read and 

understood this procedure and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

N/A 

4.0 BACKGROUND AND/OR CAUTIONS 

The weighted bottle sampler can be used h> sample liquids in storage tanks, wells, sumps, and 

other containers. The sampler has the advantage that it remains unopened until it is at the 

desired sampling depth. It cannot be used to collect liquids that are incompatible with the 

weight and line. 

The sampler consists of a glass or TeflonTM bottle, a weight, a bottle stopper, and a line that is 

used to lower and raise the sampler and open the bottle during sampling. There are a few 

variations of this sampler, as illustrated in the ASTM Methods D 270 and E 300. The ASTM 

sampler, which uses a metallic bottle basket and also serves as weight, is preferred. The 

weighted bottle sampler can either be fabricated or purchased. 

The weighted bottle sampler has the following limitations: 

A. The exterior of the weighted bottle sampler is exposed to hazardous materials and must be 

handled carefully to avoid unnecessary contamination of the immediate area. 

B. The weighted bottle sampler cannot be used to collect liquids that are incompatible with the 

bottle, weight, or line. 

C. It is difficult to use with very viscous liquids. 
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Site workers preparing for field operations should read and understand the procedures outlined 
in LANL-ER-SOPs, Section 2.0, Health and Safety in the Field. In addition, site workers should 
refer to site-specific Operable Unit Health and Safety plans for the particular health and safety 
equipment to be used. 

5.0 EQUIPMENT 

Weighted Bottle Sampler 
Funnel 
Disposable Wipes 
Daily Activity Logs 
Chain-of-Custody/Request-for-Analysis forms 
Sample Collection Logs 
Variance Logs 
Custody Seals 
Unique Sample Stickers 
Sample Labels 

6.0 PROCEDURE 

A. Assemble the necessary equipment and appropriate protective clothing (SOP-02.01, 
Personal Protective Equipment). 

B. Decontaminate all equipment before and after each use (SOP-02.07, General Equipment 

Decontamination). 

C. Open the waste container. 

D. Lower the closed weighted bottle sampler into the waste liquid to the desired depth. Record 
the pertinent information on the Containerized Waste Sampling Forms (SOP-06.15, 

Coliwasa Sampler for Uquids and Slurries). Additional field comments should be recorded 
on the Daily Activity Log (SOP-01.04). 

E. Open the bottle stopper and collect the sample. 

F. Raise the sampler out of the waste. Place the sample into a sample container (SOP-01.02, 

Containers, Sampling, and Preservation). 

G. Repeat steps D through F until all samples have been collected. 

H. Close the waste container. 
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I. Package all samples for transport to the Sample Coordination Facility (SCF}, (SOP-01.03, 
Handling, Packaging, and Shipping of Samples}. All sampling efforts must be coordinated 
with the SCF. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before field operations: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOPs in Section 2.0, Health and Safety in the Field. 
LANL-ER-SOP-06.15, Coliwasa Sampler for Uquids and Slurries. 

EPA. November 1986. "Test Methods for Evaluating Solid Waste." Vol. II: Field Manual 
Physical/Chemical Methods, Officer of Solid Waste and Emergency Response, Washington 
D.C. 

Ford, Patrick J., Paul J. Turina, and Douglas E. Seely. 1984. "Available Sampling Methods," 
Second Edition, Volume 2, "Characterization of Hazardous Waste Sites- A Methods Manual." 

U.S. Environmental Protection Agency document EPA/600/4-84/076. U.S. Government Printing ' 
Office, Washington, D.C. 

8.0 RECORDS 

A. Completed Containerized Waste Sampling Form 

B. Completed Daily Activity Log which will include any deviations and additional comments. 

9.0 ATTACHMENT 

N/A 
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1.0 PURPOSE 
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This procedure describes the collection of principal organic hazardous constituents (volatile 
principal organic hazardous constituents [POHCs]) with a boiling point below 1oo·c, from 
exhaust stacks or ambient air using the volatile organic sampling train (VOST), SW-846 Method 
0030. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all personnel responsible for the collection of volatile POHCs 
from stack exhaust and ambient air samples in support of the Environmental Restoration 
(ER) program using the VOST. 

2.2 Training 

The following procedure is recommended for use by field team members who are familiar 
with the objectives of the sampling program, this SOP, and Method 0030. Field team 
members must have experience operating the VOST. Anyone other than a trained 
sampling technician should be closely supervised by qualified personnel when 
implementing this procedure. The field team leader is responsible for monitoring the 
implementation of this procedure. In addition, all field team members should document that 
they have read this procedure and the procedures in Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Field blanks: A set of Tenax® and Tenax®/charcoal cartridges that are taken to the 
sampling site and the end caps removed during sample tube installation to simulate the 
exposure to potential ambient fugitive contamination interferences. The end caps are then 
replaced and these samples are sent to the laboratory with all other associated samples for 
analysis. This pair of traps is analyzed to monitor the potential ambient contamination 
conditions that might exist during cartridge change out. 

B. Trip blanks: A set of Tenax® and Tenax®fcharcoal cartridges that are taken to the sampling 
site and treated like all other sample cartridges except that the end caps are not removed 
during the storage at the site. These samples are intended to demonstrate that no 
contamination of samples has occurred during storage and shipment of samples. 

C. Laboratory blanks: A set of Tenax® and Tenax®fcharcoal cartridges are analyzed in the 
laboratory after being prepared. These traps are analyzed to identify any sources of 
contamination present during the preparation of the sample cartridges at the laboratory. 
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The traps are also analyzed to assist in evaluating the field and trip blanks if high levels of 
contamination are indicated. These samples may also be used to evaluate the recoveries 
of the analytes of interest. This is done by spiking these target compounds onto the lab 
blank tubes at the levels expected to be on the associated field samples. 

D. Principal organic hazardous constituents {POHCs): Chemical species, usually two to six 
hard-to-combust organic compounds, selected to demonstrate the destruction and removal 
efficiency of hazardous waste incinerators. These POHCs are comparable to the target 
compound list, which is used for ambient air sampling and identifies the organic compounds 
that are of interest during the investigation. 

E. Condensate trap: The vessel where the water that condensates out of the gas sample is 
collected. The condensation occurs when the gas passes through the first condenser. This 
condensate sample is collected following each sampling run and submitted to the laboratory 
for analysis. 

F. Sorbent cartridges or sorbent residue traps: The cartridges that contain Tenax® and 
petroleum-based charcoal {in which volatile POHCs are collected). The traps are analyzed 
to determine the volatile POHC concentration in the gas sampled. 

4.0 BACKGROUND AND/OR CAUTIONS 

This procedure is applicable to the determination of volatile POHCs in both stack exhaust and 
ambient air. This method was first designed for determining incinerator destruction and removal 
efficiency {ORE) and to verify that the volatile POHCs removal efficiency is equal to or greater 
than 99.99%. This method was later slightly modified and adapted to include the sampling of 
ambient air sources. 

Analysis of the sorbent traps is carried out by thermal desorption purge-and-trap by gas 
chromatography/mass spectometry. The sorbent traps may be analyzed separately or 
combined into one trap to improve the detection limit when levels of detectable volatile POHCs 
are low. 

Special attention should be given during· the installation of the VOST cartridges into the 
sampling train. The sorbent traps should be handled carefully to minimize the exposure to 
ambient contamination that might be present. The sorbent traps must be properly oriented in 
the train so the gas stream flows into the trap through a designated inlet. The inlet end of the 
trap is generally indicated by the laboratory prior to being sent to the field. This inlet 
identification may be in the form of an etched sample number or frosted diamond at one end of 
the trap. If the trap inlet is not identified, the sample technician is responsible for selecting the 
inlet end {flow direction) and clearly identifying it so the laboratory personnel will purge the trap 
properly during analysis. The inlet end of the used sorbent trap should be identified and marked 
by the sampling technician regardless of other markings. 
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The VOST procedures require that a known volume of effluent gas (maximum 20 liters) 

containing volatile POHCs be collected from a gaseous effluent source. The conditions under 

which the VOST is operating during this collection is of great importance. Three types of 

operating conditions (FAST-VOST, SLO-VOST, and ULTRA SLO-VOST) for sample collection 

are currently accepted and are presented in the referenced methods. When the FAST-VOST 

conditions are used, a gas sample is drawn into a sample probe from the gaseous effluent 

source, passed through a water-cooled condenser, and then is pulled through the cartridges at a 

flow rate of 1 liter/minute for 20 minutes. Using SLO-VOST conditions, a sample is drawn 

through the same VOST apparatus previously mentioned at a reduced flow rate of 0.5 

liter/minute for 40 minutes. Using the ULTRA SLO-vOST, the sample flow rate is reduced even 

further to 0.25 liter/minute. In all three cases, the VOST is operated at the desired flow rate until 

a desired sample volume can be collected and passed through the sorbent cartridges. There 

are several advantages to using SLO-VOST and ULTRA SLO-VOST sampling conditions during 

sample collection. The sample gas stream containing the POHCs has a longer retention time in 

the first sorbent cartridge reducing the chances of breakthrough to the second sorbent cartridge. 

This is especially true for volatile POHCs that are highly volatile (boiling points below 35"C) and 

difficult to trap in the sorbent cartridges. For this reason the SLQ-VASTand ULTRA SLO-VAST 

sampling procedures are highly recommended even though the sampling time required to collect 

a specific volume is increased. 

To achieve analytical results that will indicate POHC breakthrough, the Ten~ sorbent trap and 

the Tenax®/charcoal sorbent trap should be desorbed and analyzed separately. The samples 

are considered valid (no breakthrough) if the back trap (Ten~/charcoal trap) contains no more 

than 30% of the quantity collected on the front Ten~ trap. This characteristic does not apply 

when the quantity of sample is less that 75 ll9 on the back trap. Unlike the traps used for the 

actual samples, It is recommended that both the cartridges that compose each QC sample set 

(field and trip blanks) be desorbed and analyzed together. 

The sensitivity of this method depends on the level of interferences in the sample and the 

presence of detectable levels of volatile POHCs in the OC blanks. The upper end of the range 

of applicability of this method is limited by the breakthrough of the volatile POHCs on the 

sorbent traps that are used to collect the sample. Laboratory development data have 

demonstrated a range of 1.0 to 1 00 ~g/m3 for selected volatile POHCs collected on a pair of 

traps using a total sample volume of 20 'liters or less. The most commonly encountered 

interferences are structural isomers. Contamination of the Ten~ cartridges with compounds 

that are of interest is another common problem that is encountered when applying this method. 

This problem can be prevented by being extremely careful in the preparation, storage, and 

handling of the cartridges throughout the entire sampling analytical process. 

When storing and shipping the sorbent cartridges, the use of dry ice for the purpose of storing 

VOST tubes is widely accepted as •good sampling and analyses practice: Not only does the 

colder temperature reduce the mobility of highly volatile analytes with boiling point at or below 

zero (such as vinyl chloride or chloromethane), but the continuous sublimation of the solid C~ 

fills the storage cooler and prevents the encroachment of fugitive contaminants into the resin 

tubes. No bias is introduced through the implementation of this procedure. Any bias would 
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manifest itself during the method performance audit because resin tube storage and handling is 

identical to that used for the sample. A successful audit validates the procedures and the 

overall handling effectiveness of the protocols used. 

5.0 EQUIPMENT 

The equipment required for the collection of stack exhaust or ambient air sampled using the 

VOST method is shown in Attachments A and B. 

6.0 PROCEDURE 

A detailed description of the VOST sampling and analytical methods as it applies to incinerator 

stack gases is provided in Method 0030 of "Test Methods for Evaluating Solid Waste, Volume 2 

Laboratory Manual Physical/Chemical Methods" by the U.S. Environmental Protection Agency, 

Office of Solid Waste and Emergency Response (SW 846). The following is a summary of that 

method. A modified compendium method T0-2 may be used for ambient gas sampling. 

A. Sorbent Trap Preparation. The assembly and packing of the sorbent cartridges should be 

carried out in an area free of volatile organic material: preferably a laboratory where no 

organic solvents are handled or stored and one that is charcoal filtered. Alternatively, the 

assembly procedures may be conducted in a glove box that has been purged with organic

free nitrogen. 

The dry gas meter should have been callibrated within 30 days of its use. The sorbent resin 

trap should contain Tenax® and the back up sorbent resin trap should contain Tenax® and 

petroleum-based charcoal. Because less equipment is attached to the sampling train in 

ambient gas sampling, a less powerful pump may be used. Personnel monitoring pumps 

have been used. 

If sampling stack gas, assemble the VOST according to the schematic diagram in 

Attachment A. For ambient air sampling, replace the heated probe with an inverted funnel 

and omit the two condensers and the condensate trap impinger. Care must be exercised to 

ensure that the gas flows through the sorbent cartridges in the proper direction. 

For ambient air sampling, replace the heated probe and condenser by an inverted funnel 

and omit the two condensers and the condensate trap impingers. As mentioned before, 

care must be exercised to ensure that the sampled gas stream flow through the sorbent 

cartridges is properly indicated on the sample tubes. 

B. VOST Assembly. A schematic diagram of the principal components of the VOST for 

sampling stack gas is shown in Attachment A, and a diagram of one version of the VOST is 

shown in Attachment B. The VOST consists of a glass-lined probe followed by an isolation 

valve, a water-cooled glass condenser, a sorbent cartridge containing Tenax® (1.6 g), an 

empty impinger for condensate removal, a second water-cooled glass condenser, a second 

sorbent cartridge containing Tenax® and petroleum-based charcoal (3 to 1 by volume; 
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approximately 1 g of each), a silica gel drying tube, a callibrated rotameter, a sampling 
pump, and a dry gas meter. The gas pressure during sampling and for leak-checking is 
monitored by pressure gauges that are in line and downstream of the silica gel drying tube. 

C. Leak Checking Procedure. The train is leak-checked by closing the valve at the inlet to the 
first condenser and pulling a vacuum of 250 mm (1 0 inches Hg) above the normal operating 
pressure. The traps and condensers are isolated from the pump, and the leak rate is noted. 
The leak rate should be less than 2.5 mm Hg after 1 minute. 

After a successful leak check, the train is then returned to atmospheric pressure by 
attaching a charcoal-filled tube to the train inlet and admitting ambient air filtered through 
the charcoal. This procedure will minimize contamination of the VOST components by 
excessive exposure to the fugitive emissions at hazardous waste incinerator sites. 

D. Sample Collection Procedure. After leak-checking, sample collection is accomplished by 
opening the valve at the inlet to the first condenser, turning on the pump, and sampling at 
one of the three sampling rate conditions (FAST-VOST, SLO-VOST, or ULTRA SLO
VOST). 

Following collection of a 20-liter sample, the train is leak-checked a second time at the 
highest pressure drop encountered during the run to minimize the chance of vacuum 
desorption of organics from the Tenax®. The train is returned to atmospheric pressure 
using a charcoal tube and the two sorbent cartridges are removed. The end caps are 
replaced ancithe cartridges placed in a suitable environment for storage and transport until 
analysis. The sample is considered invalid if the leak test does not meet specification. 

Following the completion of a set of VOST traps, a new pair of cartridges is placed in the 
VOST, the VOST leak-checked, and the sample collection process repeated as described 
above. Sample collection continues until four pairs of traps (three sample pairs and one 
back-up pair) have been used. 

All sample cartridges should be kept on cold packs until they are ready for analysis. 

E. QC Samples. Take blank Tenax® arid Tenax®/charcoal cartridges to the sampling site and 
remove the end caps to exchange two pairs of traps on the VOST. This task typically takes 
10 minutes. The end caps are replaced on the blank Tenax® and Tenax®/charcoal tubes 
and then returned to the cold packs and analyzed with the sample traps. At least one pair 
of field blanks (one Tenax®, one Tenax®/charcoal) should be included with each of the four 
pairs of sample cartridges collected (or for each field trial using VOST to collect volatile 
POHCs). 

Also include at least one pair of blank cartridges (one Tenax®, one Tenax®/charcoal) with 
shipment of sorbent cartridges to the site. Treat these trip blanks like any other cartridges 
except do not remove the end caps during storage at the site. These samples remain in the 
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same cold storage cooler with all other associated samples. Analyze this pair of traps to 
monitor potential contamination that may occur during storage and shipment. 

One pair of blank cartridges {one Tenax®, one Tenax®/charcoal) remains in the laboratory 
using the same method of storage that is used for field samples. If the field and trip blanks 
contain high concentrations of contaminants (e.g., greater than 2 ng of a particular POHC), 
the laboratory blank should be analyzed to identify the source of contamination. 

F. Method Performance Audit. Prior to field operation of the VOST at a hazardous waste 
incinerator, a method performance check should be conducted using either selected volatile 
POHCs of interest or two or more of the volatile POHCs for which data are available. 

This check may be conducted on the entire system {VOST/GC/MS) by analysis of a gas 
cylinder containing POHCs of interest or on only the analytical system by spiking of the 
POHCs onto the traps. The results of this check for replicate pairs of traps should 
demonstrate that recovery of the analytes falls within 50% to 150% of the expected values. 

6.1 Documentation 

Using the Daily Activity Log from SOP-01.01.01, Records, record: 

• The results of all leak checks conducted before and after the sampling including the 
beginning and ending vacuum readings and times on appropriate data sheets. 

• For each sample, gas flow rate, beginning and ending times, volume measured by the 
flowmeter, flowmeter temperature and barometric pressure on appropriate data sheets. 

• Any additional comments or notes. 

6.2 Postoperation Activities 

A. If decontamination of sample containers or equipment is necessary, dispose of 
cleaning/decontamination materials properly (SOP-02.07, General Equipment 
Decontamination, and SOP-01.06, Management of AFt-Generated Waste). 

B. Properly store samples until they can be shipped to the laboratory {SOP-01.03). 
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The following procedures are directly associated with this procedure and should be reviewed 

before sampling: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 

EPA. September 1986. Test Methods for Evaluating Solid Waste, Volume 2: "Laboratory 

Manual Physical/Chemical Methods." Method 0030. SW 846. Washington, D.C. 

EPA. May 1988. Compendium Method T0-2. 

8.0 RECORDS 

A. Completed Chain-of-Custody/Request for Analysis Form 

B. Record all other pertinent information on the Daily Activity Log found in SOP-01.01.01 

9.0 ATTACHMENTS 

A. Schematic of Volatile Organic Sampling Train (VOST) 

B. Volatile Organic Sampling Train (VOST) 
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SCHEMATIC OF VOLATILE ORGANIC SAMPLING TRAIN (YOST} 
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VOLATILE ORGANIC SAMPUNG TRAIN (VOST) 

Teflon Plug Valve w/Socket Joint 

I 
Silica Gel Holder 

I 

11-f::C=:=::-i Flow Meter 

I Vocuum Pump 

Ice Water Bath 



Los Alamos National Laboratory 

Environmental Restoration Program 
Standard Operating Procedure 

No: LANL-ER-SOP-06.22 Rev: 0 

Canister Sampling for Organics- EPA Method T0-14 

. 1 u- 'b-9/ 
Preparer:S~ 6. W~nox L HE. (l)~ 

(Print Name) (Signature) (at;) 

~:&r~val: Koren L W{J.~~ 
(Print Name) 

/(~e<~=vV 3/J/9~ 
(Signature) (Oat~) 

~~provaJ: Z b~rf b.Jtloc/)~ tf.fvlwt{~ S-'f-9z_ 
(Print Name) (Signature) (Date) 

Effective Date: 3 ' l u -'l -:L-



TABLE OF CONTENTS 

LANL-ER-SOP-06.22, RO 
Page 1 of 21 

1.0 PURPOSE ............................................... 2 

2.0 SCOPE ................................................. 2 

2. 1 Applicability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2.2 Training ............................................. 2 

3.0 DEFINITIONS ............................................. 2 

4.0 BACKGROUND AND/OR CAUTIONS ............................... 3 

4.1 Background Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

4.2 Precautions and Safety Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

5.0 EQUIPMENT .............................................. 5 

6.0 PROCEDURE ............................................. 5 
6.1 Quality Assurance/Quality Control Procedures, Frequencies, 

and Acceptance Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

6.2 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 8 

6.3 Postoperation Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

7.0 REFERENCES ............................................. 9 

8.0 RECORDS ............................................... 9 

9.0 ATTACHMENTS ............................................ 9 

A. Canister Cleaning System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
.B. _ Sampler Configuration for Subatmospheric Pressure or Pressurized 

Canister Sampling ....................................... 12 

C. Alternative Sampler Configuration for Pressurized Canister Sampling ........ 13 

D. Schematic of Calibration System .............................. 14 

E. Canister Analysis Utilizing GC-MS-SCAN-SIM Analytical System ........... 15 

F. Canister Cleaning and Certification Procedures ..................... 16 

G. Sampling System Cleaning and Certification Procedures ................ 17 

H. Canister Sampling Field Data Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

I. Data Form Completion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

J. Example of Humid Zero Air Test Results ......................... 21 



LANL-ER-SOP-06.22, RO 
Page 2 of 21 

CANISTER SAMPLING FOR ORGANICS-EPA METHOD T0-14 

1.0 PURPOSE 

This procedure describes the sampling for volatile organic compounds (VOCs) in ambient air 
using SUMMA® passivated canisters for the Environmental Restoration (ER) program. 

2.0 SCOPE 

2.1 Applicability 

This method is applicable for sampling specific VOCs that have been tested and are stable 
when stored in pressurized or subatmospheric pressure canisters. 

2.2 Training 

The field team members should be familiar with the objectives of canister sampling for 
VOCs and must document that they have read and understand this and the procedures in 
Section 1.0, General Instructions. 

3.0 DEFINITIONS 

A. Absolute canister pressure: Pg+Pa, where Pg =gauge pressure in the canister (kPa, psi) 
and Pa = barometric pressure (kPa, psi). 

B. Absolute pressure: Pressure measured with reference to absolute zero pressure (as 
opposed to atmospheric pressure), usually expressed as kPa, mm Hg or psia. 

C. Cryogen: A refrigerant used to obtain very low temperatures in the cryogenic trap of the 
analytical system. A typical cryogen is liquid oxygen (bp -183.0"C) or liquid argon (bp 
-185.7"C). 

D. Dynamic calibration: Calibration of' an analytical system using calibration gas standard 
concentrations in a form identical or very similar to the samples to be analyzed and by 
introducing such standards into the inlet of the sampling or analytical system in a manner 
very similar to the normal sampling or analytical process. 

E. Gauge pressure: Pressure measured greater than ambient atmospheric pressure (as 
opposed to absolute pressure). Zero gauge pressure is equal to ambient atmospheric 
(barometric) pressure. Gauge pressure is usually expressed as kPa, mm Hg, or psig. 

F. MS-SCAN: The gas chromatograph (GC) is coupled to a mass spectrometer (MS) 
programmed in the SCAN mode to repeatedly scan all ions during the GC run. As used in 
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the current context, this procedure serves as a qualitative identification and characterization 

of the sample. 

G. MS-SIM: The GC is coupled to a MS programmed to acquire data for only specified ions 

and to disregard all others. This is performed using selecting ion monitoring (SIM) mode 

coupled to retention time discriminators. The GC-SIM analysis provides quantitative results 

for selected constituents of the sample gas as programmed by the user. 

H. Pressurized sampling: Collection of an air sample in a canister using a sample pump with a 

(final) canister pressure greater than atmospheric pressure. 

I. Qualitative accuracy: The ability of an analytical system to correctly identify compounds. 

J. Quantitative accuracy: The ability of an analytical system to correctly measure the 

concentration of an identified compound. 

4.0 BACKGROUND AND/OR CAUTIONS 

4.1 Background Information 

Both subatmospheric pressure and pressurized sampling modes use an initially evacuated 

canister and a pump-ventilated sample line during sample collection. Pressurized sampling 

requires an additional pump to provide positive pressure to the sample canister. A sample 

of ambient air is drawn through a sampling train. The sampling train comprises 

components that regulate the rate and duration of sampling into a pre-evacuated SUMMA® 

passivated canister. After the air sample is collected, the canister valve is closed, an 

identification tag is attached to the canister, and the canister is transported to a laboratory 

for analysis. 

This method is generally used for the collection of non-polar, insoluble (or slightly soluble) 

:ompounds. The method is severely limited in determining highly soluble compounds (i.e. 

alcohols, ketones, acetonitriles) due to the sample analysis procedure. For these highly 

water soluble compounds, TenaxTM resin media tubes and a ·volatile Organic Sampling 

Train, • details this procedure. · · 

Collection of ambient air samples in canisters provides (1) convenient integration of ambient 

samples over a specific time period, (e.g., 24 hours); (2) remote sampling and central 

analysis; (3) ease of storing and shipping samples; (4) unattended sample collection; (5) 

analysis of samples from multiple sites with one analytical system; and (6) collection of 

sufficient sample volume to allow assessment of measurement precision and/or analysis of 

samples by several analytical systems. Care, however, must be exercised in selecting, 

cleaning, and handling sample canisters and sampling apparatus to avoid losses or 

contamination of the samples. Contamination is a critical issue with canister-based 

sampling because the canister is the last element in the sampling train. Interior surfaces of 

the canisters are treated by the SUMMA® passivation process, in which a pure chrome-
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nickel oxide is formed on the surface. This type of vessel has been used in the past for 

sample collection and has demonstrated sample storage stability of many specific organic 
compounds. All other sampling equipment (e.g., pump and flow controllers) should be 
thoroughly cleaned to ensure that the filling apparatus will not contaminate samples. 

In preparation for subatmospheric sample collection in a canister, the canister is evacuated 

to 0.05 mm Hg. When opened to the atmosphere containing the VOCs to be sampled, the 

differential pressure causes the sample to flow into the canister. This technique may be 
used to collect grab samples (duration of 10 to 30 seconds) or time-integrated samples 

(duration of 12 to 24 hours) taken through a flow-restrictive inlet (e.g., mass flow controller, 

critical orifice). With a critical orifice flow restrictor, there will be a decrease in the flow rate 
as the pressure approaches atmospheric. With a mass flow controller, however, the 
subatmospheric sampling system can maintain a constant flow rate from full vacuum to 

within about 7 kPa (1.0 psi) or less below ambient pressure. 

Pressurized sampling is used when longer-term integrated samples or higher volume 

samples are required. A metal bellows-type pump draws in ambient air from the sampling 
manifold to fill and pressurize the sample canister. The sample is collected in a canister 

using a pump and flow control arrangement to achieve a typical 103-206 kPa (15 to 30 psig) 

final canister pressure. For example, a 6-liter evacuated canister can be filled at 1 0 
cm3/min for 24 hours to achieve a final pressure of about 144 kPa (21 psig). 

4.2 Precautions and Safety Issues 

While working at the site, and especially during sampling operations, personnel safety 

procedures will be observed to prevent exposure to chemical and physical hazards. These 

procedures will encompass standard safety practices as well as those established by the 

site safety officer and those found in the Site Health and Safety Plan. 

This SOP requires the use of the following equipment: compressed gas cylinders and 

canisters, cryogenic fluids (with temperatures typically less than -180" C), chemical 

reagents and gases, and a field GC or GC/MS unit. All of the previously mentioned 

equipment must be handled and used in a manner that ensures safety. Carefully read all 

manufacturer's warning labels associated with equipment. Contact the site safety officer to 

review Material Safety Data Sheets (MSDSs) for any reagents and gases before 

implementing this procedure, and review the Site Health and Safety Plan. If any reagents 

are purchased for the execution of this SOP, make sure that the site safety officer receives 

copies of the MSDS. At a minimum, safety glasses, safety shoes and hard hats will be 
required in designated areas of hazardous activities. Insulated gloves and containment 

equipment will be used when handling cryogenic fluids. Other personal protective 

equipment may be required as specified by the site safety officer. 
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Equipment required to implement this procedure is specified in detail in the EPA Compendium 

Method T0-14, May 1988. Attachments A, B, C, D, and E diagram the sampling and analytical 

systems required. 

6.0 PROCEDURE 

A detailed description of the canister sampling method is provided in "The Determination of 

Volatile Organic Compounds (VOCs) in Ambient Air Using SUMMA® Passivated Canister 

Sampling and Gas Chromatograph Analysis" by the Environmental Protection Agency 

Compendium Method T0-14, May 1988. 

The following is a summary of that compendium: 

A. The sample canister should be cleaned and tested according to the procedure in 

Attachment F. 

B. A sample collection system is assembled as shown in Attachment Band C and must meet 

certification requirements as outlined in Attachment G. (Note: The sampling system should 

be contained in an appropriate enclosure.) 

C. Prior to locating the sampling system, the user may want to perform "screening analyses" 

- using a portable GC system, to determine potential volatile organics present and potential 

"hot spots." The information gathered from the portable GC screening analysis is used in 

developing a monitoring protocol, which includes tht sampling system location, based upon 

the "screening analysis" results. 

D. After "screening analysis,• the sampling system is located. Temperatures of ambient air 

and sampler box interior are recorded on a Canister Sampling Field Data Sheet, see 

Attachment H. For general instructions on filling out forms, refer to SOP-01.01.01, Records. 

E. To verify correct sample flow, a "practice" (evacuated) canister is used in the sampling 

system. (Note: For a subatmospheric sampler, the flowmeter and practice canister are 

needed. For the pump-driven system, the practice canister is not needed, as the flow can 

be measured at the outlet of the system). A certified mass flowmeter is attached to the inlet 

line of the manifold, immediately in front of the filter. The canister is opened. The sampler 

is turned on and the reading of the certified mass flowmeter is compared to the sampler 

mass flow controller. The values should agree within ±1 0%. If not, the sampler mass 

flowmeter needs to be recalibrated or there is a leak in the system. This should be 

investigated and corrected. (Note: Mass flowmeter readings may drift. Check the zero 

reading carefully. To compensate for any zero drift, add or subtract the zero reading when 

reading or adjusting the sampler flow rate). After 2 minutes, the desired canister flow rate is 

adjusted to the proper value (as indicated by the certified mass flowmeter) by the sampler 
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flow control unit controller (e.g., 3.5 cm3/min for 24 hr, 7.0 cm3/min for 12 hr). Record final 

flow on Canister Sampling Field Data Sheet, Attachment H. 

F. The sampler is turned off and the elapsed time meter is reset to 000.0. (Note: Any time the 

sampler is turned off, wait at least 30 seconds to turn the sampler back on.) The •practice" 

canister and certified mass flowmeter are disconnected and a clean certified (refer to 

Attachment F) canister is attached to the system. 

G. The canister valve and vacuum/pressure gauge valve are opened. Pressure/vacuum in the 

canister is recorded on the canister sampling field data sheet (Attachment H) as indicated 

by the sampler vacuum/pressure gauge. 

H. The vacuum/pressure gauge valve is closed and the maximum/minimum thermometer is 

reset to current temperature. Time of day and elapsed time meter readings are recorded on 

the canister sampling field data sheet (Attachment H). 

I. Sampling commences and stops by the programmed electronic timer. 

J. After the desired sampling period, the maximum/minimum, current interior temperature and 

current ambient temperature are recorded on the sampling field data sheet. The current 

reading from the flow controller is recorded. At the end of the sampling period, the 

vacuum/pressure gauge valve on the sampler is briefly opened and closed and the 

pressure/vacuum is recorded on the canister sampling field data sheet. Pressure should be 

close to desired pressure. (Note: For a subatmospheric sampling system, if the canister is 

at atmospheric pressure when the field final pressure check is performed, the sampling 

period may be suspect. This information should be noted on the canister sampling field 

data sheet). Time of day and elapsed time meter readings are also recorded. 

K. The canister valve is closed. The sampling line is disconnected from the canister and the 

canister is removed from the system. For a subatmospheric system, a certified mass 

flowmeter is again connected to the inlet manifold in front of the in-line filter and a "practice" 

canister is attached to the Magnelatch valve of the sampling system. The final flow rate is 

recorded on the canister sampling field data sheet. (Note: For a pressurized system, the 

final flow may be measured directly.).· 'The sampler is turned off. An identification tag is 

attached to the canister. Canister serial number, sample number, location, and date are 

recorded on the tag. 

L. When the sample canister is used to sample high concentration ~ 1,000 ppm) gas streams, 

special precautions are required for sample handling at the analytical laboratory and in the 

field. First, a warning statement to the laboratory is included on the Chain-of

Custody/Request for Analysis forms and sample data sheets sent along with the sample 

canister. Secondly, a special warning label must be attached to the canister, in addition to 

the sample ID tag, prior to shipment. These two steps are performed so that the analyst 

can adjust the GC unifs sensitivity before analysis to avoid instrument contamination. Also, 

the laboratory personnel responsible for the cleaning of the canisters will know to use a 
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methanol rinse cleaning procedure to remove any residual, high-contaminant gas 
condensate in the canisters. 

In addition to these laboratory preparation steps, high-concentration canister sampling 
requires a more thorough decontamination of all used sampling equipment. The usual 
decontamination procedures (Attachment G) should be repeated for all affected sampling 
equipment. Decontamination procedures should always be followed by a field sampling 
system blank check (Section 6.1 ). 

M. Decontaminate specified sampling equipment using the protocol found in Attachment F. 
For other equipment used, follow SOP-02.07, General Equipment Decontamination. 

6.1 Quality Assurance/Quality Control Procedures, Frequencies, and Acceptance Criteria 

To ensure that the samples collected are representative of the true sample matrix the 
following field QA/QC procedures will be performed: 

METHOD 
QAIQC T0-14 FREQUENCY ACCEPTANCE CRITERIA 

PROCEDURE SECTION 

Flowmeter 9.2.5 Before and after each ± 1 0% of certified 
Verification sample collection 

Canister Cleaning 11.1 Before canisiBr is prepared Less than <0.2 ppbv of target 
and Certification for collecting a VOCs found; verify first 1 0 

sample canisters, if all are < 0.2 
ppbv,lhen verify 1/10 

Canister leak/ 11.1.2 After each canisiBr cleaning Pressurize to 30 psig for 
Pressure Check 24 hours,< 2 psig 

maximum change 

Field Sampling 11.2 Before the sampling system Less than < 0.2 ppbv of 
System Cleaning system is used for collecting target VOCs found 
and Certification a sample 

Field Sampling 11.2.3 Before the sampfing system 90-11 0% Recovery 
System Certification is. U68d for collecting a 
using Calibration sample 
Gas Standards 

Sampling System Audit 12.2 Once for each field sampling 90-11 0% Recovery 
system used; sample each ±25%RSD 
cylinder in triplicate 

Use the referenced sections of Method T0-14 to find the specific methodology. In addition, 
Attachment F of this SOP summarizes the canister cleaning procedure and Attachment G 
addresses the field sampling system cleaning and certification procedures. 
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The analytical QA/QC procedures will be in accordance with Method T0-14. These 
procedures depend on the type of analytical system employed (i.e., GC/MS or 
GC/Multidetector). Method T0-14 Section 12.5.2 specifies the QA/QC procedures and 
acceptance criteria for the GC/MS system. Section 12.5.3 specifies the GC/Multi-detector 

system QA/QC procedures and acceptance criteria. In addition to Method T0-14 
procedures, the following analytical protocols will be employed: 

1. Accuracy determinations 

Surrooate spikes: Known concentrations of surrogate compounds (in a gas) will be 
added to the sample gas stream as the stream is purged from the canister, but before 
the stream enters the analytical system. The recovery of these compounds is used as 
a determination of analytical accuracy. 

Blank canister spikes: A blank sample canister will be directly spiked with a known 
concentration of the analytes of interest in nitrogen gas. The spike will be allowed to 
equilibrate in the canister and then analyzed using the same methodologies used in 
analyzing actual canister samples. The recovery of the spiked compounds indicates 
the accuracy of the canister sample method and of the analytical system. 

2. Precision determination 

Replicate analysis: Multiple aliquots of sample gas will be purged from the sample 
canister and analyzed individually. Analytical precision is determined by relative 
percent difference. 

6.2 Documentation 

A. Complete all data collection forms and calibration forms. Use the Daily Activity Log in 
SOP-01.01.01 to record general comments and other information not included 
elsewhere. 

B. Complete sample control forms (SOP-01.04). 

C. Fill out all required shipping forms for the samples per in SOP-01.03, Handling, 
Packaging, and Shipping of Samples, and ship the samples to the preapproved 

analytical laboratory. 
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A. Contact the analytical lab to ensure that samples arrived safely and instructions for 
sample analysis are clearly understood. 

B. Disassemble and clean all equipment and prepare them for storage. 

7.0 REFERENCES 

The following procedures are directly associated with this procedure and should be reviewed 
before canister sampling: 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-02.07, General Equipment Decontamination. 
LANL-ER-SOP-06.21, Volatile Organic Sampling Train. 

EPA. May 1988. Compendium Method T0-14 "The Determination of Volatile Organic 
Compounds (VOCs) in Ambient Air Using SUMMA~ Passivated Canister Sampling and Gas 
Chromatographic Analysis." 

8.0 RECORDS 

A. Completed Caniste ~ Sampling Field Data Sheet 

B. Completed Chain-of-Custody/Request for Analysis Form 

C. Completed Calibration records 

D. Completed Daily Activity Log including any deviations and other pertinent information 

9.0 ATTACHMENTS 

A. Canister Cleaning System 

B. Sampler Configuration for Subatmospheric Pressure or Pressurized Canister Sampling 

C. Alternative Sampler Configuration for Pressurized Canister Sampling 

D. Schematic of Calibratior ":'vstem and Manifold for: (a) Analytical System Calibration, (b) 
Testing Canister Samplin tstem, and (c) Preparing Canister Transfer Standards 

E. Canister Analysis Utilizing GC-MS-SCAN-SIM Analytical System with Optional Flame 
Ionization Detector with the 6-Port Chromatographic Valve in the Sample Desorption Mode 

F. Canister Cleaning and Certification Procedures 



G. Sampling System Cleaning and Certification Procedures 

H. Canister Sampling Field Data Sheet 

I. Data Form Completion 
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J. Example of Humid Zero Air Test Results for (a) a Clean Sampler and (b) a Contaminated 
Sampler 
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SAMPLER CONFIGURATION FOR SUBATMOSPHERIC 

PRESSURE OR PRESSURIZED CANISTER SAMPLING 
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ALTERNATIVE SAMPLER CONFIGURATION FOR 

PRESSURIZED CANISTER SAMPLING 

Page 13 of 21 

····························---·-·····-··--------···. 
Hatld lndcaJrl , v tnt 

'"'-' Manffcld 

• ••••••••••••••••••••••••••••••••• ····-··········· 
ToAC 



ATTACHMENT 0 
LANL-EA-SOP-06.22, RO 

Page 14 of 21 

SCHEMATIC OF CALIBRATION SYSTEM AND MANIFOLD FOR: 

{a) ANALYTICAL SYSTEM CALIBRATION, {b) TESTING 
CANISTER SAMPLING SYSTEM AND, {c) PREPARING 

CANISTER TRANSFER STANDARDS 
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CANISTER ANALYSIS UTILIZING GC-MS.SCAN-SIM ANALYTICAL SYSTEM 
WITH OPTIONAL FLAME IONIZA nON DETECTOR WITH THE 6-PORT 
CHROMATOGRAPHIC VALVE IN THE SAMPLE DESORPnON MODE 
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CANISTER CLEANING AND CERTIFICATION PROCEDURES 

A. All canisters must be clean and free of any contaminants before sample collection. 

B. All canisters are leak tested by pressurizing them to approximately 206 kPa (30 psig) with 

zero air. (Note: The canister cleaning system in Attachment A can be used for this task.) 

The initial pressure is measured, the canister valve is closed, and the final pressure is 

checked after 24 hours. If leak tight, the pressure should not vary more than ±13.8 kPa 

(±2 psig) over the 24 hour period. 

C. A canister cleaning system may be assembled as illustrated in Attachment A. Cryogen is 

added to both the vacuum pump and zero air supply traps. The canister(s) are connected 

to the manifold. The vent shut-off valve and the canister valve(s) are opened to release any 

remaining pressure in the canister(s). The vacuum pump is started and the vent shut-off 

valve is then closed and the vacuum shut-off valve is opened. The canister(s) are 

evacuated to< 0.05 mm Hg (for at least one hour). (Note: On a daily basis or more often if 

necessary, the cryogenic traps should be purged with zero air to remove any trapped water 

from previous canister cleaning cycles.) 

D. The vacuum and vacuum/pressure gauge shut-off valves are closed and the zero air shut

off valve is opened to pressurize the canister(s) with humid zero air to approximately 206 

kPa (30 psig). If a zero gas generator system is used, the flow rate may need to be limited 

to maintain the zero air quality. 

E. The zero shut-off valve is closed and the canister(s) are allowed to vent down to 

atmospheric pressure through the vent shut-off valve. The vent shut-off valve is closed. 

Steps C through E are repeated two additional times for a total of three (3) 

evacuation/pressuration cycles for each set of canisters. 

F. At the end of the evacuation/pressuration cycle, the canister is pressurized to 206 kPa (30 

psig) with humid zero air. The canister is then analyzed by a GC-MS or GC-FID-ECD 

analytical system. Any canister that has not tested clean (compared to direct analysis of 

humidified zero air of less than 0.2 ppbv of targeted VOCs) should not be used. As a 

"blank" check of the canister(s) and cleanup procedure, the final humid zero air fill of 100% 

of the canisters is analyzed until the cleanup system and canisters are proven reliable (less 

than 0.2 ppbv of targets VOCs). The check can then be reduced to a lower percentage of 

canisters. 

G. The canister is reattached to the cleaning manifold and is then reevacuated to <0.05 mm 

Hg and remains in this condition until used. The canister valve is closed. The canister is 

removed from the cleaning system and the canister connection is capped with a stainless 

steel fitting. The canister is now ready for collection of an air sample. An identification tag 

is attached to the neck of each canister for field notes and chain-of-custody purposes. 
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SAMPLING SYSTEM CLEANING AND CERTIFICATION PROCEDURES 

Cleaning Sampling System Components 

A. Sample components are disassembled and cleaned before the sampler is assembled. 

Nonmetallic parts are rinsed with HPLC grade deionized water and dried in a vacuum oven 

at 50"C. Typically, stainless steel parts and fittings are cleaned by placing them in a beaker 

of methanol in an ultrasonic bath for 15 minutes. This procedure is repeated with hexane 

as the solvent. 

B. The stainless steel parts are then rinsed with HPLC grade deionized water and dried in a 

vacuum oven at 1 oo·c for 12 to 24 hours. 

C. Once the sampler is assembled, the entire system is purged with humid zero air for 24 

hours. 

Humid Zero Air Certification - (see Section 6.1) 

(Note: In the following sections, "certification" is defined as evaluating the sampling system with 

humid zero air and humid calibration gases that pass through all active components of the 

sampling system. The system is •certified" if no significant additions or deletions [less than 0.2 

ppbv of targeted compounds] have occurred when challenged with the test gas stream.) 

A. The cleanliness of the sampling system is determined by testing the sampler with humid 

zero air without an evacuated gas cylinder, as follows. 

B. The calibration system and manifold are assembled, as illustrated in Attachment G. The 

sampler (without an evacuated gas cylinder) is connected to the manifold and the zero air 

cylinder activated to generate a humid gas stream (2 Vmin) to the calibration manifold (see 

Attachment G [b]). 

C. The humid zero gas stream passes through the calibration manifold, through the sampling 

system (without an evacuated canister) to a GC-FID-ECD analytical system at 75 cm3/min 

so that 40 cm3/min is pulled through the six-port valve and routed through the cryogenic 

trap (see EPA reference Compendium Method T0-14, Section 1 0.2.2.1) at the appropriate 

time while the extra sample is vented. (Note: The exit of the sampling system [without the 

canister] replaces the canister in Attachment H.) After the sample (400 ml) is 

preconcentrated on the trap, the trap is heated and the VOCs are thermally desorbed onto 

the head of the capillary column. Since the column is at -50"C, the VOCs are cryofocussed 

on the column. Then, the oven temperature (programmed) increases and the VOCs begin 

to elute and are detected by a GC-MS (see EPA reference Section 1 0.2) or the GC-FID

ECD. The analytical system should not detect greater than 0.2 ppbv of targeted VOCs in 
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order for the sampling system to pass the humid zero air certification test. Chromatograms 
of a certified sampler and contaminated sampler are illustrated in Attachment J (a) and (b), 
respectively. If the sampler passes the humid zero air test, it is then tested with humid 
calibration gas standards containing selected VOCs at concentration levels expected in field 
sampling (e.g., 0.5 to 2 ppbv) as follows: 

Sampler System Certification with Humid Calibration Gas Standards - (see Section 6.1) 

A. Assemble the dynamic calibration system and manifold as illustrated in Attachment G. 

B. Verify that the calibration system is clean (less than 0.2 ppbv of targeted compounds) by 
sampling a humidified gas stream, without gas calibration standards, with a previously 
certified clean. canister (see EPA reference Section 12.1 ). 

C. The assembled dynamic calibration system is certified clean if less than 0.2 ppbv of 
targeted compounds are found. 

D. For generating the humidified calibration standards, the calibration gas cylinder(s) (see EPA 
reference Section 8.2) containing nominal concentrations of 1 0 ppmv in nitrogen of selected 
VOCs, are attached to the calibration system, as outlined in EPA reference Section 
1 0.2.3.1. The gas cylinders are opened and the gas mixtures are passed through 0 to 10 
cm3fmin certified mass flow controllers to generate ppb levels of calibration standards. 

E. After the appropriate equilibrium period, attach the sampling system (containing a certified 
evacuated canister) to the manifold, as illustrated in Attachment G (a). 

F. Sample the dynamic calibration gas stream with the sampling system according to EPA 
reference Section 9.2.1. (Note: To conserve generated calibration gas, bypass the canister 
sampling system manifold and attach the sampling system to the calibration gas stream at 

the inlet of the in-line filter of the sampling system so the flow will be less than 500 
cm3fmin.) 

G. Concurrent with the sampling system operation, real-time monitoring of the calibration gas 
stream is accomplished by the on-line GC-MS or GC-multidetector analytical system 
(Attachment G [b]) to provide reference concentrations of generated VOCs. 

H. At the end of the sampling period (normally same time period used for anticipated 
sampling), the sampling system canister is analyzed and compared to the reference GC-MS 
or GC-multidetector analytical system to determine if the concentration of the targeted 
VOCs was increased or decreased by the sampling system. 

1. A recovery of between 90% and 11 0% is expected for all targeted VOCs. 
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CANISTER SAMPLING FIELD DATA SHEET 

LOS ALAMOS NATIONAL LABORATORY 

Date:------- ENVIRONMENTAL RESTORATION Sheet __ of __ 

CANISTER SAMPUNG FIELD DATA SHEET 
Expected Sample Concentration 

Technical Area---- Operable Unl o HIGH~ 1000 ppm o LOW~ 1000 ppm) 

Site Wor1< Plan:----------------

Signature:-----------------

SAMPLING INFORMATION 

·~u:l 
~--·-··········-···---" 

f'-Ami-1 
! LAST SAII'l£ ; 

L..~--~-~ ... ! 

Canister Leak Check Date: ----------

START 

START 

LOCAL 
TIME 

PRESSURE (PSIQ) 

CANISTER PRESSURE 

STOP ~~~ 

----~--~------~~~,c~----~~--~~~--~ ~-__ an31min 

0;.:> 
SAMPLING SYSTEM CERTIFICATION DATE: ------~A.....'~#-.:------------•~~ 
OUARTE " RECERTIFICATION DATE: - 1. 

LABORATORY INFORMATION: 

DATE RECEiVED:----------

RECEIVED BY:----------

INITIAL PRESSURE:---------

FINAL PRESSURE:---------

DILUTION FA:: OR:----------

GC-FID-ECD DATE:---------

GC-MSD-SCAN DATE:--------

GC-MSD-SIM DATE:---------

RESULTS: ______________________________________ _ 

GC-FID-ECD. 

GC-MSD-SCI 

GC-MSD-Sit. 
0 CHECK HER!:' II-' OONTINUED ON BACK OF THIS SHEET 
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Use an indelible dark ink pen. Make an entry in each entry blank. For entry blanks for which no 

data are obtained, enter UNK for Unknown, NA for Not Applicable, ND for Not Done, etc. To 

change an entry, draw a single line through it, add the correct information above it, and date and 

initial the change. For all forms, complete the following information: 

1. Technical Area (TA). Two-digit number indicating in which area the sampling is being done 

2. Operable Unit (OU). Four-digit number indicating the operable unit in which the sampling is 

being done 

3. Expected Sample Concentration. Value determined by field measurements. This value is 

critical for the Laboratory. Make every effort to make a determination. 

4. Site Work Plan. The name of the plan and it's date of application. 

5. Signature: A legible signature of the field team leader or his designate. 

6. Canister Serial Number. The number that is stamped on the connector. This is not the 

sample number. 

7. Temperature 

Interior. The temperature in the insulated enclosure 

Ambient. The temperature outside the insulated enclosure 

Maximum. The maximum temperature inside the box during sampling 

Minimum. The minimum temperature inside the box during sampling 

8. Pressure. The starting pressure for subatmospheric/pressure will be negative. The ending 

pressure for subatmospheric should be negative and positive for pressure sampling 

9. Sampling Times. Record the start and stop times and the elapsed time from the meter 

1 0. Flow rates 

Manifold Flow Rate. Flow rate for inlet flow manifold 

Canister Flow Rate. Flow rate downstream of the mass flowmeter 

Flow Controller readout. The value read directly from the Mass Flow Control Unit 

Zero reading. This is taken time mass flowmeter (Refer to Section 6.0E) 

11. Sampling System Certification Date. The date when the system was initially certified 

12. Quarterly Recertification Date. Sample equipment must be calibrated on a quarterly basis 

13. Laboratory Information. Data filled out by the Laboratory 



ATTACHMENT J 
LANL-ER-SOP-o6.22, RO 

Page 21 of 21 

EXAMPLE OF HUMID ZERO AIR TEST RESULTS FOR (a) A CLEAN SAMPLER 

AND (b) A CONTAMINATED SAMPLER 

• 
TIMI_. 

(a). Certified Sampler 

Tlall_. 

(b). Contaminated Sampler 
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Measurement of Gamma-Ray Fields Using A Sodium Iodide 
Detector 

1.0 PURPOSE 

This procedure provides instructions for making count-rate measurements of 
gamma-ray fields with a sodium iodide (Nal) detector. 

2.0 SCOPE 

This procedure includes activities required to conduct a radiation survey to 
quantitatively measure low-level gamma emitters. 

2.1 Applicability 

This procedure applies to site workers who will be conducting the field 
radiation survey. 

2.2 Training 

Site workers conducting the radiation survey will be trained health 
physicists or health physics technicians (or have equivalent education or 
experience). 

3.0 DEFINITIONS 

A. Gamma rays: highly penetrating forms of radiation. As they penetrate the 
body, gamma rays can damage living cells, and are therefore, considered an 
external hazard. 

B. Radioactivity: the physical property, or capability, of certain elements to 
release particles or waves of energy. As radioactive elements disintegrate, they 
exhibit radioactivity by emitting gamma rays and other particles and radiation. 

4.0 BACKGROUND AND/OR CAUTIONS 

This radiation survey is used to quantitatively measure gamma rays from 
radionuclides in the area. It may be used to indicate contamination by gamma 
emitters after the entire area is surveyed and mapped to define radioactive hot 
spots or plumes. The Nal detector is used primarily to measure increases in 
background radiation and to locate and measure sources of radiation that 
cause the background readings to change. Note that elevated count-rate data 
must be carefully interpreted because uncontaminated areas can demonstrate 
high readings if they are next to an area contaminated with gamma emitters. 
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Portable ratemeter/scaler and sodium iodide detector (1 inch by 1 inch) 

D-cell batteries 

Gamma check source 

6.0 PROCEDURE 

PRIOR TO MEASUREMENTS 

A. Refer to the operator's manual for specific instructions on the operation of the 
Nal detector. 

B. Inspect the equipment and connector cable (where appropriate) for obvious 
damage or a frayed or broken cable. 

C. Check the battery condition and if the check indicates low battery power, 
replace the batteries. 

D. Check the calibration sticker and ensure that the instrument has been 
calibrated within the Nal detector specific time frame (e.g., every 6 months for a 
Ludlum 12S Nal Detector). 

E. Perform a source check and note the response of the detector . 

GENERAL OPERATING PROCEDURE 

A. To survey radiation levels in an area, walk slowly, listen for increases in 
audible response, and look for needle deflection indicating an increase in 
radiation levels. In general, the instrument should be held approximately 3 feet 
above the ground (waist level). To determine the maximum radiation levels, 
vary the height and direction of the detector. When an increase is noted, hold 
the instrument at that point for at least 15 seconds (or as long as indicated in the 
operations manual for specific models) to obtain an accurate count rate. 

B. To obtain a contact reading of an object or surface, place the instrument 
directly on the object or surface and hold for at least 15 seconds (or as long as 
indicated in the operations manual for specific models) to obtain an accurate 
count rate. If the object or surface is known or suspected to have loose 
contamination, exercise good radioactive contamination safety practices, and 
do not allow the instrument to come in contact with the surface. 



LANL-ER-SOP-06.23, RO 
Page 4 of 4 

C. When scanning an object with the instrument , scan at 1-2 inches per 
second (or as quickly as indicated in the operations manual for specific 
models). 

D. Give particular attention to drain lines, piping, ductwork, pits, sumps, or any 
other likely places where radioactivity may be present. 

E. Record all field survey point readings and other relevant data. 

F. If necessary, ensure that all survey and sample locations are properly staked 
with a visible location identification. 

G. At the end of field activities, ensure that all equipment is accounted for, 
decontaminated, and ready for shipment. 

7.0 REFERENCES 

A. The Ludlum 12S Radiac Training Gujde. Prepared by Afftrex, L TO. 
Pittsburgh, PA. 

B. Instruction Manual for the Ludlum 12S Sodium Iodide Detector. Ludlum 
Measurements, Inc. Sweetwater, IX. 

8.0 RECORDS 

All records generated as a result of this procedure will be 
submitted to the Record Processing Facility. These records 
include but are not limited to: 

Daily Activity Log which will include all daily activities and 
any deviations from this procedure. 

9.0 ATTACHMENTS 

N/A 
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SAMPLE COLLECTION FROM SPLIT-SPOON SAMPLERS AND 
SHELBY TUBE SAMPLERS 

1.0 PURPOSE 

This standard operating procedure (SOP) provides instructions that are to be 
followed in collecting soil and sediment samples from split-spoon samplers or 
Shelby Tube samplers. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable for collection of soil and sediment samples 
from split-spoon samplers or Shelby Tube samplers for the Environmental 
Restoration Program. 

2.2 Training 

Field team members must document that they have read and understand 
this procedure, and all procedures in Section 1.0 (General Instructions) of 
the Laboratory's Environmental Restoration Standard Operating 
Procedures (SOPs). 

3.0 DEFINITIONS 

A. Shelby Tube: A single-piece metal tube of thin gauge which is forcefully 
driven into the soil or sediment at the bottom of a bore hole in order to collect an 
undisturbed subsurface soil or sediment sample. 

B. Split-spoon Sampler: A multiple piece sampler which is threaded on to the 
end of a drill rod or hand auger and is forcefully driven into the soil or sediment at 
the bottom of a bore hole in order to collect an undisturbed subsurface soil or 
sediment sample. 

4.0 BACKGROUND AND/OR CAUTIONS 

4. 1 Introduction 

A split-spoon sampler is used to take subsurface soil or sediment samples by 
being forcefully driven into the soil or sediment at the bottom of a bore hole. 
Samples may be retrieved along the entire length of the bore hole to obtain an 
unbroken record of the subsurface layers, or samples may be retrieved at 
selected intervals. Continuous samples may also be taken from the surface down 
to a specified level or from a subsurface point downward. 
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The split-spoon is threaded on to the end of the drill rod in place of the drill bit. 
The sampler is lowered on the drill rod to the bottom of the boring by heavy steel 
cable connected to the drilling mast. The sampler is forced into the soil by a drive 
weight which is dropped repeatedly onto the drive head located at the top of the 
drill rod. Weights up to 350 pounds are available, but the most commonly used 
weight for a 2-inch diameter sampler is a 140-pound weight. The weight is 
typically allowed to fall a distance of 30 inches. The sampler is driven into the 
sediment to a depth about 6 inches shorter than the length of the sampler itself. 
Split-spoon samplers are manufactured in 18- and 24-inch lengths with 2- to 3-
inch outside diameters. 

Occasionally bedrock or extremely compacted sediments are encountered which 
make further advance of the sampler extremely difficult or impossible without 
damage to the sample. This condition is known as "refusal" and is defined as a 
"penetration of less than 1 foot for 100 blows" (a blow is the act of striking a drive 
rod with a drive weight). Six inches for 50 blows is also commonly recognized as 
refusal. Upon refusal, the bore hole is to be either abandoned or the sampler 
removed and replaced by a drill bit. 

Split-spoon sampling may also be performed with the hand auger. The split
spoon is threaded on to the end of the hand driven drill rod in place of the 
auger/bit. The split-spoon is advanced into the bore hole by manually turning the 
hand auger. In all other respects, hand auger split-spoon sampling is identical to 
hydraulically driven split-spoon sampling. 

A similar type of sampling apparatus is the "Shelby" tube. While the split-spoon is 
a multiple piece sampler, the Shelby Tube is a single-piece metal tube of thinner 
gauge than the split-spoon. Like the split-spoon, soil is forced into the Shelby 
Tube and stored inside. However because the Shelby Tube is typically 
advanced hydraulically, it allows the capture of a relatively undisturbed sample. 
The Shelby Tube requires much less effort to push into the soil due to its thinner 
walls and sharp cutting edge. Care must be taken not to compress the soil 
sample by forcing the tube deeper than its own length. 

4. 2 Cautions 

This procedure is limited to the activities of collecting so~ 'nd sediment samples for 
field monitoring and laboratory analysis for concentratio· of hazardous and 
radioactive constituents or for soil/sediment physical characteristics. This SOP does 
not address the drilling activities, removal of time sensitive geologic analytical 
samples, core documentation, lithologic description, packaging of core material or 
temporary storage of borehole materials at a drill site Sample Management Trailer. 
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Equipment needed for sample collection using split-spoon and Shelby Tube samplers 
is as follows: 

2.5-inch, 2.0-inch, or 1.5-inch internal diameter (ID) split-spoon drive 
sampler 

2.5-inch, 2.0-inch, or 1.5-inch brass liners and sealing materials (plastic 
end caps, Teflon seals, non-adhesive silicon or Teflon tape, ziplock bags) 

Shelby tube sampler 

__ Work table surface 

Knife/blade 

Sampling tools 

__ Buckets 

High purity laboratory detergent, such as Alconox 

__ 0.1 N nitric acid (if necessary) 

Deionized water 

__ Chain of Custody/Request for Analysis forms 

6.0 PROCEDURE 

A. Coordinate the sampling effort with the Health and Environmental 
Chemistry Group (EM-9) and Sample Coordination Facility (SCF). They will give 
guidance regarding sample containers and preservation. 

B. Label all bottles and complete documentation (SOP-01.02, Sample 
Containers and Preservation, and SOP-01.04, Sample Control and Field 
Documentation). Fill out all information except sampler's name/initials and the 
actual date and time. 

C. Assemble the sampler and ensure that all sampling equipment has been 
properly decontaminated. If decontamination cannot be guaranteed, 
decontaminate the sampler following guidance in step M of this procedure. 

D. Note exact location of the hole where the sample has been collected in the 
field notebook. If not tied in to a surveyed grid system or some other well 
documented system, measure the distances and direction from stationary 
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landmarks. If possible, photograph the location. As appropriate, spray paint or 
wooden stakes may also be used to mark the location. 

E. Collect the split-spoon sampler or Shelby Tube sampler from the driller and 
place it on a secure bench or rack. If a Shelby Tube sampler is used, submit the 
entire tube to the laboratory. 

F. Separate the split-spoon sampler tube (a flat-blade screwdriver is useful}, 
exposing either the sample or, if used, brass liners. Run a knife between the 
liners to separate the tube. 

G. If volatile organic compound (VOC) analysis is required, immediately seal 
the cut ends of the split-spoon sampler with Teflon film. The field team member 
will log the borehole material in the field notebook at this time. The field team 
member will also record in the field notebook the borehole identification number, 
run number, depth interval, and percent recovery (as appropriate). 

H. If no liner is used, the sample may be collected from the open split-spoon 
sampler using a decontaminated stainless steel spoon (or other appropriate 
sampling tool). The sample may be collected as a "composite" of several discrete 
points within the sampler or as a "grab" sample from one discrete point within the 
sampler. The sample collection strategy and rationale must be discussed and 
documented in the field notebook and/or daily logs. 

I. If the samples are being analyzed for VOCs, collect the VOC fraction first. 
VOC sample containers should be tightly packed, using a decontaminated 
stainless steel spoon (or other appropriate sampling tool), leaving no airspace in 
the sample container. 

J. For composite samples (where VOCs are not an analytical parameter) 
collect small amounts of soil or sediment from several discrete points within the 
split-spoon sampler using a decontaminated stainless steel spoon (or other 
appropriate sampling tool}, and place the soil or sediment in a decontaminated 
stainless steel or plastic bucket or a plastic ziplock bag. Mix the soil or sediment 
several times until the material is well mixed and homogeneous. Sampling 
points for the composite sample may be selected randomly, at regular intervals, 
or based on visual inspection. Alternatively, place the entire core into a 
decontaminated stainless steel or plastic bucket and mix until the sample is 
homogenized. The sample collection strategy and rationale must be discussed 
and documented in the field notebook and/or daily logs. 

K. Decontaminate the outside of the sample containers, bag the samples in a 
ziplock bag, and place the samples in a cooler at the sampling site. The cooler 
should contain ice as specified by the site-specific sample plan. 

L. Field duplicates may be collected either by compositing the soil in a 
decontaminated stainless steel or plastic bucket (a composited field duplicate) or 
sampling from a close adjacent location (a collocated field duplicate). Collocated 
field duplicates are to be collected from adjacent liners. Follow the site-specific 
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sample plan and document the duplicate collection process in the field notebook 
and/or daily logs. 

M. Following each sampling event, wash the split-spoon sampler with high 
purity laboratory detergent and double rinse the components with deionized 
water, methanol, 0.1 N nitric acid, and/or other rinse solution as appropriate or as 
specified in the site-specific sampling plan. Brass liners and Shelby Tube 
samplers should be cleaned in the laboratory prior to use and rinsed in the field 
with deionized water prior to use. 

7.0 REFERENCES 

LANL-ER-QPP, Quality Program Plan for Environmental Restoration Activities 
LANL-ER-SOPs in Section 1.0, General Instructions 

8.0 RECORDS 

All records generated as a result of this procedure will be submitted to the Record 
Processing Facility. These records include but are not limited to the Daily Activity 
Log which will include all daily activities and any deviations from this procedure. 
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Total Suspended Particulate Air Sampling 

1.0 PURPOSE 

This procedure describes the methods for the determination of suspended 
particulate matter in the atmosphere using a high-volume air sampler. 

2.0 SCOPE 

2.1 APPLICABILITY 

This procedure is applicable for air sampling using a high-volume air 
sampler. 

2.2 TRAINING 

All site workers who operate a high-volume air sampler should document 
that they have read and do understand this procedure, the operation 
manual for the high-volume sampler, and the procedures in Section 1 .0, 
General Instructions, of the Los Alamos National Laboratory's 
Environmental Restoration Standard Operating Procedures (LANL-ER
SOPs). 

3.0 DEFINITIONS 

N/A 

4. 0 BACKGROUND AND/OR CAUTIONS 

This method provides a measurement of the mass concentration of total 
suspended particulate matter (TSP) in ambient air for determining compliance 
with the primary and secondary national ambient air quality standards for 
particulate matter. The measurement process is nondestructive, and the size of 
the sample collected is usually adequate for subsequent chemical analysis. 

An air sampler properly located at the measurement site draws a measured 
quantity of ambient air into a covered housing and through a filter during a 24 
hour or other appropriate sampling period. The sampler flow rate and the 
geometry of the shelter favor the collection of particles up to 25-50 microns (~m) 
(aerodynamic diameter), depending on wind speed and direction. The filters 
used are specified to have a minimum collection efficiency of 99 percent as 
measured by the American Society for Testing and Materials (ASTM)-2986 
method for particles of 0.3 ~m diameter. 

The filter is weighed (after moisture equilibration) before and after use to 
determine the net weight (mass) gain. The total volume of air sampled, 
corrected to the Environmental Protection Agency (EPA) standard conditions 
[25·c, 760 millimeters mercury (mm Hg)], is determined from the measured flow 
rate and the sampling time. The concentration of TSP matter in the ambient air 
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is computed as the mass of collected particles divided by the volume of air 
sampled, corrected to standard conditions, and is expressed in micrograms per 

standard cubic meter (~g/std m3). For samples collected at temperatures and 
pressures significantly different than standard conditions, these corrected 
concentrations may differ substantially from actual concentrations (micrograms 
per actual cubic meter), particularly at high elevations. The actual particulate 
matter concentration should be calculated using the actual temperature and 
pressure during the sampling period. 

The approximate concentration range of the method is 2 to 750 ~g/std m3. The 
upper limit is determined by the point at which the sampler can no longer 
maintain the specified flow rate due to the increased pressure drop of the 
loaded particle size distribution, moisture content of the collected particles, and 
variability from filter to filter, among other things. The lower limit is determined 
by the sensitivity of the balance and by inherent sources of error. 

At wind speeds between 1.3 and 4.5 meters per second (3 and 10 miles per 
hour), the high-volume air sampler has been found to collect particles up to 25 
to 50 ~m. depending on wind speed and direction. For filters that meet EPA 
specifications as described in 40 CFR 50, Appendix B, there is effectively no 
lower limit on the particle size collected. 

5.0 EQUIPMENT 

The equipment needed for this procedure is listed below. 

High-volume air sampler 
Filters 
Cassette filter holder 
Flow rate measurement devices 

Flow indicator (e.g., orifice, rotameter) 
Pressure indicator (e.g., manometer) 

Thermometer 
Barometer 
Timing/control device 
Flow rate transfer standard 
Manila and glassine envelopes 
Electrical generator, if necessary 
Unleaded gasoline for generator, if necessary 
Extension cords 

6.0 PROCEDURE 

1. Ensure that the high-volume air sampler has been calibrated within the past 
six months. If it has not been calibrated within the past six months, then 
calibrate the instrument according to the operations manual. 
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2. Number each filter with an unique identification number and ensure that the 
filters have been weighed {after moisture equilibration) at the laboratory which 
will analyze the filters. 

3. Backlight each filter and inspect for pinholes, particles, and other 
imperfections; a filter with visible imperfections must not be used. 

4. Read the operator's manual for the specific high-volume air sampler to be 
used. 

5. Place sampler motor/blower unit and filter holder in the servicing position by 
raising both of them up until the filter holder is above the top level of the shelter. 
Then rotate the unit one-quarter turn, clockwise or counterclockwise (depending 
on placement}, so that the filter holder hangs in the rectangular hole in the 
sampler support pan. 

6. Remove faceplate part of the filter holder by loosening the four wing nuts, 
allowing the swing bolts to swing down out of the way. 

7. Carefully center a numbered 8" x 1 0" filter, rougher side up, on the 
supporting screen of the filter holder. Properly align the filter on the screen so 
that when the faceplate is in position, the gasket will form an airtight seal on the 
outer edges of the filter. 

8. Secure the filter with the faceplate, tighten the four swing bolts with sufficient 
pressure to avoid air leakage, lower the filter holder and sampler blower/motor 
unit to its normal operating position, and close the shelter. 

9. Plug the high-volume air sampler into an outlet or a gasoline operated 
generator. If a generator is used, ensure that it is placed downwind of the high
volume air sampler. 

1 0. Run motor/blower unit for 5 minutes to allow it to warm up. 

11. Record the flow rate for the sampler using the rotameter. 

12. Set the timer to start and stop the sampler for the specified time period. 
Record the start and stop times. 

13. After the sampling period, record the flow rate, again using the rotameter. 

14. Carefully remove the exposed filter from the supporting screen by holding it 
gently at the ends (not at the corners). Fold the filter lengthwise so that sample 
touches sample. 

15. Place filter in a glassine or similar folder. 
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16. Record all pertinent field information on the Daily Activity Log. For example, 
all weather conr"+ions (e.g., barometric pressure and temperature) and 
instrument reao, :gs should be noted. 

7.0 REFERENCES 

40 CFR Part 50, Appendix 8 

ASTM Standard 2986, "Filter Collection as Measured by the DOP Test", 
American Society for Testing and Materials, Philadelphia, PA, 19103. 

8.0 RECORDS 

The Operable Unit Project Leader is responsible for transfer of the records to 
the ER Record Processing Facility (MS M707) in accordance with procedures 
for LANL ER Records Management (LANL-ER-AP-02.1 ). The records which will 
be generated include but are not limited to the following: 

Daily Activity Log which will include all daily activities and any deviations from 
this procedure. 

9.0 ATTACHMENTS 

N/A 
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Core Barrel Sampling for Subsurface Earth Materials 

1.0 PURPOSE 

The following procedure outlines the steps to be followed when extracting subsurface 
earth material samples using the method of core barrel sampling. 

Decontamination of the core barrel parts and associated apparatus is not included as 
part of this standard operating procedure (SOP). 

2.0 SCOPE 

2.1 Applicability 

This procedure should be followed by all personnel responsible for obtaining 
subsurface solid samples by using a drill rig and core barrels. Refer to LANL
ER-SOP-04.01, Drilling Methods and Drill Site Management, for further 
information on drilling at environmental restoration (ER) sites. 

2.2 Training 

The field team leader and field team members shall be familiar with the 
objectives of sampling with a core barrel and must document that they have 
read and do understand this procedure. 

3.0 DEFINITIONS 

Not applicable 

4.0 BACKGROUND AND/OR CAUTIONS 

When sampling soil or underlying sediments or other solid material, it is important to 
collect the required solid sample in a manner that least disturbs the material one is 
trying to extract. That is, one attempts to bring the subsurface sample to the surface in 
a way that the physical and chemical integrity of the sample is not compromised. In 
this manner, the sampler can determine, for instance, the relative density of the 
material, observe whether there is an obvious interface between horizons, or ascertain 
the actual color and other physical characteristics of the subsurface solids after they 
have been brought to the surface. 

This SOP is not meant to be all encompassing in terms of including all the details of 
sampling with a core barrel for every type of constituent. Specialized sampling may 
require modifying these procedures and these modifications are outside of the purview 
of this operating procedure. This procedure will cover sampling of subsurface 
sediments for radionuclides (including tritium), metals, polychlorinated biphenyls, total 
petroleum hydrocarbons, and volatile and semivolatile organic compounds. Sampling 
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for other constituents may be included under this SOP (or modifications thereof) at the 
discretion of the field team leader and operable unit project leader (OUPL). 

5.0 EQUIPMENT 

Core barrels are generally 5 feet in length and made of mild alloy steel. They consist 
of a machined heavy-duty hollow steel tube split vertically into two equal sections. The 
ends of the two sections are threaded in a way that they are held together by screw 
fittings attached at each end. The core barrel is locked into place with the lead cutting 
auger by attachment to the drill rod or alternately through a wireline latch system. In 
the drill rod method one end of the core barrel is connected to the drill rig's drive 
mechanism through a hexagonal slide couple while the other end is fitted with a 
beveled hollow cutting edge that is screwed onto the core barrel. The inside diameter 
of the core barrel is typically 2.5 inches. Core barrels are machined to fit inside hollow 
stem augers and advance at the same rate as the auger flights. As the drill bit is 
advanced, the shoe of the core barrel (a piece of beveled steel) slightly precedes the 
advancing drill bit. A bearing in the drive head prevents the core barrel assembly from 
rotating with the outer hollow stem auger. In this fashion, undisturbed subsurface 
sediments are pushed up into the hollow core barrel and are not pulverized by the drill 
bit. Modifications of a core barrel include addition of stainless steel, brass or Teflon 
sleeves or plastic inserts that facilitate segregation of the solid material brought up 
from the bore hole according to depth and minimize loss of constituents such as 
volatile organic compounds. 

Drilling with core barrel samplers may be restricted by the material to be drilled 
through. Since the cutting part of the core barrel precedes the drill bit, and has a less 
rugged construction than the drill bit, it may be impossible to use the core barrel 
method of sampling when drilling into harder rock material, cobbles or the like. 

6.0 PROCEDURE 

Before going in the field, the core barrels are disassembled and decontaminated. A 
standard decontamination procedure would be to scrub the core barrel with liquinox 
(liquid soap) solution followed by rinsing with distilled water. Steam cleaning can also 
be utilized in decontaminating core barrels. This latter service is provided by EM-7 at 
TA-50. 

Care should be taken to prevent contamination of the core barrels during storage or 
transportation. After decontamination, the core barrels are enclosed in disposable 
polyethylene bags. 

When ready to use, the two pieces of the core barrel are forced together by screwing 
on the two fittings at the top and the bottom of the core barrel. 

The core barrel is attached to either a drill rod or wireline system and lowered through 
the hollow stem to the bottom of the hole. When finally deployed, the beveled or 
cutting edge of the core barrel protrudes just past the drill bit. 
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The auger is connected to the drill drive head, and drilling commences over the length 
of the auger flight. 

Groups HS-1 and HS-5 support personnel use portable field instruments to monitor 
the cuttings around the drill stem for radioactivity and volatile organic compounds. 
They will signal whether it is safe to remove the core barrel from the drill rig. 

The core barrel is subsequently pulled out of the auger and out of the hole. 

The core barrel is carried to the sample preparation area. By using clamps mounted 
on a table or other acceptable mechanism, the screw fittings at the ends of the core 
barrel are taken off and the core barrel split open. 

Groups HS-1 and HS-5 personnel will take readings at each end of the core barrel to 
ascertain the safety of removing the material contained in the core barrel. 

The core extracted from the borehole is then revealed. 

The sections of core can be handled in a variety of ways, depending on the specific 
application or analysis to be performed with the solid sediments. One format is to 
segregate the five foot core length into 10 individual 6 inch sections. 

Ordinarily, the segment to be submitted for analysis (or several segments, if a 
composite sample is to be analyzed) is placed in a stainless steel bowl and 
homogenized. 

Aliquots of the homogenized sample are then placed in the relevant sample container. 

A modification of the above procedure occurs when stainless steel, brass, Teflon or 
lexan sleeves are inserted into the core barrel. The sleeves can be cut to length and 
typically have an outside diameter of 2.5 inches. The decontaminated and labeled 
sleeves are loaded into the core barrel prior to the core barrel being connected to the 
rig and the auger flight. Polyethylene gloves will be worn by all personnel handling 
sleeves. 

Instead of the core barrel itself being filled with earth materials, the sleeve inserts are 
filled. 

When the core barrels are opened after an auger flight advancement of 5 feet, the 
sleeves are revealed. 

The sleeves (if solid sleeves are used) are removed from the core barrel and fitted at 
each end with a plastic cap. If volatile organic compounds are an analyte of interest, a 
Teflon disc followed by a sheet of Teflon tape is placed over the end of the sleeve 
before the cap is attached. 
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Sleeves for volatile organic compounds are placed in a 12- x 12-inch zip lock bag and 
immediately cooled over ice. 

If the soil sample is to be used for the analysis of semivolatile organic compounds, it 
would also be stored in an ice chest. 

7.0 REFERENCES 

Procedures directly associated with this procedure that should be included prior to 
drilling are the following: 

LANL-ER-SOP-01.01, General Instructions for Field Personnel 
LANL-ER-SOP-01 .02, Sample Containers and Preservation 
LANL-ER-SOP-01.04, Sample Control and Field Documentation 
LANL-ER-SOP-01.05, Field Quality Control Samples 
LANL-ER-SOP-04.01, Drilling Methods and Drill Site Management 

EPA-600/4>':\3-020. Preparation of Soil Sampling Protocol: Techniques and 
Strategies 
LANL-ER-AP-02.1, Procedure for LANL ER Records Management 

Environmental Protection Group, EM-8: Standard Operation Procedure-Operation of 
Drill Unit Models CME 45 and 55 (if these drill rigs are being used) 

8.0 RECORDS 

Records are generated indirectly as a result of implementation of SOPs directly 
associated with this Procedure. These SOPs are listed in the references section. 

These records will be transferred to the ER Records Processing Facility in accordance 
with the Procedure for LANL ER Records Management (LANL-ER-AP-02.1 ). 

9.0 ATTACHMENTS 

None 
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SUBSURFACE VAPOR SAMPLING USING SOIL GAS PROBES 
AND SINGLE DOWNHOLE PACKERS 

1.0 PURPOSE 

The purpose of this standard operating procedure (SOP) is to provide instructions for 
the collection of subsurface gas/vapor samples using soil gas probes and single 
downhole packers. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable for the collection of subsurface gas/vapor samples 
using soil gas probes and single downhole packers for the Los Alamos National 
Laboratory (Laboratory) Environmental Restoration (ER) Project. These 
methods are used at sites with volatile and semi volatile hazardous and 
radioactive contaminants. 

2.2 Training 

Field team members, including the Field Team Manager, Field Team Leader, 
Site Safety Officer, and sampler(s) performing subsurface gas/vapor sampling 
must document that they have read and understand this SOP and all 
procedures in Section 1.0 (General Instructions) of the Laboratory's ER SOPs. 

3.0 DEFINITIONS 

A. Soil Gas Probe: A device driven into the subsurface for the purpose of extracting 
subsurface gas/vapor for chemical analysis. The probe consists of sections of 
pipe equipped with a driving point, a sampling screen, and a Teflon sampling 
tube. The driving point is located at the base of the probe; the sampling screen is 
located between the driving point and probe pipe; and the sampling tube leads 
from the screen, up the inside of the pipe to the surface for the collection of 
gas/vapor from the subsurface. The tube is connected to the sampling screen 
which is sealed off from the upper sections of pipe. 

B. Downhole Packer: An inflatable bladder that is placed in the annulus of the auger 
flights in a borehole or in an open section of a borehole to seal oft a specific 
interval of the borehole for the purpose of sampling the pore gas/vapor in that 
interval. A compressed gas, such as nitrogen or zero air, is used to inflate the 
packer. The packer is equipped with a Teflon sampling tube leading from below 
the packer within the sampling interval to the ground surface for the collection of 
subsurface gas/vapor. 

C. Zero Air: Compressed dry air containing less than 1 ppm total hydrocarbons. 
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D. SUMMA® Canister: An evacuated stainless steel sampling device with a 

passivated inner surface that resists both surface adsorption and chemical 

reaction. Evacuated canisters are used to draw in the gas/vapor sample and 

retain it for remote laboratory analysis. 

E. Tedlar Bag: A dedicated gas/vapor sampling bag made of Tedlar film, a chemically 

inert fluorocarbon polymer with characteristically low permeability. The bag is 

received from the supplier in an evacuated and sealed condition. 

F. Lung Box: A sealed rigid box used for collecting a gas/vapor sample in a T edlar 

sample bag. An evacuated sample bag is placed into the lung box; then the air in 

the box is evacuated using a pump. A sample is collected in the bag by slowly 

opening the valve on the sample bag. 

G. Sorbent Tube: A glass, metal, or plastic tube containing solid material specifically 

designed to adsorb analytes of interest. When gas/vapor is pulled through the 

tube, airborne chemicals are trapped by the adsorbent material. In some cases, 

tubes are equipped with a second layer of adsorbent material that serves as a 

backup layer and also indicator of sample breakthrough. 

H. Sample Vial: An evacuated glass container with a butyl rubber septum, which 

allows sample collection using a needle. The sample is sealed off automatically 

by the rubber septum when the vial is removed from the needle. 

I. Equipment Blank: A sample of zero or ambient air collected through a 

decontaminated soil gas probe or downhole packer. Equipment blanks are 

collected as a check on the adequacy of decontamination procedures. 

J. Ambient Air Blank: A sample of ambient air taken, possibly in tandem with the 

equipment blank, to monitor for the presence of compounds found in the ambient 

air at the field site. The ambient air blank is equivalent to a field blank. 

K. Pore GasNapor: Gaseous or vapor phrase compounds contained within the 

interstitial spaces of soil. Gas refers to a compound that is normally in the gaseous 

state at room temperature, while vapor refers to compounds that are normally 

liquids at room temperature but possess significant vapor pressures. 

L. Volatile Compounds: Compounds having vapor pressures at 2s·c greater than 

10-1 mm Hg (EPA, 1988). 

M. Semi volatile Compounds: Compounds having vapor pressures at 2s·c between 

10-1 and 10-1 mm Hg (EPA, 1988). 

N. Holding Time: Time between sampling and analysis that should not be exceeded 

in order to prevent sample deterioration. 

0. Lag Time: Time between sample collection and analysis determined by 

availability and proximity of analytical equipment. Lag time differs from holding 
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time in that holding times are controlled by the analytes and lag times are 

controlled by the availability and proximity of analytical equipment. 

4.0 BACKGROUND AND CAUTIONS 

4.1 Background 

The use of soil gas probes and downhole packers to collect subsurface pore 

gas/vapor samples is applicable to sites with volatile, semivolatile, hazardous, 

and radioactive contamination. The method of subsurface vapor sampling used 

depends on the site characteristics and the scope of the sampling plan. 

• Soil gas probes are good for shallow(< 15ft below ground surface) in soil, 

sediment, and soft rock. 

• Downhole packers are appropriate for use in boreholes and thus are good 

for sampling greater depths in a wider variety and hardness of materials. 

However, use of a downhole packer does require the advancement of a 

borehole with a drill rig. 

For the purpose of this SOP, downhole packers are used during the 
advancement of a borehole using a hollow-stem auger rig. The theory 

behind the technique is that the cuttings along the auger flights create a 

seal, and therefore, a representative sample can be collected from the 

base of the borehole. With the augers in place, a packer is placed at a 

known depth near the base of a borehole, where it is inflated to seal off a 

small sampling interval below the inflated packer. The packer is equipped 

with two sets of tubing which run from the packer to the surface. One set of 

tubing is used to inflate the packer with an inert gas such as zero air or 

nitrogen. The other tubing is Teflon and is used for the sample collection; it 

runs from the sampling interval below the inflated packer to the surface. 

The type of container used depends on the target analytes and lag time 

before analysis. The allowable holding times for the target analytes should 

be determined before sampling begins so that appropriate arrangements 

can be made with laboratories and shippers. 

• SUMMA canisters are appropriate for collecting volatile and semivolatile 

compounds (See EPA, 1988 for a complete list) that are going to be 

shipped to a laboratory for analysis. Each canister is equipped with a 

pressure gauge and a tag that are used to monitor for canister volume loss. 

Samples are not valid if a loss of> 2 psi ( 7%) is determined. If the 
concentrations of gas in a canister are high or the potential for radioactive 

gases/vapors exists, there may be shipping and/or laboratory restrictions. 

The allowable holding times for target analytes should be determined prior 

to sampling so that arrangements can be made with the laboratory. 
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Tedlar bags and sample vials are appropriate for collecting volatile and 
semivolatile gas/vapor samples that will not be subjected to a significant 
lag time before analysis. The use of Tedlar bags or sample vials is 
appropriate when field analysis equipment or a nearby laboratory are 
available. Sample vials are particularly useful for sampling in conjunction 
with soil-vapor extraction pilot tests. 

The holding times for these containers may vary, depending on the analyte 
of interest, and should be determined in coordination with the analytical 
laboratory prior to sample collection. However, the samples are subject to 
loss over time, so analysis should be completed within 8 hours after 
collection. 

• Sorbent tubes are useful when the specific analytes of interest are known. 
The type of sorbent material used is controlled by the specific analytes of 
interest: 

- Volatile, nonpolar organics (e.g., aromatic hydrocarbons, chlorinated 
hydrocarbons) having boiling points in the range of 80°C to 200°C can 
be collected in Tenax™ resin tubes. 

- Aliphatic amines and tritium should be collected using silica gel tubes. 
- Aldehydes and ketones should be collected with XAD-2 tubes. 

Holding time depend on target analytic and should be determined in 
coordination with the analytical laboratory prior to sampling. Sorbent 
tubes should be kept in iced coolers while awaiting analysis in accordance _.., 
with manufacturer instructions. 

4.2 Cautions 

A. Keep all sample containers out of direct sunlight and at ambient 
temperatures (unless otherwise stated) before and after sample collection. 

B. Make sure all fittings are tight, for they will tend to loosen during the driving 
process. Wrap all fitting threads with nonadhesive Teflon tape. 

C. Make shipping and laboratory personnel aware of all container-specific 
holding time restrictions as well as holding time requirements. The site
specific sampling and analysis plan should identify and coordinate all 
these issues. 

D. Use direct-reading instruments (with soil gas probes and downhole 
packers to assess contaminant concentrations on a real-time basis. The 
use of direct-reading instruments is essential for field health and safety 
monitoring of hazardous and radioactive constituents. The analytical 
laboratory will use the direct reading instrument data to ensure their own 
health and safety and to assist in selecting an appropriate calibration 
range for their instruments. 
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E. If a generator is used to power a driver, place the generator exhaust 
downwind of the probe in order to not contaminate the samples. 

5.0 EQUIPMENT 

Equipment and materials necessary for performing subsurface gas/vapor sampling 
using soil gas probes and downhole packers include, but are not limited to, the 
following: 

• Soil gas probe [Art's Manufacturing Supply (AMS) Soil Gas Probe Kit # 209.86 or 
equivalent] 

• Soil gas probe driver (manual or power) 
• Generator to run power driver (if used) 
• Mechanical high-lift jack for removing soil gas probe (comes withAMS Probe Kit) 
• Downhole packer system, including rubber bladder with Teflon sampling tubing, 

inflation tubing, sampling port, safety cable, and reel for tubing/cable (Science and 
Engineering Associates packer system or equivalent) 

• Sample containers 
SUMMA® canisters with valves and pressure gauge 

- Tedlar bags with valves and lung box 
Sorbent tubes with appropriate compression fittings 

- Sample vials (125 mL Pyrex glass serum vials with butyl rubber septa), 
disposable syringes (60 mL}, and 20-22 gauge needles 

• Three-way, luer-tipped valves 
• Compressed dry nitrogen (Ultra-high purity grade) or zero air supply 
• Vacuum pump and rotameter, or calibrated sampling pump 
• Hand pump for evacuating lung box 
• Sample coolers (with ice if required) 
• PID, FID, or appropriate monitoring instrument 
• Decontamination equipment, solutions, and chemicals 
• Field documentation and support equipment. 

6.0 PROCEDURE. 

6.1 Soil Gas Probe Preparation and Installation/Use 

6.1.1 Preparation 

A. Prepare a decontaminated probe by first attaching the Teflon 
sampling tubing to the screen near the driving point of the first probe 
section. Make sure enough tubing has been attached to reach the 
deepest desired sampling depth. Thread the sample tubing through 
the probe and attach a blunt driving head to the top of the first probe 
section; the sample tubing should extend out a slot in the driving 
head to protect it during installation. 
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B. Place a decontaminated, removable (or disposable) stainless steel 

(or appropriate material) drive point on the end of the first section of 

probe. 

6.1.2 Installation and Operation 

A. Drive the probe to the desired depth with a manual or power pipe 

driver, adding sections as necessary. Sections of probe are added 

by removing the driving head, threading the sample tubing through 

a new section, attaching the driving head to the new section as in 

Section 6.1.1 , Step A. While driving in the probe, take care not to 

enlarge the hole unnecessarily by lateral probe movement. 

B. When the screen is at the appropriate sample depth, attach a high

lift jack to the probe and lift up the probe out of the access hole 

about 1/2 in. to separate the driving tip from the probe. Doing this 

exposes the screen and provides a pathway for subsurface pore 

gas/vapor to enter the sample tubing. 

C. Remove the blunt driver tip from the probe and attach a luer-tipped, 

three-way valve and connectors to the Teflon tubing. Seal the top of 

the annular space between the probe and the surface soil/formation 

with an appropriate impermeable material (e.g., bentonite, soil, 

molding clay, etc). 

D. Connect an appropriate monitoring instrument to one port on the 

three·way valve. On the remaining valve port, connect the vacuum 

pump and rotameter or calibrated sampling pump. Open the three

way valve to the pump and purge a minimum of one sample tube 

volume, not exceeding the volume at which concentrations of the 

subsurface gas/vapor begin to drop off. 

NOTE: During the purging process, it is necessary to monitor 
the breathing zone to ensure that personnel are not exposed 
to subsurface gas/vapor. 

E. Monitor the concentration of the subsurface gas/vapor at set (e.g., 1-

min) intervals by switching the three-way valve from the pump 

connection to the monitoring instrument. 

F. Record in a field book all installation and purging details, including 

tube volume, pumping rate, start and finish time of purging, volume 

purged, and gas/vapor concentrations in the subsurface obtained 

from the monitoring equipment. 

G. When purging is complete, seal off the three-way valve to the 

subsurface awaiting sample collection. If the valve does not have 

an OFF position, then switch the valve to the monitoring instrument. 
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H. Remove the vacuum pump with rotameter or calibrated sampling 
pump from the three-way valve port in preparation for sample 
collection. The monitoring instrument should remain attached. If the 
probe is going to be advanced to greater depths for additional 
samples refer back to A. 

I. If the probe will be advanced for further sample collection, refer back 
to step A above. Otherwise, remove the probe one section at a time 
using the jack. Remove the probe carefully; the probe tip and 
screen can be easily damaged. 

6.2 Downhole Packer Installation and Use 

6.2.1 Installation 

A. Using a hollow-stem auger, advance the auger string and sample 
barrel to the desired sampling depth. 

B. Remove the sample barrel from the auger string. The driller should 
take care not to clean the hole prior to gas sampling to ensure that 
the auger flights are filled with cuttings, effectively sealing off the 
bottom of the hole. 

C. Insert the packer into the auger string and seat it against the sample 
barrel landing ring (located inside the auger bit). 

D. Inflate the packer with compressed zero air or nitrogen, taking care 
not to over inflate and burst the packer. 

E. Attach a three-way, luer-tipped valve to the surface end of the Teflon 
sample tubing. 

F. Connect an appropriate monitoring instrument to one port on the 
three-way valve. On the remaining port, connect the vacuum pump 
and rotameter or calibrated sampling pump. 

6.2.2 Use 

A. Open the three-way valve to the pump and purge subsurface 
gas/vapor. The gas/vapor purged should equal, at a minimum, one 
sample tube in volume not exceeding the volume at which 
concentrations of the subsurface gas/vapor begin to drop off. 

NOTE: During the purging process, it is necessary to 
monitor the breathing zone to ensure that personnel are 
not exposed to subsurface gas/vapor. 



LANL-ER-SOP-06.27, RO 
Page 9 of 16 

B. Monitor the concentration of the subsurface gas/vapor at set (e.g., 1-
min ) intervals by switching the three-way valve from the pump 
connection to the monitoring instrument. 

C. Record in a field logbook all installation and purging details, 
including tube volume, pumping rate, start and finish time of 
purging, volume purged, and gas/vapor concentrations in the 
subsurface obtained from the monitoring equipment. 

D. When purging is complete, seal off the three-way valve to the 
subsurface. Detach the vacuum pump with rotameter or calibrated 
sampling pump from the valve in preparation for sample collection 
(Section 6.3). The monitoring instrument should remain attached to 
the three-way valve. 

E. If the borehole will be advanced for further sampling, refer to the 
process outlined above. Otherwise, deflate the packer and remove 
it from the borehole. 

F. After removal and before reuse, decontaminate the exterior of the 
packer (Section 6.4). 

6.3 Sample Collection 

The following procedures for sample collection in Tedlar bags, SUMMA® 
canisters, sorbent tubes, and sample vials apply to both the soil gas probe and 

downhole packer sampling techniques. 

6.3.1 Tedlar Bag and Lung Box 

A. While preparing to sample, prepare to take readings from the 
monitoring instrument attached to the three-way valve during preset 
time intervals until the sample is collected. 

B. Insert an evacuated Tedlar bag into the lung box and close and seal 
the lung box. 

C. Attach the Tedlar bag in the lung box to the available port on the 
three-way valve. 

D. Evacuate the lung box using a hand pump (or equivalent). 

E. Switch the three-way valve to the port attached to the Tedlar bag. 
Slowly open the valve on the sample bag; the vacuum in the lung 
box will fill the Tedlar bag with subsurface gas/vapor. Do not overfill 
the Tedlar bag, for it may burst; a window on the lung box allows for 
visual observation of the Tedlar bag. 
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F. After the sample is collected, shut the valve on the Tedlar bag, and 
switch the three-way valve so that the subsurface is sealed from the 
atmosphere. Remove the Tedlar bag from the lung box and transfer 
it to a sample cooler (kept at ambient temperatures) to wait analysis. 

G. Record in a field logbook all details of the sampling, including 
• sampling date, 
• time, 
• ambient air temperature, and 
• subsurface vapor/gas concentrations from the monitoring 

equipment. 

6.3.2 Sorbent Tube 

A. While preparing to sample, prepare to take readings from the 
monitoring instrument attached to the three-way valve at preset time 
intervals until the sample is collected. 

B. Place the sorbent tube specific to the analyte(s) of interest in line 
between a vacuum pump with rotameter or calibrated sampling 
pump and the three-way valve. Attach the sorbent tube to the pump 
and three-way valve using the appropriate compression fittings 
make sure fittings are tight to avoid leakage, which should be 
stainless steel or Teflon. 

C. Open the three-way valve to the port attached to the sorbent tube 
and pump. Tum on the pump and allow subsurface pore gas/vapor 
to run through the sorbent tube until the required volume has 
passed through the tube. The required sample volume is 
determined by the detection limit of the analytical method and 
should be outlined in the site-specific sampling and analysis plan. 

D. After sample collection, tum off the pump, switch the three-way valve 
so that the subsurface is sealed off from the atmosphere. Remove 
the sorbent tube, cap the ends of the fittings, and transfer to a 
sample cooler to await analysis. 

E. Record in a field logbook all details of the sampling including, 
• sampling date, 
• time, 
• sample volume extracted (calculated from rotameter and 

sampling time), 
• ambient air temperature, and 
• subsurface gas/vapor concentrations from the monitoring 

equipment. 
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A. While preparing to sample, prepare to take readings from the 
monitoring instrument attached to the three-way valve at preset time 
intervals until the sample is collected. 

B. Prepare the SUMMA® canister following instructions in LANL-ER
SOP-06.22, Canister Sampling for Organics, EPA Method T0-14. 

C. Detach the purging pump and attach a SUMMA® canister to the 
available port on the three-way valve. Record in a field book the 
starting vacuum in the canister from the canister pressure gauge. 

D. Open the three-way valve to the port attached to the SUMMA® 
canister. Slowly open the valve on the canister itself and allow the 
vacuum in the canister to draw in subsurface gas/vapor. Sample 
collection is complete when the pressure in the canister equilibrates 
with the subsurface conditions. (i.e., when the canister pressure 
gauge reading stabilizes). 

E. After sample collection is complete, close the valve on the canister 
and switch the three-way valve so that the subsurface is sealed off 
from the atmosphere. Record in a field book the ending canister 
pressure from the canister pressure gauge. The canister can now 
be prepared for shipping to the laboratory for analysis. 

F. Record in a field logbook all details of the sampling, including 
• sampling date, 
• time, 
• ambient air temperature, 
• starting and ending canister pressures, and 
• subsurface gas/vapor concentrations from monitoring 

equipment. 

G. The starting and ending canisters pressures should be recorded on 
the chain-of-custody form that accompanies the canister to the 
laboratory. 

6.3.4 Sample Vial 

A. While preparing to sample, prepare to take readings from the 
monitoring instrument at preset time intervals until the sample is 
collected. 

B. Attach an additionalluer-tipped, three-way valve to the available 
port on the original three-way valve [valve (a) on Attachment A] 
[valve (b) on Attachment A]. 
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C. Connect a disposable syringe to one port on valve (b). 

D. Connect a clean, stainless steel, 20-22 gauge needle to the 
remaining port on valve (b). 

E. Attach an evacuated sampling vial to valve (b) by pushing the vial 
onto the needle attached in step D; valve (b) should be closed off to 
valve (a). Switch valve (a) from the monitoring instrument to valve 
(b) [Attachment A, position 1]. 

F. Open valve (b) to the sampling vial to allow subsurface gas/vapor to 
enter [Attachment A, position 2]. 

G. Open valve (b) to the syringe and draw in 60 ml of gas/vapor into 
the syringe. [Attachment A, position 3]. 

H. Switch valve (b) so that the sample vial is open to the syringe port. 
Pressurize the sample vial with 20 ml of gas/vapor from the syringe. 
[Attachment A, position 4]. Remove the sample vial and place into a 
cooler (at ambient conditions) to await analysis. 

I. Switch the three-way valve (a) so that the subsurface is sealed off 
from the atmosphere at the conclusion of sampling. 

J. Record in a field logbook all details of the sampling, including 
• sampling date, 
• time, 
• ambient air temperature, and 
• subsurface gas/vapor concentrations from the monitoring 

equipment. 

6.4 Equipment Decontamination 

6.4.1 Soil Gas Probe 

This process applies to all reusable parts of the soil gas probe and must 
be performed between sampling locations. 

A. Screen the equipment for radioactive contamination. If radioactivity 
is detected, implement the dry decontamination outlined in LANL
ER-SOP-01.08, Field Decontamination of Drilling and Sampling 
Equipment. 

B. Once the equipment is determined to be free of any radioactive 
contamination, use the following chemical decontamination 
process: 
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1. Wash the equipment with a Liquinox® or Alconox® and water 

solution. A 5-ft-long barrel cleaning brush is helpful for 
cleaning the inside the probe pipe. 

2. Rinse the equipment using potable water and air dry. 

3. Provide a final rinse with deionized water and allow to air dry 
before resuse. 

C. Segregate, contain, and dispose of all solutions produced during 
the decontamination process using approved waste management 

procedures. Following the collection of each sample, dispose of 
any disposable sampling equipment (e.g., syringes, needles, 
fittings, etc.) according to correct waste management procedures. 

D. The method for decontaminating the Teflon tubing is found in 
Section 6.4.3 below. 

6.4.2 Downhole Packer 

The downhole packer is removed from the borehole between sampling 

intervals in the same sample locations. Before reuse, the outside of the 

packer and all tubing that runs down the auger string should be 
decontaminated in the following manner to prevent any cross
contamination. 

A. Screen the equipment for radioactive contamination. If radioactivity 

is detected, implement the dry decontamination outlined in LANL

ER-SOP-01.08. 

B. Once the equipment is determined to be free of any radioactive 
contamination, use the following chemical decontamination 
process: 

1 . Wash the outside of the equipment with a Liquinox® or 

Alconox® and water solution. 

2. Rinse the equipment using deionized water. 

3. Allow the equipment to air dry. 

C. While decontaminating the outside of the equipment, take care not 
to allow any decontamination solution or water to enter the Teflon 

sample tubing. 

D. Segregate, contain, and dispose of all solutions produced during 

the decontamination process using approved waste management ~, 

procedures. 
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E. The method for decontaminating the Teflon tubing is found in 
Section 6.4.3 below. 

6.4.3{eflon Tubing 

All used Teflon sample tubing should be decontaminated in the following 
manner: 

A. After removal from the sample location, run nitrogen or zero air (or 
ambient air if the relative humidity is low) through the tubing to 
evacuate any residual subsurface gas/vapor. Because Teflon is a 
nonabsorbent material, liquid decontamination of the interior 
surface before reuse is not necessary. 

B. Use a PID, FlO, or appropriate monitoring instrument to ensure that 
the tubing is contaminant-free. If possible, also remove any visible 
material on the outside of the tubing. Dispose of and replace any 
tubing that is visibly damaged or contaminated or that equipment 
blanks show to be contaminated. 

C. The fittings associated with the tubing should be stainless steel or 
Teflon. If the fittings are Teflon, treat them in the same manner as 
the tubing; if they are stainless steel, decontaminate them in the 
same method they can be decontaminated using the four-step 
process in Section 6.4.1. If the fittings become damaged, dispose of 
them and replace them with equivalent parts. 

6.5 Quality Assurance/Quality Control Sampling 

The following types of field quality assurance/quality control (QA/QC) samples 
are required. Establish analytical standards with the participating laboratory 
prior to sampling to ensure accuracy. 

Duplicate Samples: Duplicate samples are used to check the precision of the 
analysis. They should be taken in the same manner as the regular samples, 
with a frequency of one duplicate per 20 samples or, at least, one duplicate per 
field sampling event. 

Equipment Blank: An equipment blank, consisting of an appropriate sample 
container filled with zero air from a decontaminated soil gas probe or downhole 
packer before its use or reuse, should be collected at a frequency of one per 
day to check the decontamination process. 

Ambient Air Blank: An ambient air blank, consisting of an appropriate sample 
container filled with ambient surface air, should be collected in tandem with the 
equipment blank at a frequency of one per day. These samples, equivalent to a 
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field blank, assess the ambient surface air conditions and their potential 
interference's. 

Trip Blank: A trip blank, consisting of an appropriate sample container filled 
directly with zero air, should be collected at a frequency of one per day. It 
should be stored and transported under the same conditions and in the same 
container (e.g., a cooler) as the rest of the samples for that day. Trip blanks are 
used to assess any potential contaminants introduced during sample transport. 

7.0 REFERENCES 

LANL-ER-SOPs in Section 1.0, General Instructions. 
LANL-ER-SOP-06.21, Volatile Organic Sampling Train. 
LANL-ER-SOP-06.22, Canister Sampling for Organics- EPA Method T0-14. 

EPA, May 1988. Compendium Method T0-14 .. The Determination of Volatile Organic 

Compound in Ambient Air Using SUMMA® Passivated Canister Sampling and Gas 
Chromatograph Analysis ... 

Posner, Judd C., and Woodfin, W. James: Sampling with gas bags 1: losses of analyte 
with time. Appl. Ind. Hyg. (1)4 (November 1986). 

8.0 RECORDS 

The following records are generated during sampling under this procedure 

• Chain of Custody/Request for Analysis Forms. 
• Sample Collection Log Forms. 
• Daily Activity Log in the form of a field book that contains details on all sampling 

and field activities, including any pertinent field data. 

The field leader is responsible for transferring these to the ER Records Processing 
Facility. 

9.0 ATTACHMENT 

Attachment A- Three-Way Valve Positions For Sampling System 
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Los Alamos National Laboratory Environmental Restoration Project 
THREE-WAY VALVE POSITIONS FOR SAMPLING SYSTEM 

Additional 3-
way valve (b) 

Original 3-wa 
valve (a) 

Valve (a) closed to 
monitoring 
instrument; valve 

• 
(a) open to valve Position 1 
(b). Subsurface 
gas/vapor can 
enter valve (b). 

Sample vial port closed; syringe port 
open to valve (a). Subsurface 
gas/va r can be drawn into syringe. 

Position 3 

Position 2 

Position 4 

Syringe port closed; 
sample vial port open to 
valve (a). Subsurface 
gas/vapor can enter 
sample vial. 

Valve (b) closed to 
valve (a). Syringe port 
open to sample vial 
port. Sample vial can 
be pressurized with 
yringe. 

The three-way valve pictured is generic. Individual valves may operate differently, and operators of the 

equipment should be familiar with the proper positioning of the valve to direct the gas/vapor in the 

necessary directions. 

LANL-ER·SOP-06.27, RO 



Los Alamos National Laboratory No: LANL-ER-SOP-06.29 Rev:O 
Environmental Restoration Prograr~ 

Standard Operating Procedure 

SINGLE-STAGE SAMPLING FOR SURFACE WATER RUN-OFF 

Prepared by 

Quality Review by 

Technical 
Review by 

PM Approval 

QPPL Approval 

RoAJ CoAJ/240 ~ ~ ------------------
(Print Name) (Signature) 

(Signature) 

Z&:r+ L'-' t/ock~ /1-.ftvtf~ 
(Print Name) (Signature) 

@etnlc£ 1}, :5ouiftJ ~ 
(Print Name) iQature) 

Effective Date: 

8 /c;;v/'t 3 
(Date) 

2hlr~ 
(Date) 

~ I I ¥/24 l 3 
(Date) 

(Date) 

(D~te}/ 



LANL-ER-SOP-06.29, RO 
Page 1 of 5 

SINGLE-STAGE SAMPLING FOR SURFACE WATER RUN-OFF 

Contents 

1.0 PURPOSE .............................................................................................................. 2 

2.0 SCOPE .................................................................................................................... 2 
2.1 Applicability ................................................................................................ 2 
2.2 Training ....................................................................................................... 2 

3.0 DEFINITIONS ......................................................................................................... 2 

4.0 BACKGROUND AND PRECAUTIONS .............................................................. 2 

5.0 EQUIPMENT .......................................................................................................... 2 

6.0 PROCEDURE ......................................................................................................... 3 
6.1 Design ......................................................................................................... 3 
6.2 Installation .................................................................................................. 3 
6.3 Collection .................................................................................................... 3 
6.4 Sample Preparation ................................................................................. 3 

7.0 REFERENCES ....................................................................................................... 3 

8.0 RECORDS .............................................................................................................. 4 

9.0 ATTACHMENTS .................................................................................................... 4 



LANL-ER-SOP-06.29, RO 
Page 2 of 5 

SINGLE-STAGE SAMPLING FOR SURFACE WATER RUN-OFF 

1.0 PURPOSE 

This procedure details the methodology adopted to collect discrete samples of 
surface water run-off from hillsides or ephemeral watercourses. Analysis of 
water and sediments in surface water run-off yields information on contaminants 
of concern (COCs) that may be moving out of solid waste management units. 

2.0 SCOPE 

2.1 Applicability 

This procedure is applicable to all designs of single-stage samplers 
(SSS) but is focused toward collection of run-off from small rivulets or 
other minor discharge points. Reference should also be made to 
LANL-ER-SOP-1.02; Sample Containers and Preservation; and LANL
ER-SOP-1.04, Sample Control and Field Documentation. 

2.2 Training 

Technicians constructing and installing SSS must be field trained on-site 
by personnel experienced in the construction and operation of SSS. 

3.0 DEFINITIONS 

There are no unique definitions in this procedure. 

4.0 BACKGROUND AND PRECAUTIONS 

Single-stage samplers were developed by the U.S. Geological Survey as a 
simple method to obtain suspended-sediment and surface water run-off 
samples automatically and without immediate attention. The samplers are 
designed to collect water when the water surface rises to a selected stage. 
There are no special precautions to be heeded in operating SSS. 

5.0 EQUIPMENT 

Equipment to be used in the construction of SSS include: 

• glass or plastic bottles, 

• tubing of different material dependent on constituents to be 
analyzed, and 

• other parts as needed contingent on the design of SSS adopted by 
the user. 
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6.1 Design 

LANL-ER-SOP-06.29, RO 
Page 3 of 5 

Single-stage samplers are constructed to fit the user's need (USGS 

1961 ). One design is depicted in Attachment A. This design consists of a 

1 gallon plastic bottle fitted with a two-hole rubber stopper. The tubing is 

made of copper and is forced through the holes in the stopper so that one 

tube can serve as an air vent and the second tube can serve as the water 

inlet. A depiction of the design utilized should be included in the 

documentation that is forwarded to the Records Processing Facility. 

6.2 Installation 

Single-stage samplers are installed so that surface water will flow into 

the prepared bottle. Installation may involve digging a hole to place the 

bottle in, placing a bottle at the end of a weir or any other technique that 

will allow the bottle to fill with surface water run-off. In the design that 

utilizes emplacing the bottle in a hole, the area downstream from the 

bottle must be built or dammed up (staged) so that water collects or 

ponds around the inlet tube for the bottle. The bottle and inlet tube in this 

design must be located below the surface of any ponded water so that 

flow will be by gravity via the tube and into the bottle. 

6.3 Collection 

After a storm event, the bottles must be checked for water as soon as 

possible. If the bottles contain water, they should be immediately 

removed. The bottles should be immediately capped and placed in a 

cooler if desired constituents require preservation at low temperatures. 

As part of the records kept on sample collection, a notation should be 

made on the probable date of the storm event that led to the sample 

collection. 

6.4 Sample Preparation 

Sample preparation (filtration, acidification) will depend on the 

information desired by the user. The user should refer to LANL-ER-SOP-

1.02, Sample Container and Preservation. At a minimum specific 

conductance and pH should be determined by the user as soon as 

possible. 

7.0 REFERENCES 

LANL-ER-SOP-01.02, Sample Containers and Preservation 

LANL-ER-SOP-01.04, Sample Control and Field Documentation 

LANL-ER-AP-02.1, Procedure for LANL ER Records Management 
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USGS Report No. 13. The Single-Stage Sampler For Suspended Sediment, . 
1961. 

8.0 RECORDS 

It is the responsibility of the Operable !)nit Project Leader to assure that all 
records associated with data collection using this procedure will be transferred 
to the Environmental Restoration (ER) Records Processing Facility in 
accordance with the Procedure for Los Alamos National Laboratory (LANL) 
Records Management (LANL-ER-AP-02.1 ). 

9.0 ATTACHMENTS 

Attachment A - Example of Single-Stage Sampler 

I '· 
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Example of a Single-Stage Sampler 
•, 


